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  The present investigation are deals with morphological characters, and 
distribution of Asplenium ceterach L. in different districts from Kurdistan 
region of Iraq. Asplenium ceterach L. (Rustyback fern) was investigated in 
Erbil, Sulaimanyah and Iranian foothills (Garmian) districts North of Iraq 
during the period 2016-2017. In this study the fern Asplenium ceterach L. 
was recorded in nine regions (4 in Erbil, 4 in Iranian foothills and 1 in 
Sulaimaniyah) districts at elevation ranged (232-1630 m) above sae 
levele. The fern is herbaceous, 27- 30 cm long, fronds 15- 20 cm long, 
petiole 5 cm long with hair abounds like scales, rhizome with hair roots 5 
cm long. Pinnae venation dichotomous, the lower epidermis covered with 
dense layers of red brownish scales which covered the reproductive 
structures (sori). In this work the description of Asplenium  ceterach L. 
fern morphologically was done for the first time in Iraq . 
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Introduction 

  Pteridophytes evolutionary may be regard as the first group appeared on land (terrestrial 

plants) and said to be primitive vascular cryptogams (ferns and fern allies), shade loving plants 

from the dominant vegetation on the earth ]1[. Unlike many others, the plant prefers little 

humidity and full sun.  The fern reproduces through spores, that produced within sori 

Alternation of generation in this group of plants dominated by large and predominant 

sporophyte (2n), recently some recaerchers were done investigations about ferns in Iraq [2]. 

were studied Equisetum fern distrubution in Kurdistan [3], were studied Asplenium fern 

phytochemical [4]. were studied Equisetum phytochemical [5]. were studied the ecology of 

Anogramma fern [6] were studied Cheilanthes fern. Asplenium ceterach is a genus of Iraqi 

Pteridoflora (spleenworts ferns). The asplenoide ferns, subfamily Asplenioideae Family: 

Aspleniaceae, order:   Polypodiales, is one of the large groups of Pteridophyts with perennial 

fronds, dichotomus venation and the reproductive organs (sori) were represented underside 

the pinae of the fronds which lie along the veins Plate. 

The investigated fern regard as a large taxon belong Aspleniaceae family with 650 species 

]7, 8]. Three species of this taxon recently were recorded and found within limestone and 

calcareous soils in Iraq ]9,10]. Habitat wise some species of Asplenium were found to be 

restricted to sedimentary rocks such as limestone or calcareous sandstone ]11[. The present 

http://creativecommons.org/licenses/by/4.0/
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work first time will deal with a detailed description of the morphology, anatomy and 

geographical distribution of A. ceterach in Iraq. 

 
Plate 1: (Asplenium ceterach) sporophyte natural habitat. 

 

    Materials and methods  

Plant species (mature sporophyte) have been collected from different habitats all over 

districts: Sulaymaniayh: coordinates Lat. 35º 13. 002 N, Long. 046º 11. 345 E at elevation (1630 

m above sae levele), Erbil district is located at elevation (558 m above sae levele), coordinates 

Lat. 44 26 533 N, Long. 36 37 496 E and Garmian at elevation (232 m above sae levele), 

coordinates Lat. 34º 50.026 N, Long.  045º 31.119 E by using GPS instrument. The collected 

specimens were identified by Prof. Dr. Maulood BK. from Factuality of Science- Biology 

Department -University of Sallahdine, then the herbarium samples preserved with No. [4, 17, 

1, AS. ce] in Howler Herbarium – Erbil Governaret.   

The collected samples were divided in two groups : the first  was used fresh samples to 

study the morphological characters (plant long, frond long and width of blade, petiole and 

rhizome long, reproductive structures (sori, sporangia and spores) which  was done after go 

back to the laboratory  in herbarium of Erbil Botanical garden directly, the morphological 

characters were studied using light under magnification power (40x), the second was 

preserved in (F.A.A ) solution  for the future anatomical studies [12].                                                           

Results and Discussion 

Morphological characters:  

Asplenium ceterach L. is a fern with small rhizome wich reproduce several leaves (10-30), 

the pinnae of the fronds born   dense brown scales on the underside of pinnae lobbes. The fern 

herbaceous and tufted 23-30 cm height, terrestrial, erect, rhizome creeping, with short hair 

roots, brown blackish color. Petiole (stipe) is slightly shorter from lamina, 5 cm long, brownish 

hair-like scales. Frond blade up to 10 cm long bi p innate, frond segments alternate 

arrangement on the midrib (10-15 pairs), midrib (rachis) hairy in morphology, fronds were 

divided to dark green hemispherical lobs (9 x 7 mm), pinnae lobs with serrate margin. Venation 

open dichotomous without veinlet’s, veins are reach leaf margin, rhizome with roots 5 cm long. 
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The reproductive structures sori are borne on the lower epidermis of frond lobs with dens 

layers of red brown scales (Plate 2a-b). The reproductive organs are narrowly elliptical, 

represented near the midrib frond [13]. The sori are contain many sporangia which are reaches 

more than 20 sporangium/sorus. Sporangia are spherical, stalked with diameter (250- 300 µ), 

annulus cells 40 µ thickened wall (Plate 3a-c). In the present study the author was recorded 

the first time the morphology characters of the aerial parts of Asplenium. ceterach sporophyte. 

The morphological characters in the present study were agreed with [9, 14].  

 
 
 
 
 
 
 
 
 
 
 
 
 

Plate.2a: Fiddlehead (new frond)                               

  
 
 
 
 
 
 
 
 
 
 

b: Pinna venation 
 
 
 
 
 
 
 
 
 
 
 
 

 

Plate 3a: Stalked mature sporangium Plate                         b:Mature spores  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3c: Crushed sorus with mature sporangia 
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Distribution and Habitat: 

 The results were showed that the fern presents in different habitats, high mountain cliffs, 

humid caves, calcareous soils, temperate and warm gardens. The fern population at the 

investigated localities noted to be colony or aggregate quite dense with as many as about 80-  

100 mature ferns/m2 colonizing a stretch of about 1 m in length and of a varying width of 10–

20 c m. The distribution of the species revealed differences in elevations between the studied 

localities (232-1360 m) above sea level (table1).  

The habitat and distribution of the investigated fern agreed with extant scientific study 

[8] which indicates that the fern species occur at elevations ranged (500-1800 m a.s.l) during 

April-November [15] was indicated that there were three species ferns occur over the world 

which one of them the investigated species which is grow with Dwarf tufted ferns form, it is 

prefer rich loamy soils, and it is present in Sinjar mountains, Zacho, and Taweela North of Iraq 

[10]. indicates that the fern species present in Rawanduz and Sulaimaniyah, these locations 

characterized by humid climate and very low temperature. In the present study the fern was 

recorded in dry and warm climate regions such as: Meedan, BanyBee, and Kalar in Garmian 

district [4 ,16] were authenticated that the fern species present at elevations ranged (1400-

2600 m a.s.l) in Afganistan, North India, Pakistan and North Africa [17]. Were authenticated 

that the species present at elevation (1600-2700 m a.s.l) in Afganistan, Australia, India.  In the 

present study the species was recorded at elevations very lower in contrast with the other 

extant scientific studies over the world and this may be to differences in environmental factors 

and variations in geographical habitats [18, 19]. The environmental aspects include 

temperature, humidity and rainfall which effect on the distribution of fern species [20,21]. 

 

Table 1: The distribution of Asplenium ceterach in studied sites. 

Districts Localities Elevations (m) Coordinates No. 

Erbil Gali Ali Bek 559 
N 36°   37.490 

E 44°   26.540 
1 

Erbil Beakhal 707 
N 36°   37.238 

E 44°   27.123 
2 

Erbil Malakan 690 
N 36°   37.247 

E 44°   29.517 
3 

Erbil Zar Gali 540 
N 36°   37.451 

E 44°   24.448 
4 

Iranian foothill 

(Garmian) 
Sartaq 888 

N 34°   56.501 

E 45°   44.084 
5 

Iranian foothill 

(Garmian) 
Banibee 521 

N 35°   02.221 

E 045°   42.650 
6 

Iranian foothill 

(Garmian) 
Meedani 314 

N 35°   02.221 

E 045°   42.650 
7 

Iranian foothill 

( Garmian) 
Qoulasootaw 232 

N 34°   53.416 

E 045° 33.348 
8 
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Sulaimaniyah Taweela 1360 
N 34°   50.026 

E 045°   31.119 
9 

 

Conclusion:     

     The results of the present work showed that the distribution of the fern species accordance 

with type of environmental occurrence with the recent scientific researches and disagree in the 

elevation above sea level with some otherwise of extant scientific studies. 
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 Asplenium ceterachدراسة بعض الصفات المظهرية والتراكيب التكاثرية والانتشار لنبات 

L.   والعائد لعائلةAspleniaceae   من شمال العراق 

  2اسراء عبد المجيد عبد الكريم ، *1عباس مرتضى اسماعيل 

 قسم علوم الحياة، كلية العلوم للبنات، جامعة بغداد، العراق  -1

 قسم علوم الحياة، كلية التربية، جامعة سامراء، العراق -2

 معلومات البحث:  الخلاصة:

تناولت الدراسة الحالية الصفات المظهرية والتاكيب التكاثرية والانتشار للنبات     

Asplenium ceterach  في مقاطعات مختلفة من شمال العراق. تم دراسة النبات في

( مواقع في 4وتضمنت الدراسة ) 2017مقاطعات اربيل وسليمانية وكرميان للفترة 

( م عن 1630-232في كرميان وموقع في سليمانية( ضمن مدى ارتفاع ) 4اربيل و

سم  20-15الاوراق  سم، 30-27مستوى سطح البحر. النبات عشبي على ارتفاع 

الرايزوم مع الجذور بطول  كثيفة،سم طول ومغطاة بحراشف 5عنق الورقة  طول،

سم. الاوراق ذات تعرق ثنائي والسطح السفلي للنصل مغطاة بطبقة كثيفة من 5

الحراشف تغطي التراكيب التكاثرية )البثرات(. تعتبر هذه الدراسة الاولى من نوعها 

 Aspleniumالتراكيب التكاثرية لنبات في العراق تتناول الجوانب المظهرية و

ceterach . 

 06/02/2023 تأريخ الاستلام:

 23/03/2023تأريخ القبـــول: 
 الكلمات المفتاحية:

 صفات المظهرية، الانتشار،
Asplenium ceterach 

 معلومات المؤلف

 الايميل:

 الموبايل:
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In the city of Mosul, 25 soil samples were taken from the roots of plants. 
Ten isolates were isolated and diagnosed as Bacillus subtilis in terms of 
morphological, microscopic and biochemical tests. Three isolates were 
selected, including Sar1, Sar2 and Sar3. They were found to be sensitive 
to antibiotics Bacitracin, Ampicillin, Penicillin, Streptomycin, 
Gentamicin, Amikacin Tetracycline and azithromycin and resistance to 
both amoxicillin and cefixime. Molecular diagnosis of the three local 
isolates was carried out using electrophoresis of genomic DNA samples, 
three large and equal-sized bundles of genomic DNA, and a fourth 
bundle of wild strain B. subtilis BB1 recorded in the GenBank. The 
molecular diagnosis of B. subtilis based on the specific 16S rRNA Gene, 
appeared of one amplified band for each isolate whose sizes were 
estimated to be 1550, 1550, and 1445 bp, respectively, comparable to 
the band size of 1522 bp of wild-type B. subtilis BB1. The results of the 
DNA sequencing study showed a similarity of 98.19, 98.12 and 94.94%, 
respectively, between the three local isolates and the wild standard 
isolate B. subtilis BB1.Through the branches of the phylogenetic tree, we 
have two main groups, Sar2, Sar3, and Sar1, in terms of their difference 
from the original strain. 

Keywords: 
Bacillus subtilis ,   
Molecular diagnosis, DNA 
sequencing, Phylogenetic 
tree. 
Corresponding Author 
E-mail: 
dr.najwa@uomosul.edu.iq 

 

Introduction 
Microorganisms in soil play a key role in maintaining the soil ecosystem, as it 

participates in the recycling of nutrients and minerals, as well as its fixation of atmospheric 

nitrogen, improving the geochemical properties of the soil and its positive impact on 

improving agricultural crop production [1]. One of the most important species found in soil is 

Bacillus subtilis, which are rod-shaped, gram-positive, pneumatic, forming sporophytes [2]. It 

is considered safe for humans as it does not produce toxins [3]. Soil is a good source of 

antibiotic-producing microorganisms, which are chemicals that can inhibit the growth of 

bacteria or work to kill bactericidal agents in the microbial treatment of human and animal 

infections [4]. The second is related to the protection of the bacterial ribosome, the main 

target of antibiotics, with types of proteins encoded by genes located on the chromosome or 

plasmid [5].  

Antibiotic resistance poses a global threat to human health, so one way to provide the 

right treatment and slow the development of antibiotic resistance is to identify the antibiotic 

http://creativecommons.org/licenses/by/4.0/
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sensitivity of the infection-causing bacteria before starting treatment with guidance for 

choosing the right antibiotic [6]. The diagnosis of the bacterial soil by using traditional 

laboratory methods such as studying their morphological characteristics and biochemical 

tests has become insufficient [7]. Therefore, the use of accurate techniques in diagnosis such 

as polymerase chain reaction (PCR), has become important and necessary for identifying 

different types of microorganisms at the level of genus, species, and strain [8]. 

Based on the foregoing, the current study aimed to isolate Bacillus subtilis from the soils 

of Mosul city and diagnose it by culture methods, microscopic and biochemical tests with 

determining the type of antibiotics sensitive or resistant to it as it is exposed to the effect of 

secondary metabolites produced by other bacteria competing with it in the soil, as well as On 

the use of molecular methods based on the sequence of nitrogenous bases of the 16S rRNA 

gene of these bacteria and using the polymerase chain reaction, withdrawing the evolutionary 

tree to determine how close it is to the origin represented by the wild strain Bacillus subtilis 

BB1. 

Materials and Methods 

Collection of Samples 

 25 soil samples were collected with a depth of 10 cm from the areas surrounding the roots of 

plants from different neighborhoods of the city of Mosul, including the area of Hawi Yarmajeh, 

Al-Tayaran neighborhood (right side) and Al-Zohour neighborhood (left side) for the period 

from 4-11 to 25-/12/2020, all samples were placed in sterile containers and transported to 

the microbiology laboratory belonging to the research unit in the Department of 

Biology/College of Education for Pure Sciences / University of Mosul.  

Isolation of bacteria 

On all soil samples, a series of decimal dilutions of four 10-1-10-4 were carried out in sterile 

test tubes, then placed in a water bath at a temperature of 70°C for one minute to eliminate 

vegetative cells and survive spore cells. 0.5 cm3 of the last dilution/sample was cultured on an 

agar nutrient medium and incubated at 37°C for 24-48 hours. The selected colonies were 

purified and kept at 4°C refrigerator temperature on solid tilted nutrient media until used in 

subsequent diagnostic experiments [9]. 

Identification 

Culture Characteristics and Microscopical Examination  

 Culture Characteristics: The bacteria were diagnosed by studying the general 

characteristics of the colonies growing on the nutrient agar medium in terms of shape, 

size, and color. 

 Microscopical Diagnosis: Thin smears of bacterial isolates were prepared on clean glass 

slides to identify the cell shape and composition of the internal whiteboards, to stain them 

with Gram stain and Schaeffer-Fulton stain, and to examine them using the 100X 

magnification lens of the compound light microscope [9].  
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Biochemical Identification 

The following tests were performed [10]: oxidase test, catalase test, hemolysis test, 

motility test, starch hydrolysis test, mannitol fermentation test, potency test Urease test, 

Triple sugar iron Agar (TSI) test, Protein hydrolysis test, and IMViC Tests. 
Resistance of the isolated bacteria was tested at different temperatures 5, 10, 15, 30, 40, 

and 45 °C and to different concentrations of NaCl salt 3, 7, 10 % [11]. Isolates were kept on 

Slant Nutrient agar habitats in the refrigerator at 4°C until use in molecular diagnostic 

experiments.  

They were also preserved for long periods at -80°C using liquid nutrient media 

supplemented with sterile glycerol. 

Antibiotic Sensitivity test 

The test was conducted using 10 types of antibiotics, Amikacin, Azithromycin, Penicillin, 

Gentamicin, Ampicillin, Streptomycin, Bacitracin, Amoxicillin, Tetracycline, and Cefixime as 

tablets and in the concentrations of 10, 15, 10, 10, 10, 10, 25, 10, 25, 10, 30 mg /disc 

respectively. In the disc diffusion method, the inhibition zone was measured with mm units 

[12]. 

Molecular Diagnostics 

The molecular technique known as the Polymerase Chain Reaction (PCR) was performed 

using the 16S rRNA gene starter of Bacillus subtilis to diagnose three selected isolates of the 

bacteria under study to confirm the validity of the culture and microscopic diagnosis of them 

and compare the results of the sequencing of the nitrogenous bases of this gene in the DNA 

isolated from local bacteria with sequences recorded in the National Center for Biotechnology 

Information (NCBI) database of the wild standard isolate Bacillus subtilis strain BB1 to 

identify the isolates at the genus and species level [13]. 

DNA Extraction from B. subtilis 

DNA was extracted from the three isolates Sar3, Sar2, and Sar1 as well as from the wild 

standard isolate Bacillus subtilis strain BB1 as a comparison sample, using the Genomic DNA 

extraction kit, supplied by Geneaid Corporation of America, according to the instructions of 

the manufacturer  

Preparation of Agarose Gel and Electrophoresis 

 1% agarose gel was prepared, then three μl of Red safe dye for nucleic acid dye was 

added to it with continuous stirring and heated to boiling point and then left to cool to a 

temperature of 60-50°C. The tray of the electric relay device and the comb were quietly lifted. 

Samples electrophoresis was prepared by mixing five μl of DNA sample with three μl of 

loading dye solution and all loaded individually in agarose gel wells. Then the gel was 

immersed in 1X TBE buffer solution, and the relay was switched on by running 50V voltage 

for 1.5-2.0 hours. To be able to see the DNA bundles, the gel was photographed using Gel 

Documentation, after treating it with ultraviolet rays and using a UV-Transillumination device 

at a wavelength of 420 nm. 
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Prepare The Spesific PCR Mix Reaction 

The DNA concentration in all study samples was adjusted and diluted with buffer TE up 

to 50 ng/μl/sample for PCR reactions. Mix prepared from the English company Biolabs, in a 

0.2 cm 3 Eppendroff tubes, and the reaction volume was fixed to 20 μl with distilled water, to 

ensure that the reaction components were well mixed, centrifuged the mixture in a Microfuge 

for 3-5 seconds, then the reaction tubes were inserted into the apparatus. Thermocycler to 

carry out the replication reaction using a special program for this reaction. 

Molecular Diagnosis of B. subtilis Based on The 16S rRNA Gene 

  The reaction tubes were inserted into the thermocycler to perform the specialized 

replication polymerase reaction using the special program as shown in Table 1 [14]. Each 

sample was loaded into the wells of the previously prepared agarose gel with the addition of 

the DNA Ladder supplied by Biolabs company in another well. The samples were run by 

Electrophoresis under the aforementioned conditions. The gel containing the PCR product 

was examined and photographed using Gel Documentation, after being treated with a UV-

transillumination at a wavelength of 420 nm to determine the product with the measurement 

unit. 

 

Table 1. Specific PCR program. 

Cycle 
number 

Tim
e 

Temper
ature(c˚) 

Stage NO. 

1 
6 

min 
95 

Initial 
denaturation 

1 

35 

45 
sec 

95 Denaturation 2 

1min 56 Annealing 3 

1min 72 Extension 4 

1 5min 72 
Final 

extansion 
5 

--- 4min 0 Pause 6 
 

DNA extraction from gel 

  The bands resulting from the PCR reaction and extracted from the gel were purified, to 

perform the nitrogen base sequence test based on the analysis kit supplied by Geneaid and 

according to the following steps approved by the supplying company. 

DNA sequence detection 

  To identify the DNA sequence in the selected isolates of Bacillus subtilis, the DNA 

samples extracted from the gel were sent to the Genome Center in Germany for DNA 

sequencing technology and to determine the sequence of nitrogenous bases in the pure DNA 

segments of the replication products of the 16S rRNA gene as shown in Table, 2 [14], which 

were read based on the 3130 apparatus. Genetic analysis was prepared by the Japanese 

company Hitachi and entered into the DNA/Blast analysis program through the link 

http://blast.ncbi.nlm.nib.gov/Blast.cgi, to determine its conformity with the specific 
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sequences of this gene in the wild strain Bacillus subtilis strain BB1 Documented by the 

National Center for Biotechnology Information (NCBI). 

 

Table 2. The universal primer for 16Sr RNA gene. 

Sequence (5'-3') Primer 

AGAGTTTGATCCTGGCTCAG Forward 

AAGGAGGTGATCCAGCCGCA Reverse 

 

Phylogenetic Tree 

 The phylogenetic tree was prepared using 16S rRNA gene base sequences in the three 

local isolates obtained from DNA sequencing results and compared with the sequences of this 

gene in Bacillus subtilis strain BB1 documented in the National Center for Biotechnology 

Information as the most closely related. With the isolates of this study, using the Molecular 

Evolutionary Genetics Analysis Version 6.0 program, and to determine the evolutionary 

distances between these isolates in the evolution tree, the Evolview program was used [15]. 

Results and Discussion 

Diagnostic Tests for Bacteria Isolated from Soil 

All diagnostic tests indicate that the bacteria isolated from the soil belong to Bacillus 

subtilis, according to what was indicated by Yahya et al., [16]. 

Cultural Diagnosis 

All colonies growing on Nutrient agar medium appeared in different colors between 

white and gray, medium in size, dry in texture, rough in texture, serrated edges, and growth 

similar to concentric rings, aerobic and can form biofilms [17]. 

Microscopic Diagnosis 

A 100X oil lens was used for the compound light microscope to identify the shape of the 

vegetative cells forming the colonies of bacteria isolated from the soil. After staining them 

with Gram stain, it was found that they are Gram-positive rod-shaped cells forming 

endospores, therefore it has two forms, vegetative and spore cells, respectively [18], while the 

researchers, Angeles and Scheffers [19], indicated that their staining in violet color is due to 

the possession of these bacteria with an outer membrane as well as having a thick cell wall 

consisting of multiple layers ranging from 10-30 layer consisting of Peptidoglycan and 

Teichoic acid, which led to the proliferation of Crystal Violet stain and its retention in these 

layers in the form of a complex compound after adding iodine to it. The endospore has a thick 

coating, containing a water-losing protein and a high percentage of calcium, therefore, it 

cannot be stained by traditional staining methods such as gram stain, which may be due to the 

dryness and thickness of the wall, but can be stained by special methods named Malachite 

Green stain, this result can be explained by the activity of the lipophilic endospore 

membranes that allow the green heated malachite to cross the membrane and appear green 

color [20]. 

Diagnosis with Biochemical Test 

The results showed that all studied isolates were positive for oxidase catalase, Starch 

Hydrolysis, Casein protein hydrolysis, mannitol sugar fermentation, motility test, and TSI test, 
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but they were negative for the Urease test, while IMViC tests were negative only for the test 

Indole in the middle of Peptone Water due to its inability to break the amino acid tryptophan 

bond and release Indole. While the isolates showed a positive result for Methyl Red, Voges 

Proskauer, and Citrate tests, due to the change in the color of the indicator used, which is 

Bromothymol Blue, from green to blue [10]. When comparing these results with the results of 

previous studies, it was found that they are similar in most of their biochemical tests to those 

studies conducted by Awais et al., [21], when they isolated and identified two species of 

Bacillus genus, B. subtilis and B. pumilus, as well as with what Zaki [22] found when he 

diagnosed this bacterium by conventional and molecular methods. 

The results also showed that an increase in the temperature of more than 5˚C 

encouraged the growth of bacteria in an average way (+) and at 10 and 20˚C, and the growth 

improved well (++) at a temperature of ˚30 C, then it started declining when the temperature 

increased and no growth when reaching a temperature of 45˚C. In this context, Satapute et al., 

[23] reported that the best growth of B. subtilis isolated from soil in terms of Optical Density 

at 660 nm was 0.35 and a temperature of 27° C and starts decreasing to be very weak at a 

temperature of 55° C, while the optimum temperature for the growth of B. subtilis is 25˚AD 

[24]. 

The results also showed that the concentration of 3%, followed by the concentration of 

7% of NaCl salt, led to the growth of bacteria well when added to the nutrient medium, 

respectively, and this was also indicated by the researcher Hassan [25], and the concentration 

of 10% inhibited the growth of these bacteria, while [22] indicated, that salt at a 

concentration of 0.25% was suitable for the growth of B. subtilis, and its increase led to a 

significant decrease in its growth because its cells were in the vegetative phase. The reason 

for this difference from the results of this study may be explained by the fact that the bacterial 

cells were in the sporophyte phase. 

Based on the foregoing, we conclude that the bacteria isolated with their ten isolates may 

belong to B. subtilis, where “the genus Bacillus, especially type B. subtilis, is one of the most 

prevalent bacterial species around plant roots, which is characterized by its formation of 

spores to enable it to survive in the soil for some time for a long time under harsh 

environmental conditions [26]. 

Antibiotic sensitivity test 

The results showed the resistance of the isolated bacteria (Sar1, Sar2, Sar3) to two 

antibiotics ( Amoxicillin, and Cefixime), but showed a clear sensitivity to eight other 

antibiotics( Bacitracin, Ampicillin, Penicillin, Streptomycin, Gentamicin, Amikacin, 

Tetracycline, and Azithromycin)as shown in Table 3, This phenomenon is explained by the 

fact that some antibiotics have a property known as collateral sensitivity, where the 

development of resistance to one antibiotic leads to an increase in sensitivity to the other 

[27]. 
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Table 3. Sensitivity of the three selected bacterial isolates to different antibiotics. 

B.subtilis Concentration 

(µg/disc) 

Antibiotics 

(Cod) Sar3 Sar2 Sar1 

S S S 10 Bacitracin (B) 

R R R 25 Amoxicillin(Amc) 

R R R 30 Cefixime (Cfm) 

S S S 15 Azithromycin(Azm) 
S S S 10 Tetracycline (TE) 

S S S 10 Amikacin (AK) 

S S S 10 Gentamicin (CN) 

S S S 25 Streptomycin (S) 

S S S 10 Penicillin (P) 
S S S 10 Ampicillin (Am) 

 

The pattern of multiple resistance by bacterial isolates also appeared in B. subtilis 

bacteria isolated from spices to a different group of antibiotics Penicillin G, Oxacillin, 

Amoxyclav, Rifampicin, and Azithromycin, with percentages of 91.67, 91.67, 75 and 75%) 

respectively, [28]. On the other hand, the ribosome is one of the main targets of antibiotics in 

the microbial cell, so its resistance to antibiotics may be attributed mostly to the binding of 

the VmlR protein of B. subtilis to these antibiotics and preventing its binding to ribosomes 

[29].  

As for the sensitivity of the isolates understudy to antibiotics, it was also referred to by 

researcher Alanber et al., [30] and they mentioned that the Bacillus genus isolated from infant 

formula powder milk marketed in Riyadh / Saudi Arabia showed a clear sensitivity to three 

antibiotics Amikacin, Gentamicin, and Moxifloxacin, due to the association of these antibiotics 

with the unit 30 ribosomal subunit belonging to bacteria, which hinders the assembly of 

amino acids to convert them into protein and makes bacteria more likely to be killed [31]. 

Molecular Diagnosis 

Isolation and Characterization of Genomic DNA from Three Selected Isolates 

Understudy 

  The genomic DNA bands were imaged after exposing them to UV rays using Gel-

Documentation (Fig. 1), which shows that the three columns belonging to the genomic DNA 

bands are of equal and large sizes because they travelled short distances on the agarose gel 

[32], and were equal the size of the genomic DNA of the wild strain B. subtilis BB1. 
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Figure 1. Electrophoresis on agarose gel at a concentration of (1%) of the genomic DNA 
content (columns 1, 2, 3) extracted from the three selected bacterial isolates understudy. 
 
M: DNA Ladder Volume = 1Kb, W.T.: Amplified bands of genomic DNA from a standard wild-

type isolate (Bacillus subtilis strain BB1), Columns 1-3: Amplified bands of genomic DNA from 

the three local isolates (Sar2, Sar1 and Sar3), N: negative control coefficient (distilled water). 

Results of Specialized Replication Interaction of Genomic DNA Samples 
This reaction was performed for purified genomic DNA extracted from the three bacterial 

isolates using the 16S rRNA initiator of B. subtilis and the presence of DNA Ladder as shown in 

Fig 2. 

 
Figure 2. Results of the specialized multiplication reaction of the three selected bacterial 

isolates. 

M: DNA Ladder Volume = 1Kb, W.T.: Amplified bands of genomic DNA from a standard wild-

type isolate (Bacillus subtilis strain BB1), Columns 1-3: Amplified bands of genomic DNA from 

the three local isolates (Sar2, Sar1 and Sar3), N: negative control coefficient (distilled water). 

From Fig. 2 above, there is one amplified band for a specific site of genomic DNA 

extracted from the three isolates of bacteria understudy, as a result of the replication and 

specific interaction of the 16S rRNA primer with DNA samples that appeared in large and 

equal sizes and the total size was estimated at 1550, 1550 and 1445 nitrogen base in terms of 

its size with the DNA Ladder, and its size is similar to that of 1522 nitrogen base for the 

standard isolate B. subtilis wild strain BB1, these results correspond to the result indicated by 

Matar et al., [33] that when the 16S rRNA gene was amplified for all B. subtilis isolates, and its 

size reached 1550 nitrogen bases, this result indicates the presence of similar sequences in 

the sequence of nitrogenous bases present in the genomic DNA of these three isolates and 
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complementary to the sequence of nitrogenous bases present in the specialized primer of the 

16S rRNA gene in these bacteria. 

Sequence Analysis of PCR Products 

The results of the analysis using the DNA/BLAST program showed a similarity between 

the wild standard isolate Bacillus subtilis strain BB1 and the three local isolates Sar1, Sar2, 

and Sar3 with a percentage of 98.19, 98.12 and 94.94%, respectively, (Table 4), and the 

difference between the first and second isolates occurred only at position 464 of the base The 

nitrogenous base G of the isolate Sar1 and the nitrogenous base A of the isolate Sar2, so the 

similarity between them reached 99.93%. 

Table 4. Comparison of the nitrogenous base sequences of the 16S rRNA gene between the 

three local isolates and the standard BB1 wild-strain*. 

local 

isolation 

16S rRNA 

gene size 

(bp) 

Similarity 

ratio 

(%) 

Sar1 1550 98.19 

Sar2 1550 98.12 

Sar3 1445 94.94 

*The 16S rRNA gene size for the standard wild-strain BB1 is 1522 bp. 

     These obtained results are consistent with what was indicated by [14], when they 

diagnosed B. subtilis isolated from soil by culture and microscopic methods as well as 

biochemical assays, and when they used molecular techniques and primer amplification of the 

16S rRNA gene with template DNA isolated from Several strains belonging to B. subtilis 

bacteria, and comparing the results with the standard strains contained in the National Center 

for Biotechnology Information (NCBI), it was found that the similarity rate was 98 and 99%. 

     The difference in the sequences of some of the nitrogenous bases observed in this study is 

considered to be point mutations that occurred at the level of the DNA sequences of bacterial 

isolates and of the type of substation mutations or transition mutations that involve changing 

a nitrogenous base from a pyrimidine group to another pyrimidine, or changing nitrogenous 

base from purine group to purine group also successively [34]. 

 

Phylogenetic Tree 

 In this study, the products of the sequences of nitrogenous bases (nucleotides) obtained 

from DNA sequencing and using the MEGA 6.0 program (Fig. 3) were used to perform genetic 

analysis of three local isolates selected with the standard wild isolate, to make a tree diagram 

to identify the common ancestry between these three local isolates studied together with the 

standard strain Bacillus subtilis strain BB1 registered in the National Center for Biotechnology 

Information (NCBI). A phylogenetic tree (Fig. 4) based on the phylogenetic distances and 

number of base variations for each sequence excluding all N base sites containing incomplete 

data, was established to show the evolution between the three isolates understudy, showing 

that there are two main groups in terms of divergence about the origin and represented by 

the bacteria Bacillus subtilis BB1, the first main group included the two local isolates Sar2 and 



17 
 

Sar3, while the second group was represented by the Sar1 isolate, and the percentage of 

affinity between the local samples and the wild-type sample was 94.94,98.12,98.19%, 

respectively, due to the occurrence of unique and common mutations of the 16S rRNA gene in 

these three isolates. 

 

 
Figure 4. Comparison of the nitrogenous base sequences of the 16S rRNA gene between the 

three local isolates and the standard BB1 wild strain using MEGA 6.0 software. 

 

 
 

Figure 4. Phylogenetic tree of the three local isolates when compared with the global standard wild 

isolate. 

16S rRNA gene sequencing has been widely used in scientific research as a molecular 

marker to estimate genetic relationships between bacteria and as a means of diagnosing 

unknown bacteria at the level of genus and species [35], It has also been used successfully in 

other studies to diagnose Bacillus anthracis, Bacillus subtilis, and Bacillus cereus [36 and 37]. 

The species-specific polymerase chain reaction (PCR) method, using special primers for the 

endoglucanase gene, provided an alternative, fast and reliable method for the traditional 

methods of detection and identification of Bacillus subtilis [7]. 
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المشخصة تقليديا وجزيئيا والكشف عن تقاربها  Bacillus subtilisالتحليل التتابعي لبكتريا 

 وراثيا

 2نجوى إبراهيم خليل البرهاوي  ،*1سارة صالح الربيعي 
 مدرسة حميدية شرقي للبنين/ القيارة/ مديرية تربية نينوى 1

 قسم علوم الحياة، كلية التربية للعلوم الصرفة، جامعة الموصل 2

         البحث مستل من رسالة ماجستير الباحث الاول                                                                  

 معلومات البحث:  الخلاصة:
. عزلت منها الموصلفي مدينة  عينة من التربة المحيطة بجذور النباتات 25تم أخذ  

بدلالة الاختبارات  Bacillus subtilisعشر عزلات وشخصت على أنها 

وتم اختيار ثلاث عزلات منها  الحيوية،المورفولوجية والميكروسكوبية والكيميائية 

Sar1 ،Sar2 و Sar3الحيوية أنها حساسة للمضادات  وتبينBacitracin  ،

Ampicillin  ،Penicillin  ،Streptomycin  ،Gentamicin  ،

Amikacin  ،Tetracycline. و Azithromycin  من ومقاومة لكل

Amoxicillin  وCefixime تم إجراء التشخيص الجزيئي للعزلات المحلية الثلاثة .

وظهرت ثلاث حزم  الجينومي،باستخدام الترحيل الكهربائي لعينات الحمض النووي 

وحزمة رابعة عائدة للعزلة البرية  ،DNAكبيرة ومتساوية الحجم من الحمض النووي 

B. subtilis BB1 أظهر التشخيص الجزيئي لـ  لمسجلة في بنك الجينات،اB. 
subtilis 16استناداً إلى الجينS rRNA   ،واحد حزمة المتخصص لهذه البكتيريا

زوج قاعدي ، على  1445، و  1550،  1550مضخمة لكل عزلة قدُرت أحجامها بـ 

 B. subtilisزوج قاعدي  للعزلة البرية  1522التوالي ، مقارنة بحجم الحزمة 
BB1 98.12و  98.19. أظهرت نتائج دراسة تسلسل الحمض النووي  تشابه بنسبة 

 .B٪ على التوالي  بين العزلات المحلية الثلاثة والعزلة المعيارية البرية 94.94و 
subtilis BB1 ومن خلال فروع شجرة النشوء والتطور تبين لدينا مجموعتان ،

 من حيث اختلافهما عن السلالة الأصلية. Sar1و  Sar3و  Sar2رئيسيتان هما 
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Abnormal vaginal microbiota,as in bacterial vaginosis (BV), is associated 
with increased risk of obstetrical and gynaecologic complications and 
acquisition of sexually transmitted diseases. However, very little is 
known about the pathogenesis of BV. In BV, the normal vaginal 
Lactobacillus-dominated biota (LDB) is replaced by anaerobic bacteria. 
The diagnosis of BV is based on clinical symptoms (vaginal malodorous 
discharge) and/or microscopy of vaginal smears, methods that do not 
identify specific microorganisms. Vaginal infections are the most 
prevalent women’s health problem. Female infections affecting the 
genital tract include sexually transmitted diseases, endogenous 
infections such as vulvovaginal candidiasis, bacterial vaginosis (BV) or 
aerobic vaginitis (AV) and healthcare-associated infections.  This study 
aimed to determine the prevalence and the antimicrobial susceptibility 
of bacteria and yeasts isolated from women whose have vaginitis. A 
total of 129 vaginal swabs were collected from patients women, 
microscopic observations and culture on specific media were used to 
identify the incriminated microorganism. Candida albicans species were 
the most identified microorganisms (35%) followed by Enterococcus 
faecalis (13%), Streptococcus agalactiae (12.40%), Staphylococcus 
aureus (1.55%), E.col I (2.32%), Staphylococcus epidermidis (2.32%) and 
Kleb. Pneumonia (2.32%). Antimicrobial susceptibility test showed that 
Candida albicans was higly resistance to amphotericin B (93.75%), 
flucytosine (100%) while Enterococcus faecalis highly  resistance to 
tetracycline (80%), erythromycin(40%), Streptococcus agalactiae was 
highly resistance to tetracycline (80%). Staphlyococcus aureus was 
highly resistant to tetracycline (80%), clindamycin (40%), fusidic acid 
(80%), levofloxacin (40%), Staphylococcus epidermidis was highly 
resistance to oxacilin (20%) and the Kleb. pneumonia was highly 
resistance to levofloxacin . 
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Introduction:  
Bacterial vaginosis, vulvovaginal candidiasis, and trichomoniasis are the most common ca

uses of vaginal irritation [1,2]. Normal microbiota, characterized by lactobacilli, inhabit the 

healthy vagnal trct of reproductiveaged women, providing protection against pathogenic 

bacterial species when present in adequate quantities [3]. Vaginal infections are caused 

by bacteria invading the natural vaginal flora [4]. Bacterial vaginosis is a polymicrobial 

condition characterized by a shift in the vaginal microflora's complicated equilibrium [5]. 

It is characterized by an increase in vaginal pH, a decrease in lactobacilli, primarily hydrogen 

peroxideproducing species, and an increase in the quantity and/or type of facultative and 

http://creativecommons.org/licenses/by/4.0/
mailto:dr.khr@uomustansiriyah.edu.iq


23 
 

anaerobic bacteria [6]. The vaginal microbiota is anecosystem that has a tremendous impact 

on women's health by forming a mutually beneficial relationship with their host.  

Lactobacillus spp., particularly Lactobacillus crispatus, Lactobacillus iners, Lactobacillus 

gasseri, and Lactobacillus jensenii, are the most common bacteria in the vaginal cavity, 

accounting for around 80% of the population [7.8]. 

Lactobacillus spp. produce lactic acid, hydrogen peroxide, and bacteriocintso 

help them deal with the onset of infections. Lactic acid is a byproduct of glucose fermentation. 

It gives the vaginal region an acid pH of 3.8 – 4.5, which inhibits harmful bacterial species 

from multiplying. Lactobacillus spp. produce H2O2 as a defense against pathogenic 

colonization. Bacteriocins are antimicrobial peptides produced by Lactobacillus 

spp. and are toxic to bacteria [8]. This study aimed to isolation and identification of 

microorganisms that cause vaginitis, analyze the etiological factors of the vaginal 

dysbacteriosis, and the antimicrobial susceptibility of the dominant bacterial and fungal 

infections in different age groups of outpatient women. 

Materials and Methods 

1- Study design, area and population 

 From January 2021 to December 2021, a cross-sectional study was conducted on 276 

women seeking health care at the National Public Health Laboratory (NPHL) in Baghdad. 

Women were excluded from participation if they were menstruating, pregnant, or if they had 

received antimicrobial treatments in the previous week or douching in the previous 24 hours 

[9]. 

2-Swabbing 

The patient was placed in dorsal position and specimens were collected from vaginal 

walls with two cotton-tipped swabs by physician.  

3-Microscopic examination  

Gram stain of the vaginal discharge was done by using standard methods. Yeast will be 

detectable, microscopic examination done according to [10]. 

4-Culture media:  

Culture media used in this study including: 

o Brian heart infusion broth:used for growth of bacterial vignitis(BV)-associated anaerobes  

o Diamond's medium (Klaas modification): for the isolation of Trichomonas vaginalis 

o CHROM agar: identification of Candida species  

o De Man, Rogosa and Sharpe (MRS): Isolation of vaginal lactobacilli  

o Chocolate agar: identifications of Gardnerella vaginalis [11].  

5-Microbial isolation and identification 

Isolation of microorganisms were carried out on the acquired samples Immediately at the 

National public health laboratory (NPHL's) Bacteriology Department using conventional 

procedures. The identification of microorganisms was done by 

using the procedures consisted of microscopic examination and growth on the selected 

culture media [12, 13]. Vitek 2 compact system was used to confirm the identification of 

microorganisms under study. 

6-Antimicrobials susceptibility testing 

This test was done by using Vitek 2 compact system (Bio-Merieux, France). 



24 
 

Results  

Frequency of vaginal infections 

From 276 patients, 129(46%) were diagnosed positive for vaginal infections and from the 

129 women, the majority of women (63%) were aged between 30 and 40 years as shown in 

table 1. 

Table 1: Age distribution of study population 

Female<20year 20_30 30 _40 40 to 50 50 to60 60 to 70 

3 

(3.87%) 
37 

(47.6%) 

49 

(63.7%) 

26 

(33.5%) 

9  

(11.6%) 

5 

(6.4%) 

 

Microbiological profile of vaginal swabs 

        Among the positive cultures, 88%were single infection and 12% were mix infection as in 

figure 1. 

 

Figure 1: Proportion of infected vaginal swabs. 

 

         Most common organisms isolated from vaginal swabs were Candida albicans (35%), 

Candida glabrote (16%), Enterococcus faecalis (12.40%), Streptococcus agalactiae (12.40%), 

Escherchia coli (2.30%), Staphlyococcus aureus (1.55%) and other species as in table 2. 

Table 2: Pathogens that diagnosis by high vaginal swabs. 

Percentage Number Pathogens 

35% 46 Candida albicans 

16..2% 21 Candida glabrote 

12.40% 16 Enterococcus faecalis 

12.40% 16 Streptococcus agalactiae 

2.32% 3 Staphylococcus epidermidis 

2.32% 3 Escherchia coli 

2.32% 3 Klebsiella pneumonia 

2.32% 3 Granderella vaginalis 

1.55 % 2 Candida kruzie 

1.55 % 2 Candida tropicalis 

1.55 % 2 Candida fomata 

12%

88%

Postive with dual infection

Postive with single infection
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1.55 % 2 Staphylococcus aureus 

1.55 % 2 Staphylococcus hemolyticus 

1.55% 2 Staphylococcus hominis 

1.55% 2 Streptococcus gallyticus  

0.77% 1 Staphylococcus 

saprophyticus 

0.77% 1 Staphylococcus lugdunesis 

0.78% 1 Staphylococcus thoraltensis 

0.77% 1 Hemophilius parainfluenza 

14.7% 129 Total 

  

Antimicrobials susceptibility testing      

Most of the organisms were highly sensitive to linezolid 9(71%), teicoplanin 12(57.1%), 

vancomycin 3.5(42%), Ampecillin 8.25(28.5%), cefoxition 8(28.5%). The most sensitive 

bacteria to antibiotics were Staphylococcus epidermsis 26.62(91%), Staphylococcus longdunsis 

42.62(30%), E. coli 23.5(25%) as in table 3. 

Table 3: Antibiotic sensitivity of isolates. 

 

Most of the isolates were found to be highly resistant to Tetracycline 64(57%), 

levofloxacin 24(57%), erythromycin 24(42.8%), Gentamicin 16(28.5%), fusidic acid 32(28%).  

Antibiotic  K. 

pneumonia 

E.  coli Sterptococcus 

agalactiae 

Enterococcus 

faecalis 

Staph. 

aureus 

Staph. 

epidermsis 

Staph. 

longduensis 

Total  

Nitrofurantoin 0(0%) 16(80%) 0(0%) 0(0%) 16(80%) 16(80%) 16(80%) 64(28.5%) 

Trimethoprime 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 20(100%) 20(14.2%) 

Teicoplanin 0(0%) 0(0%) 0(0%) 2(10%) 2(10%) 4(20%) 4(20%) 12(57.1%) 

Linezolid  0(0%) 0(0%) 2(10%) 2(10%) 2(10%) 1(5%) 2(10%) 9(71%) 

Ampicillin  8(40%) 0(0%) 0.25(1.25%) 0(0%) 0(0%) 0(0%) 0(0%) 8.25(28.5%) 

Cefoxition 4(20%) 4(20%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 8(28.5%) 

Tigecycline  2(10%) 0.5(1.5%) 0.12(0.6%) 0.25(1.25%) 0.5(1.5%) 0.25(1.25%) 0.12(0.6%) 3.72(%100) 

Vancomycin  0(0%) 0(0%) 0.5(1.5%) 1(5%) 0(0%) 2(10%) 0(0%) 3.5(42%) 

Amikacin 0(0%) 2(10%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 2(14.2%) 

Rifampicin  0(0%) 0(0%) 0(0%) 0(0%) 0.5(1.5%) 0.5(1.5%) 0.5(1.5%) 1.5(42.8%) 

Gentamicin 0(0%) 1(5%) 0(0%) 0(0%) 0(0%) 0.5(1.5%) 0(0%) 1.5(28.5%) 

Mocifloxacin 0(0%) 0(0%) 0.25(1.25%) 0(0%) 0(0%) 0.25(1.25%) 0(0%) 0.5(28%) 

Tetracycline  0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 1(5%) 0(0%) 1(14.2%) 

Levofloxacin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0.12(0.6%) 0(0%) 0.12(14.2%) 

Moxifloxacin 0(0%) 0(0%) 0.25(1.25%) 0(0%) 0(0%) 0.25(1.25%) 0(0%) 0.5(28.5%) 

Fusidic acid 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0.5(1.5%) 0(0%) 0.5(14.2%) 

Erythromycin  0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0.25(1.25%) 0(0%) 0.25(14.2%) 

Clindomycin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Benzylpencillin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Oxacilin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Total 14(10%) 23.5(25%) 3.37(30%) 5.25(20%) 21(30%) 26.62(91.6%) 42.62(30%) 136(85%) 
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          Staphylococcus aureus was found most resistance bacteria to tetracyclin 16(80%), fusidic 

acid 16(80%), clindamycin 8(40%), and Gentamicin 8(40%). 

        Staphylococcus longduens was resist to tetracycline 16(80%), fusidic acid 16(80%), 

Gentamicin 8(40%), and oxalicin 4(20%) as in table 4.   

 

Table 4: Antibiotic resistance of isolates 

 

Some bacteria Intermediate of antibiotics such as Enterococcus faecalis is intermediate to 

levofloxacin 4(100%), Staphylococcus epidermidis is intermediate to moxifloxacin 1(25%), 

Klebsiella pneumoniae is intermediate to cefazolin 4(100%), E. coli is intermediate to 

nitrofurantoin 2(50%) as in table-5. 

 

Table 5: Isolates of current study that showed an intermediate antibiotic susceptibility. 

Total Cefazolin Nitrofurantion Moxifloxacin Levofloxacin Bacteria 

4(25%) 4(100%) 0(0%) 0(0%) 0(0%) Kleb. pneumoniae 

4(25%) 0(0%) 0(0%) 0(0%) 4)100%) Entero. faecalis 

2(25%) 0(0%) 2(50%) 0(0%) 0(0%) E. coli 

1(25%) 0(0%) 0(0%) 1(25%) 0(0%) Staph. epidermidis 

11(100%) 4(25%) 2(25%) 1(25%) 4(25%) Total 

 

Discussion     

       In this study, the results showed high prevalence of vaginal infections in the30-40age 

group, studies have shown a link between age and vaginal infections. The predominance of 

Antibiotic K. 

pneumonia 

E. coli Sterp. 

agalactiae 

Entero.  

faecalis  

Staph. 

Aureus 

Staph. 

epidermsis 

Staph. 

longduensis 

Total 

Tetracycline 4(20%) 0(0%) 16(80%) 16(80%) 16(80%) 0(0%) 16(80%) 64(57%) 

Fusidic acid 0(0%) 0(0%) 0(0%) 0(0%) 16(80%) 0(0%) 16(80%) 32(28.5%) 

Levofloxacin 8(40%) 4(20%) 0(0%) 0(0%) 8(40%) 0(0%) 4(20%) 24(57%) 

Erythromycin 0(0%) 0(0%) 0(0%) 8(40%) 8(40%) 0(0%) 8(40%) 24(42.8%) 

Gentamicin 0(0%) 0(0%) 0(0%) 0(0%) 8(40%) 0(0%) 8(40%) 16(28.5%) 

Oxacilin 0(0%) 0(0%) 0(0%) 0(0%) 4(20%) 4(20%) 4(20%) 12(42.8%) 

Clindomycin 0(%) 0(0%) 0.25(1.25%) 0(0%) 8(40%) 0(0%) 0(0%) 8.25(28.5%) 

Moxifloxacin 0(0%) 0(0%) 0(0%) 0(0%) 2(10%) 0(0%) 2(10%) 4(28.5%) 

Mocifloxacin 0(0%) 0(0%) 0(0%) 0(0%) 2(10%) 0(0%) 2(10%) 4(14.2%) 

Benzylpencillin 0(0%) 0(0%) 0(0%) 0(0%) 0.5(2.5%) 0.5(2.5%) 0.5(2.5%) 1.5(42.8%) 

Ampicillin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Linezolid 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Vancomycin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Tigecycline 0(0%) 0(0%)  0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Teicoplanin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Nitrofurantoin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Rifampicin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Trimethoprime 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Amikacin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Cefoxitin 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Total 12(10%) 4(5%) 16.25(10%) 24(10%) 72(50%) 4.5(10%) 52.5(45%) 189.75(50%) 
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vaginitis in this group of age can be explained by the fact that these women were sexually 

active but also by the increase in gestational hormonal activity [14].  

The microorganisms' growth and identification was attempted for 46% samples in 

accordance with 64% and previously reported in Ouagadougou. Our study revealed88% of 

single infection versus12% of dual infection in unagreement with the previous study 

conducted in Ouagadougou which reported and 48% of single infection versus 16% of dual 

infection [15]. In contrast, Bohbot et al., found 60.9% of single infection and 8.9% of dual 

infection in their study on the etiological diversity of vaginitis in France.  

          Our results also showed that C. albicans was the most frequently associated with 

vaginitis among the identified pathogens (35% of the cases). This can be explained by factors 

leading to an ecological disorder of the vaginal environment i.e intracellular penetration or 

transformation into the active molecule 5 fluorouracil [16]. It should not be used as 

monotherapy but in combination with another antifungal agent, most commonly 

amphotericin B. Antibiotic and antifungal treatment of genital infections is not always 

effective, and complications persist due to-microbial resistance, side effects, and recurrent 

infections [17]. 

          Bacterial vaginosis is clinically characterized by Amsel’s criteria or laboratory diagnosed 

by the Nugent score [18]. Clinical laboratories identify changes in the vaginal environment 

through microscopic examination and vaginal swab culture. Nugent scoring involves Gram- 

staining of vaginal smears and has been suggested as the gold standard in the diagnosis of BV 

in comparison to Amsel’s criteria, which is based on non-quantifiable, non-reproducible 

clinical symptoms only. The diagnosis of BV is made on quantification of the Gram-stained 

microorganisms, classifying these organisms based on different vaginal morphotypes as well 

as the identification of clue cells (part of the Amsel’s criteria) which could be laborious and 

requires skilled personnel [19]. 

         Amsel’s criteria involves saline microscopy and has been improved over time to include 

the presence of a thin watery homogenous discharge, elevated vaginal pH (>4.5), the presence 

of more than 20% of clue cells (vaginal epithelial cells) and a fishy odor after the addition of 

10% potassium hydroxide to vaginal secretions (“whiff test”) for a positive BV diagnosis In 

comparison to Nugent scoring, the sensitivity and specificity for Amsel’s criteria ranges from 

37% to 70% and 94% to 99%, respectively and with moderate reproducibility [20]. Previous 

studies determined that 37% to 54% of women with an intermediate Nugent scoring had BV 

according to the Amsel’s criteria. A combination of Amsel’s criteria and Nugent scoring may be 

beneficial for an accurate diagnosis of BV due to an assessment on both clinical symptoms and 

microbial morphology [20]. 

 

Conclusions 

The results showed that: 

1- Candida albicans and Staphylococcus aureus were the most involved in vaginal infections. 

2- Candida albicans was resistant to amphotericin B, flucytosine and fluconazole while 

Staphylococcus aureus was found most resistance bacteria totetracyclin 16(80%), fusidic acid 

16(80%), clindamycin 8(40%), Gentamicin 8(40%). 
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 وحساسيتها بالتهاب المهبل الاحياء المجهرية الدقيقة المعزولة من النساء المصابات انتشار 

 للمضادات الحيوية 

 ختام حبيب رسول *، نظيمة حمود حسين 
 قسم علوم الحياة، كلية العلوم، الجامعة المستنصرية، العراق

 معلومات البحث:  الخلاصة:
كما هو الحال في التهاب المهبل الجرثومي  المهبل،ترتبط الجراثيم غير الطبيعية في 

(BV) خطر الإصابة بمضاعفات أمراض النساء والتوليد واكتساب الأمراض ، بزيادة

يتم استبدال النباتات المهبلية الطبيعية  البكتيري،في التهاب المهبل . المنقولة جنسيا  

عادة ما يعتمد . بالبكتيريا اللاهوائية( LDB)التي تهيمن عليها اللاكتوباسيلوس 

إفرازات مهبلية  مثل؛ض السريرية تشخيص التهاب المهبل الجرثومي على الأعرا

الالتهابات المهبلية من أكثر  دتع .المهبليةكريهة الرائحة والفحص المجهري للمسحات 

ا بين النساء الالتهابات التي تصيب الجهاز التناسلي للمرأة . المشاكل الصحية انتشار 

لأمراض وا المهبلي،بما في ذلك الالتهابات الداخلية مثل داء المبيضات الفرجي 

( BV)أو التهاب المهبل البكتيري ( AV)والتهاب المهبل الهوائي  جنسيا ،المنقولة 

هدفت الدراسة الحالية إلى تحديد مدى انتشار . والالتهابات المرتبطة بالرعاية الصحية

وحساسية الميكروبات للمضادات الحيوية لجميع البكتيريا والخمائر المعزولة من 

عينة مسحة من النساء  129تم خلال الدراسة جمع . هاب المهبلالنساء المصابات بالت

عية رواستخدمت البفحوصات المجهرية والزرع على الاوساط الز المريضات،

كانت أنواع المبيضات البيض أكثر الاحياء . الخاصة لتحديد الاحياء المجهرية الدقيقة

العقدية  ،(٪13)تليها المكورات المعوية البرازية  ،(٪35)المجهرية المعزولة 

الإشريكية القولونية  ،(٪1.55)المكورات العنقودية الذهبية  ،(٪12.40)القاطعة 

(. ٪2.32) الرئويةوالكلبسيلا  (.٪2.32)المكورات العنقودية الجلدية  ،(2.32٪)

أظهر اختبار الحساسية للمضادات االحيوية أن المبيضات اظهرت مقاومة عالية 

بينما المعوية البرازية شديدة ( ٪93.75)والأمفوتريسين ب ( ٪100)للفلوسيتوزين 

، العقدية القاطعة كانت شديدة ( ٪40)، الإريثروميسين (٪80)المقاومة للتتراسيكلين 

كورات العنقودية الذهبية كانت شديدة المقاومة ، الم ٪( 80)المقاومة للتتراسيكلين 

، ( ٪80)، حمض الفوسيديك ( ٪40)، الكليندامايسين ( ٪80)للتتراسيكلين 

، المكورات العنقودية الجلدية كانت مقاومة عالية ( ٪40)الليفوفلوكساسين 

 .كانت مقاومتها عالية للليفوفلوكساسين الكلبسيلا الرئويةو( ٪20)للأوكساسيلين 
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The present work was the fern species to estimate the total flavonoids 
constituents in the methanolic extract of Adiantum capillus- veneris L. 
Samples were collected from two different sites: Gali Ali Beg within Erbil 
district and Sartaq within Garmian district (Kalar) during 2020. High 
Perphormancey Liquid Chromatography (HPLC) technique was used for 
quantitative chemical analysis. The results clearly showed presence of 
six flavonoids: rutine, quercetine, kaempferol, kaempferol-3-O-
glucoside, myrcetin and leuteolin from fern extract.  Its concentration 
was extremely different from the two investigated sides (429 and 680 µg 
/ ml) in Gali Ali Beg and Sartaq respectively indicating a distinct local 
difference of the content according to the position and habitat of the 
fern. The present work may be regarded as a first attempt that may 
enhance and encourage more detail study on the biology of Adiantum  
capillus-veneris L.  and other Iraqi  ferns in Kurdistan region or even 
whole Iraq. 
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Introduction:  
 Pteridophytes are represented more than 10,000 species belong about 305 genera, 11 

orders and 37 families all over the world [1]. The studied species is a fern belong family 

Pteridaceae and wide distribution in our country [2, 3, 4]. The fern is very well known in 

medicinal treatment which used as anti-inflammatory, antitussive, expectorant, febrifuge, 

stimulant and kidney disaes [5, 6, 7]. Adiantum capillus - veneris is a genus which distributed 

extensively across the world from hot tropical regions to cool temperate zones, the moist, and 

limestone cliffs are the favourable conditions to grew very well [4, 5, 6, 8, 9].  

The quantitative screening of the fern methanolic extract reveals an array of 

phytochemicals particularly the flavonoid compounds, carbohydrates, carotenoids, 

triterpenoides, and phenylpropanoids [5]. Since the 1960s, 124 chemical compounds were 

identified, triterpenoid and flavonoids are the main secondary metabolits with the fern 

species [10]. Since 1966 Townsend &Guest and AL-Rawi represented a brief description of 

ferns in Iraq [11, 12], no any comprehensive study appeared. The local scientific studies in 

http://creativecommons.org/licenses/by/4.0/
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Iraq concentrated on ecological, morphological and a few phytochemical studies of some fern 

species [13-18].  

The present work deals with Adiantum a genus that have received more attention so far 

in the world, but in Iraq there is no comparative study about phytochemistry of the plant. The 

aim of the present work has been carried out the flavonoids content of A. capillus veneris and 

the effect of environmental factors in two different geographical sites in Kurdistan region 

North of Iraq. 

 Methodology 

*Study sites 

1-Gali Ali Bek is one of fertile places is situated East of Erbil Governorate coordinates: Lat.  

44° 26 540 N, Long. 36° 37 490 E. at elevation (559 m a. s. l). The area is characterized with, 

Walnut trees, high humidity is quite common, the weather is cold in Winter season with 

highly rainy climate, while in Summer is hot. The rocks of area of loamy type, the fern was 

found as tufted green fern. 

2-Sartaq is situated South - east of Sulayimanyiah Governorate coordinates:  Lat.45° 44 084 

N, Long. 34° 56 501 E. at elevation (883m a.s.l), therefore shady area covered with Walnut 

trees, and hug number of weeds with low humidity, while Summer with worm climate and 

very hot, the rock of hills and mountains are of calcareous type but the soil in the gardens is 

sandy silt texture. 

Collection of Plant materials: 

  The specimens (mature sporophyte) of fern was collected from Gali Ali Bek and Sartaq from 

May –June 2020. The identification of collected specimens was authenticated by Professor Dr. 

Maulood BK, botanist in biology Department Faculty of Sciences, University of Salah din, Erbil, 

Iraq, where voucher specimens [No. 4, 17, 1 Ad. ca] have been pressed and then preserved in 

Howler Herbarium in Erbil city.  

   

Preparation of crude extract 

          The shoots of samples were separated and washed with tap then with distilled water to 

remove unwanted debris. The fern spread and dried at room temperature in shade for ten 

days. Samples were grinded with blender to powdered and fine pieces and stored in dried and 

cool conditions for furture analysis. Fifty grams of the dried powder were extracted with half 

litter of methanol absolute, using water bath shaker for (12 h) at 40 c° temperature. The crude 

extract was filtered by using Whatman paper (No.1), then evaporated the supernatants at 

room temperature and the crud extract was stored in dry containers for future analysis. 

Phytochemical screening 

   The qualitative analysis of crud extract of Adiantum capillus-veneris L. was conducted 

following the method by [19]. 

HPLC analysis  

          Following standard method by [20], after dissolving the crud extract in the 100 ml 

mobile phase, then filtered by using Millipore filter paper (0.45 µ), followed by injecting the 

extract into HPLC instrument by an auto sampler, according to the optimum condition. The 

main compound was separated on FLC (Fast Liquid Chromatographic) column under the 

optimum condition Column 
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Mobile phase: linear gradient of, solvent A 0,1% formic acid, gradient program from 0%B to 

100%B for 10 minutes. 

Flow rate 1.2 ml/min. 

Detection: UV 280 nm. 

Calculation 

Conc. of sam. µg/ml = area of sam. /area of stand. x conc. of stand. x dilu. factore  

The separation occurred on liquid chromatography Shimadzu 10AV-LC equipped with binary 

delivery pump model LC-10A Shimadzu, the eluted peaks were monitored by UV-Vis 10A-SPD 

spectrophotometer. The standard flavonoids compounds: querctin, rutin, leutolin, kaempferol, 

kaempferol-3-O-glycosids and myrectin were summarized in table 1. 

 

Table 1: The area and retention time of standards flavonoid. 

Area R. t (minute) Flavonoids No. 

67880 1.25 Quercetin 1 

98186 2.54 Rutine 2 

114892 3.47 Leuteolin 3 

109560 4.37 Kaempferol 4 

107439 5.29 kaempferol-3-O-glycosides 5 

75818 6.20 Myrecetin 6 

 

 Discussion 

Soil characters  

           Soil chemical factors:  pH, Electrical conductivity, Calisium, Magnesium Potasium, 

Sodium and anions (Nitrate, Phosphat,Carbonate) were estimated according to [21], using 

laboratories of Ministry of technology and sciences in Baghdad – Iraq. The climatic factors 

were obtained from Erbil and Sulaimaniyah metrological stations –Tables 2 and 3. 

 Table.2: Climatic and soil chemical properties in the studied regions 

 

Table 3: Flavonoids concentrations in fern extract in the studied sites 

Hu

m. 

% 

Tem

p. 

Cº 

Sodiu

m 

mg/l 

Potasiu

m 

mg/l 

Magneci

um 

mg/l 

Caliciu

m 

mg/l 

Phosph

at 

mg/l 

Nitra

te 

mg/l 

Carbon

at 

mg/l 

E C 

µsem

./cm 

pH Region 

39 36.1 32 40 32 40 0.5 3.0 240 260 7.2 Gali Ali 

Bek 

21 44 68 28 40 44 0.13 0.8 155 440 7.8 Sartaq 

Total 

flavonoids 

µg 

myrectin 

µg 

Kaempferol 

O-3-glycosid 

µg 

Kaempferol 

µg 

Leutoline 

µg 

rutine 

µg 

querctin 

µg 
Sites 

429 90 135 79 44 88 43 
Gali Ali 

Bek 

680 80 109 35 58 315 54 Sartaq 
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        The results of chemical-physical and the climatic factors of studied sites were 

summarized and represented in Table 2. The results revealed that the soil pH in Galj Ali Bek 

and Sartaq were in alkaline side and the carbonate content (CO3) in the tow studied regions 

Gali Ali Bek and Sartaq were (240, 155 ppm) respectively, this result may be due to the 

texture of the soil in Gali Ali Bek with calcareous type [13]. The Electrical Conductivity values 

in Gali Ali Bek and Sartaq which were (260-440 µsem./cm) respectively, the increase of EC 

value in Sartaq may be due to the increasing of (Na) concentration in this site (68 ppm).  Soil 

nutrients (NO3, PO4) in Gali Ali Bek were (3.0, 0.5 ppm) respectively, but in Sartaq the 

nutrients were (0.8, 0.13 ppm) respectively, results showed that the concentrations of anion’s 

in Gali Ali Bek were more than the concentrations in Sartaq this may be due to the difference 

in climate, habitat and the soil texture between two sites. Whereas the cat ions (Ca, Mg, K, Na) 

in Gali Ali Bek were (40, 32, 40 ,32 ppm), but in Sartaq were (44, 40 ,28, 68 ppm) respectively 

table [2]. 

       The temperature in Gali Ali Bek and Sartaq were recorded (36.1 c° and 44 c°) respectively, 

but the humidity in the studied regions were recorded (39% and 21%) in Gali Ali Bek and 

Sartaq respectively. 

 Flavonoids content 

      The results of total flavonoids in methanol extract of the fern in the studied sites 

demonstrated in table [3]. In this study the total flavonoids contents of the studied taxon in 

two sites:  Gali Ali Bek and Sartaq were determined. Further research on the plant was 

recommended to quantify the concentrations of bioactive compounds [5, 14,16, 22]. In the 

present study the variability of total flavonoids between two studied regions were observed 

(429 and 680 µg/ ml) in Gali Ali Bek and Sartaq respectively, the chemical variability 

observed in the studied sites may be correlated with the ecological factores (humidity, soil 

characters and altitude) [23].  

The results of soil analysis showed clearly that the nutrients concentrations (NO3, PO4) in 

Sartak very low and this may be caused an abiotic environmental stress [24, 25]. Nitrate and 

Phosphate limitation may be involved many effects because the plant nutrients were affected 

the phenolic compounds production. The nitrogen limite was affected the protein production 

and a precursor for many phenolic compounds [26]. The screened fern for phytochemical 

analysis discovered that the presence of present flavonoids. The results were revealed that 

the flavonoids were present in the fern methanolic extract in two regions, but concentration 

of flavonoids were different with each region and between two regions, this may be due to the 

extraction conditions (temperature, pH) as well as the age (young or mature sporophyte) 

used in crud extract. In Gali Ali Bek the dominant compound quantitatively was kaempferol-O-

3-glycoside (133 µg/ml), but in Sartaq was rutine (315 µg/ml). The habitat and altitude could 

be related to produce and accumulate flavonoids in the fern in Sartaq [27, 28], as well as 

abiotic stress (climatic factors) may be have a significant role in the differences of fern 

chemical content between two studied regions [29]. 
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Conclusion 

         In the studied sites the environmental factors were affected clearly the flavonoids 

content in the investigated fern. There was a relationship between the abiotic stresses and the 

concentration of flavonoid contents in the fern extract. 
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 Adiantumدراسة مقارنة لتحليل المحتوى الفلافونويدي في مستخلص الميثانولي لنبات 

capillus-veneris عائلة (Pteridaceaeمن كردستان العراق )  

 
 4، بهرام خضر مولود 3شيماء حاتم المجمعي ،2بشرى احمد حمدي ،*1عباس مرتضى اسماعيل 

 العراق  بغداد،جامعة  للبنات،كلية العلوم  الحياة،قسم علوم  -1

 كلية الصيدلة، جامعة هولير الطبية، اربيل، العراق -2

 كلية العلوم جامعة ديالى، العراق.  -3

 رئاسة حكومة اقليم كوردستان، اربيل، العراق -4

 :معلومات البحث  الخلاصة:
تناولت الدراسة الحالية تحديد المكونات الفلافونويدية للأجزاء الهوائية للنبات 

والتي جمعت من موقعين مختلفين:  Adiantum capillus-venerisالخنشاري 

الاول كلي علي بيك في مقاطعة اربيل والثاني سرتك في مقاطعة كرميان )كلار(. 

 Highكروماتوغرافيا السائل عالي الاداء ) الدراسة تقنيةاستخدمت في هذه 
Performancey Liquid Chromatography للدراسة الكمية للمستخلص )

 ,rutine فلافونويدية:النباتي الكحولي واظهرت وجود ستة مركبات 
querecitine, kaempferole, kaempferole-3-o-glucoside, 

myrctine, leutoline اوضحت النتائج وجود تغاير كبير في المحتوى .)

مل( في /اممايكروغر 680و 429الفلافونويدي الكلي في مستخلص للنبات )

وهذا يدل على وجود تغاير واضح في  التوالي،الموقعين كلي علي بيك وكلار على 

المحتوى الفلافونويدية حسب الموقع والموطن البيئي، وعليه فإن هذه الدراسة والتي 

قد تكون الاول في المنطقة. والتي سوف يشجع والذي يؤدي الى دراسات تفصيلية 

وخنشاريات عراقية  Adiantum capillus-venerisاكثر لبيولوجية لنبات 

 .اخرى في كوردستان أو العراق
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Accepted: 19/04/2023 Nanomaterials are a fascinating class of materials having a minimum 

diameter of between 1 and 100 nm. Nanomaterial rational design yields 
large surface areas. Nanomaterials have superior magnetization, 
electricity, visual, mechanical, and catalytic characteristics. Controlling 
size, shape, synthesis, and functionalization may alter nanomaterial 
qualities. This review covers nanoparticles' history in advancing 
nanotechnology. Scinetest define nanomaterial terminology. Discussing 
top-down vs. bottom-up nanomaterial production processes. The review 
emphasizes nanoparticles' unique properties. Nanomaterial advances 
include the natural compound fuller nanotubes of carbon, graphite, 
carbon dioxide quantum dots, tiny diamonds, carbon dioxide infrared 
nanoporous substances, MXEN-2D MOF nanosheets, which are nitrided 
boron nanosheets, built with double hydroxides, and metal-based 
nanomaterials. Finally, finally this review explore nanomaterials 
difficulties and prospects. 
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Introduction:  

Nanotechnology, as a field of study, is concerned with studying materials on a size of 1–

100 nm. It is a subfield of nanotechnology that has found use in areas as diverse as 

bioengineering, medicine, and dentistry [1]. Future prospects for nanomaterials depend on 

green chemistry. The advancement of secure, environmentally friendly nanoparticles (NPs) as 

well as broad adoption of nanotechnology should come from this field of nanoscience. The 

morphologica characteristics of incorporated particles, including their size, shape, and 

composition, is significantly influenced by the organic solvent as well as reducing agents being 

used reduce NPs. NP utilization is influenced by morphology, shape, and physicochemical 

characteristics [2].  

Both "top down" and "bottom up" approaches can be used to develop NPs. Bottom-up 

approaches include chemical reduction, electrochemical procedures, and sono-chemicals 

methods, whereas top-down methods emphasize autonomous assembly of particles to new 

nuclei that develop into nanosize particles. In the top-down approach, appropriate solid 

materials are reduced in size using size reduction processes including crushing, cutting, 

sparking, thermal /laser ablation, etc [3]. 

Metal NPs free of detergents and other chemicals have been developed, according to a 

number of developments [4]. The following subsections of this review discussed the green 

synthesis of NPs using microbes, parasites, plants, and plant extracts (Figure 1). 

http://creativecommons.org/licenses/by/4.0/
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Fig. 1: The major components of green synthesis of nanoparticles [5]. 

Synthesis Methodologies for NPs 

  Chemical method: Inorganic compounds, stabilizing compounds, and capping agents are 

crucial components of the chemical approach (inorganic and organic both). Among the 

reducing agents utilized are sodium citrate, l - ascorbic acid, sodium borohydride 

(NaBH4), essential hydrogen, hydroxyl process, tollens reagent, N,N-dimethylformamide 

(DMF), as well as poly(ethylene glycol)-block copolymers [6]. 

 Physical technique: The physical approach for manufacturing NPs is typically a "top-

down" technique in that the material is shrunk in size utilizing various physical processes 

such as ultrasonication, microwave (MW) lighting, electrochemical procedures, and so on. 

This method is referred to as a "top-down" method. Incorporating NPs through 

evaporative condensate is carried out with the use of a tube heater equipped with a 

barometrical weight in this method. The two most essential processes in terms of physical 

approaches are evaporation and condensation, as well as laser removal. Within a pontoon 

that is directed toward the heater, the source of material is heated until it vaporizes into 

the carrier gas [3]. 

  Green NP synthesis: Standard procedures have been used for a number of years; 

however, research has shown that environmentally friendly methods are more effective 

for the production of NP owing to lower failure rates, lower prices, and greater ease of 

characterization [7]. Because of the toxic metabolites that were produced as a 

consequence of the use of both physical and chemical processes in the manufacturing of 

NP, the environment has in fact been exposed to a wide variety of problems. Because of 

the toxic metabolites that were produced as a consequence of the use of both physical and 

chemical processes in the manufacturing of NP, the natural world has been exposed to a 

wide variety of problems. The basic method referred to as plant-based NP synthesis 

comprises the addition of a metal salt to a plant extract and the completion of the reaction 

anywhere from a few mins to a few hours at the temperature of a normal room. This 

approach is becoming more popular [8] [9]. 
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Systems for green synthesis of NPs 

1. Green synthesis (Biosynthesis) 

Green synthesis uses enzymes because of their purity and structure. Electrostatically 

integrated enzymes in polymer matrix membranes produced "green" bimetallic Fe/Pd 

particles within a membrane domain. A cell-free extract of sulphite reductase enzyme 

produced Au NPs with antifungal activity against human pathogenic fungus [10,11,12,13]. NPs 

may be made from cocos nucifera coir, which maize cobs, berry seeds plus peels, rice and 

wheat bran, palm oil, as well as other agro-waste. Beet juice reduction produced smaller Ag 

NPs with greater catalytic capacity and stability. Bimetallic NPs were originally synthesized 

using green tea extracts. A redox enzyme was utilized to transport electrons across 

biocatalyst and electrode, creating an integrated electrically active biocompatible material for 

sensing purposes [14,15,16]. 

Biosynthesis of Ag using vitamins as a reducing agent 

According to claims, the combination of green Ag as well as palladium infrared-spheres, 

nanowires, and nano-rods can be achieved through the utilization of vitamin B2 as both 

reducing and capping agents. Vitamin B2 functions as an antioxidant during the production of 

tiny wires and nanorods. The application of organic compounds to advance the study of green 

nanotechnology is an innovative approach that has been proposed. This method aims to 

investigate the impacts of these substances on various tumor cells [17]. Ascorbic acid is 

utilized as a restricting and reducing agent in conjunction with chitosan due to the latter's 

ability to bind with metal ions, Therefore, it can be inferred that the quantity of chitosan 

employed is directly proportional to the concentration of NPs [18]. Ascorbic acid is utilized as 

both the reduction and cap agent in a straightforward method for generating nanoparticles 

with consistent diameters [19]. Additionally, it has been observed that the reduction of Ag 

NPs in heat transfer triflorum can be attributed to water-soluble antioxidants, such as 

ascorbic acid. In the process of glycolysis, plants generate a significant quantity of H ions that 

serve as an effective reducing agent and exhibit potential advantages in the synthesis of Ag 

NPs [20]. 

Microwave-assisted synthesis 

 Nanowires, tubes, and dendrites can be synthesized by manipulating various parameters, 

including bonding agents, metal-based precursors, and solvents. The aforementioned 

procedure can also be employed for the production of nanomaterials with a spherical 

morphology [21]. The application of carboxymethyl cellulose sodium involves its 

utilization for use as a restricting and reducing agent during the production process of Ag 

NPs. In contrast to conventional heat treatment methods, MW bonding facilitates uniform 

heating and immediate nucleation of noble metal nanoparticles [22]. The study employs 

red grape pomace as an antioxidant for the quick formation from gold, silver, palladium, 

and platinum nanoparticles in an aqueous solution, with a production time of a few 

seconds [23]. 

 

 Bio-based methods 

Bio-based technologies have been found to offer advantages over chemical alternatives in 

the production of nanoparticles. Specifically, they enable the creation of highly stable and 

well-defined nanoparticles that are safer for use. In contrast, chemical alternatives are 
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often less sustainable, less stable, and pose challenges when it comes to scaling up 

production. Subsequent sections of the analysis provide further explanation and detail on 

certain occurrences. 

Bacteria and actinomycetes 

In their study, Shivaji et al. generated silver nanoparticles (Ag NPs) under low-light conditions 

by utilizing cell-free culture supernatants derived from various psychrophilic bacterial 

strains, namely Arthrobacter infrared Arthrobacter gangotriensis, Pseudomonas meridiana, 

Bacillus indicus, along with Bacillus cecembensis. [24]. Simon postulated that a specific gene 

present in bacteria is accountable for Ag resistance. He suggested that these bacteria could be 

utilized as an alternative to Ag in burn cases to mitigate the likelihood of Ag toxicity [25]. The 

utilization of Pseudomonas stutzeri AG259 resulted in the successful production of varied 

compositions of silver nanocrystals, as reported in literature [26] [2]. Figure 2. 

 

Fig. 2: Nanoparticle synthesis by bacteria 

 

Yeasts and fungi 

Psychrophilic bacteria are microorganisms that are adapted to thrive in cold 

environments. The microorganisms Arthrobacter kerguelensis, Arthrobacter gangotriensis, 

and Ps are the subjects of interest. Fusarium oxysporum exhibited altered metabolic activity, 

leading to the conversion of silver nitrate to Ag oxide and consequent production of uniformly 

dispersed nanoparticles. The introduction of Ag particles into F. oxysporum led to the 

liberation of nitrate reductase, which subsequently facilitated the formation of highly durable 

Ag nanoparticles in the solution [27]. Nano-platinum has been found in the filtrate of a culture 

of Alternaria alternata. The characterization of platinum nanoparticles (NPs) with particle 

sizes ranging from 2-30 nm was carried out using various spectroscopy techniques. The 

spectroscopy studies identified the O-H flexing C-H bending (proteins that are and other 

organic compounds residues), amide I (polypeptides), as well as amides three groups 

(random coil of protein) [28]. The concomitant effect of selenium nanoparticles and Candida 
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albicans fungus was documented in a study where they were combined with chitosan and 

utilized fungi as a reducing agent [29]. The Trichoderma fungus. 

Plants and phytochemicals 

The combination of plant-based natural products is highly viable, rendering it a pivotal 

and economical option for the synthesis of natural products on a large scale [32]. The anti-

oxidant contents of extracts from blackberries, blueberry-flavored yogurt turmeric, and 

pomegranate were examined in a study. The findings indicated that pomegranates has the 

potential to generate nanoparticles of Au and Ag with a uniform size and shape within the 

range of 20-500 nm. The potential utility of nanoparticles in the treatment of cancer and 

antioxidant therapy has been suggested [33].  

The utilization of F. herba isolate was implemented to reduce the platinum compound. 

The presence of hydrogen or carbon dioxide in polyphenolic compound primarily functions as 

a metal particle binding agent [34]. The occurrence of NP production in a salt solution is 

contingent upon the specific type of plant extracts utilized. The rate of NP production in a 

saline solution is contingent upon various factors such as the composition of plant extracts, 

concentration levels, metal salt presence, pH, and contact duration. The study demonstrated 

that dihydroquercetin, quercetin as and rutin were able to reduce AgNO3 to AgNPs, resulting 

in a prominent surface plasmon resonance, or SPR, band. This observation suggests that the 

aforementioned ingredient possesses reduction capabilities [35].  

Kou and Varma have suggested a straightforward, eco-friendly, and expeditious (taking 

only 5 minutes) method for synthesizing Ag NPs through the utilization of MW the radiation 

along with beet pulp as a reducing agent. The material that was developed exhibited favorable 

photocatalytic performance in the context of methyl orange, or MO, dye degradation [36]. 

Algae 

The algae, including cyanobacteria and eukaryotic green development genera, have been 

identified as cost-effective materials for biorecovery of metals from liquid solutions. Some of 

the algae species that have been studied for this purpose include L. majuscule, Spirulina. 

subsalsa, Chlorella vulgaris, Caulerpa prolifera, Padina. pavonica and Riccia fluitans [37]. Uma 

Suganya and colleagues utilized blue green development to explore the eco-friendly synthesis 

of gold metal nanoparticles (Au NPs). The protein derived from S. platensis was observed to 

decrease the presence of Au3 chloroauric particles, that have been known to be detrimental to 

Au0, thereby facilitating the formation of AuNPs [38]. 

Metals produced through the process of green synthesis. 

Cadmium sulphide, denoted as CdS . 

The cadmium sulphide particles were synthesized through the conversion of the fungus 

Fusarium oxysporum biomass production into CdS NPs, which exhibited diameters within the 

range of 2 to 6 nm [39]. The utilization of Trichoderma harzianum, a commonly used 

biofungicide, was employed in the production of Cds NPs through a MW-assisted method 

subsequent to its incubation alongside cadmium chloride as well as sodium sulphide for a 

duration of 72 hours. The aforementioned methodology yielded spherical wurtzite CdS 

nanoparticles with a size range of 3-8 nm, as reported in reference 40. The study 

demonstrated that CdS nanoparticles may be produced by Escherichia coli as well as 



43 
 

Klebsiella pneumonia strains obtained from the fecal samples of healthy individuals. This 

particular microorganism has the potential to serve as a means of environmental 

detoxification through its ability to sequester heavy metals and produce nanoparticles (NP) 

[41]. 

Copper (Cu) as well as copper oxide (CuO). 

Copper nanoparticles are produced through the colloidal heat conjunction technique. The 

CuO which had been integrated underwent decontamination and desiccation procedures, 

resulting in the production of CuO NPs of varying sizes [42]. have proposed a technique for 

developing a biosensor capable of identifying nitrite ions in a given medium. The method 

involves employing carboxymethyl cellulose (CMC) as a substrate to construct a Cu 

nanocomposite that exhibits high stability and sensitivity [43]. 

Silver and gold. 

Gold and silver nanoparticles (NPs) have been proposed for various applications such as 

optical electronics, catalytic processes, sensing, medicine, among others. The correlation 

between the quantity of honey present in the NPs fluid and the rate for decrease exhibits a 

positive trend. The distinctive attributes of nanoparticles facilitated by honey encompass 

biosensing, anticorrosion, catalysis, and antibacterial properties, as reported in literature 

[44]. In this study, Bacillus subtilis 10833 and Bacillus amylococcus 1853, which are two 

distinct bacterial strains, were employed to develop a cost-effective methodology for 

producing silver nanoparticles with a size less than 140 nm. The methodology employed 

exhibited inconsistencies, entailed a protracted duration of 48 hours, and encountered 

impurity issues amounting to [45]. A verdant amalgam of Ag NPs was synthesized through 

employment of a low-risk method involving microemulsion and nanoemulsion, wherein 

castor oil was utilized as the oily phase, and Brij 96V and 1,2-hexanediol were employed as a 

surfactant along with co-surfactant, respectively. The study utilized an aqueous extract of 

Geranium (Pelargonium  hortorum) leaves as a reducing agent [46]. 

Zinc oxide 

The Zn(NO3)2 solution underwent treatment with an extract derived from Cassia 

auriculata blossoms, resulting in the formation of stable ZnO nanoparticles with size ranges 

typically falling within the 110-280nm range [47]. The utilization of green synthesized ZnO 

and Ag/ZnO NPs has the potential to provide advantages to clinical antibacterial wound-

healing dressings, as stated in reference [48]. 
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 طرق تصنيع الجسيمات النانويةمراجعة: 

 سما جواد كاظم ،نسرين كاظم راضي، حوراء جواد كاظم
 العراق بابل، بابل،جامعة  للبنات،كلية العلوم 

 :معلومات البحث  الخلاصة:
تتمتع . نانومتر 100و  1المواد النانوية هي المواد التي يتراوح قطرها الأدنى بين 

قد يؤدي . تحفيز فائقة قدرةوميكانيكية و ئيةغنطة وكهربامالمواد النانوية بخصائص م

. المواد النانويةصفات  فيالتحكم في الحجم والشكل والتوليف والوظيفة إلى تغيير

على سبيل  تغطي هذه المراجعة تاريخ الجسيمات النانوية في تطوير تكنولوجيا النانو

مناقشة عمليات إنتاج المواد النانوية باستخدام . مصطلحات المواد النانوية المثال تحديد

تشمل . تؤكد المراجعة على الخصائص الفريدة للجسيمات النانوية. الطرق المختلفة

رات في المواد النانوية المركب الطبيعي الأنابيب النانوية الكاملة من الكربون التطو

والجرافيت ونقاط الكم لثاني أكسيد الكربون والماس وثاني أكسيد الكربون والمواد 

 ،MXEN-2D MOF nanosheetsالنانوية المسامية بالأشعة تحت الحمراء و 

وهي عبارة عن صفائح نانوية من البورون النيتروجين مبنية من هيدروكسيدات 

نستكشف الصعوبات والآفاق المتعلقة بالمواد  ا،خيرأ. مزدوجة ومواد نانوية معدنية

 .النانوية
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The study included evaluating industrial wastewater for car washing 
and testing the efficiency of Chlorococcum humicola algae in treating 
industrial wastewater after growing algae in the laboratory and 
harvesting it. Algae, as the concentrations of the studied characteristics 
of the waste water decreased, especially when it was used as a natural 
alga, i.e. cultivated in industrial wastewater, as it reached a high removal 
rate for most of the studied characteristics, and the concentrations of the 
elements also decreased, the removal percentage when naturally 
treating the algae was )94.32, 26.96, 95.22, 90.80, 98.33, 88.56, 75, 
85.80, 97.54, 91) % for each of (TDS, TSS, EC, Total hardship, P, salinity, 
N, CL, Cd, Pb) respectively, while when used as a dry powder it reached 
removed (86.24, 20.22,94.96, 85.28, 74,74.60, 62.96, 71.59, 60) for (TDS, 
TSS, EC, Total hardship, salinity, N, Pb, Cd, CL) respectively.  
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Introduction:  
Car wash stations have become one of the most important sources of industrial pollution 

in the countries of the world, as they contain many detergents, soaps, grease, gasoline, 

impurities, particles and other residues of exhaust fumes, in addition to some industries such 

as refining, mining and electroplating [1], Industrial waste, such as organic and inorganic 

materials, is one of the main pollutants of water [2]. Among these pollutants are cyanide, 

motor oils, grease, hydrocarbons, acids, and some organic waste that reaches the sewage 

network through civil drifts that carry with them construction waste, animal waste, and salt 

drifts from Roads and transportation emissions by rainwater [3]. These stations depend 

mainly on detergents and raw materials for cleaning. They also contain heavy metals such as 

zinc, cadmium, iron, chromium, lead, and other pollutants, as shown by the study of [4], With 

the increase in the problem of pollution, several methods have been developed to treat 

polluted water, and among these methods is the use of algae in wastewater treatment [5]. In 

many different industries [6], the use of algae in treatments avoids the use of hazardous 

chemicals, which avoids Secondary chemicals that may be toxic and may be more dangerous 

than the original materials [7]. and the treatment results can be utilized through the resulting 

http://creativecommons.org/licenses/by/4.0/


49 
 

biomass [8]. C. humicola belongs to the green algae Chlorococcum singularly or in the form of 

unlimited aggregates [9], it reproduces asexually mainly through zoospores, or sexually by 

forming similar gametes (isogametes) when conditions are not appropriate, such as lack of 

light, lack of nutrients such as nitrogen, or high temperature [10]. 

 The study aims to: Efficiency study of some living and non-living methods (Chlorococcum 

humicola) in wastewater treatment. 

Materials and methods 

         Industrial wastewater samples were collected from the General Company for 

Pharmaceuticals/ Samarra before entering the treatment units in clean plastic containers with 

a capacity of (15) liters. Then the pH, electrical conductivity (EC), Chlorides (Cl), Calcium (Ca), 

Sodium (Na), Suspended Solids (TSS), Dissolved Solids (TDS), Phosphates (Po4), Nitrates 

(NO3) and Sulfur, some heavy metals are cadmium, lead and iron [11], tests have been 

conducted Total dissolved salts [12] The electrical conductivity was measured using a 

conductivity meter, manufactured by Ezdo, and the results were expressed in 

microsiemens/cm-Cl. Chloride was measured [13], total alkalinity [14, 15]. Measurement of 

nitrates [16], determination of phosphates [17]. Measurement of heavy elements: cadmium, 

lead and iron.  

Preparation of culture media for Chlorococcum humicola 

Algae were grown in the laboratories of the Department of Life Sciences / College of 

Education / Samarra University, and provided suitable conditions for the growth of algae [18]. 

Chu.13 medium [19] was prepared in stock solutions by dissolving the chemical components 

of Chu.13 medium, shown in Table 1, using distilled water, then all solutions were sterilized 

by autoclave at 121 °C for 15 minutes. minutes under a pressure of 1.5 atmosphere, then the 

solutions were left to cool at room temperature, then kept in the refrigerator until use. 

Table 1: Concentrations of chemical components of Chu.13 medium. 

Final focus 

mg 

Added volume to 

prepare a medium 

liter 

ml 

concentration 

of the buffer 

solution  g / L 

Chemical t 

400 10 40 3KNO 1 

80 10 8 4HPO2K 2 

107 10 10.7 O2.2H2CaCl 3 

200 10 20 O2.7H4MgSO 4 

100 10 10 Citric acid 5 

20 10 2 Ferric citrate 6 

 1  Micro element 

7 

5.72 1 5.720 3BO3a. H 

0.02 1 0.02 O2.6H2b. CoCl 

0.44 1 0.44 O2.7H4c. ZnSO 

0.16 1 0.16 O2.5H4d. CuSO 

0.084 1 0.084 4MoO2e. Na 

3.62 1 0.362 O2.4H2f. MnCl 
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Chlorococcum humicola culture conditions 
C. humicola was cultured in Chu.13 modified medium under constant laboratory 

conditions of 25 ± 2 °C, 3000 lux, 8:16 light/darkness, with shaking twice a day, then the 

samples were incubated in the incubator for 18 hours. days, as in picture (1), after which 
microscopic observations were made of the samples to ensure their good growth by counting 
the number of cells and absorbance once a day in repetitions [20]. 

Treatment: Algae were used in two forms, the first as a dry powder, and the second in the 
form of natural algae, a biomass, grown in industrial wastewater. An amount of 5 grams of dry 
algae was placed in 500 ml of industrial wastewater, then the studied tests were measured. 
The same amount of live algae was taken before drying and also placed in industrial 
wastewater. 

Results and discussion 
The growth curves of algae are a measurement of the natural growth process of algae in 

the laboratory, as it goes through successive stages, as the algae stays for specific days in each 

of these phases, which are the acclimatization phase, the phase of increase in numbers and 

density of live mass, the log phase (exponential), followed by the stationary phase Then the 

phase of decreasing in the density and numbers of the algal culture or the phase of death [18]. 

As in Figures 1 and 2, the extension and duration of each phase and its continuity give an 

indication of the suitability of the medium and the efficiency of the algae, and then determine 

the expected production from the density of the living matter of the algae [21].  

Table 2 shows the results of the wastewater analysis of the car wash station and shows 

the efficiency of Chlorococcum humicola in water treatment, as well as between the 

significant differences in the use of algae in both natural forms and the dry powder. (85.80%) 

for each of (P, EC, TDS, salinity) respectively, and the removal percentage of algae in dry 

powder form was (94.96, 86.24, 85.28, 60)% for each of (T.D.S, EC, Total hardship, CL), 

respectively , in removing heavy elements from water, and C.humicola algae has the ability to 

withstand high concentrations of heavy elements, and the reason may be due to the fact that 

the cell wall contains multiple and various sugars and other highly complex components, and 

these components, in turn, have a high affinity for divalent positive ions,  Thus the bio-

absorption process increases [22, 23] and the removal rate of nitrates and phosphates 

increased in both cases from the use of algae, and because of the need for algae growth to the 

main nutrients explains the efficient growth of algae within the various industrial 

wastewaters, which reduces the percentage of nutrients in those Water [23, 24] (the removal 

of heavy elements reached significant differences after treatment, as their concentrations 

decreased, and algae showed high efficiency in removing them from industrial waste water 

for car washing when used normally, as the percentage of lead removal reached 91%, while 

cadmium recorded 79.54%, that The efficiency of algae as decomposers or biodegraders for 

most environmental toxins is represented in their possession of the property of 

bioaccumulation and environmental removal of these elements and compounds because they 

possess Carboxyl, Phosphate, Amine, Ether, Alcoholic groups [25], and the type of algae strain 

has a role in the growth rate of algae In wastewater and its survival as well as the nature of 

the water and the extent of the percentage of pollution that can affect the treatment process 

[26], the results of the study agreed with the study of Athbi [27] and the study of Shaker [28].    
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Fig.1 Micrograph of an isolate (culture) of C. humicola  

 

Fig.2 Growth curve of C.humicola alga depending on the number of cells (×6-10 cells/ml) 

Table2: Efficiency test of Chlorococcum humicola for the treatment of industrial wastewater 

for car washes 

Parameters Unit 
 

car 
washes 

waste 
water 
befor 

Chlorococcum 
humicola in dry 
powder form 

 
% 
Percentage 
removal as 
dry powder 
% 

Chlorococcum 
humicola 
naturally 

 

% of live 
removal 
naturally 

TDS mg/L 1599a 220b 86.24 90.76b 94.32 
TSS mg/L 4.45a 3.55b 20.22 3.25b 26.96 
pH - 7.5a 8.8b -17.33 8.80b -17.33 
EC Ms/m 1986a 100b 94.96 94.87b 95.22 

Alkalinity mg/L 2000a 1000b 50 60b 70 
Total 

hardship 
mg/L 650a 95.64b 85.28 59.64b 90.80 

Ca mg/L 350a 200b 42.85 87.33b 75.04 
Na mg/L 200a 88b 56 76.29b 61.85 

Salinity mg/L 866a 220b 74 99.60b 88.56 
P mg/L 9.6a 2.16b 79.06 0.16b 98.33 
N mg/L 7.6a 1.93b 74.60 1.90b 75 
S mg/L 1456a 779b 46.49 770b 47.11 

Fe mg/L 2.58a 1.4b 45.73 1.41b 45.34 

0

0.05

0.1

0.15

0.2

0.25

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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Pb mg/L 1.89a 0.7b 62.96 0.17b 91.00 
Cd mg/L 0.88a 0.25b 71.59 0.18b 79.54 
CL mg/L 250a 100b 60 36b 85.80 

 

Conclusions: Efficient Chlorococcum humicola on wastewater treatment     
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في معالجة المياه العادمة لمحطات غسيل  Chlorococcum humicola تقدير قدرة

 السيارات

 3عبد احمد ردينه، 2رنا ابراهيم خليل ،*1افراح طعمه خلف

 ، العراقجامعة سامراء التربية، الحياة، كليةقسم علوم  -1

 سامراء، العراقجامعة  الهندسة،كلية  -2

 تكريت، العراقجامعة  للبنات، قسم علوم الحياة، كلية التربية -3

 الباحث الاول اطروحة دكتوراهالبحث مستل من 

 :معلومات البحث  الخلاصة:
تضمنت الدراسة  تقييم مياه الصرف الصناعية لغسيل السيارات واختبار كفاءة 

في معالجة مياه الصرف الصناعية بعد تنمية   Chlorococcum humicolaطحلب

 Chlorococcumالطحلب في المختبر وحصاده ،اظهرت النتائج كفاءة طحلب 

humicola   معالجة مياه غسيل السيارات، كما سجلت فروق معنوية لتراكيز في

الصفات قبل وبعد وكذلك في طريقة المعالجة لنفس الطحلب، اذ انخفضت  تراكيز 

الصفات المدروسة لمياه الصرف وخاصة عند استخدامها بصورة طحلب طبيعية  اي 

لأغلب الصفات اذ بلغت  نسبة ازالة عالية ل زراعتها في مياه الصرف الصناعية،

المدروسة، كما انخفضت تراكيز العناصر ،بلغت نسبة الازالة عند المعالجة بشكل 

 75, 88.56, 98.33, 90.80, 95.22, 26.96 ,2 94.3)  طبيعي للطحلب

 ,TDS, TSS, EC, Total hardship, P)لكل من %  (91 97.54, 85.80,
salinity ,N,CL,Cd,Pb  )  تخدامه بشكل مسحوق جاف على التوالي ،اما عند اس

, 62.96، 74،74.60, 85.28، 20.22،94.96، 86.24) بلغت ازالته 

 ،TDS ، TSS، EC، Total hardship، salinity ،N)لكل من  (60، 71.59
Pb، Cd، CL) ، على التوالي 

 20/03/2023 تأريخ الاستلام:
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ءمن الذرة الصفرا أصناف في نمو وحاصل مدد الريتأثير   
 2 نادر فليح علي المبارك ،1 الله جمعة نجم عبد*، 1 ولاء محمود شاكر الجبوري

 العراق  ديالى، الصرفة، جامعةكلية التربية للعلوم  الحياة،قسم علوم  -1

 العراق ديالى، ، جامعةالزراعةكلية ، المحاصيل الحقليةقسم  -2

 البحث مستل من رسالة ماجستير الباحث الاول         

 This work is licensed under a Creative Commons Attribution 4.0 International License                             
                                 

 معلومات البحث:  :الخلاصة
في حقول قسم المحاصيل/كلية  2016أجريت تجربة حقلية في الموسم الصيفي 

الزراعة/جامعة ديالى لمعرفة تأثير مدد الري في نمو وحاصل ثلاثة أصناف من الذرة 

وقورنت الفروق بين  SAS وحللت النتائج بأستخدام برنامج(. .Zea mays Lالصفراء )

أستخدم نظام الالواح المنشقة  .0.05 احتمالية وعند مستوى LSDاختبارالمتوسطات وفق 

شغلت معاملات الري المتمثلة بالسقي كل يومين، كل  وبثلاثة مكررات، (RCBD) بتصميم

 وتركيبي 1-وفجر 3-بينما شغلت الاصناف بغداد كل ستة أيام الالواح الرئيسة. اربعة أيام،

 66666.6وبكثافة نباتية بلغت  20/7/2016الالواح الثانوية. زرعت البذور في  5018

. حللت النتائج إحصائيا وقورنت المتوسطات بأقل فرق معنوي وبمستوى احتمالية 1-نبات.هـ

النتائج ان معاملة السقي كل يومين أعطت أفضل النتائج تلتها معاملة السقي  ت. أظهر0.05

أيام. إذ احدثت معاملة السقي كل يومين زيادة في متوسطات المساحة  وكل ستةكل أربعة 

غم، 0.227وزن الحبة حبة، 1.56636-صالحبوب. عرنو د، وعد2سم13713.الورقية 

. فيما احدثت معاملة السقي كل اربعة ايام زيادة في 1-طن.هـ 9.529معنوياً وحاصل الحبوب 

ً بمعاملة 1-نبات ورقة.8012. الأوراقسم وعدد 20149.متوسطات ارتفاع النبات  . قياسا

ً في جميع الصفات المدروسة. أظهر الصنف  السقي كل ستة ايام التي احدثت انخفاضا

-ورقة.نبات16 .40تفوقاً على الصنفيين الاخرين في متوسطات عدد الأوراق  5018تركيبي

 8.517وحاصل الحبوب ،غم.2280،ووزن الحبة 2سم 65640. ، والمساحة الورقية1

سم، وعدد  130.26في متوسطات ارتفاع النبات أذ بلغ  1-،ولم يختلف مع فجر1-طن.هـ

حبة. ظهر تداخل معنوي بين معاملات السقي والأصناف في 565.67بلغ بالعرنوسالحبوب 

 التأثير على جميع الصفات قيد الدراسة.

 03/03/2023 تأريخ الاستلام:

 13/04/2023تأريخ القبـــول: 
 المفتاحية:الكلمات 
، اجهاد مائي، ذرة صفراء، مدد ري

Zea mays  ،فترات ري 

 معلومات المؤلف
 :الايميل

 الموبايل:

 

 المقدمة:

( من محاصيل الحبوب المهمة في العالم فهو مهم في تغذية الانسان والحيوان. .Zea mays Lيعد محصول الذرة الصفراء )

. ولكونه من المحاصيل الخلطية التلقيح فقد لقية ]1[ العالم والإنتاج فييحتل المحصول المرتبة الاولى من حيث المساحة المزروعة 

الى أنشاء هجن جديدة ذات انتاج كبير في جميع انحاء العالم اهتماماً كبيرًا من قبل مربي النبات من أجل تحسينه. الامر الذي دفع 

. ان إنتاجية الذرة الصفراء في العراق منخفضة في وحدة المساحة وذلك لأسباب منها ]2[والمعتمدة على التباعد الوراثي بين الاباء

ل فقد توسعت زراعته في العراق، وان . نتيجة لأهمية هذا المحصو]3[عدم توفر مياه ري كافية وعدم استخدام تقنيات ري حديثة 

 . ]4[هذا التوسع واجه مشاكل كثيرة ومنها قلة مياه السقي اللازمة لهذا المحصول 

ن الشحة في الموارد المائية تعود لأسباب عديدة منها زيادة المساحات المزروعة وازدياد النمو السكاني وانشاء السدود ا

 بنسبة 2009اع الكبير والمستمر في درجات الحرارة، ولقلة واردات مياه نهري دجلة عام الكثيرة من قبل تركيا فضلا عن الارتف

، أذن لابد من التفكير في وضع ادارة جيدة في ترشيد المياه وزيادة كفاءة استعمالها بهدف ]5[ %45والفرات بنسبة 39%

كبير في نمو وإنتاج النبات أكثر من الاجهادات الأخرى . اذ يؤدي الاجهاد المائي الى حدوث انخفاض ]6[ الاستغلال الامثل لها

وذلك بسبب تأثيره في العديد من العوامل الوراثية والبيئية. وان الري هو أحد اهم العوامل البيئية التي تؤثر في صفات الحاصل 

اص العناصر الغذائية ونمو ونوعيته وذلك لتأثيرها في نشوء وتشكل ونمو الأعضاء النباتية نتيجة دور الماء في زيادة امتص

ً لنقل المواد الى أجزاء النبات الأخرى  ويهدف البحث الى:، ]7[ واستطالة وانقسام الخلايا وتنظيم عملية البناء الضوئي ووسطا

 معرفة مدة الري التي تناسب النمو وحاصل محصول الذرة الصفراء.، والى أفضل صنف ملائم لبيئة العراقالتوصل 

http://creativecommons.org/licenses/by/4.0/


57 
 

 

 البحث المواد وطرائق

. جامعة ديالى /كلية الزراعةل حقل التجارب التابعفي  2016موسم الخريفي للالذرة الصفراء  على نباتحقلية  تجربة نفذت 

( سم 0-30) حللت تربة الحقل قبل الزراعة لتحديد بعض صفاتها الكيميائية والفيزيائية بأخذ ثلاث عينات عشوائية على عمق

استعملت بذور . 1جدول ال ،جامعة ديالى /علوم التربة والموارد المائية التابع لكلية الزراعةوخلطت وحللت في مختبرات قسم 

ستخدم أ  غريب. أبو  دائرة البحوث الزراعية فيمن وتم الحصول عليها ( 5018تركيبيو 1-وفجر 3-في الدراسة )بغدادالأصناف 

ستة  أيام، كل اربعة )كل يومين، كل فترات الري شغلت ،مكررات ةبثلاثقطاعات الكاملة المعشاة والالواح المنشقة بتصميم النظام 

بتاريخ  تمت الزراعة. صميمالالواح الثانوية في الت شغلت( 5018و تركيبي 1-وفجر 3-الاصناف )بغداد، وايام( الالواح الرئيسة

 الصفات التالية: دراسة تم  .20/7/2016

من قاعدة النبات  الوسطي لكل وحدة تجريبية ابتداءً نباتات مأخوذة من الخط  ةخمسارتفاع متوسط )سم( تم قياس  النبات ارتفاع .1

 حتى آخر عقدة على الساق عند النضج النهائي. 

  :العرنوس تحتللورقة والتالية  معادلةوفق ( حسبت 2المساحة الورقية )سم .2

 . ]8[(0.75×اقصى عرض  ×)طول الورقة 

 اليدوي.المحصودة بالعد  سللعراني ¹‾صالحبوب. عرنوعدد متوسط حساب  .3

 ( حبة باستعمال ميزان حساس وقسمتها على عددها.100حسب متوسط وزن الحبة )غم( من تقدير وزن )  .4

 وفق المعادلة التالية:( تم حسابه ¹‾ـحاصل الحبوب )طن.ه .5

 .]9[عدد النباتات بالهكتار( ×  1-نبات حاصل الحبوب ) غم.

 الفيزيائية والكيميائية للتربةبعض الخصائص  :1جدول 

 الوحدة القيمة الصفة

 مفصولات

 التربة

  48.0 الطين

 1-كغم  غم.

 

 778.4 الغرين
 173.6 الرمل

 مزيجة غرينية   Silty loam صنف النسجة

3CaCo 205.12 .1-كغم غم 

 1-كغم غم. 14.29 المادة العضوية

 العناصر الجاهزة

  40.1 النتروجين

 68.055 الفسفور 1-كغم ملغم.
 208.6 البوتاسيوم

 الايونات السالبة الذائبة

 الكاربونات

Nil 1-ملي مول .لتر 

EC(1:1) 10.19 1-ديسيسيمنز.م 

pH (1:1) 7.801  

 

 النتائج والمناقشة

 تأثير مدد الري والأصناف والتداخل بينهما في صفات النمو لمحصول الذرة الصفراء 

 :النبات ارتفاع

ً  2 الجدول تبين نتائج في  تأثير مدد الري والأصناف والتداخل بينهما في متوسط ارتفاع النبات. أثرت معاملات الري معنويا

 149.20هذه الصفة، إذ تفوقت معاملة الري كل اربعة ايام ومعاملة الري كل يومين بإعطاء اعلى متوسط لهذه الصفة اذ بلغ 

ض ارتفاع النبات سم. إنَّ سبب انخفا  100.74سم على التتابع، بينما أعطت معاملة الري كل ستة ايام اقل متوسط بلغ   140.91و

نخفاض النمو الناتج من نقص الماء الذي ادى الى تثبيط استطالة وانقسام وتمايز الخلايا الذي لانتيجة  ربما يعزى بزيادة مدد الري

ا وتثبيط عملية الانتفاخ الخلوي التي تقلل حجم الخلايا، او بسبب اختلال التوازن الهرموني وانخفاض يؤدي الى تناقص اعداد الخلاي

 ً  . ]10[ في بناء ونشاط محفزات النمو أو كلاهما معا

ً الى عدم وجود فروقات معنوية بين الاصناف في متوسط صفة ارتفاع النبات. أما فيما  "2الجدول "كما تشير نتائج        ايضا

يخص التداخل، أظهرت النتائج أيضاً وجود تداخل معنوي بين مدد الري والاصناف في متوسط ارتفاع النبات، وقد تفوقت معاملة 
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-سم. بينما اعطت معاملة الري كل ستة ايام للصنف بغداد  157.33بإعطاء اعلى متوسط بلغ 3-الري كل اربعة ايام للصنف بغداد

 سم.  61.43اقل متوسط بلغ  3

 مدد الري والاصناف والتداخل بينهما في متوسط أرتفاع النبات )سم( تأثير: 2جدول 

 )يوم( مدد الري 

                         الأصناف                      

 تأثير مدد الري
 1-فجر 3-بغداد

 تركيبي

5018 

          2 153.33 142.27 127.13 140.91 

          4 157.33 141.80 148.47 149.20 

          6 61.43 125.60 115.20 100.74 

 LSD5% 33.16=  للتداخل بين مدد الري والأصناف       

LSD5%    130.26 136.55 124.03 الأصناف تأثير  16.38=لمدد الري 

LSD5% غ. م  =     للأصناف 

 

 الاوراق:عدد 

تأثير مدد الري والاصناف والتداخل بينهما في متوسط عدد الاوراق، إذ لوحظ ان معاملة الري كل  3توضح نتائج الجدول       

على معاملتي الري كل ستة أيام وكل يومين اللذان لم يختلفا  1-نبات ورقة. 16.62اربعة أيام تفوقت بشكل معنوي وبمتوسط بلغ 

 رتفاع النبات جدولاتفوقها في لنتيجة يعزى معنويا عن بعضهما. ان السبب في تفوق هذه المعاملة في صفة عدد الاوراق هو ربما 

مما أدى الى زيادة العقد الحاملة للأوراق وبذلك ازداد عدد الاوراق الكلي، ويلاحظ من النتائج ان متوسط عدد الاوراق قد تأثر  ،2

سلباً بنقص الري، وقد يعزى الانخفاض الناتج عن نقصان الري الى تثبيط عمليات نمو النبات وتكوينه  ومنها الاوراق، فضلاً عن 

تحت ظروف نقص الماء تقلل من تأثيره بأسقاط الاوراق السفلى لتقليل النتح كوسيلة دفاعية منها لتحمل الجفاف ان النباتات النامية 

]11[ . 

  5018تركيبيأيضاً الى وجود فروق معنوية بين الاصناف في متوسط هذه الصفة. إذ تفوق الصنف  3تشير النتائج في جدول      

. 1-ورقة.نبات 14.80 أقل متوسط بلغ 3-. بينما اعطى الصنف بغداد1-ورقة.نبات 16.40بإعطاء اعلى متوسط لعدد الاوراق بلغ  

ان اختلاف الاصناف في متوسط عدد الاوراق قد يعزى الى تباين التركيب الوراثي للأصناف فيما بينها. أما التداخل، فأظهرت 

فترات الري والاصناف في متوسط عدد الاوراق. إذ أعطت معاملة الري كل اربعة أيام للصنف النتائج وجود تداخل معنوي بين 

أقل  3-بينما سجلت معاملة الري كل ستة ايام للصنف بغداد ،1-نبات ورقة. .170بلغ أعلى متوسط لهذه الصفة  5018 تركيبي

 النتيجة.حظ من النتائج أن تأثير كل من مدد الري والتركيب الوراثي قد تداخل في إعطاء هذه . نلا 1-نبات ورقة 13.93متوسط بلغ 

 

 (1-مدد الري والأصناف والتداخل بينهما في متوسط عدد الاوراق)ورقة.نبات تأثير :3جدول 

 تأثير مدد الري الأصناف                      مدد الري )يوم(  

 5018تركيبي 1-فجر 3-بغداد

2 14.20 15.46 15.80 15.15 

4 16.26 16.60 17.00 16.62 

6 13.93 16.00 16.40 15.44 

 LSD5% = 1.54 للتداخل بين مدد الري والأصناف       

 LSD5%=16.40 16.02 14.80 تأثير الأصناف   0.96 لمدد الري 

 LSD5% =  0.89للأصناف           

 

 المساحة الورقية:

  

تأثير مدد الري والاصناف والتداخل بينهما في متوسط المساحة الورقية، إذ تشير النتائج الى وجود  4الجدول  تبين نتائج      

تأثيرات معنوية لمعاملات الري في متوسط هذه الصفة، وان المساحة الورقية قد انخفضت بزيادة مدد الري وكان أعلى متوسط 

 19567.عاملة الري كل ستة أيام اقل متوسط مساحة ورقية إذ بلغ ، واعطت م2سم13713.لهذه الصفة عند مدة ري كل يومين بلغ 

وانخفاض محتوى الماء النسبي  ،3جدول ، مدد الري الى انخفاض عدد الاوراقختزال المساحة الورقية بزيادة ا. يعرى سبب 2سم

، وهذا يتفق مع ما ]12[ لها الذي يؤدي الى انخفاض الجهد المائي فيها مسبباً اختزال حجم الخلايا وقابليتها على الاستطالة والاتساع
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 ]14[من إن انخفاض محتوى الماء النسبي للأوراق والجهد المائي قد خفض قدرتها على الاستطالة والانتفاخ. وما بينه  ]13[ أكده

نبات الذرة الصفراء من ان انخفاض محتوى الماء النسبي يؤدي الى انخفاض معدل نمو المجموع الجذري والخضري وما  على

اص العناصر ومن ثم عملية البناء الضوئي ونواتجه مما يؤدي الى انخفاض المساحة للماء من دور في انقسام الخلايا وسرعة امتص

 الورقية. 

ً الى وجود اختلافات غير معنوية بين الاصناف في متوسط صفة المساحة  4 الجدولفي كما تشير النتائج        أما  الورقية.ايضا

التداخل، فتشير النتائج الى وجود تداخل معنوي بين مدد الري والاصناف في متوسط المساحة الورقية، إذ بلغت أعلى مساحة عند 

أقل  3-بينما أظهرت معاملة الري كل ستة ايام للصنف بغداد 2سم 727.03وكانت  5018 تركيبيمعاملة الري كل يومين للصنف 

  .2سم 512.58بلغ  متوسط لصفة المساحة الورقية

 

 (2تأثير مدد الري والاصناف والتداخل بينهما في متوسط المساحة الورقية )سم  :4جدول 

 تأثير مدد الري الأصناف                 مدد الري )يوم(

 تركيبي 1-فجر 3-بغداد

5018 

          2 711.40 700.95 727.03 713.13 

          4 662.55 616.75 608.63 629.31 

          6 512.58 602.70 586.30 567.19 

LSD5% 86.125=  للتداخل بين مدد الري والأصناف  

 LSD5%لمدد الري = 

55.00       

 640.65 640.13 628.84 تأثير الأصناف

LSD5% للأصناف  =        غ. م        

 

 الصفراءتأثير مدد الري والأصناف والتداخل بينهما في صفات الحاصل ومكوناته لمحصول الذرة 

  1-عدد الحبوب.عرنوص

تأثير مدد الري والاصناف والتداخل بينهما في متوسط عدد الحبوب، إذ أظهرت النتائج  5أوضحت النتائج الواردة في جدول       

بزيادة مدد الري وأعطت معاملة  سفة، إذ أختزل عدد الحبوب بالعرنووجود تأثيرات معنوية لمعاملات الري في متوسط هذه الص

ا اعطت معاملة الري كل ستة ايام أقل متوسط بلغ ، بينم1-حبة.عرنوص 636.56الري كل يومين أعلى متوسط لعدد الحبوب بلغ 

، وقد يعزا سبب الانخفاض في متوسط عدد الحبوب بزيادة مدد الري الى ان نقص الماء في المراحل  1-حبة.عرنوص 379.56

ً فالاولى من النمو وبالأخص في مرحلة التحول من النمو الخضري الى النمو الزهري وأثناء مدة ا  ي تحديد منشألتلقيح يؤثر سلبا

الحبوب وبالتالي يحدد عدد الحبوب المتكونة، فضلاً عن ان نقص الماء يقلل من معدلات البناء الضوئي ومن ثم انخفاض تجهيز 

ً في اختزال عدد الحبوب  لعرنوص بامواد الايض الى مواقع الحبوب، وهذا بدوره يسبب اجهاض الحبوب الملقحة وأسهم أيضا

 ايضاً.  بالعرنوص. كما ان صغر حجم النورة الزهرية نتيجة الانخفاض الشديد للماء ينعكس سلباً في عدد الحبوب ]16[و  ]15[

 

 الى ان الفرق بين الاصناف لم يصل الى حد المعنوية في متوسط هذه الصفة.  "5جدول "كما تشير النتائج في 

، إذ اعطت سناف في متوسط عدد الحبوب بالعرنوبين مدد الري والاصوجود تداخل معنوي  "5الجدول " أما التداخل، فتبين نتائج 

، بينما اعطت معاملة الري كل ستة ايام 1-عرنوص حبة. 648.33أعلى متوسط بلغ 5018 معاملة الري كل يومين للصنف تركيبي

 .1-عرنوص حبة. 181.67أقل متوسط بلغ  3-للصنف بغداد

 

 (1-صوالتداخل بينهما في متوسط عدد الحبوب )حبة.عرنوتأثير مدد الري والاصناف  :5جدول 

 تأثير مدد الري الأصناف               مدد الري )يوم(

 5018تركيبي  1-فجر 3-بغداد

         2   618.67 642.67 648.33 636.56 

         4 631.00 557.00 590.67 592.89 

         6  181.67 499.00 458.00 379.56 

 LSD5% =  215.84             للتداخل بين مدد الري والاصناف   

 LSD5%= لمدد الري  

219.23  

 565.67 566.22 477.11 تأثير الأصناف

LSD5% = غ. م               للأصناف 
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 وزن الحبة )غم(:

تأثير مدد الري والاصناف والتداخل بينهما في متوسط وزن الحبة. إذ تظهر النتائج وجود  6تشير النتائج الواردة في الجدول  

تأثيرات غير معنوية لمعاملات الري في متوسط وزن الحبة. ومع ذلك فأن وزن الحبة قد انخفض بزيادة مدد الري وسجلت معاملة 

غم، ان انخفاض  0.21ستة ايام التي اعطت اقل متوسط بلغ غم، قياساً بمعاملة الري كل  0.22 الري كل يومين أعلى متوسط بلغ

التي تقلل من كفاءة الورقة في   4وزن الحبة في هذه المعاملة بزيادة مدد الري للنبات قد يعود الى انخفاض المساحة الورقية جدول

ر الى ان مدة نمو الحبة تعد الذي اشا ]17[ البناء الضوئي واختزال المواد الايضية المنتقلة الى الحبوب المخصبة، وهذا يتفق مع 

ً في تحديد كمية حاصل حبوب النبات أو الحاصل في وحدة المساحة مقارنةً مع طول الموسم الكلي للنمو في حياة  عاملاً  مهما

 المحصول.

ى الرغم من عدم وجود فروقات معنوية بين الاصناف في متوسط وزن الحبة. أما التداخل، عل 6كما تظهر النتائج في الجدول 

عدم وجود فروقات معنوية في وزن الحبة بسبب اختلاف الاصناف ومدد الري الا إن التداخل بينهما أدى الى ظهور فرق معنوي 

 في متوسط وزن الحبة وهذا يوضح تأثير التداخل بين العوامل الوراثية والبيئية في أحداث هذه النتيجة.

 

 والتداخل بينهما في متوسط وزن الحبة )غم(تأثير مدد الري والاصناف  :6جدول 

 تأثير مدد الري الأصناف                  مدد الري)يوم(

 5018تركيبي  1-فجر 3-بغداد 

        2  0.24 0.22 0.21 0.22 

        4  0.22 0.21 0.23 0.22 

        6  0.17 0.22 0.23 0.21 

LSD5% = 0.06      للتداخل بين مدد الري والأصناف    

 LSD5%= لمدد الري  

 0.22 0.22 0.21 تأثير الأصناف           غ. م        

LSD5% = غ. م          للأصناف              

 

 (:1-حاصل الحبوب )طن.هـ

متوسط حاصل الحبوب. إذ تشير النتائج الى حصول تأثير مدد الري والاصناف والتداخل بينهما في  7الجدول  أظهرت نتائج

ً معنوياً في متوسط حاصل الحبوب  فروقات معنوية بين معاملات الري في متوسط حاصل الحبوب. إذ سبب نقص الماء انخفاضا

، بينما أعطت  1-طن.ه 9.52 وازداد هذا الانخفاض بزيادة مدد الري، وأعطت معاملة الري كل يومين أعلى متوسط لهذه الصفة بلغ

. ان انخفاض حاصل الحبوب بزيادة مدد الري قد يعود الى قلة تراكم المادة  1-طن.ه 5.64معاملة الري كل ستة ايام أقل متوسط بلغ

وجود ارتباط معنوي بين  ]20[ و ]19[ و ]18[المعترضة للضوء. وقد أكد  "4جدول"الجافة نتيجة انخفاض المساحة الورقية 

وجود ارتباط خطي بين حاصل الحبوب والحاصل الكلي للمادة الجافة  ]21[ المادة الجافة وحاصل الحبوب للمحصول. كما وجد

وان الاخير يعتمد على المساحة الورقية وارتفاع النبات، وفي المراحل الاولى من النمو يعتمد بصورة اساسية على المساحة 

والمساحة الورقية  "3جدول"هذا نجد ان زيادة مدد الري المتسبب في ضعف النمو الخضري كاختزال عدد الاوراق  الورقية. ومن

جعل البناء الضوئي غير كافٍ لامتلاء الحبوب بسبب الاختزال الكبير في  مما 5 قد انعكس سلباً في تكوين الحبوب جدول "4جدول"

 الذي اشار الى ان تعرض النبات لنقص الماء أدى الى انخفاض حاصل الحبوب.  ]12[مساحة الاوراق. وتتفق هذه النتيجة مع 

 أيضاً الى عدم ظهور فروقات معنوية بين الاصناف في متوسط حاصل الحبوب.  7 الجدولنتائج كما تشير       

،  1-طن.ه 10.31زيادة معنوية في متوسط حاصل الحبوب بلغ  3-أما التداخل، فقد سجلت معاملة الري كل يومين للصنف بغداد

 .  1-طن.ه 2.06 التي سجلت أقل متوسط لهذه الصفة بلغ 3-قياساً بمعاملة الري كل ستة أيام للصنف بغداد
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 (1-تأثير مدد الري والاصناف والتداخل بينهما في متوسط حاصل الحبوب )طن.هـ :7جدول 

 تأثير مدد الري الأصناف                 مدد الري )يوم(

 5018 تركيبي 1-فجر 3-بغداد

         2  10.31 9.38 8.88 9.52 

         4  9.45 8.11 9.33 8.96 

         6  2.06 7.55 7.33 5.64 

 LSD5% 3.60             = للتداخل بين مدد الري والأصناف    LSD5%  = لمدد الري 

 8.51 8.34 7.27 تأثير الأصناف 2.74

LSD5% غ . م       = للأصناف             

 

 :ستنتاجاتالا

حظ ان الفرق في حاصل الحبوب بين معاملة الري كل يومين والري كل أربعة أيام لم تصل الى حد المعنوية وبهذا يمكن اعتماد يلا

إنَّ الصنف تركيبي ولتر.  9200كميات كبيرة من مياه الري تقدر بحوالي  وتوفيريومين من كل  ايام بدلاً كل أربعة  مدد الري

 مما يدل على انه أقل الاصناف المدروسة تأثراً بالإجهاد المائي. ، تميز بإعطاء أعلى حاصل تحت تأثير مدد الري 5018
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A field experiment was conducted during summer season of 2016, in 
fields department of crops belongs to the college of Agriculture, Univ. of 
Diyala. to study the effect of irrigation periods on growth and yield of 
three corn (Zea mays L.) cultivars. Split Plots System of the Randomized 
Complete Block Design was used, three repeated. Irrigation periods each 
2,4,6 days was represented in main plots, whereas cultivars Baghdad-
3,fajer-1,and synthetic-5018 were represented in secondary plots. Seeds 
were sown at 20/7/2016 in density of 66666.6 plant ha-1.Data was 
statistically analyzed and means was compared using less significant 
difference at 0.05 level. Results showed that irrigation each 2days gave 
the highest mean value of leaf area, no of seeds per ear, weight of seed 
and yield with713.13cm2,636.6 seeds ear-1, 0.22gm seed-1 and 9.529ton 
ha-1 respectively. Irrigation each 4days showed increment in leaves no. 
per plant and plant height in comparison with other irrigation 
treatments. Synthetic-5018 cultivars were the best in leaves no. per plant 
16.40, mean leaf area 640.65cm2 weight of seed 0.228gm and seeds yield 
in ear 565.67seed. Significant interaction among irrigation treatments 
and cultivars in all of the studied parameters was noticed. 
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 معلومات البحث:  :الخلاصة
اجريت الدراسة الحالية لتقييم فعالية حجر الزولايت في معالجة مياه الصرف الصحي للشركة 

 العراق.-والمستلزمات الطبية في سامراء في محافظة صلاح الدينالعامة لصناعة الادوية 

اشتملت الدراسة على تحليل وقياس بعض الخواص الفيزيائية والكيميائية لمياه الصرف 

الطبقة  من الحجرالصحي المعالجة باستخدام فلتر من ثلاث طبقات مصنع من احجام مختلفة 

 13,7,(16والحجم الثاني الطبقة الوسطى  ملم(23,11,(25الاولى من الاعلى وهي الاكبر 
ملم( مقارنة مع مياه الصرف الغير معالجة. وقد  6,4,(8ملم( والحجم الثالث الاصغر ابعاده 

 820اظهرت نتائج الدراسة الحالية انخفاض التوصيلية والعكارة لمياه الصرف الصحي من 

كورة انخفاض من  في حين سجلت الع %51سم ونسبة ازالة / مايكرو سمنز 405الى 

100  NUT 23الى NUT  في حين سجلت قيم كل من  %77وبنسبة ازالةBOD5 ,T.S.S 

,T.D.S  3وCACO لتر على التوالي وبنسب ازالة /( ملغم212,56,32 73)  بلغت

 ) معنويا عن قيم السيطرة التي سجلتوالتي اختلفت  ( 60%,55%,56%,63.5%)
إمكانية معالجة مياه الصرف الخام باستعمال حجر أظهرت النتائج . (480,80,81,200

 الزيولايت كطريقة واعدة باستخدام مصدر معالجة طبيعي  .

 20/03/2023 تأريخ الاستلام:

 25/04/2021تأريخ القبـــول: 

 الكلمات المفتاحية:
الخواص ، الزولايت، مياه الصرف الصحي

 الفيزيائية والكيميائية

 معلومات المؤلف

 Zeiad.hamed.iq@gmail.com :الايميل

 07736687641الموبايل:

 
 المقدمة:

ساهم النشاط الصناعي المتنامي بشكل كبير في تلوث الماء من خلال التخلص من النفايات السائلة المتولدة من هذه الانشطة 

فان المواد الغذائية والكيميائية والصيدلانية ومستحضرات  الاستهلاك،من غير معالجة حقيقية ومع زيادة طلب المجتمع على 

ن امور اخرى قد كثفت انتاجها وبالتالي تم ايلاء المزيد من الاهتمام للنفايات السائلة المتولدة. التجميل والتعدين والصناعات من بي

( 3NH3NO2NOالثقيلة ومركبات اساسها النتروجين مثل ) الصحي كالمعادنمياه الصرف  شائعة فيوجود عدة عناصر 

 . ]1[لانسان على حد سواءعضوية مختلفة شكل خطر وتهديد حقيقي على البيئة وا والاصباغ، ومركبات

جميع هذه العناصر اذا تم التخلص منها كمياه صرف الى المياه الجداول او الانهار او القنوات او التربة من غير معالجة 

فهي تصل النباتات ثم الحيوانات واخيرا البشر عن  خاص،سوف يكون لها اثر خطير على الاحياء بشكل عام والانسان بشكل 

تم تطوير عدة اشكال لمعالجة مياه الصرف الصحي وذألك لإزالة العناصر الملوثة من مياه الصرف قبل  الغذائية.طريق السلسلة 

 Ionic الايوني م(، التعويChemical arrangement) وظهرت عدة تقنيات مثل الترسيب الكيميائي منها،التخلص 

Flotation التحلل الكهربائي ,Electrolysis)،)  المعالجة البيولوجيةBiological treatment)) [2]  كما استخدمت طريقة

تمتلك  الملوثة كونهاالصرف والمياه  في معالجة مباه الفعال المستخدمة)الامتزاز( التي اثبتت كثير من الابحاث انها من الطرق 

 . [3]العديد من المزايا عن التقنيات الاخرى 

والكاربون المنشط تم استخدام العديد من المواد كممتازات لإزالة الملوثات من الماء مثل المعادن الطينية والفحم الحيوي 

ظهرت فئة جديدة نسبيا من المواد  .[4] المساحة السطحية العالية وكهربائية سالبة الشحنة امميزات، منههذه المواد  وتمتلك

استخدمت لمعالجة مياه الصرف الصحي ومن بينها الزولايت وهو من المواد التي جذبت انتباه الباحثين كونها اثبتت القدرة في 

على  وتوجد في الطبيعة ولها مسام دقيقة وهيكل بلوري خاص وقدرة عالية السائلة،القضاء على الملوثات المتواجدة في النفايات 

http://creativecommons.org/licenses/by/4.0/
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ستعمال في مجال وسهل التحضير والا هدف تقييم فعالية حجر الزولايت كمنتج طبيعيجاءت هذه الدراسة بلذا [، 5] المعالجة

 معالجة مياه الصرف الصحي.
 المواد وطرائق العمل

 موقع الدراسة

من شهر ايلول ولغاية تشرين  سامراء للفترةالشركة العامة لصناعة الادوية والمستلزمات الطبية في  اجريت الدراسة في 

 الشركة.فعالية حجر الزولايت في معالجة مياه الصرف الاولية في  لتقييم  2022 الأول

 جمع العينات

 اه الصرف الصحيعينات مي

جمعت العينات بشكل  الطبية.تم عينات التجربة من محطة المعالجة الخاصة بالشركة العامة لصناعة الادوية والمستلزمات  

 4عند درجة مباشر من المحطة في علب بلاستيكية نظيفة ومعقمة وتم اجراء بعض الفحوصات بشكل مباشر فيما خزنت العينات 

 الثلاجة لأجراء التحاليل اللاحقة.في  مئوي

 عينات حجر الزولايت

وحضرت عمان شارع المدينة المنورة  –تم الحصول على حجر الزيولايت الطبيعي من شركة الزيولايت الاخضر الزراعية 

من الحجر عن طريق استخدام مطحنة كهربائية معملية خاصة ومن ثم تم وضع الاحجار في اكياس بلاستيكية محكمة الغلق  احجام

  لحين الاستخدام.

 لجةتصميم وتصنيع فلاتر المعا

غسل حجر الزيولايت بالماء المقطر لإزالة الأتربة والشوائب العالقة ثم تم وضعه في فرن كهربائي حتى الوصول الى  

ثلاثي . صنع فلتر احجام مختلفةالجفاف التام. استخدمت مطحنة كهربائية معملية خاصة للحصول على الاحجام المطلوبة وبثلاثة 

فيه الاحجار المحضرة مسبقا وحسب احجام تم اختيارها على النحو التالي من الاسفل  ووضعت، 1الطبقات كما موضح بالمخطط 

العادم بانسيابية ملم( . مرر الماء 11 ,25,13 ملم( والحجم الثالث )7,13,16ملم( والحجم الثاني ابعاده ) 4,6,8صعودا، الاول )

 (T/T*100)-100تم حساب نسبة الازالة لكل صفة حسب المعادلة الفلتر وببطء لضمان الفلترة وكما موضح بالشكل ادناه. و عبر

  مئة.بمعنى الجزء على الكل مضروب في 

 

 يوضح منظومة الفلتر الثلاثي المستخدم في المعالجة: 1المخطط 
 تحليل الماء

خواص الماء  لمعرفة الطبيةحللت عينات الماء عند الجمع من المحطة الخاصة بالشركة العامة لصناعة الادوية والمستلزمات 

الخام الغير معالج ومن ثم حللت عينات الماء المعالجة بعد خروجها وجمها من فلتر المعالجة لمقارنة القيم مع قيم الماء الغير معالج 

 .[7].] [6 والقيم القياسية للمياه العراقية ومنظمة الصحة العالمية
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 التحاليل الكيميائية والفيزيائية

 الكهربائيةالتوصيلة 

لقياس التوصيل الكهربائي للعينات بعد معايرة   (CON200) ( موديل(Lovibondتخدام نموذج محلل متعدد العوامل تم اس 

 مايكرو سمنس/ سم.  (Microsiemens / cmالجهاز ، وتم التعبير عن النتائج بـ )

 

 )المتطلب الحيوي للاوكسجين(    BODالمتطلب 

 )ملغرام([8].لتر حسب الطريقة القياسية المتبعة من قبل   /بالملغرام تم التعبير عن النتائج  

 pH  الهيدروجيني الاس

وحسب المحاليل القياسية يرة الجهاز في المختبر باستعمال بعد معا pH-meterتم قياس الأس الهيدروجيني باستعمال  جهاز 

 .[9]طريقة 

 Turbidityالعكورة 

، حيث يعبر الجهاز عن الحلول القياسية في وحدة النفثالين  HANNA- LP2000تم قياس عكارة الماء بمقياس العكرة 

(N.T.Uكوحدة بنية اللون ، بعد تصفير الجهاز ). 

 ( Total Dissolved Solidsمجموع المواد الصلبة الذائبة )

 .]   [ 10من قبلتم قياس المواد المذابة حسب الطريقة القياسية المعتمدة 

 ( Total Suspended Solids ) المواد العالقة الصلبة الكلية

  .]  [10تم قياس المواد العالقة حسب الطريقة القياسية  

 Total Hardness (T.H)العسرة الكلية   

مل من المحلول  0.5مل من ماء العينة واضيف لها  50، بأخذ EDTA.في تقدير العسرة الكلية باتخاذ طريقة ]  [11اتبعت طريقة 

ً ثم سحح Erichrom black T(، ثم اضيف لها بعض قطرات من دليل CL3NH  +OH3NHالمنظم ) ، حتى يصبح اللون بنفسجيا

 ادناه:( لحين تحوله الى اللون إلى الأزرق، وحسبت كمية العسرة الكلية حسب المعادلة N .050بتركيز ) EDTA2Naبمحلول 

 

𝑪𝒂𝑪𝒐𝟑   الوزن المكافئ × 𝟏𝟎𝟎𝟎 × عياريته × حجم 𝐄𝐃𝐓𝐀  المستخدم في التسحيح

 حجم  العينة
 

 

 Statistical  analysisالتحليل الاحصائي  

( وتم مقارنة ANOVA( باختبار تحليل التباين )Minitap( )17,verحللت النتائج احصائيا بتطبيق البرنامج الاحصائي )

 .P≤0.05  [12]المتوسطات الحسابية باختيار دنكن متعدد الحدود بمستوى احتمالية 

 

 النتائج والمناقشة

سجلت قيم حمل التلوث في جميع القيم قيد الدراسة انخفاضا ملحوظا بعد المعالجة بحجر الزيولايت مقارنة بما قبلها. وإشارات 

مياه المعالجة مع خفض حمل التلوث واقتراب خواص المياه من خواص القيم القياسية للمياه النتائج الى تحسن ملحوظ في نوعية ال

. النتائج عموما سجلت نتائج ايجابية لمنظومة التصفية الثلاثية المصنعة من حجر 1العراقية ومنظمة الصحة الدولية جدول رقم

 . الزيولايت

 

 (Electric Conductivity) التوصيلية الكهربائية 
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ان, قيمة التوصيلية الكهربائية لمياه الصرف الصحي في محطة  1يلاحظ من خلال نتائج الدراسة الحالية كما مبين في الشكل 

 ≥ P  سم قبل المعالجة حيث اظهرت النتائج وجود فرق معنوي عند مستوى معنوي / مايكرو سمنز (820)المعالجة اعطت قيمة 

( حيث وجد ان هناك علاقة طردية بين .(51%سم  بعد المعالجة وبنسبة ازالة  /( مايكرو سمنز (405واعطت قيمة  0.05

التوصيلية الكهربائية ودرجة الحرارة فبارتفاع درجة حرارة الماء درجة مئوية واحدة يؤدي الى زيادة التوصيلية الكهربائية للماء 

لساندة والصرف الصحي لباقي الاقسام الى حوض التعادل ثم .ويرجع سببه الى ان المياه الخارجة من البنايات الانتاجية والاقسام ا

محطة المعالجة تكون حاوية على مواد عضوية وغير عضوية متنوعة نتيجة العمل في هذه المواقع ان انخفاض قيم التوصيلية 

ذي اظهر فعالية عالية الكهربائية في جميع المعاملات لنوعي المياه عن مستواه هو بسبب تأثير المعالجة بأحجار الزيولايت ال

بخفض التوصيلية الكهربائية وذلك بسبب قدرة الزيولايت على مسك وترسيب المواد المذابة الخارجة مع الماء والذي سيؤدي الى 

 توافقت مع  [13] تقليل نسبة الاملاح التي تؤثر زيادتها على نسبة التوصيلية الكهربائية ,وجاءت نتائج الدراسة الحالية موافقة مع

[14] .  

 

 لمياه الصرف قبل وبعد المعالجة بحجز الزيولايت EC قيمة التوصيلية الكهربائية:  1الشكل 

 Biochmical Oxygen Demand ( BOD5)المتطلب الحيوي للاوكسجين 

ان الاوكسجين الذائب قد اختلفت كميته اختلافا معنويا حيث اظهرت نتائج التحليل الاحصائي  2نلاحظ من خلال الشكل 

P)وجود فروق معنوية عند مستوى معنوي )  ≤ لتر قبل /( ملغم 81حيث اعطت مياه الصرف  الصحي قيمة بلغت ) 0.05

عاملة بحجر الزيولايت حققت أفضل النتائج في ان الم %60.5لتر بعد المعالجة وبنسبة ازالة /( ملغم 32المعالجة واعطت قيمة )

ذيبات التي تستخدمها تقليل هذا الاحتياج ,قد يكون سبب هذه الزيادة في الاحتياج الحيوي للأكسجين هو بسبب زيادة نسبة الم

شبكة الصرف وكذلك زيادة مخلفات الزئبق الطبية عالية السمية ، والتي تستخدم في التجارب ويتم تصريفها في المختبرات ، 

وقد يرجع سبب انخفاض القراءات لكلا المعالجتين الى نوع المواد الكيميائية الموجودة فيها والتي قللت من نسبة الاحياء  الصحي.

المجهرية المستهلكة للاوكسجين. وتطابق نتائج المتطلب الحيوي للأوكسجين للعينات المعالجة للمعايير العالمية لهيئة حماية البيئة 

  .]16  [  [15](. حيث اتفقت الدراسة مع  2006ريكية )الام

 

820

405

0

100

200

300

400

500

600

700

800

900

مياه الصرف الصحي 

قبل المعالجة 

بعد المعالجة

EC



68 
 

 

 لمياه الصرف قبل وبعد المعالجة بحجر الزيولايت BOD5يمثل قيمة ال :  2الشكل 

   (PH) الهيدروجيني الاس

لخاصية الأس الهيدروجيني إلى وجود فروق  معنوية ذات دلالة إحصائية في  " 3الشكل بأشارت نتائج الدراسة الموضحة 

( فيما يتعلق بمياه الصرف الصحي قيد الدراسة ، حيث لوحظ أن نوع المعالجة  قد احدثت. تأثير في خفض الأس PHقيم ال)

 ( .7.4( قبل المعالجة واصبحت  بعد المعالجة )8الهيدروجيني حيث سجلت قيمة )

ب انخفاض قيمة الاس الهيدروجيني بعد المعالجة بلزيولايت الى وجود مركبات كيميائية للحجر لها القابلية على تحديد ويرجع سب

كذلك يتميز الزيولايت بالخاصية الحمضية )يحتوي داخل بنيته   )OH –وجذر الهيدروكسيل )  )H +العلاقة بين ايون الهيدروجين )

٪. و يتفق مع هذه الدراسة في كفاءة 10تصل إلى  PHلى أقصى كفاءة في خفض الحيث تم العثور ع على مواقع حمضية(

 .  PH [17]الزيولايت بخفض قيمة ال

 

 

 لمياه الصرف قبل وبعد المعالجة بحجر الزيولايت PHيمثل قيمة ال:   3الشكل 
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 (Turbidity) العكورة

العامة لصنناعة الادوينة والمسنتلزمات الطبينة النى محطنة المعالجنة اظهرت قيم الكدرة في المياه المطروحة من اقسام الشركة 

 نسبة عالية من العكورة ,ان طريقة المعالجة للمياه المذكورة كان لها فعالية معنوية في تقلينل قنيم الكندرة ويلاحنظ منن خنلال الجندول

فعالينة كبينرة فني تقلينل اللنون البنني  وP≤0.05 . حيث أظهرت النتائج  وجود فرق معنوي عند مستوى معنوي" 4والشكل رقم  "1

تشير إلى أن المعاملة بحجر الزيولايت ذات تأثير قوي فى تقليل اللون البني لمياه الصرف الصحى حيث كاننت القيمنة قبنل المعالجنة 

(100 NTU( وانخفضت إلى )23 NTU بعد المعالجة وبنسبة ازالة ) قسنام منن ا اظهرت قيم العكورة في المياه المطروحنة %77

الشننركة العامننة لصننناعة الادويننة والمسننتلزمات الطبيننة الننى محطننة المعالجننة نسننب عاليننة مننن العكننورة .,ان طننرق المعالجننة للمينناه 

المذكورة كان لها فعالية معنوية في تقليل قيم العكورة ,ان قابلية حجر الزيولايت في خفض قيم العكورة يرجع النى ان الحجنر مكنون 

الجيرية كذلك له خاصية النخل الجزيئي. وهني صنغيرة المسنام ويسنهل اختراقهنا كونهنا تحتنوي علنى بنينة من حبيبات من الصخور 

 . [19]وتوافقت مع [18] تشبه خلية النحل يمكنها استيعاب جزيئات عضوية بكل سهولة 

 

 لمياه الصرف قبل وبعد المعالجة بحجر الزيولايت Turbidityيمثل قيمة ال :  4الشكل                  

 Total Dissolved Solid (T.D.Sتقدير المواد الذائبة الكلية )

( بان الاملاح الكلية الذائبة في الموقع قيد الدراسة كانت مرتفعة في 6( والشكل )1وبينت النتائج كما موضح في الجدول ) 

بل المعالجة واظهرت الصفة الى وجود فروق معنوية عند مستوى معنوي لتر ق/( ملغم 480مياه الصرف واعطت قيمة )

(0.05≥P( وقد سجلت قيمة للأملاح الكلية الذائبة )ملغم 212 )/ ويعزى ارتفاع الاملاح  %55لتر بعد المعالجة وبنسبة ازالة ,

م الانتاجية خصوصا البنايات التي تعمل الكلية الذائبة في مياه الصرف الى طرح الفضلات الناتجة عن اعمال التحضير في الاقسا

بلباودرات مثل اقسام الكباسيل والحبوب التي تستخدم مواد اولية كيميائية تدخل في تحضير وانتاج الكبسول والحبوب مثل فوسفات 

ست بالقليلة من مخلفا كمية ليوالكالسيوم, كذلك فضلات المركز الصحي المتواجد في الشركة الذي يستقبل مئات الموظفين اسبوعيا 

 ]20 [( مع T.D.Sالمواد المختبرية والمعقمات, ومياه الصرف الصحي المطروح من الاقسام الانتاجية , وقد اتفقت نتائج قيم ال)

 .]  [21وكذلك مع
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 لمياه الصرف قبل وبعد المعالجة بحجر الزيولايت .TDSيمثل قيمة ال:  5الشكل 

 (Total Suspended Solids)  (T.S.S)تقدير المواد العالقة الصلبة الكلية 

( عن وجود اختلافات معنوية في تركيز هذه المواد 6والشكل )  1نلاحظ من خلال نتائج هذه الصفة الموضحة في الجدول 

( في تركيز هذه المواد للمياه التي تم فحصها P≤(0.05في الموقع قيد الدراسة حيث اظهرت اختلافا معنويا بمستوى معنوي 

لتر وبينت المعالجة بحجر الزيولايت كفاءة عالية في تقليل /( ملغم 80ومعالجتها .فقد اعطت لمياه الصرف قبل المعالجة قيمة  )

, وتعود اسباب زيادة هذه %47.5لتر وبنسبة ازالة /( ملغم (42( وهي  T.S.S)ـ نسبة هذه المواد في الماء فقد اعطت اقل تركيز لل

( والتي   Xanthan gum ,guar gumمواد الكيميائية المختلفة في التحضر مثل المواد الاولية المعلقة )المواد الى استخدام ال

تستخدم  في تحضير المعلقات السائلة والحبوب ,اضافة الى طرح الفضلات الصناعية والصرف الصحي من الاقسام الانتاجية 

لجة بحجر الزيولايت كفاءة عالية في تقليل كمية هذه المواد الموجودة والساندة مثل قسم البحوث والسيطرة النوعية,. اظهرت المعا

في الماء الخارج من الاقسام فقد اعطت طريقة المعالجة تفوقا عاليا ويرج سبب كفاءة الزيولايت الى تمتعه بخاصية التبادل الايوني 

 .  [23] [22]معالتي كان لها دور كبير في تقليل نسب المواد العالقة  واتفقت هذه الدراسة 
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 لمياه الصرف .TSSيمثل قيمة ال: 6الشكل 

  Total Hardnessالعسرة الكلية 

ان العسرة الكلية قد اختلفت كميتها اختلافا معنويا حيث اظهرت فروق معنوية عند   " 7والشكل " 1نلاحظ من خلال الجدول 

 لتر /ملغم  73لتر قبل المعالجة بينما اعطت قيمة /ملغم  200( حيث كانت اعلى قيمة لمياه الصرف  P≤0.05مستوى معنوي  )

. ان سبب ارتفاع العسرة في مياه الصرف الصحي يعود الى المواد الكيميائية المطروحة من  63.5بعد المعالجة وبنسبة ازالة %

التي تلقى بشكل مباشر في مياه  الاقسام الانتاجية والتي تستخدم في التحضير ,كذلك  يعود سبب ارتفاعها في النهر الى المخلفات

ويرجع سبب انخفاض قيمة العسرة الى ان الزيولايت له القابلية على مسك ايونات الكالسيوم والمغنسيوم وبقية الايونات  النهر ,

( علاوة 417.وتعد هذه المياه صالحة للاستخدام البشري وفقا للمواصفات القياسية العراقية رقم )[24]واتفقت نتائج الدراسة مع 

 .]  [25على مواصفات منضمة الصحة العالمية 

 

 

   لمياه الصرف 3CACO Total Hardness.يمثل قيمة ال:   7الشكل                                    
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 الاستنتاجات

أظهرت النتائج أن حجر الزيولايت قد حقق نتائج واضحة في إزالة الملوثات من مياه الصرف الصحي للشركة العامة  

ت مقاربة للقيم القياسية العراقية والعالمية مع امكانية استعمالها بالتآزر مع طرق الادوية والمستلزمات الطبية وجاءلصناعة 

 لإزالة حمل التلوث  المعالجة الاخرى كطريقة واعدة وناشئة 
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The current study was conducted to evaluate the effectiveness of Zeolite 

stone in wastewater treatment of the General Company for the 

manufacture of medicines and medical supplies in Samarra in Salah al-

Din Governorate-Iraq.  The study included analysis and measurement of 

some physical and chemical properties of treated wastewater using a 

three-layer filter made of different sizes of stone: the first layer from the 

top, which is the largest (25, 23, 11 mm), the second size, the middle 

layer (16, 13,7 mm) and the third size. The smallest is 8,6,4 mm) 

compared to untreated wastewater.  The results of the current study 

showed a decrease in the conductivity and turbidity of wastewater from 

820 to 405 microsiemens / cm, while the turbidity decreased from 100 

NUT to 23 NUT, while the values of BOD5, T.S.S, T.D.S and CACO3 were 

recorded (73 212,56,32).  mg/L, respectively, which differed significantly 

from the control values that were recorded (480, 80, 81, 200). The 

results showed the possibility of treating raw waste water by using 

zeolite stone as a promising method using a natural treatment source. 
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Article Information  Abstract 
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This study is conducted in the College of Sciences / Department of 

Biology- University of Tikrit, in cooperation with the Thalassemia Center 

in Erbil Governorate, for the period from December 2021 - June 2022 to 

investigate the effect of iron overload on the histological composition of 

red blood cells and some physiological markers in beta thalassemia 

patients. A number of 120 individuals participated in this study, 

including 20 healthy individuals representing the control group of both 

sexes (11 males and 9 females) and 100 individuals with beta 

thalassemia major who were undergoing treatment of both sexes (56 

males and 44 females). Their average ages range between (3-36) years, 

and all disease cases have been diagnosed by specialized physicians. The 

results indicate through the colored blood slides that red blood cells 

appear generally hypochromic microcytic, as well as a discrepancy in the 

size and shape of red blood cells. Some of these red blood cells are large 

in size (macrocytosis), some in the form of a teardrop (ovalocyte), and 

others are target or stomatal or ghostly. It is also shown that there are 

significant differences in the shapes, sizes, and pigmentation of RBCs in 

the blood smears of pathological cases (thalassemia) compared to the 

control group, but not significant when comparing males with females, 

except for the target cell, which has shown differences in this respect. As 

for the results of the analyzes of the chemical parameters C-reactive 

protein, CRP, interleukin-6 and ferritin, the results show a significant 

increase in the values of IL-6, CRP and ferritin in beta-thalassemia major 

patients compared with the control group. 
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Introduction:  

Thalassemia is described as a genetic disorder that exists in two main types: alpha 

thalassemia and beta thalassemia. The factors causing thalassemia are decreased production 

of the alpha / beta globin chain [1]. These types depend on the number of absent genes, which 

are four for alpha globin or two genes for beta globin. Moreover, the cause of erythropoiesis 

and haemolytic anaemia is the accumulation of too many free alpha or beta globin chains, and 

their deposition on the membrane of red blood cells [2].  
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Thalassemia is a different group of genetically restricted hemoglobinopathies 

characterized by either absolute or reduced normal haemoglobin production, which leads to 

microcytic anaemia of various degrees. Symptoms of the disease can be based on the type, and 

can vary from none to severe, as there is often moderate to severe anaemia. Anaemia causes 

fatigue, pale skin, bone problems, as well as extended spleen, deep urine, and tardy growth 

among children [2]. Beta thalassemia consists of two main subtypes depending on the severity 

of the disease, as it causes mutations in the beta-globin gene that negatively affects the 

manufacture of the beta-globin subunit. Heterozygotes with only one gene mutation cause 

beta-thalassemia minor, resulting in decreased production of beta-globin subunits. Although 

some patients may develop mild microcytic anaemia, most are asymptomatic, and usually 

there is no evidence of hemolysis. The homozygotes with two genetic mutations cause beta-

thalassemia major, which leads to the absence of production of beta-globin subunits. 

Deficiency of beta-globin results in accumulation of alpha-globin and alpha-tetrameric 

subunits that damage erythrocytes, thus, ineffective erythropoiesis and extravascular 

hemolysis cause severe microcytic hypochromic anemia and patients affected with it require 

chronic blood transfusions [3].  

Beta-thalassemia occurs with decreased or absent production of beta-globin subunits [3]. 

Diagnosis is standardized by blood tests that include a complete blood count (CBC), special 

hemoglobin tests and genetic tests, and the diagnosis may be made during prenatal testing. 

Treatment of thalassemia depends on the type and severity of the disease. As for treatment of 

severe cases, it often includes regular blood transfusions, iron chelation and folic acid. Iron is 

chelated with deferoxamine or deferasirox. In some cases, bone marrow transplantation may 

be an option. Complications due to chronic haemolytic anaemia can lead to an increase in iron 

intake and thus an increase in its quantity and deposition in the organs. This leads to major 

complications such as cardiac and endocrine disorders including diabetes, hypothyroidism, 

hypogonadism and infertility. Therefore, ineffective erythropoiesis (IE), iron overload (IOL), 

and chronic haemolytic anaemia are the main complications of thalassemia, which is spread 

all over the world, especially in the Mediterranean region, Far East countries and Southeast 

Asia [2]. 

Materials and methods  

Materials 

The blood samples are from patients with beta-thalassemia major who are registered at 

the Thalassemia Center in Erbil and are under continuing treatment. The number is (100) 

samples from both sexes (56 males and 44 females), with ages ranging from 3 years to 36 

years. All the pathological conditions are diagnosed by specialized doctors. Sample collection 

began in December-June 2022, and patient information and data were recorded. In addition, 

there are samples of normal cases (control group), which include (20) blood samples of 

healthy people distributed according to sex and age group, with (11) males and (9) females. 

The ages of this group range between (9-32) years. Approved laboratory equipment and 

measuring kits are used to obtain the results. 

Blood Samples Collection and Preservation  

Blood samples are collected without the use of a tourniquet. An amount of 5 ml of venous 

blood samples are collected from the patient before receiving a blood transfusion. The 

samples are placed in clean, dry plastic tubes with tight covers. The samples are distributed 
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later according to the type of test, as the venous blood used in the complete blood tests is 

placed in tightly closed plastic tubes containing the anticoagulant EDTA tube. As for the rest of 

the tests, the blood is placed after separating the serum from it in plastic tubes with tight-

fitting plain-tubes free of anticoagulants. 

Preparation of Serum  

The venous blood drawn from the patient is collected in clean, dry plastic tubes with tight 

covers. These tubes are left for 5 minutes at room temperature and placed in a centrifuge for 

10 minutes at a speed of 3000 rpm/min to obtain blood serum. Blood serum is withdrawn by 

single-use pipettes, placed in clean and sterile Eppendorf tubes free of any substance, and 

kept in a frozen state at a temperature of (-20) degrees Celsius until hormonal and enzymatic 

tests of the samples are conducted. 

Estimation of Biochemical Markers 

 CRP is measured by the Cobas integra 400 plus device, which operates according to four 

standard principles [4]. Absorbance photometry such as enzymes and substrates, turbidimetry 

such as drugs and proteins, fluorescence polarimetry such as therapeutic drugs and thyroid 

tests, and ion-selective electrode potentiometry such as lithium, sodium, potassium, and 

chlorine. Test tubes containing blood samples are placed in a centrifuge for 10 minutes at a 

speed of 3000 rpm/min to obtain serum, after which 500 microliters of serum are withdrawn 

by means of a pipette and placed in the sample cup in the Cobas integra 400 plus device. The 

data of the samples are entered with the analysis to be conducted (CRP) and the results are 

obtained after approximately 30 minutes. 

Estimation of Interleukin-6 and Ferritin 

The above analyzes are carried out using the Cobas e 411 device that works with ECL 

Electrochemiluminescence technology consisting of extreme accuracy and high sensitivity [4, 

5]. The test tubes containing blood samples are placed in a centrifuge for 10 minutes at a 

speed of 3000 rpm. cycle/minute to obtain the serum. An amount of 500 microliters of serum 

is withdrawn by means of a pipette and placed in the designated sample cup in the device. 

After that, the data for the samples are entered with the required analyzes (IL-6 and ferritin) 

and the results are obtained after approximately 18 minutes. 

Preparation and Analysis of Blood Smears 

This is carried out by following these steps: 

1. A drop of blood (about 5 microliters) is placed 1 cm away from one end of the glass slide. 

2. The drop of blood is spread on the slide using another slide, which is placed at an angle of 

(30-40) degrees and in contact with the drop of blood, and then is withdrawn smoothly in 

one motion. 

3. The slide is dried by waving it in the air. 

4. The slide is then dipped in absolute ethyl alcohol for fixation, and left to air dry. 

5. The swab is stained by immersing the slide for two minutes in Leishman's stain, then the 

stain is diluted with water by half, and the slide is left in it for (5-7) minutes, after which 

the slide is washed with water and left to dry. 
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6. The blood smear is examined using a compound light microscope with different 

magnification powers, then photographed with a digital camera Amscope mu300 

connected to the microscope and a laptop computer. The magnification power of the 

objective lens and the magnification coefficient of the camera lens are calculated. 

Statistical Analysis 

The results are analyzed using the following statistical methods: 

1. The results of the differences between males and females are calculated using the T-Test 

for blood cells. 

2. The Mann-Witney test is used to compare the two groups of patients and the control of 

both males and females, with the statistical analysis carried out using the SPSS V26 

program. 

Results and Discussion 

A total of 100 patients with beta thalassemia major were studied, including 56 males and 

44 females, whose ages ranged between (3-36) years, registered at the Thalassemia Center in 

Erbil and were still receiving treatment. All disease cases were diagnosed by specialized 

doctors. In addition, there were 20 healthy individuals regarded as a control group, consisting 

of 11 males and 9 females. 

Diagnosis of Beta Thalassemia Major Cases 

A smear of peripheral blood is taken on a clean glass slide for a selected sample of (14) 

patients, and two healthy samples representing the control group. The results are shown in 

Table 1.  

Comparing males and females in each blood smear 

The results shown in Table1 indicate that there are significant differences between both 

males and females in the target cell of RBCs. This is in terms of the probability value (P-value), 

which amounts to (0.018) and which is less than (0.05). Here, the mean value of males is 

higher than the mean value for females. As for the rest of the tests, it is found that there are no 

significant differences between males and females in each of them, as indicated by the 

probability value that appears to be greater than (0.05). 

Table 1: Cell shapes from a blood smear according to sex 

P- 
Value 

T- 
Value 

Standard 
Error 

Standard 
Deviation 

Medium No. of 
Samples 

Sex Cells 

0.817 -0.25 
27.69 8.28 2.6 10 Male Microcyte 

 
29.10 10.4 5.2 4 Female 

0.490 -0.78 1.7 5.30 16.17 10 male Hipochromic 

7.5 15.0 22.2 4 female 

0.899 0.14 0.33 1.06 2.42 10 male Nucleated 
cell 

 0.62 1.23 2.33 4 female 

0.239 1.25 2.1 6.66 6.64 10 male Normoblast 

 
1.2 2.39 3.63 4 female 

0.018**  2.78 1.1 3.41 5.11 10 male Target cell  
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0.43 0.866 1.875 4 Female  

0.590 0.56 1.3 3.99 5.46 10 male Ghost cell 

1.1 2.21 4.53 4 female 

0.953 0.06 1.9 5.92 12.17 10 male Macrocyte 

 
5.1 10.2 11.8 4 female 

0.643 -0.51 0.32 1.02 2.18 10 male Roulex 

 
1.0 2.02 2.73 4 female 

0.745 0.33 0.40 1.27 2.46 10 male Poikilocyte 

 
0.523 0.26 2.30 4 female 

0.845 -0.20 0.46 1.46 2.82 10 male RBC with Hb 
fraction 

 0.45 0.896 2.950 4 female 

0.263 1.18 0.83 2.62 3.67 10 male Ovalocyte 

 
0.42 0.830 2.575 4 female 

0.415 -0.91 0.43 1.35 1.79 10 male Orocyte 

 
1.0 2.05 2.80 4 female 

0.628 -0.54 0.57 1.81 2.02 10 Male Micro 
normoblast 

 2.3 4.52 3.28 4 female 

0.508 0.69 1.1 3.36 3.38 10 male Spiny cell 

 
1.0 1.99 2.38 4 female 

0.508 0.69 1.0 3.20 5.14 10 male RBC with 
incomplete 

Hb ring 

 

0.733 -0.37 1.9 3.79 5.93 4 female 

Two – Sample T-Test  

T – test of difference = 0 Vs. T – test of difference ≠ 0 

** The presence of a significant difference 

Red blood cells are surrounded by a plasma membrane consisting of fats, proteins and 

carbohydrates. Preserving the shape of the red blood cell is one of the most important 

functions of this membrane. However, some changes occur in its chemical composition during 

the passage of red blood cells in the blood, which leads to an imbalance in the membrane, and 

this affects the shape of the cell and its functions and makes it vulnerable to decomposition 

and breakage during its passage through the blood in the event of infection with some 

diseases [6]. The results of pathological cases (thalassemia) have shown a significant 

difference in the appearance of red blood cells as in Fig. 3 compared to the control group in 

Fig. 1 , Fig. 2 , as most of the abnormal forms of red blood cells are clearly present in patients' 

blood smears. The appearance of variation in the shapes, sizes, and colors of RBCs, noting the 

presence of normal ones in normocyte size and normochromic color, represents the remnants 

of transfused blood for patients (donor blood). It is also observed that RBCs contain dispersed 

haemoglobin (Hb fraction), which appears in the form of dark dots called basophilic stippling, 

illustrated by Fig. 13. Another difference is observed in the shape of the RBCs, represented by 

the accumulation of haemoglobin in the center and periphery of the corpuscle with a pale area 
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separating them. This condition is known as the target cell, as the stain is concentrated in the 

center and the edge, so it resembles the target at which the arrow is thrown, as shown in Fig.3 

and Fig.6. These results are consistent with what is mentioned by [7] in the appearence in 

patients who underwent splenectomy. The results also show crescent cells, ovalocytes, and 

oral cells that contain a two-sided concave shape in its center, thus resembling a mouth. There 

are also microcyte cells, which is a condition in which the size of red blood cells is less than 

their normal size, and this condition occurs due to a deficiency in the materials needed by the 

process of forming red blood cells, erythropoiesis, such as vitamins, minerals, amino acids, 

and hormones. In addition, there are cells of varying shape and size, poikilocyte, which is 

known as polycythemia of varying shape and size, occurring due to a defect in the process of 

formation of red blood cells, and ghost cells in which haemoglobin concentration appears less 

than its normal concentration, so the red blood cell appears pale in color. Moreover, there are 

red blood cells with incomplete Hb ring as shown in the figures below. Likewise, the results of 

blood smears have resulted in red blood cells characterized by their large size, lack of 

macrocyte color, and hypochromic cells. This occurs due to a defect in the process of forming 

red blood cells and a lack of materials needed by the erythropoiesis process, such as vitamin 

B12, folic acid, and others. Other spiny cells have also appeared as in Fig. 6, Fig.7 and (9), as 

well as immature red blood cells called nucleated RBC. This cell does not appear in the 

peripheral blood of healthy people, but its presence is normal only in the bone marrow.  The 

rouleaux formation phenomenon is also observed, which is a state of adhesion of red blood 

cells, forming what looks like a compact row superimposed on top of each other as in Fig. 12, 

Fig. 13. The abnormal shape of the red blood cells indicates the possibility of a thalassemia 

effect that causes these blood cells to be rapidly destroyed, which requires patients to 

undergo regular blood transfusions to maintain them [8]. There are also other diseases that 

cause morphological and voluminous changes in the red blood cells, for example, 

Macrocyteanemia, sickle cell anemia, as well as the disease known as Hereditary 

Spherocyteosis, which is a genetic disease in which the red blood cell is spherical and thus 

dissolves easily during circulation in the blood [9]. These cases have been studied by many 

researchers, and they found that there are changes in the components of the plasma 

membrane that lead to changes in the composition of the membrane and thus a change in the 

external shape of the red blood cell [10]. The results of the study also show the existence of 

the phenomenon of arrays or what is called rouleaux, which is a state of adhesion and 

superposition of red blood cells on top of each other, as their surface in normal conditions 

possesses a negative electric charge attributed to glycoproteins. This causes the phenomenon 

of interaction and adhesion of red blood cells to each other and to other vital surfaces as a 

result of their surface viscosity and high density, but quickly return to separate from each 

other thanks to the flexibility of these globules during their stampede through the blood cycle. 

Infections, connective tissue disorders, cancer, and diabetes mellitus are among the causes of 

plaque formation [6]. As for the appearance of red blood cells of variable size in the results of 

this study, it is attributed either to a deficiency in the materials needed for the formation of 

red blood cells, erythropoiesis, such as vitamins, minerals, amino acids and hormones, or to a 

decrease in the activity of the Na-K-ATPase enzyme pump in its membranes. This leads to an 

increase in the size of the blood cells and their osmotic fragility, as well as a decrease in their 

filterability in reducing the entry of potassium ions K from outside the cell into the inside and 

vice versa for sodium ions Na. This causes an increase in the concentration of K outside the 

cell and a decrease in the concentration of Na, which leads to disturbance in the capillary 
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blood circulation, which can cause the decomposition of some red blood cells and the 

occurrence of anemia that arises when the number of healthy RBCs in the body is insufficient 

or less than the normal number [11]. The plasma membrane contains many proteins of 

different molecular weights.  These proteins are located intertwined within the two layers of 

lipids and partially surrounding them in the plasma membrane, which plays an essential and 

important role in the structural construction of the membrane and the preservation of its 

chemical and physical properties. Thus, any deficiency in these proteins leads to a defect in 

membrane functions [9]. One study found that the lack of Band 4.2 protein in Japanese people 

caused an imbalance in the amount of proteins, which led to hemolytic anemia [12]. Also, 

proteins that interfere with fats can be affected by the presence of fats in large quantities in 

the membrane, as the increase in the percentage of fats puts pressure on these proteins and 

thus affects the overlap between them, and this imbalance in turn affects the composition and 

properties of the membrane [13]. 

 
Fig. 1 A micrograph of a peripheral blood   smear 
from a control group, showing(A)normocytic red 
blood cells with normochromic stain, as well as (B) a 
normal appearance of a monocyte and (C)platelets. 
(Lishman colored, x100) 

 
Fig. 2 A micrograph of a peripheral blood smear 
from a control group, showing (A) normal red blood 
cells in shape, size, and stain, as well as (B) a normal 
appearance of a lymphocyte and (C) platelets. 
(Lishman colored, x100). 

 
Figure 3: A micrograph of a peripheral blood smear of a 

patient with treated beta thalassemia major, showing (A) 

red blood cells: ovalocyte, (B)orocyte, (C) target cell, (D) 

ghost cell, (E) crescent cell, and (F) small microcyte. 

(Lishman colored, x100). 

 
Figure (4): A microscopic image of a peripheral blood 

smear of a patient with treated beta thalassemia major, 

showing (A)red blood cells: small, (B) ghosty, and (C) 

crescent. (Lishman colored, x100). 
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Figure (5): A micrograph of a peripheral blood smear of 

a patient with treated beta thalassemia major, showing 

(A) red blood cells: macrocyte, (B) small, (C) ghostly, 

and (D) hypochromic. (Lishman colored, x100). 

 
Figure (6): A microscopic image of a peripheral blood 

smear of a patient with treated beta thalassemia major, 

showing (A) red blood cells: spiny cell, (B) target, (C) 

ghostly, (D) hypochromic, (E)oral, and (F) incomplete 

hemoglobin loop. (Lishman colored, x100 

 
Fig. 7 A micrograph of a peripheral blood smear of a 
patient with treated beta thalassemia major, showing 
(A) red blood cells: anisochromic, (B) oral, (C) ghostly 
(C), and (D) spiny. (Lishman colored, x100). 

 
Fig. 8 A micrograph of a peripheral blood smear 
from a patient with beta thalassemia major, showing 
acute poikilocyte necrosis of erythrocytes (disparity 
in shape and size) and pigment abnormalities 
throughout the smear. (Lishman colored, x100). 

 
Fig. 9 A micrograph of a peripheral blood smear of a 
patient with treated beta thalassemia major, showing 
(A) red blood cells: teardrop cell, (B) spiny cell, (C) 
oval (D) target , (E) ghostly. (Lishman colored, x100). 

 
Fig. 10 A microscopic image of a peripheral blood 
smear of a patient with treated beta thalassemia 
major, in which red blood cells of different sizes with 
hypochromic anisocytosis appear throughout the 
blood smear. (Lishman colored, x100). 

 
Fig. 11 A microscopic image of a peripheral blood 
smear of a patient with beta thalassemia major, in 
which red blood cells of varying size, shape, and 
pigmentation appear sharply throughout the blood 
smear. (Lishman colored, x100). 

 
Fig. 12 A microscopic image of a peripheral blood smear 
of a patient with treated beta thalassemia major, showing 
the occurrence of rouleaux phenomenon (adherence of red 
blood cells in a row-like manner) in the entire blood smear. 
(Lishman colored, x100). 
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Fig. 13 Micrograph of a peripheral blood smear from a 
patient with treated beta thalassemia major, showing 
(A) red blood cells: dispersed (fractionated) hemoglobin 
Hb fraction, (B) target, (C) ghostly, (D) stomatal, (E) 
incomplete hemoglobin ring, as well as (F) the 
occurrence of the phenomenon of rouleaux. (Lishman 
colored, x100). 

Immunological variables for the two groups of patients and control according to gender 

IL-6 Concentration 

The IL-6 concentration levels (10.72 ± 12.7) and (9.27 ± 5.38) are significantly increased, 

P ≤ 0.05, as shown in Table 2 and Fig. 14 in male and female patients with beta thalassemia 

major, respectively, compared to the control group of males and females (5.80 ± 8.6), (2.02 ± 

0.44), respectively. 

Table 2: Concentration of immunological variables for the two groups (patients and control) 

according to sex 

P- Value Control Group Patients Group Sex Standards 

0.001 5.80 ±8.6 10.72 ±12.7  Male IL-6 

0.000 2.02±0.44 9.27±5.38 Female 

0.000 37.51 ±19.1 1660.88±543.4  Male Ferretin 

0.000 11.90±0.65 1742.46±505.22 Female 

0.020 1.52 ±0.56 5.24±13.27  Male CRP 

0.030 2.18±1.51 4.07±5.17 Female 

 
Fig. 14: IL-6 concentrations for the two groups (patients and control) according to sex 
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Ferritin Concentration 

The results show that there is a significant increase (P≤0.05) in ferritin concentration 

(1660.88 ± 543.4) and (1742.46 ± 505.22) in patients with beta thalassemia major who are 

undergoing treatment, males and females, respectively, when compared with the control 

group of males and females (37.51 ± 19.1) and (11.90 ± 0.65), respectively, as shown in Table 

2 and Fig. 15. 

 
Fig 15: Ferritin concentration for the two groups (patients and control) according to sex 

CRP Concentration 

The results of this study in Table 2 and Fig. 16 show that there is a significant increase 

(P≤0.05) in the level of CRP concentration (5.24 ± 13.27), (4.07 ± 5.17) in patients with beta 

thalassemia major who underwent treatment of both males and females, respectively, when 

compared with males and females of the control group (1.52 ± 0.56), (2.18 ± 1.51), 

respectively. 

 
Fig. 16: CRP concentration for the two groups (patients and control) according to sex 

The results of the current study agree with the results of the study conducted by [14], as 

the data documented that there is a significant increase in IL-6 levels in β-thalassemia major 

patients compared to the control group. This result may be due to inflammation that occurs 

with repeated blood transfusions. The increase in IL-6 may be attributed to sustained 

transfusion-associated antigen stimulation and iron overload, with consequent macrophage 

activation. An increase in IL-6 indicates an impairment of neutrophil and phagocytic 

macrophage functions in killing bacteria and pathogens, and in producing some cytokines. It is 

known that IL-6 is an important component of the inflammatory response, and its elevated 

serum concentration may be associated with the pathophysiology of thalassemia. The 

elevated levels of IL-6 may be due to excessive stimulation of macrophages, which may cause 

abnormalities in iron metabolism [15]. The results of many researchers indicated that 
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thalassemia patients had higher levels of interleukin-6 compared to healthy subjects, as the 

level of its concentration in the study of [16] was significantly higher in patients compared to 

the control group. The results of this study are similar to what has been found by [17, 18] in 

that the ferritin concentration level increases in the patients group compared to the control 

group. The ferritin test is useful for monitoring treatment in patients who have not yet 

experienced a significant increase in stored iron. The iron excess observed in thalassemia 

patients may be due to chronic transfusion and hypercalcemia [19].  

Iron overload in beta-thalassemia patients can lead to intestinal iron absorption and an 

abnormal iron molecular shape. Elevated iron also plays a major role in the oxidation of cell 

membranes, which can be one of the main pathways in the removal of red blood cells. 

Increased intestinal iron absorption, frequent blood transfusions, peripheral hemolysis, and 

ineffective erythropoiesis are associated with iron accumulation within various organs such 

as the liver, kidneys, heart, and endocrine glands [20, 21]. This accumulation of iron leads to 

cirrhosis of the liver, endocrine abnormalities and heart disease [22]. The results of CRP 

concentration in the current study agree with the findings of [23], in that the C-reactive 

protein (CRP) is significantly elevated in the beta-thalassemia group compared to the control 

group. [24] has reported that CRP levels rapidly rise in response to infection or tissue 

inflammation, and this is also indicated by [23,25,26].  

The results of this study are similar to what is mentioned by [27] that there is an increase 

in the level of CRP concentration in beta-thalassemia patients group compared to the control 

group, explaining that beta-thalassemia patients are dependent on blood transfusion when 

the iron overload exceeds the storage capacity of the cell and free iron begins to be deposited 

in the organs. In this way, it serves as a precursor to various chemical reactions to produce 

reactive oxygen species, which in turn cause damage to cellular components due to oxidation, 

especially in cell membranes, and lead to cell damage and tissue necrosis. In general, several 

studies report that C-reactive protein is important in thalassemia, and it has been shown to be 

associated with the risk of developing kidney and cardiovascular disease. As the high C-

reactive protein in these patients indicate the continued toxicity of excess iron that causes 

harm to them, and it is found that the levels of C-reactive protein in patients rise with an 

increase in the number of platelets, in addition to the inflammatory process. It appears that 

platelets and/or factors that control thrombogenesis play a role in the elevated blood levels of 

C-reactive protein in thalassemia patients. C-reactive protein has also been adopted as a 

biomarker for inflammation in thalassemia patients, as well as for other diseases such as 

pyogenic infections including pneumonia, diabetes, hepatitis, and as a marker for the 

development of cardiovascular disease, which is one of the main pathological complications of 

thalassemia. In addition, CRP is significantly increased in the beta-thalassemia patients group 

compared to the control group, especially in patients whose splenectomy has been removed 

[25]. 

The Correlation Analysis 
The results of the correlation analysis between the studied variables for the group of 

male patients shown in Table 3 show that there is a direct and significant correlation between 

ferritin and CRP, while no correlation is shown between ferritin and IL-6. 
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Table 3: Correlation between Ferritin and some tests for males 

Ferritin 

0.205 
Correlation 

Coefficient IL-6 

0.096 P- Value 

0.542** 
Correlation 

Coefficient CRP 

 
0.000 P- Value 

 

The results of the correlation analysis between the variables studied for the group of 

female patients shown in Table 4 also show that there is a direct and significant correlation 

between ferritin and both IL-6 and CRP. 

Table 4: Correlation between Ferritin and some tests for females 

Ferritin 

0.501** 
Correlation 

Coefficient IL-6 

0.000 P- Value 

0.527** 
Correlation 

Coefficient 
CRP 

 0.003 P- Value 

0.001 P- Value 
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 Cوبروتين ، 6-انترلوكين تأثير زيادة فرط الحديد في التركيب النسجي لكريات الدم الحمر،

 في مرضى الثلاسيميا نوع بيتا التفاعلي

  3موسى محمود مربط ،2خلود ناجي رشيد*، 1 حنين غسان فيصل
 تكريت، العراق، كلية العلوم، جامعة علوم الحياةقسم  -1

 ، العراق، جامعة تكريتقسم التشريح والانسجة، كلية الطب -2

 تكريت، العراق، جامعة طب، كلية الفسيلوجيا الإنسان .الأعضاءعلم وظائف قسم  -3

         البحث مستل من رسالة ماجستير الباحث الاول                                                                  

 معلومات البحث:  الخلاصة:
جامعة تكريت، وبالتعاون  -تم اجراء هذه الدراسة في كلية العلوم / قسم علوم الحياة 

 2022حزيران /  -مع مركز الثلاسيميا في محافظة اربيل للمدة / من كانون الاول 

تأثير زيادة فرط الحديد في التركيب النسجي لكريات الدم الحمر وعن للتحري عن 

اذ شارك في هذه الدراسة بعض المؤشرات الفسلجية في مرضى الثلاسيميا نوع بيتا، 

 11شخص سليم مثلوا مجموعة السيطرة ومن كلا الجنسين ) 20شخص، منهم  120

من المستمرين على شخص مصاب بالبيتا ثلاسيميا الكبرى  100اناث( و 9ذكور و

من الاناث(، تراوحت معدلات  44من الذكور و 56العلاج ومن كلا الجنسين )

( سنة، وكانت الحالات المرضية كافة مشخصة من قبل اطباء 36-3اعمارهم بين )

متخصصين. اشارت النتائج من خلال شريحة الدم الملونة التي تظهر فيها كريات الدم 

 Hypochromic microcyticجم وناقصة الصباغ الحمر على العموم صغيرة الح

فضلاً عن وجود تباين في حجم وشكل كريات الدم الحمر، فمنها كبيرة الحجم 

Macrocytosis بيضية( ومنها بشكل قطرة الدمع ،ovalocyte هدفية ،)Target ،

. فقد أسفرت عن اختلاف كبير في أشكال وأحجام ghostوشبحية  stomatalفمية 

في المسحات الدموية للحالات المرضية )الثلاسيميا( مقارنة  RBCsوصباغ 

بمجموعة السيطرة، إلا أنها لم تكن معنوية عند المقارنة بين الذكور والأناث باستثناء 

الخلية الهدفية التي أظهرت فروقاً في ذلك. اما نتائج تحاليل المعايير الكيميائية بروتين 

فريتين، فقد بينت النتائج وجود ارتفاع معنوي وال 6-، الانترلوكينCRPسي التفاعلي 

والفريتين لدى مرضى البيتا ثلاسيميا الكبرى مقارنة مع  IL-6، CRPفي قيم 

 مجموعة السيطرة. 

 2023/03/15تأريخ الاستلام:

 19/04/2021تأريخ القبـــول: 

 الكلمات المفتاحية:
الثلاسيميا، بيتا ثلاسيميا الكبرى، بروتين 

، الفريتين 6-التفاعلي، انترلوكينسي 

 والمسحات الدموية.

 معلومات المؤلف
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واختبار فعاليتها  Aspergillus nigerالتخليق الحيوي لجسيمات الزنك النانوية من الفطر 

 تحت ظرف المختبر. Macrophomina phaseolinaفي تثبيط نمو الفطر 
 

 2حسين علوان  لقاء ،1فارس عطية ، غسان* 1جوان نايف عبود 

 ، كلية التربية، جامعة سامراءقسم علوم الحياة 1

 الكيمياء، كلية التربية، جامعة سامراءقسم  2

 

 This work is licensed under a Creative Commons Attribution 4.0 International License          

 معلومات البحث:  :الخلاصة
 مصمما س التلليمم كمصمماس ممم   Aspergillus nigerتضممم ا الاساسممة اسممتلاام ال  ممر 

الحيممولا تاتمماج الاسمميمان ال ااويممة فتءيمميم ك اءتممما كعواممما مضمما ة لل  ممر المسمم   لمممر  

فقمما بي مما الاساسممة امكاايممة اسممتلاام  Macrophomina phaseolinaالممتع   ال حممم  

 -43.7ترافحممما بمممي  ال ااويمممة فبابعممما كم مممتل للاسممميمان  Aspergillus nigerال  مممر 

اااومتر ف تم تحايا الاسيمان م  خلال تكون ساس  ابيض ف  اماية الت اعما فذم ا  84.51

 مممما   ك ريتممان ال امم  بوجممو  فسمم   فمم  Zn+2الراسمم  امماتل عمم  اختمم ال ايممون ال اممم  

اسمممتلاما الاسممميمان ال ااويمممة المللءمممة حيويممما فممم  تحضمممير  ممملا  تراكيممم  ملتل مممة ذممم  

1000ppm  2000فppm  4000ف  ppm  تخت مماس فاعليتممما فمم  تم ممي  امممو ال  ممر

M.phaseolina   اذ تم اخت اس فاعليتما بشكلي  اتفل ذو استلاامما بافن تحميا فقا بي ما

% ع مما  60.7ال تمما ل ان ق ممر التم ممي  يمم  ا  ب يمما ة التركيمم  اذ ان اعلمما اسمم ة تم ممي  كاامما 

ممو تحميما الاسميمان ال افيمة علما سا م  اما الشكا الماا  ف 4000ppmالمعاملة بالتركي  

اع ا جميع التراكي  فعالية متسافية اذ بلغا اسم ة التم مي   فقا Aspergillus nigeال  ر 

90.9  % 

 20/03/2023 تأسيخ اتستلام:

 25/04/2023تأسيخ الء ـــول: 
 الكلمات المفتاحية:
 Aspergillusالاسيمان ال ااوية , 

niger  ,Macrophomina 

phaseolina 

 معلومات المؤلف
 اتيميا:

jwanbiology120@gmail.com 
 07718439971 الموبايا:

 
 المقدمة:

امو   500م  ال  ريان  ا عة اتاتشاس فم  جميمع ااحماء العمالم ,يصمي  مايءماس    Macrophomina. phaseolinaيعا 

فم  لما    ]1[عا لمة فيسم   العايما مم  اتممرا  ممما تع م  السمار فالام فس فالمتع   ال حمم   100م  ال  اتان تعمو  تكممر مم  

% يمكم  ان تسم   ذم ل ال  ريمان 60  %( فسطوبة اقما مم35-30)المرت عة الظرفف ال يئية غير الملا مة مما  سجان الحراسة 

ي  فم  السمي رة علما ال اصوليا فال  اليا فالسمسم فغيرذا فعلا الرغم م  جمو  العايا م  ال احم المحاصيا مماخسا ر ك يرة ف  

الإ اسة المتكاملة تزالا تمما تحايا اذ ان إصابة ال  ان تحا  ك تياة للتااخلان بي  العا ا فالممر   ناستراتياياالمر  ات ان 

  لعواما ال يئية الحية فغير الحيةفا

أ ن ال يا ة الم ر ة ف  عا  السكان فال مو السريع ف  التحضر فالص اعة الا زيا ة التلو  فاتضراس ال يئية فضلا عم  لءا 

ك يرة تواجه الافل ف  توفير الغ اء لم ا الكم الما ا م  السكان مما  فعمما الما اتسمتلاام الم مرط للاسمماة فالم يماان  فجو  تحايان

الت  تستوط ما فضلا ع  تلو ما للماء فالمواء تن ذ ل المموا  صمع ة  فاتحياء ال افعةالكيميا ية فذ ا بافسل ي عكس سل ا علا التربة 

كما ااما ت ءا فعاليتمما    ]2]بالماء الا تءليا خصوبة التربة فزيا ة الملوحة فيما فتءليا قابليتما علا اتحت ال التحلا فتراكمما يؤ لا 

 الأصم اف المءافممة،ممما زساعمة  الكيما يمة،اقترحما العايما مم  طمرر المعالامة ك ماا ا عم  ال مرر  اتسمتلاام لم ل بعا فتمرة مم  

الأسممماة الحيويممة  ف  ]3]الحيويممة جمم فس المحاصمميا فاسممتلاام عواممما المكافحممة  فإزالممة بءايمماالآفممان،  زساعممة عوا ممالت مماف  فمم  ا

biofertilizers فاستلاام ال  ريان المعم زة ل ممو ال  مان  (PGPF  ) Plant Growth Promoting Fungi    فالتم  تمتلم

العايمما ممم  اليممان السممي رة علمما مسمم  ان اتمممرا  ال  ريممة مممما المرك ممان المضمما ة للاكسمماة ذان الءمماسة علمما الحمما ممم  اتجممما  

ك اا ا ع  الم تاان الص اعية  اذن ان الم تاان  كسالا فالتءليا م  ااتاج السموم ال  رية م  ق ا ال  ريان المت  لة فتوصف أالت

http://creativecommons.org/licenses/by/4.0/
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ا ااما صايءة لل يئة الا جاا  ففرتما  اص حا تسمتلام علما ا مار فاسمع فم  ال ساعمة لءماستما فم  تسمريع العمليمان ال  يعية  ا  ت

الت  ت يا م  توفر الع اصر الغ ا ية سملة اتمتصاص  فت يا م  خصوبة التربة ع  طري  تم يا ال ترفجي  فاذابة ال وس ان غير 

 يرذما أك   المس  ان المرضية اف تءليما تيمتل  الءاسة علا  العايا م ماكما ان    ]4[ال  ان الءابلة لل فبان فإاتاج موا  تع ز م  امو

   ]6[ف  ]5[الا جاا  كواما اسماة حيوية  biopesticidesفان للآل ل  فم  تعت ر م ياان ط يعية 

تسمل  الضمموء علما اسممتلاام تء يممة الما جاامم  اسمتلاام الم تاممان ال  يعيمة فمم  ماممال السمي رة الحيويممة فمان ال حممو  الحايمممة 

ال ممااوتك ولوج  ج  مما المما ج مم  لتحءيمم  افضمما ال تمما ل المتوخمماة فممم  بممي  ذمم ل ال ممرر تلليمم  الاسمميمان ال ااويممة ممم  ال  ريممان 

يع  إن الاساسان الت   أجريما حتما الآن علما ت  يم  تك ولوجيما ال مااو كافيمة لتشما تستلاامما ف  الت  يءان اتحيا ية فال ساعية ف

فم  تلليم    Aspergillus nigerتءام فءا ذافا ذ ل الاساسة الا استعمال ال  مر  فب اء علا ما ]3[ت  يءما ف  ملتلف المااتن 

 Macrophomina phaseolinaالاسيمان ال ااوية فتءييم ك اءتما ف  تم ي  امو ال  ر 

 

 وطرائق العملالمواد 

 Potato dextrose agar(PDA)وسط البطاطا دكستروز الصلب 

غم م  المسحور الا لتر فاحا م  الماء المء ر فعءم بالمؤصاة  39حضر الوس  ففءا لتعليمان الشركة المص عة باذابة 

Autoclave  قيءة فبعا ت ريال اضيف المضا  الحيولا  20باس لماة  1.5م ْ فضغ   121باسجة حراسة streptomycen 

فساط ف  اط ار بترلا فتركا تتصل  ف   سجة حراسة الغرفة فح ظا ف  الملاجة لحي  ملغم /لتر  م ص ا الأ 100بواقع 

 اتستلاام 

 وسط مرق البطاطا السائل

غم م  المسحور الا لتر فاحا م  الماء المء ر فعءم بالمؤصاة  27ذابة إففءا لتعليمان الشركة المص عة ب حضر الوس 

Autoclave  قيءة فبعا ت ريال اضيف المضا  الحيولا  20باس لماة  1.5م ْ فضغ   121باسجة حراسة streptomycen 

 ملغم /لتر فح ظ ف  الملاجة لحي  اتستلاام  100بواقع 

 وتحضير الراشحتنمية الفطريات على الأوساط الزرعية 

قسم علوم الحياة  -كلية التربية –سامراء م  ملت ران جامعة A.niger (MZ981725)تم الحصول علا ع لة ال  ر 

اسة العلوم فالتك لوجيا / قسم المكافحة اتحيا ية لمس  ان اتمرا  فتم زم  ف  ON3376741.1 M. phaseolina ) )فال  ر

 للاستلاام ف  التااس  اللاحءة   PDAت شي ما علا فس  

 :A.niger تحضير راشح الفطر – 3-4-2

غم م  الوس   24غم م  الوس  ال سع  ف   24ففءا لتعليمان الشركة المص عة باذابة  PDBحضر الوس  ال سع  السا ا 

ما  م تم تعءيمه باماز المؤصاة الكمربا ية  م تركا لت ر   500ما م  الماء المء ر ففز  ف   فسار سعة  1000ال سع  ف  

م  ال  ر فحض ا ف   سجة  0.5ستربتومايسي  فلءحا الافاسر باقراص بء ر باسجة حراسة الغرفة فاضيف المضا  الحيولا ال

 يوم  21مْ لماة  28حراسة 

 :A.nigerتحضير جسيمات الزنك النانوية من الفطر 

ع  طري  فصا الكتلة الحيوية ع  الرا   باستعمال فسر   A.nigerال  ر حضرن جسيمان ال ا  ال ااوية م  سا   

موتسلا م  ك ريتان  1 م تحضير  Millipore 0.22 μm  م تمريرل خلا ل اتغشية الللوية   Whatman.NO.1تر ي  

ما م  محلول  100 م يضاف فبشكا تاسيا  فباستلاام ماصة  قيءة  NaOHموتسلا م  1ف  O2.H4Znsoال ا  الما ية 

المغ اطيس  ذف الص يحة الساخ ة فبعا ما م  سا   ال  ر مع التحري  المستمر علا جماز التحري   100ك ريتان ال ا  الا 

مع استمراس الإضافة فالتحري  لحي  تكون الراس   NaOHإضافة  كا المحلول الا الرا    تم إضافة ق ران م  محلول 

م  م تم ال صا باماز ال ر  المرك لا  28ساعة باسجة حراسة  24 م يوضع الراس  ف  الحاض ة لماة  5الا  PHففصول ال 

مران بالماء المء ر اللا ايوا   3 فسة ف  الاقيءة لماة اصف ساعة  م سك  الراس  ف  فسقة تر ي  فغسا  5000بسرعة 

  ]8[ف ]7[م  70فج ف بال   ع ا  سجة حراسة 

 تحميل جسيمات الزنك النانوية المحضرة على الفطر 

ما  10غم م  الما ة المحضرة ف   1.7ذابة ا س ال  ر ال لا حضرن م ه فذل  بإ تم تحميا جسيمان ال ا  ال ااوية علا

 م تم ترسي ما بإضافة ق ران  Aspergillus nigerما م  سا   ال  ر  10يوا   م إضافة المحلول الا اللاأم  الماء المء ر 

  NaOHم  محلول 
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 تقنيات تشخيص المواد النانوية المحضرة  -

 X-ray diffraction( XRDالتشخيص باستخدام تقنية حيود الأشعة السينية )

-6000فذل  باستلاام جماز م  او  ) السي ية،باستلاام جماز حيو  ات عة  ال ااولا المحضرتم تشليص ال ا  

Slhimadzu XRD ياباا ،( ص ع (  (، فقا استعما جماز )8-1.540649فب ول موجXRD  للحصول علا معلومان ع )

فضلاً ع  معرفة الشكا ال لوسلا للاقا   ال ااوية المحضرة فذل  م  خلال معاملان  ال ااولا المحضر؛ال ا  احاام  قا   أفكسيا 

  ]Debye scherer equation ]9  رس -إذ تم حسا  حام الاقا   ال ااوية فذل  باستعمال معا لة  ي الا  ميلر،

 Atomic force microscope(AFAMالذرية )مجهر القوى 

 المااوية  ااولا  قي  ففصف  قي  ل س  توزيع الحاوم  ال ا  بحامأجريا تصوير جسيمان 

 Scanning electron microscope (SEM)المجهر الالكتروني الماسح 

ستلاما تء ية المامر اتلكترفا  الماس  للحصول علا معلومان علا الس   فالأبعا  الت  تتراصف فيما الاقا   مع أبعا  ا

 للاسيمان الماسفسة الاقا   ا سما 

 Energy dispersive X-ray detection(EDXكاشف الأشعة السينية المشتتة للطاقة )

 أجريا تحليا الكيميا   للع اصر قيا الاساسة ع  طري  كا ف الأ عة السي ية لمعرفة خصا صما الكيميا ية 

 تحضير التراكيز المستخدمة في اختبار فعالية الجسيمات النانوية

فحضرن التراكي   4000ppmف  2000ppmف  1000ppmتراكي  ذ   ال ااوية بملا ل ا  تم اخت اس فعالية جسيمان ا

ما م  كا تركي  الا  2ما م  الماء المء ر اللاايوا  فتما إضافة  100غم علا التوال  ف   0.4غم ف  0.2غم ف 0.1ذابة بإ

 م تم حسا  ال س ة المئوية للتم ي  الوس  ال سع  ف  كا ط   ق ا تصل ه  م تم قياس اق اس ال مو لل  ر بعا أس و  م  المعاملة 

 ففءا للمعا لة اتتية

(1)  

امو المعاملة -امو المستعمرة    ×100   

  امو المستعمرة
   =ال س ة المئوية للتم ي 

 

 النتائج والمناقشة

اذ تم تحايا الاسيمان م  خلال تكون ساس  ابيض  A.nigerألمرن ال تا ل تكون جسيمان ال ا  ال ااوية م  سا   ال  ر 

ف  ك ريتان ال ا  بوجو  فس  ما   اذ يعما سا   ال  ر   2Zn+ف  اماية الت اعا فذ ا الراس  ااتل ع  اخت ال ايون ال ا  

كعاما ملت ل فم تل لاسيمان ال ا  ال ااوية ف  الوقا ا سه فذ ا يعو  الا فجو  ماموعة م  ال رفتي ان فاتا يمان اللاسج 

ل  ريان الءاسة علا ااتاج خلوية الت  ي تاما ال  ر فذ ا يت   مع ما ذكرل العايا م  ال احمي  ف  امتلاك أاوا  عاياة م  ا

      ]11[ف ]A.niger ]10الاسيمان ال ااوية م  املاح المعا ن فم  ذ ل الأاوا   

 

 المحضرةتشخيص المواد النانوية 

  Scanning electron microscope (SEM) :المجهر الالكتروني الماسحتشخيص 

فذو يع   باستلاام سيا م  اتلكترفاان ذو احا ااوا  المااذر اتلكترفاية فال لا م  خلاله يتم تصوير س   ال موذج 

حيث يلع  مامر المس  اتلكترفا   فسا  ، A.nigerم  ال  ر  س   فتركي  الما ة المحضرة تضاسيسمعلومان كاملة ع  

   حضرةس يسا ف  فمم ط يعة الما ة الم

، فك ل  حام جسيمان الما ة المللءة حيوياحيث تظمر اتا ل ال حص باستلاام مامر المس  اتلكترفا  ت اي  ملحول ف  

فال وذان الظاذرة علا س   الما ة المحضرة  فالت  تعا سمة م  سمان الحام ال ااولا ،ان  Pore sizeت اي  ف  حام المسامان 

علا الس    فسا ك يرا ف  توفير مساحة س حية ممك ة للتماس مع الما ة المرا  امت ازذا  لحام ذ ل المسامان فال وذان فكمافتما

تكون جسيمان ال ا  ال ااوية   2ف  1 الصوستي ف   ستلاام المامر اتلكترفا  الماس فاستماافما ، ألمرن اتا ل ال حص با

اااومتر فع ا قوة تك ير ملتل ة  84.51 -43.7ترافحا بي   فبأبعا با كال   ه كرفية فم صصة  A.nigerفالمللءة م  ال  ر 

    A. nigerف  إمكااية التللي  الحيولا للاسيمان ال ااوية م  ال  ر   ]12[ لما ذكرفذ ا يت   مع 
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 اااوتر500تحا المامر اتلكترفا  الماس  بءوة  A.nigerسلل  حيويا م  ال  الم ا  لاااو ا: 1 صوسة

 

 
 مايكرفميتر 50تحا المامر اتلكترفا  الماس  بءوة  A.nigeلل  حيويا م  ال  رالم ا  لاااو ا :2 صوسة

 

ملتل ة اااوية فمايكرفية  قوة تك ير ع ا  A.nigerسال  م  ال ا  الملل  حيويا ان  3 صوسةالاحظ م  

300µm,10µm,20µm and 500nm)  )شرا  ملتل ة كال كي امتل  تري Slices )  ش ه ق ع ال جاج المتكسرة فالت  ت )ص ا

ال ا  ، مما ي يا م  ك اءة ،  الشكا فذان ابعا  ملتل ةمت اي ة مامرية  مساميةكي  افجو  ترفايضا الاحظ فالمت اي ة ف  الحام ، 

  ال ااولا الملل  م  ال  ر كما ة متعا ة الت  يءان 
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 اتلكترفا  الماس  بءوى تك يريه ملتل ة  )بال ااومتر فالمايكرفمتر(لل  حيويا م  ال  ر تحا المامر الم ا  لاااو ا :3 صوسة
 

 (EDX)  السينية بالأشعةبمطيافية تشتت الطاقة  نانو الزنكتشخيص 

ray energy dispersion spectroscopy-prepared by X S Diagnosis of ZnNP 

 ان اعلا اس ة 1 فالاافل 1المحضر، اذ ت ي  م  الشكا  لل ا  ال ااولاالع اصر المكواة  التء ية لمعرفةاستلاما ذ ل 

فايضا فجو  الك ريا  %(34.0)ب س ة  ال ا يليه %( (50.2ب س ة  Oxygenفكساي  ذو اتالمحضرة  مكون للعي ة ع صر

  Tip  اف الا احا مكواان A.nigerسال لا يعو  لربما الا احا مكواان ال  

 A.niger ال  رم  لل  حيويا الم ا  لا : اس  الع اصر المكواة لعي ة1جافل 
Element Atomic % Atomic % 

Error 
Weight % Weight % 

Error 

O 75.6 0.4 50.2 0.3 

S 11.9 0.1 15.8 0.1 

Zn 12.5 0.4 34.0 1.1 
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 A.niger لل  حيويا م  ال  رالم ا  ( للEDXالسي ية) بالأ عةال اقة  طيف تشتا :1شكا ال

  Atomic Force Microscope (AFM)  الذريةتشخيص بمجهر القوة ال

م    ا  الملل  حيوياللف صوسة تحليا ال يااان  صوسة مامر الءوة ال سية   ا ية ف لا ية اتبعا  4، 3، 2تظمر ات كال 

 (14.53يصا است اعما الا )ان حا ة وءتظمر ات A.nigerل ا  الملل  حيويا م  ال  ر خلال الصوسة  لا ية اتبعا  لاقا   ا

بافسل يوفر مساحة ك يرة فجياة تتلا م مع الت  يءان الت  تحتاج الا س   ذف مساحة س حية ك يرة  افذ  حا ، كأقصااااومتر 

 كاتمت از فالتحسس ال يئ   

فذ ا يمك   A.nigerسال ا  الملل  م  ال  ان علا س   وءف  توزيع ذ ل ال ت مت ااتظاكما يلاحظ م  اتا ل ال حص 

 ال حص،م اط  فاتاال تواجا ذ ل الاقا    اخا عي ة حيث تظمر فصوسة التحليا لل يااان ملاحظته ف  الصوسة   ا ية اتبعا  

تحة اللون حيث يءا فيما ذ ل ان مءاساة مع الم اط  ال اوءامءة تحتولا علا عا  اك ر م  ال تم اط  غباتضافة الا ااما تظمر 

 المحضرة  تشكا بالتال  ط وغرافية الس   لم ل العي ةان لوءال ت

 

 
  A.niger ا  المللءة حيويا م  ال  ر   ا ية اتبعا  لاقا   ال(AFM):صوسة  2شكا ال 
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 A.niger ا  المللءة حيويا م  ال  ر  لاقا   ال لا ية اتبعا  (AFM) : صوسة3 شكاال

 
 A.niger ا  المللءة حيويا م  ال  ر   قا   البيااان تحليا  AFM : صوسة4الشكا 
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فبحس  متابعة المل   الاحظ ان  الاقا  ،( ت افتا ف  توزيع 5) الشكا   ال يااان الموضحة ف  فقا المرن تحليا الاقا

 أك ر اااومتر باتضافة الا فجو   قا   اخرى ذان ق ر  100م   أصغرعا  م  الاقا   ذو  أكمر

 9.5-0است ا  الح ي ة حيث تظمر اكمر الءمم ع ا  قمة است ا  الملل  حيويا بحس  ال ا   قا   توزيعفيوض  المل   ايضا 

 الس   فان قليلة ال سية الءوة مامر تحا المصوس المء ع مساحة خلال المتوفرةحضرة الم الما ة كمية ان علا يال تءري ا فذ ا

 .اس يا مرت عة الح ي ان م  الكمير المل   فان ف  م ي  ما بحس  خش 

 

 

 A.niger ف ر ا  الملل  حيويا م   قا   ال لأحاامال س  المئوية  :5 كا 

  FT-IR of Zn nanoparticlesقياس طيف الاشعة تحت الحمراء لدقائق الزنك النانوية 

ات عة تحا  تمريرم  خلال فذل   فاللاعضوية،تستلام ذ ل التء ية للكشف ع  المااميع ال عالة للا يئان العضوية 

المر إذ الحمراء الا العي ة فقياس ال  اذية للعي ة فقيم ال اقة الم  عمة م  اتفاصر الكيميا ية الممتصة للأ عة تحا الحمراء  

حيث لمرن  ZnONPsال ااوية  ا  فجو  المااميع ال عالة للش كة المحي ة باقا   أفكسيا ال 6الشكا فكما م ي  ف   تشليصال

تع ى الا م  اصرة  1-سم446.32فتظمر ح مة اخرى ع ا  (،H-Oفالت  تمما امتصاصية م  اتصرة ) 1-سم3360.88الءمة 

)O-Zn(  ا  الا أفكسيا ال  ا فالت  تمما اصرة اخت ال ك ريتان ال 1-سم 619.12ع ا الءمة ح مة اخرى فتظمر بوضوح 

   ZnOال ااولا

 
 FT-IRقيم اتمتصاصية لاقا   ال ا  ال ااوية باستلاام جماز : 6 الشكا
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 الزنك النانوية حيود الأشعة السينية لدقائق

X-ray diffraction of zinc nanoparticles (XRD)  

( للحصول علا معلومان ع  حام  قا   الما ة ال ااوية المحضرة، إذ يتم حسا  XRDتستعما تء ية حيو  الأ عة السي ية )

 (   2)الموضحة بالعلاقة  ( Debye Shearer equation رس) –حام الاقا   ال ااوية بإستعمال معا لة  ي الا 

D =  
K λ

β cosθ
 … … … … . . (2 ) 

 ( تمما حام الاقا   بوحاة ال ااومترDإذ إن : )

 (K) :( 40.9 ابا فيسافلا) 

 (λ( تمما ال ول الموج  للاماز فيسافلا )1.5406 A°  ) 

(β تمما )( العر  الكل  ع ا اصف الءمةFull width half maximum – FWHM  ) 

(Ɵ Cos( تمما جي  تمام زافية الحيو  فتءاس بوحاة )degree ) 

ال ا  المحضرة، كما لاقا   ( فالت  استلاما لحسا  الحام ال لوسلا XRDحيث الاحظ م  طيف حيو  ات عة السي ية )

فذ ا يؤكا ان  قا   ال ا   9.32nmف  1.13nm  ان حام الاقا   المحضرة ع ا اعلا قمتي  علا التوال  يسافلا ،7ف  الشكا 

   المحضرة ذ  ضم  الحام ال ااولا

 
 طيف حيو  ات عة السي ية : 7الشكا

 ال مااولا،المحضمرة كااما مم  ضمم  الحامم  ام  يتضم  ان  قما   ال حيويما، ا  الملل  بعا اجراء تشليص ات عة السي ية لل      

حيمث ان  ام  امااومتر، فبمم ا الحامم فاامه يع م  مميم ان جايماة لل100اقا م    ا  ال ااولاحيث ان حام الاقا   ال ااوية العا اة لل

 فغيرذا فممي ان فرياة م  اوعما تاخا ف  مااتن عاة كال   فال ساعة فكم يا ذ ل الاقا   تمتل  مساحة س حية ك يرة 

الت  استلاما لحسا   ح متي ،( لأقوى XRDالمع يان الت  تم الحصول عليما م  طيف حيو  ات عة السي ية ) 3 يوض  الاافل

 ، (5.22nm) سمافلاالمللءمة حيويما تالماقا   حيث فجما ان معمال حامم  ، A.nigerالحام ال لوسلا لل ا  الملل  حيويا م  ف ر 

 يحتولا علا  قا   بالحام ال ااولا فذ ا يؤكا ان ال ا  المحضر 
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 A.nigerالح متي  اتعلا  اة ف  طيف حيو  ات عة السي ية لل ا  الملل  حيويا م  ف ر  :3جافل 

Pos. 

[°2Th.] 

Height 

[cts] 

FWHM 

[°2Th.] 

d-

spacing 
[Å] 

Rel. Int. 

[%] 

Tip 

width 
[°2Th.] 

Matched 

by 

21.2883 551.68 1.1808 4.17381 75.69 1.4170  

35.5682 728.86 0.1476 2.52409 100.00 0.1771  

 
 

ثير دقائق الزنك النانوية بدون تحميل والمحملة تأ  

 مان ال ا  ال ااويةالا ت افن  ال س ة المئوية للتم ي  باختلاف  تراكي  جسي 4فالصوسة  5ف  4ي  تشير ال تا ل ف  الاافل

أع ا   اوية غير المحملة باسيمان ال ا  ال ا فاو  المعاملة, فع ا إضافة ال ا  ال ااولا غير المحما( للمكافحة فجا ان  المعاملة 

 %60.7ف  2000ppm% ع  المعاملة بالتركي  1 41ف 1000ppm%ع ا المعاملة بالتركي   4 30اس ة مئوية للتم ي  كااا 

م ي  كااا فان اس  الت  A.nigerاما ع ا إضافة ال ا  ال ااولا المحما علا س   ال  ر 4000ppmع ا المعاملة بالتركي  

   % فلاميع التراكي  90متسافية فلاميع المعاملان   اذ بلغا 

 

 ال س ة المئوية لء ر التم ي  ع ا المعاملة باسيمان ال ا  ال ااوية غير المحملة :4جافل 

 ال س ة المئوية للتم ي  التركي 

1000 30.4% 

2000 41.1% 

4000 60.7% 

 

 ال س ة المئوية لء ر التم ي  ع ا المعاملة باسيمان ال ا  ال ااوية المحملة :5جافل 

 ال س ة المئوية للتم ي  التركي 

1000 90.9 

2000 90.9 

4000 90.9 
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 ثير المعاملة بجسيمات الزنك النانوية المحلة وغير المحملةتأ :4الصورة 
  

ت ي  ال تا ل ان ال س ة المئوية للتم ي  ت  ا  ب يا ة التراكي  ع ا استلاام ال ا  ال ااولا بافن تحميا اما ال ا  ال ااولا المحما  

فااه ذا فعالية عالية فلاميع التراكي  فقا يع ى س   ذل  الا ان عملية التحميا كااا علا ال  ر ذاته المستلام ف  عملية التص يع 

اذ ااه م  ال  ريان المعرففة بءاستما علا العايا م  مرك ان اتيض المااوية ذان   A.nigerم ه مان ال ااوية الحيولا للاسي

 Asperazinمرك ان سامة مما    الءاسة علا ااتاج A.nigerان لل  ر   ]14[ف ]13[ال عالية المضا ة لل  ريان الأخرى اذ فجا

 ]1[المس   لمر  ال بول علا ا ان ال ماطة كما ذكر  F.oxyosporiumفالت  ا  تا فاعليتما المم  ة لل  ر  Nigeroneف 

اسمم فبشكا فعال ف  زيا ة اس ة اا ان ال  فس ففقاية ال  ان م  الإصابة بالتع    A.nigerان معاملة ب فس اللياس برا   ال  ر 

   R.solaniال اتل ع  ال  ر 
فجا ان معاملة مستعمران ال  ر اذ  ]8[ف ]15[ ساسة  موافءة ل تا ل ال  ريان جاءن ير جسيمان ال ا  ال ااوية علا أان ت

Colletotrichum  3 96ف  97 94ف  93بالاسيمان الم كوسة ساذم فبشكا فعال ف  زيا ة ال س ة المئوية للتم ي  فالت  كااا %

 Erythriciumان معاملة ال  ر  ]3[كما فجا   ppm 1200ف   ppm 980 ppm 730ع  استلاامه للتراكي  

salmonicolor   ف  4 79ف  8 62خ ضا ق ر التم ي  الا  1-مل  مول /لتر  9ف  6ف  3بافكسيا ال ا  ال ااولا ع ا التركي

 علا التوال    5 84

 

 :ستنتاجاتالا

 كمصاس ط يع  لتللي  الاسيمان ال ااوية A.nigerإمكااية استلاام ال  ر  -1

 م  استلاامه غير محما حتا ف  التراكي  الم ل ضة أفضاتحميا ال ا  ال ااولا علا حاما يع   اتا ل  -2

 ف  زيا ة ق ر التم ي  أفضاالتراكي  العالية م  الاسيمان ال ااوية غير المحملة ذان فعالية  -3
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 The study included the use of Aspergillus niger as a source of 

biosynthesis for the production of nanoparticles and the evaluation 

of their efficiency as anti-fungal agents for the fungus that causes 

charcoal rot Macrophomina phaseolina. A white precipitate was 

formed at the end of the reaction, and this precipitate resulted from 

the reduction of zinc ion Zn+2 in zinc sulfate in the presence of an 

aqueous medium. The biosynthetic nanoparticles were used in the 

preparation of three different concentrations: 1000ppm, 2000ppm, 

and 4000ppm, to test their effectiveness in inhibiting the growth of 

the fungus M.phaseolina, as their effectiveness was tested in two 

ways Its effectiveness was tested in two forms, the first is to use it 

without loading, and the results showed that the diameter of 

inhibition increases with increasing concentration, as the highest 

inhibition rate was 60.7% when treated with a concentration of 

4000ppm   and the second figure, it is the loading of nanoparticles 

on A. niger filter, and all concentrations gave equal effectiveness, as 

the inhibition rate reached 90.9% 
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 مع الكشف عن بعض مركباته الفعالة   Oedogonium hirniiدراسة بيئية تصنيفية للطحلب 

  1و رحاب اسماعيل خليل علوان الجبوري 2 عبود المالكي زينب نجم *،1بثينة عبد العزيز حسن

 بغداد، العراقجامعة  الصرفة،تربية للعلوم كلية ال علوم الحياة،قسم  -1

 وزارة التربية مديرية تربية الكرخ الثانية -2

                                                                           ثاني البحث مستل من رسالة ماجستير الباحث ال

 This work is licensed under a Creative Commons Attribution 4.0 International License          

 معلومات البحث:  الخلاصة:

جمعت عينات الطحالب من نهر دجلة  وبعض المسطحات المائية والمشاريع 

ابتداء من قرية الشيخ جميل ضمن محافظه  2021-2020الاروائية  في خريف عام 

صلاح الدين شمالاً باتجاه الجنوب مروراً بالطارمية، ثم منطقة جسر المثنى   وبعض 

وحدود مدينة بعقوبة لغرض البحث  المواقع ضمن مدينة بغداد، الى حدود جسر ديالى

عن الطحالب  الخضر الخيطية الطافية  تم الحصول على طحالب خيطية من موقعين 

وضمن القناة  ،ن قرية الشيخ جميل  شمال  بغدادفقط هما مشروع الاسحاقي ضم

ً مع قياس  المائية في مجمع كليات جامعة بغداد الجادرية ,جمعت الطحالب  يدويا

لفيزيائية والكيميائية للماء حقلياً في كل موقع فحصت العينة باستخدام بعض الصفات ا

بعد التأكد من    Oedogonium hirniiالمجهر الضوئي شخصت على انها النوع 

نقاوة العينة بالفحص المجهري باازالة الشوائب العالقة بها  ، وغسلت عدة مرات بماء 

ة مرات, ثم نشرت وعرضت للهواء لعد  Chu.13الحنفية و بعد ذلك باستعمال وسط 

مباشرة لغرض تجفيفها بالكامل , تم  الحصول على باودر بعدها استخدمت طريقة 

(  v/v 1: 1الاستخلاص الكحولي باستخدام الميثانول والهكسان ومزيجيهما بنسبة )

، O. hirnii،  تم الكشف الكيميائي للمسخلصات الكحولية و  Soxhletبواسطة جهاز 

ً هي المركبات الفينولية والفلافونيدات فاظهرت  النتائج وجود مركبات نشطة حيويا

والكاربوهيدرات والراتنجات والتانينات والتربينات والقلويات والصابونيات 

بمستويات مختلفة لكلا المذيبين ومزيجهما اذ شكلت الفينولات تركيز عالي في المزيج 

عكس وجد ان تركيز مركبات على من تركيزها في كل مذيب على حدة على ال

الكلايكوسيدات  والفلافونيدات في مستخلص الميثانول والهكسان اعلى من تركيزها 

في المزج بينهما , كما بين الكشف الكيميائي لمركبات التانينات والراتنجات والقلويات 

والصابونيات لباودر الطحلب نتيجة ايجابية, التانينات والصابونيات ، في حين 

 .ت مركبات القلويات نتيجة سالبةيأعُط

 20/03/2023 تأريخ الاستلام:

 25/04/2023تأريخ القبـــول: 

 الكلمات المفتاحية:

, , نهر دجلة, الطحالب الخضرالطحالب

 .المركبات الفعالة

 معلومات المؤلف

 

 

 المقدمة

تمـــــتلك بلدنا العـــــــديد من المسطحات المائــــــية التي تعد الأنهار عوامل طبيعية مهمة المؤثرة في نشوء وبناء المدن، تعد 

تمتاز الأنهار عن المسطحات المائية كالبحيرات بأنها ذات حركة مستمرة  [.1] مناطق سياحــــــية فضلاً عن نهر دجلة والفرات

وزيع المغذيات والمادة العضوية فيما بينها، كما أن تؤدي الى إلى عملية خلط الماء بطبقاته العلوية والسفلية، وهذا ما يساعد على ت

حركة الماء تساعد على تعرض الطبقات السفلية لتهوية جيدة، وهذا ما يجعل بيئة الأنهار في الغالب ذات تنوع حيوي عالٍ من حيث 

الطحالب ذاتية التغذية . [2] بشتى انواعها واصنافها، لذلك تكون ذات إنتاجية عالية Phytoplanktonوفرة الهائمات النباتية 

Autotrophic    بسيطة التركيب غير متمايزة الى سيقان وجذور واوراق حقيقية، لها القدرة على صنع غذائها بنفسها بعملية البناء

http://creativecommons.org/licenses/by/4.0/
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، لاحتوائها على صبغة الكلوروفيل وصبغات مساعدة اخرى مثل الزانثوفيلات والكاروتينات, توجد Photosyntheticالضوئي 

، Plankton، وهي اما هائمة Aquatic algaeئات مختلفة والغالبية العظمى من الطحالب توجد في البيئة المائية وتعرف بـفي بي

 .[3]تتحرك بواسطة تيارات المياه والرياح  Benthicوإما قاعية )ملتصقة( 

تختلف الطحالب من حيث بيئة وجودها، اذ ان قسم منها يفضل الوجود في مياه جارية، في حين أن القسم الاخر يفضل الوجود 

تجارياً وصناعياً، إذ توفر الكتلة  Green resources . تعد الطحالب من اهم الموارد الخضر[4]في المياه الراكدة داخل البحيرات 

في  CO2وحدة من الضوء والمساحة، وتحلل الملوثات السامة الاخرى في الماء وتقلل من مستوى الحيوية الاعلى والارخص لكل 

ان زيادة اعداد  .[5]الغلاف الجوي عبر عملية تثبيت الكربون، كما يتم استخلاص العديد من المنتجات الصيدلانية من الطحالب 

السكان وقلة مصادر الغذاء وازدياد الطلب على الطاقة جعل العلماء يهتمون بالطحالب كمصدر جديد للكتلة الحيوية لإنتاج الطاقة، 

إذ تميزت من مصادر الكتلة الحيوية الاخرى بمحتوى عالي من الزيت والنشأ، كما ان تنميتها لا تتطلب ارضاً زراعية ولا مياه عذبة 

 .[7-6] يتم توفير المغذيات عن طريق مياه الصرف الصحي وثاني اوكسيد الكاربونو

تتميز الطحالب ببنية بسيطة ودورة حياة قصيرة ودراسة فسيولوجية وكيميائية حيوية سهلة، كما انها تنمو بسرعة في ظل 

من المركبات الطبيعية النشطة حيوياً مثل البروتينات الظروف الغذائية الاعتيادية، لذلك تؤدي الطحالب دوراً حيوياً في انتاج العديد 

و انتاج المضادات الحياتية  و ذات اهمية في الصناعات الدوائــــــية، والكربوهيدرات والدهون لتكون مصدراً للطاقة المتجددة.

عديد من المواد تم الحــــــصول . إذ تم استعمال ال [8]الطفيليات للمسببات المرضية المختلفة من فايروسات وبكتريا وفطريات و 

 . [10-9] لعقود طويلة فــــي الطب والصيدلة Carragenean, agar, phycocollidsعليها من الطحـــــالب الكبيرة مثل 

اشارت العديد من الدراسات الى ان الطحالب تنتج المركبات الفعالة المختلفة إما داخل الخلايا نفسها وإما خارج الخلايا اي 

ضمن المسافات البينية بين الخلايا لذلك تكون المستخلصات ذات طبيعة مختلفة بحسب اختلاف المواد الفعالة وتركيبها الكيميائي قد 

و مواد فينولية والكينات وفلافونويدات ومركبات صابونية  Succinic acidو   Lactic acidية مثل تكون بعضها احماض امين

.  لذا يتطلب الحصول على المركبات الفعالة المتكونة داخل جسم الطحلب Oedogonium , Spirogyra [11]تنتج من طحلبي 

زراعة وحصاد مستمرة كما ان استخراج هذه المواد يتطلب شتى  الى تجهيز كميات وفيرة من المادة الحية له اي تحتاج الى تقنيات

اذ يتم الاستخلاص إما باستعمال الماء الحار والبارد وإما  المستعمل،الطرائق بحسب نوع المادة الفعالة المستهدفة ونوع الطحلب 

. لذلك تميل اغلب الدراسات الى [12]المذيبات العضوية المختلفة مثل الميثانول والهكسان والاسيتون بدرجات حرارة متنوعة 

بفترة زمنية قليلة مقارنة بالطحالب صغيرة الحجم احادية  أكبراستعمال الطحالب كبيرة الحجم والخيطية للحصول على كتلة حيوية 

الجريان الانهار بطيئة في البيئة المائية في  متفرع يتواجدبانه خيطي غير  sp Oedogonium  .طحلبيتميز  .[14-13] الخلية

نوع منه واسعة الانتشار لكل نوع صفات تصنيفية  40تشخيص  الحبيبة تمالبحيرات الضحلة وينتشر في معظم المحافظات  وضمن

 .[15]خاصة 

 Spirogyra الطحالب الكبيرةاستخدام مستخلصات  تأثيراجريت العديد من الدراسات المحلية والعالمية لمعرفة 

Cladophora,   ،Oedogonium sp ,Chara  ضد البكتريا والفايروسات وبعض الفطريات المرضية  واعطت نتائج فعالة

ولان العديد من الدراسات لم تتطرق لتصنيف وتحديد نوع  .[17-16] ،[10] واشارة الى احتواء هذه الطحالب على مركبات نشطة

دراسة تصنيفية مفصلة وامكانية الكشف المباشر الطحالب المستخدمة والحصول على عزلات نقية لذلك يهدف البحث الحالي الى 

  .Oedogoniumعلى المركبات الفعالة لاحد انواع طحلب 

 

 المواد وطرائق العمل 

 جمع العينات 

تم اختيار أحد عشر موقع لجمع عينات الطحالب من نهر دجلة ابتداء من قرية الشيخ جميل ضمن محافظه صلاح الدين شمالاً 

 مروراً بالطارمية، ثم منطقة جسر المثنى   وبعض المواقع ضمن مدينة بغداد، كما جمعت عينات ضمن حدود جسرباتجاه الجنوب 

, تم اختيار هذه المواقع  عشوائيا   للبحث عن الطحالب الخيطية الطافية, تم الحصول 1وشكل  1 ديالى وحدود مدينة بعقوبة جدول

شروع الاسحاقي ضمن قرية الشيخ جميل  والتي تقع شمال ناحية العبايجي، وتعد على طحالب خيطية كبيرة من موقعين فقط هما م

منطقة حدودية لمحافظة صلاح الدين, يتميز المشروع بكونه مبطن بالاسمنت مسؤول عن ارواء الاراضي الزراعية على جانبيه 

يب مائية منخفضة وبطيئة الجريان ما يساعد على ، يتميز بمناس2 ناحية العبايجي اطراف بغداد  شكلبدءاً من مدينة بلد الى بداية 

نمو طحالب خيطية كثيفة فضلاً عن العديد من النباتات المائية.  والمقع الثاني هو القناة المائية ضمن مجمع كليات جامعة بغداد مجمع 

ن مضخات من نهر دجلة بعد الجادرية , اذ يتميز بأنه مبطن بالإسمنت عرضه مترين والعمق نحو مترين أيضاً، يتسلم المياه م

تخزينها في احواض كبيرة خلف كلية العلوم السياسية تتميز المياه فيه بأنها متوسطة العمق فيها العديد من الطحالب الملتصقة على 

 أوانٍ بلاستيكية وبقايا الاطعمة،الحافات ومن النباتات المائية فضلاً عن بعض الملوثات العضوية ومخلفات الطلبة من 
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، مع  لتر من مياة المشروع ثم نقلت في اكياس 2020جمعت عينات الطحالب الخيطية  من الموقعين يدوياً في خريف  .B,2 شكل

ً في كل محطة فحصت العينة باستخدام  .[19-18] بلاستيكية الى المختبر. قيست بعض الصفات الفيزيائية والكيميائية للماء حقليا

 .[24-20] ر التصنيف المتوفرةالمجهر الضوئي وتم التشخيص بالاعتماد على بعض مصاد

 

 تحديد النظام الموقعي الجغرافي. : مواقع جمع عينات الدراسة من خطوط الطول والعرض بجهاز1جدول 

 مواقع الدراسة

 قراءة الجهاز

 خطوط العرض )شمالاً( خطوط الطول )شرقاً(

      

 33 80 16.36 44 37 42.16 الموقع الاول

 33 37 20.52 44 22 21.66 الموقع الثاني

 33 26 24.88 44 20 43.76 الموقع الثالث

 33 25 43.69 44 20 39.80 الموقع الرابع

 33 21 32.19 44 21 38.97 الموقع الخامس

 33 20 29.91 44 22 47.15 الموقع السادس

 33 21 15.83 44 26 17.76 السابعالموقع 

 33 22 16.29 44 32 11.73 الموقع الثامن

 33 25 17.57 44 33 26.98 الموقع التاسع

 33 16 20.49 44 22 51.78 الموقع العاشر

 33 13 56.12 44 30 59.82 الموقع الحادي عشر

 

 
 (2021مواقع جمع عينات الطحالب ضمن حدود محافظة بغداد وحدود محافظة ديالى )موقع كوكل،  العراق توضح: خريطة 1شكل 
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) 

 
 الجادرية  B: مشروع الاسحاقي،: Aعينات الطحالب  لمواقع جمع: صور 2شكل 

 

التأكد من نقاوة العينة بالفحص المجهري باازالة الشوائب العالقة  بعد Oedogonium hirnii تم الحصول على كتل للنوع

غسلت  صغيرة،مع خيوط الطحلب و بقايا قواقع واجزاء نباتية، وغسلت عدة مرات بماء الحنفية وقسمت الكتل الخيطية الى اجزاء 

م نشرت وعرضت للهواء مباشرة لعدة مرات, لضمان نظافة ونقاوة العينة ث [19] 2جدول   Chu.13بعد ذلك باستعمال وسط 

 لغرض تجفيفها بالكامل. 

 .Chu.13: تراكيز المكونات الكيميائية لوسط 2جدول 

 التركيز النهائي

mg / L 

الحجم المضاف 

لتحضير لتر وسط 

ml 

تركيز المحلول 

 g / L الخزين 
 ت المادة

400 10 40 3KNO 1 

80 10 8 4HPO2K 2 

107 10 10.7 O2.2H2CaCl 3 

200 10 20 O2.7H4MgSO 4 

100 10 10 Citric acid 5 

20 10 2 Ferric citrate 6 

 1  Micro element 

7 

5.72 1 5.720 3BO3a. H 

0.02 1 0.02 
b. 

O2.6H2CoCl 

0.44 1 0.44 
c. 

O2.7H4ZnSO 

0.16 1 0.16 
d. 

O2.5H4CuSO 

0.084 1 0.084 4MoO2e. Na 

3.62 1 0.362 
f. 

O2.4H2MnCl 

 

 استخلاص المركبات الفعالة 

الاستخلاص باستخدام  الباودر طريقة.  بعدها اجريت على [10] تم تحويلها الى باودر حسب طريقة بعد التأكد من جفاف العينة

بعد الاستخلاص  [12]، اعتماد  على طريقة  Soxhletجهاز  ( بواسطةv/v 1: 1الميثانول والهكسان ومزجيهما بنسبة ) مذيب كحولي

ثم  الكشف الكيميائي عن المركبات الفعالة في  [25](   DMSOوالتبخير تمت اعادة اذابة المستخلصات في ثنائي مثيل سلفوكسيد )

, Glycosides, Phenols, Alkaloids, Resin, Saponines  , Tannins, Flavonoidesمستخلص الطحلب وهي 

Terpenes [26-32]. 

 

 النتائج والمناقشة 

A B 
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اء تعد الخواص الفيزيوكيميائية مهمة في البيئة المائية لارتباطها بتوافر الأحياء المائية ونشاطها، واذ تأثر بالفعاليات الحيوية للإحي

لذلك تم قياس بعض المتغيرات  .[26]، [33]عمود الماء  المغذيات والغازات ضمنالمائية وتؤدي دوراً مهماً في اذابة ومزج 

الفيزيوكيميائية لمواقع جمع العينات للتعرف على طبيعة البيئة التي توجد فيها الانواع التي يمكن عزلها وتنميتها في بيئات مشابها 

منزلية لبيئتها الطبيعية، اذ تميزت اغلب محطات الدراسة بتلوث عضوي من مياه صرف صحي وزراعي وصناعي ومخلفات 

يبين ان هناك فروقاً معنوية  بين المواقع    3 , جدول [34عامة ]في التوزيع النوعي للكائنات المائية ومنها الطحالب بصورة  رتؤث

الحرارة فقد  في درجاتأجمعها في تركيز املاح الصوديوم والاس الهيدروجيني والعكورة والتوصيلية والاملاح الذائبة الكلية. اما 

ان هذا  ديالى والرحمانية،ة بين المواقع الاعظمية والطارمية وقناة الجيش ومشروع الاسحاقي وحدود بغداد كانت الفروق المعنوي

الاختلاف في الخصائص الفيزيوكيميائية للمياه يؤدي الى اختلاف نوعي للطحالب المختلفة، وهذا يتفق مع نتائج الباحثين )نايل، 

 .[ 36-35] (2021؛ فليح، 2021

 

 معدلات قيم بعض الخواص الفيزوكيميائية لمياه مواقع جمع العينات نهر دجلة ضمن مدينة بغداد.: 3جدول 

 

 الفحوصات
درجة حرارة 

 الماء

الاس 

 الهيدروجيني

pH 

 العكورة
 .Cond التوصيلية

 سم\ميكروسيمنز

كلوريد 

 NaClالصوديوم%

 

المواد الصلبة 

 الذائبة الكلية

TDS لتر\ملغم 

 الخطأ القياسي ±المعدل  المواقع

 723.00±7 0.74±0.07 754.33±13.86 14.67±1.76 7.67±0.19 15.67±1.45 مشروع الاسحاقي

 585±2.89 2.12±0.08 991.33±1.86 80.67±0.67 7.45±0.05 12±0.58 الطارمية

 662±1.53 2.6±0.17 1318.3±5.46 42.33±0.88 7.37±0.23 14±0.58 جزيرة بغداد

 763±1.73 2.2±0.05 1432.7±1.76 30±1.15 7.06±0.01 12.67±0.88 جسر المثنى

 654±2 2.55±0.08 1305±3.21 31.33±0.67 7.53±0.14 15.67±0.88 الاعظمية

 852±1.15 3.14±0.03 1634.7±2.67 83±1.73 8.27±0.15 12.33±0.88 الرحمانية

 759.33±2.91 0.8±0.01 1439.3±4.84 14±1.15 7.48±0.2 15±1 قناة الجيش

 1342.3±16.9 5.27±0.09 2752.3±4.33 91±4.16 7.8±0.15 14±1 العبيدي

 622±0.58 2.43±0.26 1231.3±10.68 44.67±1.2 8.05±0.03 11.67±0.33 حدود بغداد ديالى

 594.33±2.33 2±0.06 993.33±2.03 7.07±0.22 6.83±0.12 13.33±0.67 الجادرية

 774.67±2.03 0.97±0.01 863.33±4.7 9.43±0.3 7.63±0.09 14±1 جسر ديالى

P value 0.035* 0.001* 0.001* 0.001* 0.001* 0.001* 

 P≤ 0.05  * وجود فروق معنوية 

 

 
 ..Oedogonium sp: صورة مجهرية لعينة الطحالب المأخوذة من مشروع الاسحاقي تبين وجود النوع 3شكل 

 

 Oedogonium hirnii  وصف طحلب

يوجد هذا الطحلب طافيا او مغموراً في المياه العذبة، وعلى الاغلب يوجد ملتصقاً على النباتات المغمورة والمواد الاخرى 

داخل الماء مثل الحجر والخشب وغيرها في احواض المياه العذبة والبرك والبحيرات والانهار والجداول قليلة الجريان، إذ يكون 

دة من المياه الجارية وتشكل الحصير الاخضر مع غيره من الطحالب الخضر الخيطية مثل: اكثر شيوعاً في المياه الراك

Zygnema و Cladophora  و Spirogyra [37]. 
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بأنه طحلب خيطي غير متفرع ، خلاياه متطاولة  ذات بلاستيدات خضر كثيفة شبكية الشكل O. hirni يتميز النوع 

Reticulate chloroplaste  ومتعددة المراكز النشويةpyrenoids  ًوغالباً ما تكون الخلايا اعرض عند احد طرفيها، واحيانا ،

نجد خلايا منتفخة شبه كروية, يتميز بقلة او غالبا تنعدم الطحالب الصغيرة الملتصقة عليه , السمة التشخيصية الرئيسة للجنس هي 

ن الخلية التي تنشأ نتيجة انقسامها, اذ تنشأ حلقة واحدة لكل انقسام مرت به شكل البلاستيدة ، ووجود حلقات في الطرف الاوسع م

ويصنف  .[39- 38]  4-3تلك الخلية التي يمكن رؤيتها عادة في الخيوط عبر التركيز الدقيق تحت اضاءة مجهر مناسبة، شكل 

 كالآتي: 

Division : Chlorophyta 

     Class : Chlorophyceae  

        Order : Oedogoniales 

             Family : Oedogoniaceae  

                   Genus : Oedogonium 

                         Species :  hirnii     

وموقع  Zygoteجدار  وشكل Oogoniaفي ابعاد الخلايا النباتية )الخضرية( وتركيب  Oedogoniumوتتباين انواع 

طحالب خضر غير سامة يمكن زراعتها او استزراعها بسهولة، تنمو  O. hirnii . وانAntheridia [22]الاعضاء الذكرية 

يمكن ان يحجب اشعة الشمس عن الكائنات الحية  الجريان،خيوط الطحلب طافية على سطح الماء على حافات الانهار بطيئة 

بمعدل نمو سريع عند توفر  Oedogoniumفي اثناء اشهر الصيف , يتميز جنس الماء الاخرى وتستنفد مستويات الاوكسجين في 

 .[41-40]الظروف البيئية الملائمة لذلك استخدم في العديد من الدراسات 

 
 .Oogonia (a)تبين   O. hirniiللنوع  صورة: 4شكل 

 

 الكشف الكيميائي عن بعض المركبات الفعالة في الطحالب المعزولة

تتنوع المركبات الفعالة بصفاتها الفيزيائية والكيميائية واماكن وجودها ضمن الكتلة الحية لاي منتج نباتي سواء كان مسحوقاً 

. في هذه الدراسة تم استعمال [42الطبية ]كما يعود لها فعالية النبات  والطبية،طحلبياً أم لأي نبات اخر يعزى لها التاثيرات الفسلجية 

عدد من الكواشف لغرض تحديد وجود المركبات الفعالة في الطحالب المختارة بحسب المصادر المتوفرة، اذ تحتاج بعض الكواشف 

الفعال الى استعمال المستخلصات في حين اخرى اعتمدت على المسحوق الطحلبي، وذلك يعتمد على طريقة الكشف وطبيعة المركب 

[43]. 

على وجود المركبات  O. hirnii  اظهرت نتائج الكشف الكيميائي التي اجريت على المستخلصات الكحولية لطحلب

الكيميائية النشطة حيوياً منها المركبات الفينولية والفلافونيدات والتربينات والكلايكوسيدات في كل من مستخلص الميثانول 

 . 4لمزج ولكن بمستويات مختلفة جدول والهكسان وا

 .O. hirnii: الكشف الكيميائي عن بعض المواد الفعالة في مستخلصات طحلب 4جدول 

 نوع الكشف
O. hirnii 

 مزج هكسان ميثانول

 ++ +++ +++ الكلايكوسيدات

 +++ + + الفينولات

 + ++ +++ الفلافونيدات

 +++ ++ +++ التربينات

 +++ عالي   ++ متوسط   + ضعيف
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في حين اجري الكشف الكيميائي عن الصابونيات والراتنجات والتانينات والقلويات باستعمال المسحوق الطحلبي المعزول 

في حين أعُطيت مركبات  ايجابية،فأظهرت النتائج ان مركبات التانينات والراتنجات والصابونيات اعطت نتيجة  استخلاص،بدون 

  . 5, جدول O. hirniiالقلويات ونتيجة سالبة في طحلب 

والفلافونيدات والتربينات والتانينات والراتنجات  مثل الفينولاتالى ان وجود المركبات الكميائية . [ 45-44] أشار كل من

والصابونيات والقلويدات تكون مسؤولة عن النشاط المضاد للفطريات، إذ اظهر كشف الفينولات كميات عالية لهذه المركبات في 

هذه المستخلصات للقتل الفطريات الممرضة لنبات الحنطة بنسبة كبيرة فاقت استخدام المبيد  ويمكن استخدامالمزج، مستخلص 

 الصناعي.

 

 .O. hirnii  : الكشف الكيميائي عن بعض المواد الفعالة في مسحوق طحلب5جدول 

 O. hirnii نوع الكشف

 + التانينات

 + الراتنجات

 ˗ القلويات

 + الصابونيات

 عدم وجود المادة الفعالة -وجود المادة الفعالة, + 

 

اذ تعمل المركبات الفينولية على تكوين اواصر بين مجموعة الهيدروكسيل ومجموعة الكبريت لبروتين الخلية الفطرية، وهذا 

الفعالة للانزيمات الخلوية يؤدي الى تغير طبيعة البروتينات الخلوية مسببة ترسيبها وفقدان وظيفتها, وذلك عبر الارتباط بالمواقع 

بواسطة مجاميع الهيدروكسيل الموجودة في الفينولات، فتعمل على تشكيل اواصر هيدروجينية مع تلك المواقع، وبالتالي تثبط 

داخل المركبات الفعاليات الايضية المهمة التي تقوم بها تلك الانزيمات مثل التكاثر والنمو وتخليق البروتينات المختلــــــفة, كما تتــــــ

 .[47-46] الفينولية مع تخليق الجدار الخلوي والغشاء الخلوي وتؤدي الى تحطمه ومن ثم قتل الفطر

ان مركبات [ 48]. فقد بين O. hirniiلطحلب اظهر كشف الفلافونيدات كميات كبيرة لهذه المركبات في مستخلص الميثانول 

وجد انها مواد فعالة مضادة للميكروبات  الميكروبية التيجها النباتات استجابة للعدوى الفلافونيدات هي مواد فينولية هيدروكسيلية تنت

ضد مجموعة واسعة من الكائنات الحية الدقيقة، ويرجع نشاطها الى قدرتها على الارتباط مع البروتينات خارج الخلية والقابلة 

لطبيعة الفلافونيد المحبة للدهون قد تؤدي الى تعطيل الاغشية للذوبان، وتكون معقدة في جدران الخلايا الفطرية، فضلاً عن ان ا

الفطرية. ان وجود المواد المضادة للاكسدة تقوم بمعادلة الجذور الحرة في النبات الناتجة عن الاصابة بالأمراض الفطرية، وبذلك 

  .[49]من نسبة انبات البذور  تمنع تلف الخلية النباتية، وعليه تزيد المركبات الفينولية والمواد المضادة للأكسدة

وهذا لا يتفق مع    ، O. hirniiاما بالنسبة للكلايكوسيدات فانها وجدت بكميات عالية في مستخلص الميثانول والهكسان لطحلب 

خفيفة ،  ويعزى السبب لاختلاف نوع الطحلب ونوع المذيب، اذ تمتاز هذه المركبات بأنها عديمة اللون  وذات طعم مر وسمية [10]

,  واشارت العديد من الدراسات الى ان الخصائص المضادة للميكروبات قد تكون مرتبــــطة [50] وتذوب في الماء والكحول

، إذ وجد انها من العوامل لنتائج وجود الراتنجات في الطحلبكما بينت ا .[  52-51]بوجــــــود الكلايكوسيـــــــدات في الطحالب 

 .[53]ا والفطريات المضادة لنمو البكتري

تحتوي الطحالب الخضر بصورة عامة على التانينات والصابونيات لكن بكميات متفاوتة بحسب نوع وبيئة الطحلب، وجد ان 

الذي بين ان مستخلص الايثانول  [10] قيد الدراسة اظهر كشف موجب لهذين المركبين، وهذا لا يتفق مع O. hirniiطحلب 

لا يحتوي على مركبات الصابونيات، وقد يرجع السبب  لاختلاف نوع الطحلب وموسم  sp.  Oedogoniumوالميثانول لطحلب

ومكان جمع العينة وطريقة الاستخلاص، اذ تمثل الصابونيات مركبات عضوية تشبه في تركيبها الكلايكوسيدات اذ ترتبط في الغالب 

تستخدم في طب الاعشاب ولها العديد من  [54]ستيرولات بجزء سكري لتكون كلايكوسيدات صابونية، وتتكون من تربينات و

ً نشاط مضاد للفطريات, كما تعمل  الخصائص الدوائية، اذ تدخل في صناعة الادوية المضادة للالتهاب والاورام، ولها ايضا

. اشار [56-55]يفته الصابونيات على تكوين معقدات مع الستيرولات في جدار الخلية الفطرية، وهذا يؤدي الى فقدان الغشاء لوظ

الى ان التانينات مركبات مضادة للاكسدة تحمي المركبات الحيوية المهمة وتمنع الاصابة بالكائنات الدقيقة الممرضة، كما لها  [57]

القابلية  وهي إما تكون مواد قابلة للتحلل وإما غير متحللة، فضلاً عن ذلك تمتلك والخمائر،تأثير سام في الفطريات والاحياء المجهرية 

على ايقاف النزف، ولها تأثير مطهر لقدرتها على قتل البكتريا والفطريات، إذ تعمل على تثبيط الانزيمات والبروتينات الناقلة 

 .[59-58]الموجودة في غشاء الخلية 
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وجود  بعدم[ 10]اختلفت نتائج دراستنا مع  الطحلب،اظهرت الدراسة وجود مركبات التربينات والقلويات في مستخلصات 

ان التربينات مركبات ذات هياكل كاربونية متنوعة تشمل عدداً  [60]، فقد بين O. hirniiمركبات القلويات في مستخلصات طحلب 

من المواد المهمة للنبات، اهمها الزيوت العطرية والمطاط وبعض الهرمونات، تمتاز بنشاط بيولوجي عالٍ مضاد للأورام والفيروسات 

تستخدم كمبيدات حشرية ولها نشاط مضاد للميكروبات والفطريات بسبب طبيعتها المحبة للدهون تسبب هذه المركبات  والالتهاب كما

 اضطراب الاغشية للخلية الفطرية.

 اذ وجدطبياً هو المورفين،  منها مفيدةالى ان القلويات هي مركبات نتروجينية غير متجانسة الحلقة،  [61]في حين اشار 

. وقد تميزت القلويات الموجودة في   Entamoebaو Giardiaالجيارديا دة للطفيليات بما في ذلك ضد انواع له خصائص مضا

. [62]اغلب النباتات الطبية بوجود تأثير فسلجي ودوائي بوصفها مسكنة للآلام ومرخية للعضلات ومقللة لتسارع ضربات القلب 

. ومن كل ما تقدم يجعل وجود هذه [63]للفطريات، وبالتالي تمنع نمو الخلايا  DNAكما تعمل على الارتباط بالحامض النووي 

المركبات في الطحالب مثيرة للاهتمام ليس فقط وجود مركب معين، وانما تنوعها الهائل وامكانية زراعتها وحصادها في ظروف 

 . [11]مختلفة مما يؤدي الى اثراء بعض المركبات النشطة حيوياً 

 الاستنتاجات

الصيف. يعد الطحلب من الطحالب واسعة الانتشار ضمن المسطحات المائية الضحلة ويزدهر وجوده في الخريف الى بدية 

الفعالة كما يمتلك هذا الجنس تراكيز عالة من عدد كبير من المركبات  الملتصقة.تخلو خلايا الطحلب من الطحالب الصغيرة  تكاد

نات والكلايكوسيدات الصابونيات والراتنجات والتانينات والقلويات التربينات والقلويات التي الفينولية والفلافونيدات والتربي منها

 وزراعية.يمكن استخدامها في مجالات طبية 

 

 

References 

1. Al-Magdamy, B.A.H. & Al-Salman, I.M.A. (2021). Variation of non-diatomic algae in a martyr 

monument lake under different climate factors. IOP Conf. Series: Earth and Environmental 

Science, 779(1): 012084.  

2. Bere, T. &Tundisi, J. G. (2012). Effects of cadmium stress and sorption kinetics on tropical 

freshwater periphytic communities in indoor mesocosm experiments. Sci. Total Environ., 432: 

103–112. 

(. دراسة بيئية للطحالب الملتصقة على نباتي القصب والشمبلان في نهر ديالى / العراق. رسالة 2018يوسف، عمر شعلان )   .3

لعلوم الصرفة، جامعة ديالى. ماجستير، كلية التربية ل  

4. Abdulsahib, Z.K. & Al-Magdamy, B.A.H. (2021). The effect of changing the culture medium on 

the growth curves of some Iraqi diatoms. Biochem. Cell. Arch., 22 (1). 

5. Santhoshkumar, K.; Prasanthkumar, S. & Ray, J.G. (2016). Chlorococcum humicola (Nageli) 

Rabenhorst as a renewable source of bioproducts and biofuel . Journal of Plant Studies, 5(1): 48–

57. 

6. Marina, B. ; Noor, A.I. & Aweng, E.R. (2013). Biodegradation of oily wastewater by pure culture 

of Bacillus cereus. J. Agric. Biol. Sci., 8: 108–115.  

7. Zhao, J.; Zhang, B. & Zhang, Y. (2008). Chlorophytes of biological soil crusts in Gurbantunggut 

Desert, Xinjiang Autonomous Region, China. Front. Biol. China, 3: 40–44. 

(. تأثير بعض مستخلصات الطحالب في تثبيط نمو الفطر 2015عباس، هند هادي؛ سلمان، جاسم محمد وحسن، علاء عيدان ) .8

Fusarium solani (. 1(، العدد )7المسبب لمرض العفن الجاف. مجلة الكوفة للعلوم الزراعية، المجلد )    

9. Abo-Shady, A. M. (2008). Protoplast isolation and fusion from Chlorella sp.  and  Chlorococcum 

sp.  Egypt . J. Biotechnol., 28: 223–233.  

10. Al- Maoula, M. S. A. (2017). The Biological Activity of some Secondary metabolites for some 

Algae species which isolate from Baghdad city. M.SC Thesis. Ministry of Higher Education and 

Scientific Research. College of Science. Mustansiriyah University. 



112 

 

11. Yousif, D.Y.M. ; Dwish, A.S. & Shafiq, S.A. (2015). Antifungal activity of algal Spirogyra sp. 

against fungal Fusarium oxysporum. World Journal of Pharmaceutical Research, 4(1): 1620–

1628.   

12. Taskin, E.; Ozturk, M. & Kurt, O. (2007). Antibacterial  activities of some marine algae from the 

Aegean Sea (Turkey). African Journal of Biotechnology, 6 (24): 2746 –2751.  

13.  Chester, C.G. & Stott, J.A. (1964). The production of Antibiotic substances by seaweeds. Proc. 

Int. Seaweed Symp., 2: 49-53. 

14. Balaji, M.; Thamilvanan, D.; Vinayagam, S.C. & Balakumar, B.S. (2017). Anticancer, 

Antioxidant activity and GC-MS analysis of selected microalgal members of Chlorophyceae. 

IJPSR, 8 (8): 3302- 3314. 

15. Maulood, B.K.; Hassan, F.M.; Al-Lami, A.A.; Toma, J.J. & Ismail, A.M. (2013). Checklist of 

Algal Flora in Iraq. Ministry of Environment. Baghdad. Iraq. 

16. Adesalu, T.A.; Temenu, T.O. & Julius, M.L. (2016). Molecular characterization, lipid analysis 

and GC-MS determination of bioactive compounds identified in a West African strain of the 

green alga Oedogonium (Chlorophyta ). Journal of  Pharmacognosy and Phytochemistry, 5(6): 

1–6. 

17. Thomas, N.V.; Ghafour, D.D.; Diyya, A.S.M.; Ismail, R.R. & Jalal, L.K. (2021). Antibacterial 

effects of the organic crude extracts of freshwater algae of Sulaymaniyha, Kurdistan Region , 

Iraq. Journal of Medicinal Plant Research, (15)4: 178–187. 

ة عنصري الكادميوم (. قابلية بعض اجناس الفطريات والطحالب المعزولة محلياً في تحطيم وازال2018شاكر، بشرى كاظم )   .18

والكروم ومبيد الكلايفوسات من الاوساط المائية الملوثة. اطروحة دكتوراه . كلية التربية للعلوم الصرفة /ابن الهيثم . جامعة 

 . بغداد

ه، (. امكانية تحفيز بعض الطحالب المعزولة محلياً لانتاج الوقود الحيوي. اطروحة دكتورا2016العكيلي، ثائر محمد ابراهيم ) .19

 .كلية التربية للعلوم الصرفة/ ابن الهيثم، جامعة بغداد، العراق

20. Hoyos, C. D. & Vega, J.C. (2000). Phytoplankton structure and dynamics in Lake Sanabria and 

Valparaiso reservoir (NM Spain), Hydrobiologia, (424): 25–37. 

21. Habdua, L.; Lajtner, J. & Belinic, L. (1995). The contribtion of gastropod biomass in 

macrobenthic communities of a kaestic river. Department of Zoology, faculty of science, 

University of Zagreb 

22. Prescot, G.W. (1982). Algae of the western great lake area William’  C. Brown CO., Puplishers, 

Dubuque, Iowa: 977 pp. 

23. Islam, N.  & Zaman , K.M. (1975). Limnological  studies  of the river Buriganca. Asitic. Soc. 

Bangladesh. III . Biological aspect.  J. Asiatic Soc. Banglade. (SC)., 1(1): 65 –145.  

24. Bellinger, E.G. & Sigee, D.C. (2010). Aky to more frequently occurring freshwater algae. 

Freshwater algae. John. Wiley and Soncitd. 

25. Snehlata, P.; Rajshree, P. & Rita, S. (2014). Phytochemical Screening of Selected  Medicinal 

Plant Cinnamon Zeylanicum bark extract, Area of research; Uttarakhand, India. Int. J. Sci. Res. 

Publications, Volume 4, Issue 6, June . 

26. Shehata, S. A. & Bader, S. A. ( 2010 ). Water qualtity changes in Nile cariar  Egypt. J. of Applied 

Sciences Research,6 (9): 1457–1465. 

27. Ayoola, G. A.; Coker, H.A.B.; Adesegun, S.A.; Adepoju- Bello, A.A.; Obaweya, K.; Ezennia, 

E.C. & Atangbayila, T.O. (2008). Phytochemical screening and Antioxidant Activities of some 

selected Medicinal plant used for Malaria Therapy in Southwestern Nigeria . Trop. J. Pharm. 

Res., 7(3): 1019–1024.29. 

28. Al-Khazragi, S.M. (1991). Biopharmacological  study of Artemisia herba  Alba. M.SC. Thesis. 

Baghdad University 



113 

 

(. الكشف عن المركبات الكيميائية والتنقية الجزئية 2009محمد، علي صادق؛ الدليمي، محمد عباس وساعور، كوكب يعقوب ) .29

لعلوم، المجلد المجلة العراقية ل .(Solanum nigrum) للقلويدات في مستخلصات )ثمار واوراق وجذور( نبات عنب الذيب

314 – 303(: 3(، العدد )50)  

العراق. المجلة  –(. دراسة وبائية تشخيصية علاجية لمرض الجرب في ضأن محافظة الانبار 2020شحاذه، سعاد شلال ) - .30

7 – 1(: 1(، العدد )34العراقية للعلوم البيطرية، المجلد ) . 

31. Foulger, J.H. (1931). The use of the Molish (α- Naphthol) reactions in the study of sugars in 

Biological fluids . J. Biological. Chemistry., 92 : 345–353 

32. Harborne J. B. (1973) . Phytochemical Methods. Chapman and Hall , London , 1 – 271 

33. Werner, I.; Clark, S. & Hinton, D.E. (2003). Biomarker and understanding of aquatic organism 

responses to environmental stressors. California Agriculture, 57(4): 110–115. 

(. تأثير تغير سرعة التيار المائي للوسط الزرعي 2018السلمان، ابراهيم ثائر؛ العكيلي، ثائر محمد ابراهيم وكبان، امين عبود ) .34

ومعدلات النمو وازمنة التضاعف لثلاث طحالب خضر معزولة محلياً. المؤتمر الدولي الخامس، جمعية صيانة  في منحنيات

 .المصادر الوراثية والبيئة العراقية

(. دراسة مجتمع الهائمات النباتية وبعض العوامل ذات العلاقة في نهر الفرات بين مدينتي 2021نايل، ايمان سامي عبد الامير ) .35

الصقلاوية. رسالة ماجستير، كلية التربية للبنات، جامعة الانبار، العراقالفلوجة و . 

(. تأثير المخلفات السائلة المطروحة من وحدة المعالجة في مصفى الدورة في مجتمع الهائمات النباتية 2021فليح، عاصم حسن ) .36

جامعة بغداد، العراق )دراسة تطبيقية(. رسالة ماجستير، كلية التربية للعلوم الصرفة / ابن الهيثم، . 

37. Sahoo, D. & Seckbach, J. (2015). The Algae world. Springer Netherlands, 1sted. Vol. 26. London. 

38. Guiry, M.D. & Guiry, G.M. (2008). "Oedogonium" Algaebase (http://www.algaebase.org), 

World-wide electronic publication, National University of Ireland, Galway. 

39. Behera, C.; Dash, S. R.; Pradhan, B.; Jena, M. & Adhikary, S. P. (2020). Algal diversity of Ansupa 

lake, Odisha, India. Nelumbo , 62(2): 207–220. 

40. Lawton, R.J.; de Nys, R. & Paul, N.A. (2013). Selecting reliable and robust freshwater macroalgae 

for biomass applications. PLoS ONE, 8(5): e64168 . 

41. Neveux, N.; Yuen, A.K.; Jazrawi, C.; Magnusson, M.; Haynes, B.S.; Masters, A.F.; Montoya, 

A.; Paul, M.A.; Maschmeyer, T. & de Nys, R. (2014). Biocrude yield and productivity from the 

hydrothermal liquefaction of marine and freshwater green macroalgae. Bioresource Technology, 

155: 334–341. 

ً ببعض 2012السعيدي، ولاء ياس لهمود ) - .42 (. تقييم كفاءة المستخلصات المائية والكحولية لثمار البلوط وبذور الحلبة قياسا

ة لبذور الباقلاء والسبانغ. رسالة ماجستير، كلية العلوم، جامعة القادسية.المبيدات الفطرية في السيطرة على الفطريات المرافق  

(. دراسة فاعلية المستخلصات النباتية )الريحان, القرض, الفلية( كمضاد لبعض البكتريا 2018محمد، آمنة خالد حسين ) - .43

قسم النبات، جامعة سبها، ليبيا -الممرضة للانسان. رسالة ماجستير، كلية العلوم  

44. Cowan, M. M. (1999). Plant products as antimicrobial agents. Clinical  Microbiology  Reviews, 

12(4): 564-582. 

45. Das, K.; Tiwari, R.K.S. & Shrivastava, D.K. (2010). Techniques for evaluation of medicinal plant 

products as antimicrobial agent: Current methods and future trend. Journal of Medicinal Plants 

Research, 4(2): 104 -111. 

46. Farag, R.S.; Daw, Z.Y.; Hewed, F.M. & El-Baroty, G.S.A. (1989). Antimicrobial activity of some 

Egyption spice essential oils. J. Food Product, 52(9): 665– 667 

47. Feeny, P. (1998). Inhibitory effect of Oak leaf tannins on the hydrolysis of proteins by trypsine. 

J. Phytochemistry, 8: 209–212. 

48. Arif, T.; Mandal, T.K. & Rajesh, D. (2011). National research institute of basic Ayurvedic 

sciences. Nehru Garden, India, 2: 283–311. 

49. Rakic, S.; Povrenovic, D.; Tesevic, V.; Simic, M. & Maletic, R. (2006). Oak acorn, polyphenols 

and antioxidant activity in functional food . Journal of Food Engineering, 74 (3): 416-423. 

لمملكة العربية السعودية(. النباتات الطبية وزراعتها. دار المريخ للنشر. الرياض. ا1981حسين، فوزي طه قطب ) .50 . 



114 

 

51. Rucker, G.; Kahrbaum, S.; Sakulas, H.; Lawong, B. & Goeltenboth, F. (1992). Acetylenic 

glycosides from microglossa pyrifolia. Planta Medica, 55: 266–269. 

52. Murakami, A.; Ohigashi, H.; Tanaka, S.; Tatmatsu, A. & Koshimizu, K. (1993). Bitter 

cyanoglycosides from Lophira alata. Phytochemistry, 32: 1461–1466 

53. Savluchinske, S.F.; Carios, J.; Gigante, B. & Marcelo, J. (1997). Antimicrobial activity of 

dehydroabietic acid derivatives. Vital Real, Portugal. 

54. Bangham, A.D.; Horbex, R.W.; Glauret, A.M.; Dingle, J.T. & Incy, I.A. (1962). Action of 

saponins of biological membranes. Nature, 169: 925–955. 

55. Assa, Y.; Gestetner, B. & Henis, Y. (1972). Fungistatic activities of Lucerne saponins and 

digitonins as related  to sterols. Life Sci., 11: 637–647. 

56. Keutens, E.A.J.; Devrije, T.; Vanden Boo, C.; De-Waard, P.; Plasmna, H.H.; Thiel, F.; Chupin, 

V.; Jongen, W.M.F. & De-Kruijff, B. (1995). Molecular basis of glucoalkaloid induced membrane 

distruption. Biophys. Acta., 1240: 216–228. 

( مؤسسة دار الكتب 1(. فسلجة النبات. الجزء الثاني. )1981محمد، عبد العظيم والريس، عبد الهادي ) - .57  

58. Geissman, T.A. (1963). Flavonoid compounds , tannins , lignins and related compounds. 

Macmillan Co., New York: 265 pp. 

59. Greulach, V.A. (1973). Plant function and structure. The Macmillan Co., New York. 

60. - Mendoza, L.; Wilkens, M. & Urzua, A. (1997). Antimicrobial study of the resinous exudates 

and of diterpenoids and flavonoids isolated from some Chilean Pseudognaphalium (Asteraceae). 

J. Ethnopharmacol.: 58– 85. 

61. Klausmeyer, P.; Chmurny, G.N.; McCloud, T.G.; Tucker, K.D. &  Schoemaker, R.H. (2004). A 

novel antimicrobial indolizinium alkaloid from Aniba panurensis. J. Nat. Prod., 67 (10): 1732–

1735. 

62. Taesotikul, T.; Panthon, A.; Kanjanapothi, D.; Verpoorte, R. & Schefeer, J.J. (1998). 

Cordiovascular activity of the crude alkaloidal fraction from Tabernaemontana pandacaguiin the 

rat. J. Ethnopharmacol.,  59: 131–137. 

63. Marr, W.; Tan, G.T. ; Gordell, G.A. & Pezzuo, J.M. (1991). Biological activity of noval 

microcyclic alkaloid from albizia amara detected on the basis of interaction with DNA. J. Nat. 

Prod., 54: 1531–1542. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



115 

 

2nd Samarra Local Scientific Conference Proceedings, 3-4/5/2023 

 
Samarra Journal of Pure and Applied Science 

www.sjpas.com 
 

p ISSN: 2663-7405 
e ISSN: 2789-6838 

Taxonomic ecological study of the alga Oedogonium hirnii with the 
detection of some of its active compounds 

Buthaina Abdul Aziz Hassan Al-Magdamy1*, Zainab Najm Abbood Al-Maliki2 and Rehab 
Ismail Khaleel AL-Gburi3  
1- Department of Biology, College of Education for Pure Sciences / Ibn Al-Haytham, University of Baghdad, Iraq 
2- General Directorate of Education Baghdad Karkh two. 
3- Department of Biology, College of Education for Pure Sciences / Ibn Al-Haytham, University of Baghdad, Iraq 
 

Article Information  Abstract 
Received: 20/03/2023  
Accepted: 25/04/2023 

Algae samples were collected from the Tigris River and some water 
bodies and irrigation projects in Autumn  of the year 2020-2021, 
starting from the village of Sheikh Jamil within the Salah al-Din 
Governorate in the north towards the south, passing through Tarmiya, 
then the Muthanna Bridge area and some sites within the city of 
Baghdad, to the borders of Diyala Bridge and the borders of the city of 
Baquba for the purpose of Searching for floating Chlorophyte 
filamentous algae, filamentous algae were obtained from only two sites, 
which are the Al-Ishaqi project within the village of Sheikh Jamil, north 
of Baghdad, and within the water canal in the Baghdad Al-Jadriya 
Colleges Complex. Algae were collected by hand and some of the 
physical and chemical properties of water were measured in the field at 
each site. The sample was examined using a light microscope. It was 
diagnosed as Oedogonium hirnii, after ensuring the purity of the sample 
by microscopic examination by removing the impurities suspended in 
it. It was washed several times with tap water and then using Chu.13 
medium. For several times, then it was spread and exposed to the air 
directly for the purpose of drying it completely, a powder was obtained 
after which the alcoholic extraction method was used using methanol 
and hexane and their mixtures in a ratio (1: 1 v / v) by means of the 
Soxhlet device, the chemical detection of the alcohol extracts and O. 
hirnii was carried out, and the results showed The presence of bioactive 
compounds are compounds, They are phenolic compounds, flavonoids, 
carbohydrates, resins, tannins, terpenes, alkaloids and saponins at 
different levels for both solvents and their mixtures, as the phenols 
formed a higher concentration in the mixture than in each solvent 
separately. The chemical detection of tannins, resins, alkalis and soaps 
for algae powder showed a positive result, while the alkali compounds 
gave a negative result. 
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Diabetes is a disease that affects many people, which in turn leads to a 

defect in the function of the nerves, and people with this disease may 

be accompanied by the emergence of moderate to severe cases of 

depression, which leads to a deterioration of the patient’s 

psychological state. Therefore, we suggested studying the relationship 

of dopamine with people with diabetes, because dopamine plays an 

effective role in the psychological state. This study included taking a 

group of patients with diabetes and determining their incidence of 

mild and severe depression, by using the Beck depression scale, in 

addition to a control group (non-diabetic or depressed). The patients' 

ages ranged between 35-40 years. Blood samples were taken from the 

groups patients and control then the dopamine level was measured by 

ELISA technique. The results showed that the dopamine hormone 

significant increase (P<0.05) in healthy people, while its concentration 

decreased in people with diabetes as follow mild depression 287.33 ± 

8.09 pg/ml, severe depression 245.63 ± 6.78 pg/ml, control group 

298.91 ± 9.15 pg/ml. From the results, the decrease in dopamine 

concentration may occur as a result of diabetes or from therapy.  
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Introduction 
Diabetes mellitus properly called diabetes mellitus, consider as major epidemic of this 

century [1], the prevalence has increased by fifty percentages over the past ten years ago [2]. 

A modern epidemic show that diabetes considers one of the oldest diseases in the world, as 

described in the historical records of civilizations such as ancient Egypt, India and Persia ]3]. 

The World Health Organization states that 347 million people worldwide had diabetes in 

2008, which equates to 9.5 percentage of the adult population [2]. There are 2 types of 

diabetes disease (type 1 and type 2). 

In type 1 diabetes state of hyperglycemia occurs as a result of process complex of disease 

in which many factors like genetic and environmental factors which trigger an autoimmune 

http://creativecommons.org/licenses/by/4.0/
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response that still needs to be elucidated [4]. During this disease, cells of pancreatic within 

the islets of Langerhans will destroyed, occur in individuals with this condition the 

administration of un-synthesized insulin for survival, even though the subset has significant 

residual production of C-peptide [5]. 

Depression is a very common and serious medical disease and a prevalence ranging from 

11 percentages in low-income countries to 15 percentages in high-income countries [6]. The 

lifetime risk of developing a mental health problem is about 50 percentages, and this leads to 

lower employment, productivity, and wages [7]. Depression is the fourth cause, while 

diabetes is the eighth cause in disability-adjusted life years in developed countries [6]. 

 

There is evidence that the diffusion of depression is middling high in pre-diabetics and 

undiagnosed diabetics, and significantly high in in the past diagnosed diabetics compared 

with normal level of glucose metabolism persons [8]. Prevalence of depression can have 

increased to be 3 once higher in people with type 1 diabetes while two once as high in people 

with type 2 diabetes as compared with other normal persons [9]. Anxiety show in Forty % 

with type 1 and 2 diabetes [10]. Anxiety and depression in person suffered of diabetic 

worsens diabetes prognosis, increases non-compliance with medical treatment [11], reduces 

quality of life [12] and increases mortality [13]. Dopamine play major roles in normal 

behavior and pathology within these circuits underline a number of psychiatric conditions. 

Physiological stress and emotional stress and anxiety it occur to enable the organism 

avoid risks and provide motivation to reach goals. However, stress overload has adverse 

effects, like the major psychiatric disorders such as depression, schizophrenia, substance 

abuse [14]. 

People with diabetes develop an inflammatory state, which may pose danger or harm to 

the body, and this inflammation is considered a type of damage that may lead to effects on the 

brain, which in turn leads to an imbalance in dopamine, which may be associated with a state 

of depression that affects the psychological state of the person.  

Material and method  

The study extended from March 2022 to February 2023. Samples were collected from Al-

Qasim General Hospital and private clinics, and they were diagnosed with disease by the 

specialist doctor, a questionnaire was distributed to diabetic patients who visit clinics and 

who do not suffer from any chronic diseases other than diabetes. After that, a special form 

called the Beck Depression Scale was distributed to identify people who suffer from 

depression Prepared in advance by a specialist doctor. 

60 people who were suffering from moderate and severe depression were chosen to 

measure the concentration of dopamine in the serum, in addition to 20 people who were not 

suffering from any disease as a control group. 

 

Sample collection  

5 milliliters of blood from venous were withdrawn from patient and controls groups also, 

by vein-puncture in aseptic technique by disposable syringe.  The blood sample was 

dispensed in sterile plain tubes and left for about 1/2 hours to clot and then centrifuged for 5 

minutes at room temperature to obtain on the serum and dispensed into sterile eppendorf 
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tubes and stored at -20°C until assayed. Dopamine concentration was measured using the 

ELISA technique by using Human dopamine (ELISA) from mybiosource – France. This ELISA 

kit used Competitive-ELISA as the method.  

   

Results  

Results in table 1 showed the level of dopamine in serum of diabetic’s patient. 

Table 1: Level of dopamine in serum of diabetic’s patient suffered of depression.  

 

 

 

 

 

 

 

 

 

Discussion  

The results showed no significant differences at (P<0.05) between the first (mild 

depression) and the third group (control) groups. But although there were no significant 

differences between the two groups, it showed a lower concentration of dopamine in mild 

depressed patient as compared with the control group. 

This is on the one hand, but on the other hand, both of these groups showed a significant 

difference from the second group severe depression). 

Disease of diabetes is common and affects many people and previous studies, have 

proven the existence of a relationship between diabetic patients and their incidence of 

various cases of depression, ranging between moderate and severe cases. Therefore, this 

study focused on the relationship between depression and diabetes through the study of the 

dopamine hormone Some evidence show that the diffusion of depression is high in non- 

diagnosed and pre-diabetics, and significantly increased in formerly diagnosed diabetics as 

compared with normal glucose metabolism individuals [15]. 

Patients with diabetes mellitus who receive exogenous insulin to control a hyperglycemic 

state may experience peripheral hyperglycemia or hyperinsulinemia that increases the risk of 

acute or chronic stress leading to an inflammatory state and causing dysregulation 

Hypothalamus pituitary adrenal axis. This dysfunction of the Hypothalamus pituitary adrenal 

axis can cause disruption in both the sympathetic and parasympathetic nervous systems 

leading to depression [16] 

There is proof support for a role diminished neurotransmission dopamine   in depression.  

The physiological changes which result from reduced dopamine signaling could result from 

either decreased release it from presynaptic neurons or low signal transduction, either due to 

changes in number of receptor or function or changed in signal inside of cells [17]. 

Groups Level of dopamine (pg/ml)  

Mean ± SE   

Mild depression  287.33 ± 8.09  

Severe depression  245.63 ± 6.78 

Control 298.91 ± 9.15  

LSD value 20.03 * 

* (P<0.05) 
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Pérez‐Taboada and others referred that diabetes activates oxidative stress and alters 

dopamine neurotransmission, and increases of susceptibility to neurodegenerative damage 

which then leads to motor impairment [18].  

It is clear from the above results that the concentration of dopamine was high in healthy 

people, while we notice a low concentration in people with diabetes, and this indicates a 

relationship between people with diabetes and the appearance of signs of depression, because 

people with diabetes show a decrease in the level of dopamine. This decrease may be due to 

either the high insulin hormone in the infected people as a result of taking medication.  

Certain or may be the result of an imbalance in the HPA, which plays a role in depression and 

low dopamine 

 

Conclusion 

The decrease in the level of dopamine may be due to therapeutic interventions for 

diabetics, so we recommend studying the relationship between dopamine and the treatments 

taken by diabetics [19[. 
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   الأول النوع من السكري مرضى لدى الدم مصل في الدوبامين مستوى تقدير

 3خالد رحيم كاظم  2لنا نزار عبدالرزاق 1 مها محمود شاكر

 العراق  مديرية تربية بابل / قسم تربية الهاشمية/ بابل/وزارة التربية /  1

 العراق   بغداد، الاولى،الرصافة  بغداد،وزارة التربية العراقية / مديرية تربية  2

                                                                       جامعة القاسم الخضراء /كلية علوم البيئة / قسم التلوث البيئي / بابل/ العراق  3

 معلومات البحث:  الخلاصة:

 مرض السكري هو مرض يصيب الكثير من الناس والذي بدوره يؤدي إلى خلل في

وقد يصاحب المصابين بهذا المرض ظهور حالات اكتئاب  الأعصاب،وظيفة 

نا قترحامتوسطة إلى شديدة مما يؤدي إلى تدهور حالة المريض. حالة نفسية. لذلك 

لحالة في ا لأن الدوبامين يلعب دورًا فعالًا  السكر،دراسة علاقة الدوبامين بمرضى 

ديد مدى تضمنت هذه الدراسة أخذ مجموعة من مرضى السكري وتح .النفسية

لى إافة إصابتهم بالاكتئاب الخفيف والشديد باستخدام مقياس بيك للاكتئاب بالإض

مجموعة ضابطة )غير مصابين بالسكري أو مكتئبين(. تراوحت أعمار المرضى 

خذ عينات الدم من المجموعات الضابطة ثم تم قياس سنة. تم أ 40-35ما بين 

د بشكل تائج أن هرمون الدوبامين زاأظهرت الن. .ELISA مستوى الدوبامين بتقنية

لدى الأشخاص الأصحاء ، بينما انخفض تركيزه لدى مرضى  (P <0.05) ملحوظ

، pg/ml  8.09±  287.33السكري على النحو التالي للاكتئاب الخفيف 

 298.91، والمجموعة الضابطة  pg/ml  6.78±  245.63والاكتئاب الشديد 

 ±9.15  pg/ml في تركيز الدوبامين نتيجة لمرض السكري، قد يحدث انخفاض 

 او تداخلات علاجية 

 30/03/2023 تأريخ الاستلام:

 2023/05/02تأريخ القبـــول: 

 الكلمات المفتاحية:

النوع الاول، مقياس بيك ، السكري

 الدوبامين.،الاكتئاب ، بللاكتئا

 معلومات المؤلف
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The alginate lysates are categorized by an environmentally friendly 

isolated Bacillus   sp. It from   the department of Biotechnology, 

Science   college, Baghdad university was used for alginate lysate    

The brain heart infusion broth was activated at 37 °C. The bacteria 

were kept on the nutrient agar plates by weekly subculture. Alginate 

lysate extraction procedures includes: Enzyme Screening, Enzyme 

Production, growth condition and physical condition. An 

environmentally friendly Bacillus spp. Isolated from the department 

of Biotechnology /Science College /Baghdad University was used for 

alginate lysate production. Alginate lease was isolated from Bacillus 

sp.  Specific activity to crude enzyme was 14.4U/mg. The best media 

for production is the Laurie broth with specific activity 42U/mg, 

higher specific activity to carbon source was 48 u/mg for glucose, 

when NaNo3 as nitrogen source give higher specific   activity   

52.73U/mg, higher   specific activity in hydrogen number 7.5 is 

43U/mg while for temperature is 42U/mg in 37c.48 hours is the 

best incubation period with specific activity 41U/mg. In this 

research, we used Bacillus sp. strain from the Department of 

Biotechnology /College of Science to assess the capacity of the strain 

to generate and classify alginate lease.  All of the above findings 

suggested that alginate was essential for the production of alginate 

lease . 
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Introduction 

Alginates are salts of alga nick acid, a 1-4 L-gull uranic acid linear copolymer, and 1-4 

O-Mann uranic acid.  The residues of uranic acid are organized into blocks of poly Mann 

uranic acid (MM)   poly gull uranic acid (GG) and hetero polymeric sequences   with 

alternating   structure   MG [1]. Many   investigators    reported determining the alginate 

and /or uranic acids obtained by alga nick acid hydrolysis.  Classical phenol –sulfuric   acid   

method   can   quantify uranic acids [2]. In a number of species including marine mollusks, 

echinoderms, alginate leases. Bacteria and fungi, various leases have shown to have 

http://creativecommons.org/licenses/by/4.0/
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preferences for various forms of alginate blocks or uranic acids.  However, researcher has 

pointed out the   term   specificity should be used with caution in enzymes that operate on 

copolymers non repeatable copolymer structures. To classify alginate leases as Mann, 

urinate (M)- leases described as being incapable of cleaving poly gull uranic blocks or gull 

urinate (G) leases when inactive to a poly Mann uranic substrate.    

Some   bacteria   have discovered gull urinate   leases   like   and   KlebsIella   

pneumonia.  Alginate  lyses  are  categorized  into  poly M-specific   leases   (EC   4.2.2.3), 

poly G-specific  leases  (EC  4.2.2.11) and  functional  leases  (EC  4.2.2.3)  according  to  

substratum  specificities  centered  on   sequence analysis of the amino  acids  ,  in  the  

carbohydrate  active enzymes (Casey) database, alginate leases are categorized into 12 

polysaccharide  leases  (ply  families  (PL  5,6,7,14,15,17,18,31,32,34,36   and 39) alginate 

lease or alginate (EC 4.2.2.3  and  EC  4.2.2.11)  an  enzyme  that  catalyzes  alginate  

degradation  by   means   of   a   elimination process , was isolated from different sources, 

such as soil bacteria,  marine  mollusks  and  shellfish,  brown  seaweed  and  fungi. [3,4]. 

(pseudomonas   sp.   Has   isolated   alginates   from alginolytic bacteria including those 

from soil and marine bacteria QD03/QD03 [5]. Pseudoalter Monas Atlantic 

AR06.. [6,7]. The alginate lysates are categorized into poly (D-Mann urinate) lysates (EC   

4.2.2.3)   and   poly (gull urinate   lysates (EC 4.2.2.11) based on their substrate specificity 

[8,9] in this paper, the possible strain were screened and alginate lysate was found to be 

dominant. In order to produce alginate lysate.  

Materials and Methods  

Bacterial culture 

An environmentally friendly isolated Bacillus   sp.   From   the department of 

Biotechnology   /Science   college   /Baghdad   university was used for alginate lyase.  The 

brain heart infusion broth was activated at 37 °C. The bacteria were kept on the nutrient 

agar plates by weekly subculture.  For each experiment duplicate   or triplicate cultures 

have been used.  Its cultivation at °C was kept frozen at -80 °C broth containing 20 % 

glycerol in the brain heart. Morphological, biochemical analyzes were used to identify 

bacteria. Bacterial morphology after gram staining and spore staining was observed under 

microscope.  Identification of   bacteria   using biochemical reaction was carried out at the 

age of isolate 24 h.  With shaking at 180 rpm for 10 h prior to extraction.  Bacteria were 

collected by centrifugation at 28000 rpm for 25 min at 4 °C ,washed at 0.03 M tris –HCl 

buffer (pH 7.5) containing 0,2 M MgCl2 and suspended at 0.05 M tris –HCl buffer (pH 7.3) 

containing 0.2 M MgCl2 with final concentration. 

Alginate lysate extraction procedures 

Enzyme Screening 

Species Bacillus, the production of alginate lysate, cellulose, and fucoid a se in media 

containing various sources   of   carbon   and   nitrogen in seawater was screened. Alginate  

and  fucoid one  have been used to induce alginate lysate, cellulose, and fucoid as e 

production,  luminaire  powder  has  been used to induce synthesis of the three types of 

carbohydrates. The bacterium in the flask was incubated with a shaking at 110 min -1 at 
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25 for 48 °C h. At 2000 g for 30 min at 4 the culture from each flask was centrifuged and 

the supernatant was analyzed for the proposed enzyme activity at °C [9]. 

Enzyme Production 

The bacteria were grown on a stagnant culture at 30 °C for 48 hours in Luria Bert a 

medium containing alginate 0.5 g /ml.   Cultivation   for the development of alginate lysate 

was optimized in 500 ml   baffled flasks containing a 100 ml fermentation medium.  The 

fermentation medium was prepared by adding of 0.5%g sodium alginate, 0.1%gm 

peptone,0.5%gm yeast extract, 0.5%gm   Na cl, 0.1%gm Mg SO 4, 0.1%gm KH2, PO4.  with 

initial pH 7.0 adjusted with 1 mole -1 NaOH in 37 ° C for 24h.  The culture was then 

centrifuged for 20 minutes at 10,000 x g 4 °C and extraction by centrifuge, supernatant 

take and discard pellet. concentrated with NH4 precipitation, supernatant   containing   

alginate lysate [10]. In short, alginate is dispersed in 500 ml 0.3 M HCl, and kept for 5 

hours in a 1000C water bath. The solution was then cooled for 10 minutes and centrifuged 

for 4500xg.  The supernatant was removed, and in aqueduct the precipitate containing M 

and G block was suspended using 5 M NaOH solution, the pH was adjusted to 2.8 and let 

stand for 24 hours 10 minutes after centrifuging at 4500xg. Supernatant containing M 

blocks had been neutralized, dialyzed and frozen [10]. 

Detection Alginate lysate activities 

Coo m as s i e Brilliant blue staining solution 

Dissolve 1gm of come assai brilliant blue in 1 liter of following solution:   methanol   

50%(v/v), glacial   acetic   acid   10%(v/v) H2O (40%) stir the solution for 3-4 hours and 

then filter   through what man filter paper. Store at room temperature [2]. 

Dinitrosalicylic acid reagent (DNSA) 

   Dissolve 45 gm. of sodium potassium tartrate in 75 ml of H2O, then dissolve 1.5 gm 

of DNSA reagent in 30 ml of 2M /NaOH to form3.5 DNSA solution reagent mixing 

1and 2.  Make up the 150 ml volume with water to form DNSA reagent.  Stock 

standard sodium sugar preparation with 250 mg of glucose make up the volume 

to100 ml in water by taking 10ml of normal sodium from this stock solution, the 

volume is 100 ml [2] 

Procedure 

Take a clean and dry test tube, pipette out a standard solution in the range of 0 to 2 

ml, then make up the final volume in all tubes up to  2   ml with a distilled concentration of 

0 to 750 mg of water  .  Add 1 ml DNSA reagent to all the test tubes and mix well (to avoid 

liquid loss due to evaporation) and capped.  Keep the test tube 10 minutes in the   water 

bath, take the tubes and cool against the blank, read extinction at 540. Prepare standard 

curves of supplied sugars and use them to estimate the concentration of supplied 

unknown. The quantitative measurement of the amount of reduced sugars generated 

from the alginate was determined  in  the  solution.  Add (1ml) from the substrate 

(dissolved alginate in Tris-HCl buffer),  100  ml  of   enzyme  for  all  tubes  then  incubate  

all  tubes  from  water  bath  40-50°C for 10 min ,  then add 1 ml  of DNSA to all tubes and 
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add  enzyme to  blank  after  adding  DNSA.  Boil for 5 min with a boil below 100°C.  After 

cooling with ice spectrophotometer measurements of 10ml   was applied to each  tube  at  

540  nm  .  To determine   the concentration, 500 ml t ris –HCl buffer for blank and 400 ml 

for test  were  added  ,  then  100  ml  enzyme  for  test  only  incubate  for  50  °C  , 15  

min  then  2.5  ml  com ma s I e  blue  and  measurement  below  595  nm [11]. 

Growth condition 

In order to optimize the carbon source for the production of alginate lysate, various types 

of carbon  such  as  4-carbon  source  :  sucrose  ,  carboxymethylecellulose(CMC) , lactose , 1% 

starch.  They screened various nitrogen sources such as: NaNO2, 

KNO2,(NH4)2SO4,NH3NO2,NH3cl, peptone,    urea,  yeast  extract  with  concentration  .5  

%  were  used  to  optimize  the nitrogen source for alginate l y a se production [12]. 

Physical condition 

The initial acidity of  the  fermentation  media   was   adjusted   to optimum  pH 

determined optimum pH by testing different pH numbers (6,6.5,7,7.5,8,8.5,9)  using   H cl   to   

acidity   ,NaOH   to alkalinity with 1 mole -1 HCL or 1mol-1NaOH. All media were sterilized at 

121 °C for  20  minutes  and  cooled  down  to  room  temperature  prior  to  use.  Spreading 

the nutrient agar plate with the cells from the stock  culture  has  prepared  the  seed  crop.   

Single colony was transferred from the plate to nutrient broth of 15 ml and grown at 20 °C for 

24 hours.  Two subculture microliters were transferred to 125 ml nutrient broth, incubated 

for 12 °C h at 20 and used as an inoculum. the inoculation volume was 2 % to the fermentation 

medium. The cultures were incubated at temperature (30, 37, 40, and 45) °C to assess 

temperature effect.  In order to assess the effect of the incubation period the crops were 

incubated during the incubation period (24, 48, 72, 96) h [12].           

Results and Discussion 

We used Bacillus spp. strain in this research from the department of 

biotechnology /college of science to assess the ability of the strain to 

generate and classify alginate lysate, table 1.   

Table 1: Bacillus spp. Alginate lysate activity 

Activity U/ml Protein concentration 

mg/ml 

Specific activity U/mg 

0.245 0.017 14.4 

The results might suggest that   specific activity was 14.4   u/mg. the results contradict the 

claims of [13], that, Vibrio requiring 3 days to achieve 37.8 u/ml of enzyme activity the strain 

WZUH  09-1 could possibly be an efficient producer of alginate degrading enzyme. Specific 

activity determined as 55.93 u/mg by reducing sugar method. The results should be taken 

into account when considering how to using faster type of bacteria for production of enzyme. 

The reliability of this data is impacted by founding of primary source for production. 
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Effect of different media 

The results indicate the optimum culturing condition; medium composition were 

established in this study on lysate production, table 2. 

Table 2: Determination of Bacillus s p p .alginate lysate activity in different media 

Media Activity U/ml Protein 
concentration mg/ml 

Specific activity 
u/mg 

Laurie broth 0.42 0.01 42 

Nutrient broth 0.18 0.012 15 

Brain heart infusion 
broth 

0.1 0.007 13 

Peptone water 0.17 0.025 42 

Macon key broth 0.3 0.025 12 
 

The first media (Laura broth) result showed 42u/mg higher specific activity.  In line with 

the hypothesis[13,14] said , isolate produced  and  released  lysate  when  yeast  extract  is  

containing  alginate  –like  polysaccharide   or   glucose,   mention that ,bacteria grown on 

either LB (10 g seawater broth, 10g try tone) or Mack key broth solidified with 1% (wt./vole) 

agro se incubation  for  18  h  under  30-37  °C,  while  the results contradict the claims of [15]  

getting  optimum results by  using  whey  broth  as  an  extra  salt  –free  fermentation  

medium under, 35 °C and pH =7 an efficient . The experiments provide a new insight into the 

relationship between production of alginate lysate and type of media. The generalizability of 

the results is limited by cost and founding of media for production.  

Effect of different carbon source 

The data suggest the optimum culturing condition; medium composition were established 

in this study on lysate production, table 3.  

Table 3: Determination of Bacillus sp. alginate lysate activity in different carbon source 

Carbon source Activity U/ml Protein 
concentration mg/ml 

Specific activity 
U/mg 

GA lactose 0.43 0.013 33 

Glucose 0.53 0.011 48 

Mannose 0.44 0.012 36.7 
Dextrose 0.46 0.011 41.8 

Fructose 0.48 0.013 33.8 

 

The results might suggest that  Second   carbon   source   (glucose)showed   higher   

specific   activity with48 u/mg. Using of Sucrose as a source of carbon and, saccharide in 

cultivation  for  24  h,  indicates  that   the   nonrestrictive   substrate getting  growth  

limitation,  since  sucrose  does  not  limit  the  production The effects of different carbon 

sources were analyzed in the media consisting of either a single carbon source  0.2.%  or  

several  carbon  sources 0.2  %  of  each  and  yeast  extract  0.2%  in  the  basal  salt  medium 
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.However ,based on the finding of similar studies ,amore explanation is  mentioning by [16] 

that  glucose  was  well  used  as  the  primary  source of  carbon  . The results contradict the 

claims of‘[17], the  vibrio  grew  developed  slightly  with  the  medium containing CMC and  

fucoid and  that  could  secrete  in  the  presence of carbon source for both cell growth and 

alginate lysate accumulation,   said   that   Vibrio   sp.   can   be   hydrolyzed   the luminaire 

strip in seawater, this Vibrio  might  is  proposed  to  generate  alginate  lysate, cellulose  and  

fucoid as  .   

Effect of different nitrogen source 

This analysis support the theory that prove the optimum culturing condition, medium 

composition were established in this study on lysate production . 

Table 4: Determination of Bacillus sp. Alginate lysate activity in different nitrogen source 

Nitrogen source 
 

Activity U/ml Protein 
concentration 

mg/ml 

Specific activity 
U/mg 

(NH3)4SO4 0.44 0.018 24.4 
NaNO3 0.58 0.011 23.7 

KNO3 0.63 0.023 24.4 
urea 0.51 0.03 12 

Ammonium nitrate 0.53 0.018 23.4 

The KNO3 as nitrogen source showed higher specific activity with 24.4U/mg.  Contrary to 

the hypothesized association with Previous finding with [18] suggested that peptone is an 

important, or necessary component of the nutrient medium that is useful for bacterial growth 

and the development of carbohydrate lysate. The results contradict the claims of [19] has 

found that growing of Vibrio sp in peptone to  be  an unfavorable  source  of production .The 

data contributes scope clearer understanding of using nitrogen source in production . 

Effect of different pH 

The study demonstrate correlation between the optimum culturing condition, medium 

composition was established in this study on lysate production. We used different pH 

numbers in these experiments and the results might suggest that higher activity 43 u/mg at 

pH 7.5 and this however, based on finding of similar studies, amore explanation is by [10], 

maximum alginate lysate activity absorbed at pH =7 remained more than 70% after 

incubation at pH range 7-10  for  1h  similar to Corny bacterium  sp.  enzyme optical activity 

shown at pH(7-8)  still  about  70%  activity  and  stable  at  alkaline  pH  ,  unstable  at acid 

pH=5 and pH =9, table 5. 
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Table 5: Determination of Bacillus sp.  Alginate lysate activity in different pH 

pH Activity U/ml Protein concentration mg/ml Specific activity 
U/mg 

6 0.23 0.03 7.7 
7 0.34 0.023 14.8 

7.5 0.43 0.01 43 
8 0.31 0.021 14.8 

8.5 0.22 0.031 7.1 
9 0.20 0.043 4.7 

Nakagawa et al showed that activity seemed to be largest close to neutral pH and complete 

reaction products of1.25 mg of sodium alginate in 1 ml of pH =7 buffer with crude enzyme.  

Increases in absorption between 200 and 300 nm compared to substrate and enzyme before 

digestion [10]. The results contradict the claims of [20,21] indicated that, alginate lysate 

operation from B. mega t e r I u m at different pH, varying the activity. while strain. Vibrio    s p 

p    and Altera monas sp. pH=7.5-8 and pH=8.5 to Pseudo alter monas sp. Contrary to the 

results of this study of initial acidy optimization, the effect of initial acidity on cell growth and 

enzyme production was investigated by [22] in the medium. Specifies that the Vibrio strain 

can survive in wide range of pH 6 to pH 9 acids and produce alginate lysate in neutral and 

alkaline media, the effect of acidity on alginate lysate production was greater than   that on the 

growth of the cell Effect of different temperature 

The study demonstrates a correlation between the optimum culturing condition, medium 

composition was established in this study on lysate production, table 6. 

Table 6: Determination of Bacillus sp. Alginate Lysate activity in different Temperature 

Temperature Activity U/ml Protein 
concentration 

mg/ml 

Specific activity 
U/mg 

30 0.17 0.021 8.1 

37 0.42 0.010 42.0 

40 0.37 0.022 16.82 

45 0.31 0.34 9.12 

The results contradict the claims of [23,24] that temperature optimization was noted to 

significantly affect the production of alginate lysate as shown for the processing of enzyme the 

temperature of 25 °C was optimum, but Vibrio sp. , is a marine microorganism  it  grows  well  

at  20  to  30  °C  .  The indicative result that the production of lysate alginate changed more 

sensitively with temperature than with cell growth although the temperature above 25°C 

increased the Vibrio strain production it did have a negative effect on the accumulation of 

alginate lysate. Among psychrophilic alginate lysate, optimal temperature for growth 10-25 °C 

by [25]. In addition, the result in this paper build on existing evidence of [25,26] said excellent 

temperature characteristic and high specific activity pH stability. Lysate alginate.is divided 

into 3 substrate manure Nate lysate, lysate gull urinate, M and G optimum temperature was 

30 °C.  Anew lysates of cold adapted alginates were mentioned by [27] for example, 
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mesospheric alginate lysate typically has optimal temperature of around 50 °C and generally 

stable at temperature below 50 °C. In addition, alginate was fairly thermo labile at 

temperature above 30 °C it considered unstable, and it had Avery low  tm at 37°C. Such 

finding with [28] suggest that is an alginate lysate adapted to the cold. Pseudomonas   sp.   

SM0524   that   secretes   has been isolated from the seashore of the yellow sea where 

seawater temperatures are usually below 28 °C.  

Effect of different incubation period 

The data suggest the optimum culturing condition; medium composition were established 

in this study on lysate production, table 7. 

Table 7: Determination of Bacillus sp.  Alginate lysate activity in different incubation period 

Incubation period Activity U/ml Protein 
concentration mg/ml 

Specific activity 
U/mg 

24 0.41 0.01 41 

48 0.23 0.02 11.5 

72 0.17 0.022 7.73 

96 0 0.043 0.46 

While previous research has focused on [29,30] demonstrated alginate degradation with 

cell growth level ,the  maximum biomass and  alginate  degrading  enzyme  activity  was  42.5 

u/ml after cultivation for 36h during the logarithmic phase of growth  enzyme activity  

showed  a  rapid  increase   

Conclusion:  

In this research, we used Bacillus sp. strain from the Department of Biotechnology /College of 

Science to assess the capacity of the strain to generate and classify alginate lysate.  Alginate 

lysate production media used to test the efficiency of production, resulting in 37 °C after 24 

hours with specific activity 14.4 u/mg. The first media test (Laurie broth) showed higher 

specific activity of 42 u/mg. The second carbon source(glucose) showed higher specific 

activity of 48 u/mg, while nitrogen source KNO3 showed higher specific activity of 24.4 u/mg.  

Optimization of the ratio of carbon source to nitrogen source and inoculum size, which was 

the optimal condition for alginate lysate development, resulted in optimum concentration of 

luminaire powder 0.5 %, KNO3%   and   inoculum size 10%, nothing that carbon source was a 

necessary component for the development of alginate lysate.  However higher carbon 

concentration increased medium viscosity, which reduced bacterial strain growth, and 

decreased enzyme output, then decreased enzyme activity similar to higher alginate 

concentration. In these tests, we used different pH numbers and the results showed higher 

activity 43u/mg at pH 7.5, here after testing different parameters, we evaluate important 

factor as it affects.   The activity of the enzyme, this was 42 u/mg higher specific activity in 37 

°C. 
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ت لجينيالاانزيم  التحري عن قابلية عزلة العصويات الموجبة لملون كرام لانتاج ودراسة صفات

 المحلل
 ولاء شاكر محمود

 قسم التقنيات الاحيائية كلية العلوم جامعة بغداد

 معلومات البحث:  الخلاصة:

قنينات منن قسنم الت .Bacillus sp يعرف انزيم الجنيت لاييز من العزلة البيئية الصديقة

نقين   طوسنجامعنة بغنداد تسنتعلان لانتناز اننزيم الجنينت لايينز  الاحيائينة ككلينة العلنوم ك

 والبكترينا تفظنع ىلنط اقبناو الوسنط اللاغند   C °37الندما  القلنا السنائن ينفنط  ن 

:غربلنة قريقنة استلاصهنت تفنلان  الصلا وتنفط باىادة الصا .اننزيم الجينينت لايينز

ظنروف التفر  ىن انتاز الاننزيم ,دااسنة ىوامنن النلانو وال، للعزلات اللانتجة لصنزيم

نيننات مننن قسننم التق  .Bacillus sp عزلننة البيئيننة الصننديقةال .للنلاننو الظيزياويننة اللاىلننط

الانننزبم . الاحيائينة ككلينة العلنوم كجامعنة بغنداد اسنتلادمت لانتنناز اننزيم الجينينت لايينز

وا  وحدةكملغم وجد ان احسن وسط لانتاز هنو لا 14.4اللانتج اللاام لت  عالية نوىية 

ن  يننة نوىيننة لللاصنندا الكربننواىلننط  عال وحنندةكملغم بينلاننا 42السننائن بظعاليننة نوىيننة 

وىينة وحندة كملغنم امنا اللاصندا النتروجينن  الامىنن بظعالينة ن 48الامىن هو للكلوكنو  

 ظيننرت  يننت الظعاليننة 7.5ملغننم .وجنند ان الننرقم الييننداوجين  الامىننن / وحنندة 52.73

 42ينة النوى ظيرت  ييا الظعالينة C37° وحدة كملغم بينلاا الفرااة اللاىلط 43النوىية 

  .موحندة كملغن 41سناىة بظعالينة نوىينة  48ملغم واخيرا مندة الفانانة اللاىلنط كوحدة 

العلنوم  منن قسنم التقنينات الاحيائينة ككلينة .Bacillus sp هدا البفث تم استعلاال بكتريا

لنتنائج ا لصننزيم. كننودااسنة الصنظات  جامعة بغداد للتفر  ىن قابلية العزلة لصنتنازك

 . روا  لانتاز انزيم الجينيت لاييزضالسابقة تقترح انت الالجنيت 

 2023ك03ك20 تأايخ الاستصم:

 2023ك04ك30أايخ القبـــول: 

 الكلمات المفتاحية:

 ،العصويات، انزيم الجينيت اللافلن

الظروف ، الظروف الكيلاياوية

 .اللاادة الاساس ،الظيزياوية

 معلومات المؤلف

 الايلاين:

 اللاوباين:
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التأثير التثبيطي لتراكيز مختلفة من مستخلص الاوراق الكأسية المائي لبعض الانواع النباتية 

 المعزولة من مرضى مصابين بالتهاب المسالك البولية E. coliتجاه بكتريا 

 محمد حسن مزهر
 .، العراقمديرية تربية القادسيةقسم علوم الحياة، 
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 معلومات البحث:  الخلاصة
تضمنت الدراسة اختبار الفعالية التثبيطية للمستخلص المائي لاوراق نبات الكجرات والشاي 

حيث تضمنت الدراسة تحضير E.coli  الاخضر والشاي الاسود والبابونج  ضد جنس بكتريا 

[ ملغم /مل  ثم بعد ذلك اخذت 25-50-75-100المستخلصات النباتية المائية وبتراكيز  ]

عينات ادرار اشخاص يعانون مشخصة تشخيصا بدائيا مزروعة من  E.coli عزلات بكتريا 

بأجراء الفحوصات  E.coliمن التهاب المجاري البولية  وتم تشخيص النهائي  لبكتريا 

 Api20التشخيصية والاختبارات البايو كيميائية الخاصة بالبكتريا السالبة لصبغة كرام وعدة 

على وسط مولر هنتون  wellsثم اجراء اختبار فعالية المستخلصات النباتية بطريقة الحفر 

بالبكتريا المذكورة واضيف ملم وتخطيط الاطباق 10أكار وتكوين حفر بقطر 

لكل حفرة لتراكيز المذكورة وبأربع مكررات مايكروليتر من المستخلصات النباتية با40بمقدار

واظهرت النتائج ان بزيادة تركيز المستخلص المائي تزداد فعالية تثبيط ضد البكتريا حيث وجد 

الذي هو اعلى تركيز من المستخلص المائي لنبات الكجرات اعطى  ملغم /مل 100ان تركيز

% 7.82المعزولة من اخماج المسالك البولية بمعدل  E.coliبيط ضد لبكتريا  اعلى فعالية تث

ملغم /مل حيث بلغ معدل  25و 50% مقارنتا بتركيز 5. 59ملغم/مل بمعدل  75  يليه تركيز 

ملغم/مل للمستخلص  100% على التوالي، ووجد تركيز 4.97% و 3.39قطر التثبيط 

ملغم  75% ويليه التركيز 3.05بمعدل المائي لنبات الشاي الاخضر اعطى فعالية تثبيط بلغت 

 3.51ملغم /مل حيث بلغ معدل قطر التثبيط  25و 50% مقارنتا بتركيز 3.65مل بمعدل /

ملغم/مل لنبات الشاي الاسود اعطى فعالية 100وجد تركيز  التوالي، كما% على  2.89%و 

ملغم /مل  75% ويليه تركيز 5. 46تثبيط ضد بكتريا قيد دراسة حيث بلغ معدل التثبيط  

 % على التوالي، 2.47و 3.24بمعدل ملغم /مل  25و 50% مقارنتا بتركيز 3.56بمعدل  

ملغم /مل  أعطى فعالية تثبيط بمعدل 100أما المستخلص المائي لنبات البابونج بتركيز 

ملغم /مل بلغ  25و 50% اما تركيز  2.63ملغم /مل بمعدل تثبيط   75% يليه تركيز 2.86

يز وجد ان ترك% على التوالي .0% ل و 1.57معدل قطر التثبيط ضد البكتريا قيد الدراسة 

ملغم /مل من المستخلص المائي لأوراق نبات الكجرات تفوق على المستخلص المائي 100

بنفس  E.coli لنبات الشاي الاخضر والاسود والبابونج بنفس التركيز  في تثبيطه لبكتريا

%  5.59ملغم /مل لنبات الكجرات  بمعدل   75% ويليه تركيز   7.82التركيز بمعدل  

مائي لنبات الشاي الاخضر والاسود والبابونج بنفس التركيز ,أما تركيز مقارنتا بالمستخلص ال

 ملغم /مل اعطى اقل فعالية تثبيط للمستخلص المائي لجميع النباتات قيد الدراسة 25

 2023/03/20 تأريخ الاستلام:

 2023/04/30تأريخ القبـــول: 

 الكلمات المفتاحية:

المستخلص المائي للنباتات، طريقة 

، بكتريا Wells Methodالحفر

E.coli. 

 معلومات المؤلف

 husssaindaik@gmail.com الايميل: 

 الموبايل : 

  المقدمة

النباتات الطبية كانت ولا زالت المصدر المهم لتوفير الغذاء والدواء لاحتوائها على مواد فعالة ذات قيمة دوائيةة عاليةة تسةتعمل        

اما بصورة مباشرة لتناول الجزء النباتي الحاوي على المواد الفعالة او بصورة غير مباشرة من خلال استخلاص تلك المادة ومن ثةم 

نوعةا نباتيةا ممةا أدلا الاهتمةام الكبيةر  7500الةى   2000قدر عدد الانواع النباتية ذات الاهمية العلاجية بةين  استعمالها كدواء حيث

بالنباتات الطبية في التداوي والعلاج سبب كونها سهلة التدوال و أمينة الاستعمال الى حد ما اضةافة الةى ان المةادة الدوائيةة المصةنعة 

عية لةذا اتجهةت انرةار البةاحثين مختبريا قد لاتودي التاثير الفسيولوجي ذاته التي توديه المادة المستخلصة من مصادرها النباتية الطبي

  .]1[ ائل للادوية الكيميائية المصنعة استخدام المواد الفعالة طبيا الخاصة للنباتات كبد

http://creativecommons.org/licenses/by/4.0/
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تميز اواخر القرن العشرين بقيام الكثير من الباحثين بمسح عام للنباتات ذات الفوائد الطبية وكانت اغلب ابحاثهم تدور حول        

الذي يحتوي على المركبات الكيميائية كالقلويدات والكلايكوسيدات والتانينات Crude extract  ام استخدام المستخلص الخ

 .]2الطيارة ]والزيوت 

الشائعة  في السنوات الاخيرة زاد الاهتمام بالنباتات الطبية ومدلا تأثيرها على نمو الاحياء المجهرية وبالأخص للبكتريا       

التي تتواجد بصورة طبيعة على الجلد والسطوح والفم  ويمكن ان تنتهز الفرصة  لتدخل  E.coliالقولون الانتشار ومنها بكتريا 

الجسم وتسبب الاخماج والاسهال المعوي وغيرها من الامراض ,حيث وجد  في بعض الدراسات  ان بزيادة تركيز المستخلص 

/مل اعطى فعالية تثبيط ضد بكتريا القولون وبكتريا الزائفة  ملغم 200ملغم /مل و100المائي لنبات الكزبرة والكمون بتركيز 

 .[3]ملغم /مل  50الزنجارية مقارنتا بتركيز 

 

 المواد وطرق العمل  

 :تحضير المستخلصات المائية لاوراق النباتات المستخدمة في الدراسة 1. 

تم اجراء التجربة في مختبر قسم علوم الحياة والتةي تضةمنت دراسةة المسةتخلص المةائي  لاوراق نبةات الكجةرات والشةاي الاخضةر 

وتةةم الحصةةول عليهةةا بصةةورة مجففةةة وتةةم سةةحقها وطحنهةةا بواسةةطة طاحونةةة كهربائيةةة للحصةةول علةةى المسةةتخلص بصةةورة مركةةزة 

ر المسةةتخلص المةةائي لهمةةا واسةةتخدامها فةةي الدراسةةة , حيةةث تةةم تحضةةير وحفرةةت بعةةدها بواسةةطة أكيةةال نضةةيفه لحةةين بةةدء تحضةةي

ساعة حيةث تةم مةزج كميةة مةن المسةتخلص مةع مةاء مقطةر  24الكجرات والشاي الاخضر  بطريقة التنقيع لمدة  لأوراقالمستخلص 

مةل مةع الةرج 1000مل ماء مقطةر مغلةي قلةيلا بواسةطة دورق زجةاجي سةعة 500 غم من كلا المستخلصات مع  50 حيث تم اخذ 

ملغةم /مةل بطريقةة الترشةيح  100ذات تركيةز `  Stockتةم الةتخلص مةن الةدقائك الكبيةرة والحصةول علةى المسةتخلص الخةام قليلا، 

أوراق الترشيح  وهذا يعتبر التركيز الاول لنبات الكجةرات والشةاي الاخضةر والشةاي الاسةود والبةابونج وحفة  بعةدها فةي  باستخدام

 .1جدول  .[4]ف المطلوبة لهذا المستخلص الخام علب معقمة لحين اجراء التخافي

 المختلفة.: اسماء المستخلصات المائية حسب نوع كل نبات ورمز كل نوع مع التراكيز 1 جدول

 رموز تراكيز المستخلص رمزه اسم المستخلص

 A A1,A2,A3,A4 نبات الكجرات
 B B1, B2 ,B3, B4 نبات الشاي الاخضر
 C C1,C2,C3,C4 نبات الشاي الاسود
 D D1,D2,D3,D4 نبات البابونج

 

*A1, B1, C1, D1= 100% 

A2, B2, C3,D3 = 75%  * 

A3,B3, C3, D3 =50%  * 

A4, B4 ,C4, D4 =25%   * 

 

غم من المستخلص لكل من نبات الكجرات والشاي  50باذابة  تحضير تراكيز المستخلص المائي لاوراق النباتات المُستخدمةكما تم 

لكل من  Stockملغم/مل وهذا يعتبر التركيز الخام  100مل ماء مقطر للحصول على تركيز  500الأخضر والاسود والبابونج في 

 .[[5ملغم/مل تطبك معادلة التخفيف 75الثاني المستخلصين ولتحضير التركيز 

(C2*V2= C1*V1) 

C1    التركيز الاول وهو يعتبر الخام:V1 الحجم الاول وهو المطلوب: 

C2   التركيز الثاني المطلوب تحضيره:V2 الحجم الثاني: 

 ملغ   25الرابع  مل والتركيزملغم/50  وهذا يجري على بقية التراكيز المستخلص وهي تركيز الثالث 

wells  الماصة ]بطريقة فنية بأستخدام اداة  المايكروبايبيت حفرها  ملم وتم 10الحفرة الواحدة  طبك قطربواقع اربع حفر لكل

    [الصغرلا

 

 تحضير وسط مولر هنتون اكار2 .

مل ماء مقطر باستخدام الدورق الزجاجي مع مراعاة الرج وبعد ذلك وضع في  1000 الوسط فيمن  غم 38حضر باذابة        

 بعد ذلك قمنا بطريقة [6]مستخلص جهاز الموصدة لمدة نصف ساعة وترك ليبرد ثم صب باطباق بتري بواقع اربع اطباق لكل 
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wells الماصة )  اداة المايكروبايبيتملم بطريقة فنية بأستخدام  10الحفرة الواحدة  طبك قطربواقع اربع حفر لكل  الحفر

 .(الصغرلا

 

 النتائج  

  E.coliالبكتريا  والبابونج ضدأجريت الفعالية الثبيطية للمستخلص المائي لنبات الكجرات والشاي الاخضر والاسود        

اعتمادا على الصفات الزرعية والمجهرية والاختبارات تشخيصا نهائيا المعزولة من اخماج المسالك البولية التي شخصت 

ان فعالية تثبيط المستخلص المائي لاوراق الكجرات قد انخفضت بانخفاض تراكيز  2حيث اتضح من نتائج جدول  الكيموحيوية 

  حيث اعطى معدل تثبيط  المستخلص ,حيث بلغ اعلى معدل للتثبيط عند اعلى تركيز للمستخلص مقارنة بأقل تركيز للمستخلص 

 . E.coliضد بكتريا  (ملم (4.97

 E.coli الكجرات في تثبيط نمو بكتريا   الكأسية لنباتوراق تراكيز المستخلص المائي لأ معدل تأثير :2جدول 

تركيز المستخلص 

 (ملغم/مل)

A1 A2 A3 A4   المعدل( %) 

100 8.67 7.58 7.76 6.27 7.82 

75 6.35 4.57 6.05 5.37 5.59 

50 2.61 4.51 3.11 3.31 3.39 

25 4.14 5.91 4.57 5.24 4.97 

 

حيث المستخلص،انخفضت بانخفاض تراكيز  الاخضر قدان فعالية تثبيط المستخلص المائي لاوراق الشاي  3من نتائج جدول 

ملغم /مل  (25 ملغم/مل ( مقارنة بأقل تركيز للمستخلص  100ملم( عند اعلى تركيز للمستخلص ) (3.05بلغ اعلى معدل للتثبيط 

 . E.coliملم ( ضد بكتريا (2.89  ( حيث اعطى معدل تثبيط 

 

 .E.coli تراكيز المستخلص المائي لأوراق نبات الشاي الاخضر  في تثبيط نمو بكتريا   تأثير :3جدول

تركيز المستخلص 

 (ملغم/مل)

B1 B2 B3 B4   المعدل( %) 

100 3.15 3.57 2.15 3.32 3.05 

75 2.11 3.96 3.36 5.17 3.65 

50 3.6  2.11 2.68 5.63 3.51 

25 4.04 1.52 2.32 3.68 2.89 

 

 ثالمستخلص، حيقد انخفضت بانخفاض تراكيز  الشاي الاسود ان فعالية تثبيط المستخلص المائي لاوراق 4من نتائج جدول 

ملغم /مل (  25 للمستخلص(مقارنة بأقل تركيز  مل(ملغم/ 100ملم( عند اعلى تركيز للمستخلص )5.46بلغ اعلى معدل للتثبيط )

 . E.coliملم ( ضد بكتريا (2.47  حيث اعطى معدل تثبيط 

 

 .E.coli تثبيط نمو بكتريا   الاسود فيتراكيز المستخلص المائي لأوراق نبات الشاي  تأثير :4جدول 

تركيز المستخلص 

 (ملغم/مل)

C1 C2 C3 C4   المعدل( %) 

100 5.49 5.51 5.23 5.98 5.46 

75 3.31 2.41 4.91 3.62 3.56 

50 3.21 2.09 4.22 3.42 3.24 

25 2.32 1.76 3.02 2.78 2.47 

 

بلغ  ثالمستخلص، حيقد انخفضت بانخفاض تراكيز  البابونج لأوراقان فعالية تثبيط المستخلص المائي  5جدول من نتائج        

ملغم /مل (  (25 ملغم/مل ( مقارنة بأقل تركيز للمستخلص  100ملم( عند اعلى تركيز للمستخلص )2.86للتثبيط)اعلى معدل 

 .  E.coliملم ( ضد بكتريا 0 حيث اعطى معدل تثبيط )
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 .E.coli تثبيط نمو بكتريا   البابونج فيتراكيز المستخلص المائي لأوراق نبات  تأثير: 5جدول 

تركيز المستخلص     

 (ملغم/مل)

D1 D2 D3 D4   المعدل( %) 

100 4.13 2.41 2.48 2.42 2.86 

75 2.06 2.11 2.66 2.67 2.63 

50 0.11 1.22 1.93 2.01 1.57 

25 0 0 0 0 0 

 

 

 المناقشة 

يتضح من خلال النتائج بأن فعالية التثبيط للمستخلصات النباتية لكل مةن نبةات الكجةرات والبةابونج  والشةاي الاخضةر والشةاي        

, كةذلك وجةد ان المسةتخلص المةائي لاوراق 5و4و3و2الاسود قد انخفضت بانخفاض تراكيز المستخلصات كمةا هةو مبةين بالجةدول 

وربما يعود السبب في ذلةك لاحتوائهةا علةى  (% 7.82)طى اعلى  فعالية تثبيط وبمعدل ملغم /مل  اع 100نبات الكجرات وبتركيز 

العديد من المواد الفعالةة منهةا الفلافونيةدات  والكلايكوسةيدات  وراتنجةات وقلويةدات وزيةت ثابةت وفيتةامين ج ومةادة الهيبسةين  التةي 

بةيط اقةل فةي التراكيةز ت{ثر على جدار الخلية البكتيرية والفعاليات الايضية وتحد من نموها وتكاثرها  في حةين نلاحة  درجةات التث

واضح على مسببات الام الذي اشار في خلاصة بحثه ان مسحوق الكجرات له تأثير  [7]  ملغم /مل وهذا يتفك مع دراسة  25و 50

 [[8وتعد من المواد العلاجية الآمنة الاستخدام ونشاطها الةدوائي  ومةع دراسةة   السعال واضطرابات الامعاء والالتهابات  والجروح

الةذي اشةار فةي   [9]دراسةة  ومع  الذي اثبت ان المستخلص المائي للكجرات له تأثير مضاد للبكتريا ومضاد للأكسدة ومدرار للبول

مقالته ان مشروب الكجرات المسةتخلص مةن الاوراق الكأسةية للنبةات يقلةل مةن تراكيةز حةامض البوليةك والكيريةاتين والسةترات فةي 

رج من نبات الكجرات له تأثير مثبط للعديد من الفطريات والبكتريةا مةن خةلال تجربتةه التةي اجراهةا الإدرار وثبت ان الزيت المستخ

من المستخلص المائي لنبات الكجرات ضد الجرذان  وايضا وجد ان الاستعمال لفترة طويلة وجرعات في المختبر بأستعمال تراكيز 

 زائدة  يمكن ان تؤثر على خصى الجرذان 

 (ملةم5.46 )اعطى فعالية تثبةيط بلغةت  (ملغم /مل 100  )لص المائي لاوراق الشاي الاسود وبأعلى تركيزفي حين ان المستخ

بتأثيرهةا  والكاتشةيين الفعالة ومنهةا مةادة العفةص والثييةانين ونسةبة مةن الكةافيين والسبب يعود في  ذلك احتوائه على العديد من المواد

الةذي وضةح تةأثير الشةاي بأنواعةه  [ [10على عملية تصنيع البروتين الخاص بالبكتريا ممايؤدي الى قتلها وهذا ما وجد مةع دراسةة 

الاسود والاخضر على العديد من البكتريا ومنهةا بكتريةا سةتاو اوريةس والعديةد مةن المايكروبةات المعويةة ومنهةا بكتريةا السةالمونيلا 

ملغةم /مةل وقةد يعةود  سةبب ذلةك ان المسةتخلص المةائي 100أمةا ازهةار البةابونج قةد أنخفرةت بتركيةز  ت الكةوليرا والقولون وضةما

لأزهار البابونج قد أثبت تأثيره ضد امراض السةعال والرشةح والانفلاونةزا  الناتجةة مةن الالتهابةات الفايروسةية والبكتيريةة  وخاصةة 

بدراسةته فةي تةأثير المسةتخلص المةائي للبةابونج ضةد بكتريةا    [[11وجةده  خةلال مةا البكتريةا الموجبةة لصةبغة كةرام وهةذا يثبةت مةن

الةذي  الأشةخاصالمعزولتةان مةن  Streptococcus pneumoniae و   Streptococcus pyogenesالمسةبحيات ومنهةا 

الفئةران المختبريةة المجرعةة بتراكيةز جاربةه علةى ووضح ايضا انه أمن الاستخدام من خلال ت ,يعانون من التهاب البلعوم واللوزتين

 مختلفة .

 

 الاستنتاجات 

كان لزيادة تراكيز المستخلصات النباتية لكل من نبات ، والممرضة ان لبعض النباتات الطبيعية تأثير مثبط او قاتل للاحياء المجهرية

ان فعالية التثبيط للمستخلص .  E.coli تثبيطي تجاه نمو بكتريا التجربة دور والبابونج فيالكجرات والشاي الاخضر والاسود 

ملم يليها المستخلص المائي لاوراق الشاي الاسود وبنفس  7.82بلغت ( (A1ملغم /مل  100المائي لاوراق الكجرات بتركيز 

تعود بالنفع  اخرلا التيالبحث عن نباتات طبية ان  المستخلصات.ملم والذي تفوقا على باقي تراكيز  5.46بلغت  ((C1التركيز 

  وقت.للمريض وتعطي نتائج باقل 
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The study included testing the inhibitory efficacy of the aqueous extract of the 
leaves of kumquat, green tea, black tea and chamomile against the genus E. coli 
bacteria. Diagnosed with a primitive diagnosis cultivated from urine samples of 
people suffering from urinary tract infection, and the final diagnosis of E.coli 
bacteria was carried out by conducting diagnostic tests and biochemical tests for 
Gram-negative bacteria and the Api20 kit, then conducting a test of the 
effectiveness of plant extracts by drilling wells on the medium of Mueller 
Huntington Acar and forming holes with a diameter 10mm ,the plates were lined 
with the aforementioned bacteria, and 40 microliters of plant extracts were 
added at the mentioned concentrations, with four replicates for each hole of the 
plant extract, and the following results were shown: By increasing the 
concentration of the aqueous extract, the inhibition activity against the bacteria 
increased, as it was found that the concentration of 100 mg/ml, which is the 
highest concentration of the aqueous extract of the kumquat plant, gave the 
highest inhibition activity against E. coli bacteria isolated from urinary tract 
infections at a rate of 7.82%, followed by a concentration of 75 mg/ml at a rate of 
5. 59%, compared to a concentration of 50 and 25 mg / ml, where the inhibition 
diameter was 3.39% and 4.97%, respectively. It was found that a concentration 
of 100 mg / ml of the aqueous extract of green tea plant gave an effective 
inhibition rate of 3.05%, followed by a concentration of 75 mg / ml at a rate of 
3.65%, compared to a concentration of 50 and 25 mg / ml, where the inhibition 
rate was 3.51% and 2.89%, respectively. 100 mg/ml of the black tea plant gave 
effective inhibition against bacteria under study, where the inhibition rate 
was.5.46%, followed by a concentration of 75 mg/ml with a rate of% compared 
to a concentration of 50 and 25 mg / ml at a rate of 3.24 and 2.47%, respectively, 
while the aqueous extract of chamomile plants at a concentration of 100 mg / ml 
gave an effective inhibition rate of 2.86%, followed by a concentration of 75 mg / 
ml at an inhibition rate of 2.63%, while a concentration of 50 and 25 mg / ml 
reached The inhibition drop rate against the bacteria under study was 1.57% and 
0%, It was found that the concentration of 100 mg / ml of the aqueous extract of 
the leaves of the kumquat plant was superior to the aqueous extract of green and 
black tea and chamomile at the same concentration in inhibiting E.coli bacteria at 
the same concentration at a rate of 7.82%, followed by a concentration of 75 mg / 
ml of the kumquat plant at a rate of 5.59%, compared to the aqueous extract of 
the tea plant. Green, black and chamomile at the same concentration, while a 
concentration of 25 mg / ml gave the least inhibition activity of the aqueous 
extract of all plants under study. 
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This study was done to identify the S. aureus specific mecA gene with 
conducted to evaluate the antibacterial efficacy of aqueous and ethanol 
extracts of pomegranate peel against methicillin resistant staphylococcus 
aureus (MRSA). Seventeen isolates were S. aureus were isolated from 38 
clinical samples (Urine, Wound, Burns, Sputum, Tonsillitis, Eye and Ear 
in Al- Fallujah city) collected from Maternity and children teaching 
hospital in Fallujah and AL- Fallujah general teaching hospital.By using 
conventional biochemical tests and the VITEK-2 compact system, isolates 
were detected. The disc diffusion method was used to test antibiotic 
susceptibility. The mecA gene was detected using the traditional PCR 
method. The result showed that 17 isolates were found as S.aureus. Nine 

isolates (52.94%) were MRSA. The all MRSA isolates showed a high level 
of resistance to Methicillin, Oxacillin and Cefotaxime 9 (100%) isolates 
and 9 (100%) MRSA isolates sensitive to Vancomycin and Cefoxitin. PCR 
assay revealed that 9 isolates harbored mecA gene. The results showed 
that aqueous extract of the pomegranate peel have several active 
substances such as Saponins, Tannins, phenols resins and glycosides, the 
value of pH (3.6). The examined isolates were susceptible to the 
prepared plant extracts. Ethanol extract of pomegranate peel were the 
most efficient extracts and showed higher antibacterial activity 
compared to aqueous extracts. MRSA reached the highest inhibition zone 
(26.3 mm) when the concentration was 60 mg/ml when using alcoholic 
extract 
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Introduction 
Methicillin-resistant is the majority of hospitals' health care-associated bacteremia is 

caused by Staphylococcus aureus (S. aureus), which also raises infection risk. [1]. It can cause 

variety of infections, from minor illnesses to serious ones that can be fatal. The bacteria was 

able to be exceedingly virulent due to powerful toxins and other virulence characteristics. 

Additionally, the development of antimicrobial resistance genes made it more difficult to treat 

bacterial infections, particularly those caused by methicillin-resistant S. aureus (MRSA) 

strains, which are frequently multidrug resistant strains [2]. Causing high mortality, 

compounded by the propensity of the bacterium to develop drug resistance [3]. 

http://creativecommons.org/licenses/by/4.0/
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Methicillin-resistant Staphylococcus aureus (MRSA) is highly prevalent worldwide and can 

cause severe diseases [4]. The mecA gene is responsible for causing resistance to methicillin 

and other β- lactam antibiotics, and when mecA is expression, PBP2a, a unique penicillin-

binding protein is created. [5]. Since all β -lactam antibiotics including methicillin have a 

relatively low affinity for these PBPs, staphylococci can survive even when exposed to large 

quantities of these substances. Therefore, methicillin resistance gives resistance to all β -

lactam drugs. [6]. MecA is a gene located on the Staphylococcal cassette chromosome mec 

(SCCmec), which is a mobile genetic element (MGE). MGEs are transferred between cells by 

horizontal or vertical gene transfer from other cells in three ways: conjugation, transduction, 

and transformation. [7]. 

       Punica granatum, also known as the pomegranate, has evolved as a medicinal plant with 

the potential to have antimicrobial activity. Medicinal plants are thought to be a plentiful 

source of antibacterial activity. [8]. Pomegranate extract was tested in vitro and in vivo for 

biological activity against bacteria and fungi, and the results revealed that it possessed 

antibacterial, antioxidant, and anti-cancer properties. [9]. Finding novel natural components 

with powerful and minimally damaging effects was important due to some pathogenic 

bacteria increasing resistance to manufactured medications. [10]. 

       The bactericidal properties of pomegranates on a number of highly pathogenic and drug-

resistant strains have been the effects of several investigations conducted over time in many 

different parts of the world. [11]. Additionally, the pomegranate peel's water and methanol 

extracts have antibacterial activity against pathogens. [9]. However, few studies have stated 

antibacterial activity of pomegranate peels against MRSA strains. 

 

Materials and Methods 

Specimen collection 

       A total of 38 samples were collected from patient in Maternity and children teaching 

hospital in Fallujah and AL- Fallujah general teaching hospital. The samples included Urine 

(12), Wound (5), Burns (3), Sputum (7), Tonsillitis (6), Eye (3) and Ear (2) sample for the 

period (1/9 /2022) to (12/11/2022). 

Isolation  

       These samples were transported to a laboratory, where they were cultivated on Blood 

agar and Manitol salt agar. Cultured media were incubated at 37 for overnight. Characteristics 

of S. aureus colonies were identified by gram stain, catalase, Oxidase, coagulase, haemolysis, 

Motility and manitol salt fermentation [12]. The definitive identification made by Vitek 2- 

compact. 

Antibiotic susceptibility tests   

       Muller-Hinton agar was used to culture all S. aureus isolates. After 24 hours of incubation 

at 37°C, the zone of inhibition was identified. This test used as a screening test [13]. 

Antibiotics that used for this study were: Methicillin (10μg), Oxacillin (1 μg), Cefoxitin (30μg), 

Vancomycin (30μg) and Cefotaxime (30μg). Moreover, Vitek 2 was used to identify antibiotic 

susceptibility test. 
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Genotyping 

       PCR was used for detection mecA gene as recommended by [14]. A 310-bp fragment of 

mec A gene was amplified using the primers 5’ GTAGAAATGACTGAACGTCCGATAA -3’ and 5’ 

CCAATTCCACATTGTTTCGGTCTAA -3’ (Macrogen, Korea). Amplification was performed under 

the following conditions: an initial denaturation step at 95oC for 5 min followed by 30 cycles 

of denaturation at 95°C for 30 s, annealing at 53°C for 30 s, extension at 72°C for 30 s and final 

extension at 72°C for 7 min. The amplified products were detected by 1% agarose gel 

electrophoresis after staining with ethidium bromide (1μg/ml) and examined under UV 

transilluminator. 

 

Plant Materials 

Collection of plant 

       Punica granatum L was collected to use in the present study from the city of Fallujah. The 

pomegranate peel used in the study were dried in room temperature, then it was first 

grounded using a ceramic mortar and a fine powder is mixed with an electric mixer. The 

powder was stored in sterile plastic bags, labeled with the name of the plant and the date of 

collection, and stored at room temperature in a dark, dry location away from moisture until it 

was subsequently needed. 

Extraction technique  

A- Cold aqueous extraction          

       The aqueous extracts were prepared by mixing 25 g of pomegranate peel powder with 

200 ml distilled water with continuous stirring on the Magnetic stirrer for 24 hours at room 

temperature. Then the extracts were filtered using filter papers, then the solution was filtered 

and placed in a glass petri dish and allowed to dry at room temperature. The process was 

repeated several times to obtain a sufficient amount of plant extract, then collected and 

preserved in a sterile glass container under 4 ˚C until use [15]. 

B- Hot aqueous extraction      

       The same method mentioned in A section, was used but the cold water was replaced with 

hot water [15]. 

C- Alcohol extraction 95%        

       The method of [16], pomegranate peel powder weighing in which 50 grams was extracted 

separately using soxhlet apparatus for 8 hours with a solvent of 500 ml of 95% ethanol to 

obtain plant extracts. The extract was then filtered and let to evaporate in a 45°C oven. For 

later use, the dried extract was dissolved in Dimethyl sulfoxide (DMSO) and kept in the 

refrigerator. 

Preparing the stock solution of the extraction  

       Weigh 1 gm of the obtained extract powder was used, dissolved in 10 ml of solvent DMSO 

in a sterile glass container and left for 3 days in the laboratory until the extract dissolved well. 

The concentration of the stock solution of the extract becomes 100 mg /ml.Various 

concentrations were prepared (10, 30, 50, 60, 80) mg/ml. from stock solution, using the 

mitigation law N1 V1=N2 V2. 

Antibacterial Activity Assay 

       Agar well diffusion method was used to test the ability of plant extracts to inhibit 

Methicillin-sensitive S. aureus and Methicillin-resistant S. aureus from growing on the Muller 



143 
 

Hinton agar medium. S. aureus bacterial isolates cultured for 24 hours at 37 °C on nutrient 

agar medium. The bacterial colonies as were transferred to tubes of Normal saline and spread 

using a sterile cotton swab and left for two minutes, then wells on the dish were made using a 

6 mm diameter sterilized core borer, 100 µl of plant extracts were added along with DMSO as 

a control, the plates were incubated at 37 °C for 24 hours and the inhibition area around each 

hole was measured in mm using a standard ruler [17]. 

Detection of some active compounds of pomegranate peel water extract 

       Saponins have been detected according to method of [18] and identified Tannins by using 

the method of [19] and obtained phenols by using the [15] method and resins and glycosides 

were detected by [20]. 

Statistical analysis 

Statistical analysis was performed using a completely randomized design (CRD), and the data 

were analyzed using genstat statistical software. 

Results and Discussion 

       A total of 38 clinical samples were collected during this study, 17 (44%) S. aureus isolates 

were found of which 5 isolates (29.411%) were obtained from Urine samples, 2 isolates 

(11.765%) from wounds, 1 (5.26%) from Burns, 2 (11.765%) from Sputum, 3 (17.647%) from 

Tonsillitis, 2 (11.765%) from Eye and (11.765%) from Ear. In the present study, the majority 

of S. aureus isolates were detected in urine infections (29.411%). as shown in Table 1. 

Table 1: S. aureus isolate counts and prevalence rates from various infection sources. 

Source  of sample 
Total No. of 

samples 
No. of S. aureus 

isolates 
Percentage 

(100%) 
Urine 12 5 29.411 
Wound 5 2 11.765 
Burns 3 1 5.882 
Sputum 7 2 11.765 
Tonsillitis 6 3 17.647 
Eye swab 3 2 11.765 
Ear swab 2 2 11.765 
Total number 38 17 100 

 
       Based on hemolysis and mannitol fermentation, all of the study samples were grown on 

mannitol salt agar base and blood agar base, 17 colonies were recorded as S. aureus. 

S. aureus were further diagnosed depending on the color change mannitol salt agar base to 

yellow and the colony grew in yellow due to the acid production and β hemolysis on Blood 

Agar Base. They were catalase, coagulase positive, and Oxidase negative. Appeared under 

microscope as gram positive bacteria with coccus shape mainly grouped in clusters. 

Identification of MRSA 

       The MRSA strains were selected according to their phenotypic characteristics (resistance 

to Methicillin, oxacillin and Cefoxitin) by disk-diffusion and VITEK system. Out of 17 S. aureus 

isolates, only 9 diagnosed as MRSA. While 8 (47.06%) showed to be sensitive to methicillin 

(MSSA) due to the lack of the mecA resistance gene, as shown in Table 2. Moreover, the 

present findings are in line with other reports showing the percentage of MRSA is higher than 

MSSA [21]. 
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Table 2: Numbers and Percentages of MRSA and MSSA isolates detected by disk diffusion test. 

Bacteria 
No. of 

isolates 
No. of Methicillin-resistant and 
Methicillin-sensitive S. aureus 

(%) 

S. aureus 17 
MRSA 9 52.94 

MSSA 8 47.06 

 
       The all MRSA showed a high level of resistance to Methicillin, Oxacillin and Cefotaxime 9 

(100%) isolates and 9 (100%) isolates are sensitive to Vancomycin and Cefoxitin. As shown in 

Figure 1. 

 
 Fig.1: Percentage of resistant of MRSA isolates against antibiotics 

Detection of mecA gene by PCR 

       Genotypic testing was consistent with 8 isolates revealing, according to the results of 

antibiotics results that mentioned above 8 isolates were selected for genetic study, these 

isolates were all Methicillin, Oxacillin, and Cefoxitin resistant, which is the most common 

combination of antibiotic resistance and is referred to as MRSA, as shown in Figure 2. These 

findings showed that MRSA has been widely disseminated in the community (52.94%). 

horizontal gene transfer (HGT) from MRSA to MSSA isolates through transduction may be the 

cause of the high frequency of the mecA gene in the population [22, 23]. The majority of 

antibiotic resistance is spread through plasmids, while transduction is used to spread 

methicillin resistance. [22]. PCR can replace conventional assays for the rapid, sensitive, 

accurate, and affordable detection of S. aureus [24] 

 
Fig.2: Results of the amplification of mecA gene of bacterial species were fractionated on 1.5% 

agarose gel electrophoresis stained with Eth.Br. M: 100bp ladder marker. Lanes 1-9 resemble 

310bp PCR products. 
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pH and bioactive compounds in the plant extract 

       The results indicated that pomegranate peel contains Saponine, Tannins, phenols, Resins 

and Glycosides. As shown in Table 3 and Figure 3. These results are in agreement with those 

obtained by [25, 26]. Most pharmacists benefited from the fact that most medicinal herbs are 

effective in their active ingredients. The majority of these active substances can be found in 

pomegranate peels, which also contain other organic and amino acids [25]. 

 

Table 3: pH and chemical detection of the bioactive compounds. 

pH and Active compounds Result of detection 
pH 3.6 
Saponines  + 
Tannins + 
phenols + 
Resins + 
Glycosides + 

+ve indicates the presence of bioactive compounds. 

 
Fig.3: Active compounds of pomegranate peel water extract. 

Evaluation of plant extracts bioactivity 

       The effect of five different concentrations (10%, 30%, 50%, 60%, 80%) of each alcoholic 

and aqueous extract of Punica granatum were examined against Three Methicillin-resistant S. 

aureus isolates and one Methicillin-sensitive S. aureus isolate were chosen by using the disk 

diffusion technique. The effects of the plant's ethanolic and aqueous extracts against the 

tested S. aureus are shown in the results, which are shown in Table 4, Figure 4. 

       The Cold and hot aqueous extracts showed the highest activity against S. aureus (3N 

isolate) with 21.7 mm at a concentration of 50 mg/mL and 18.3 mm zone of inhibition against 

S. aureus (3N, 6N isolates) at a concentration of 80 mg/mL. While S. aureus (9N isolate) at 10 

mg/ml concentration did not exhibit any antibacterial activity in response to the hot extracts. 

The highest inhibition diameter of ethanolic extract was 22.7 mm at a concentration of 60 

mg/mL for S. aureus (3N isolate), and the lowest inhibition diameter was 10.7mm for S. 

aureus (8N isolate) at a concentration of 10 mg/mL. Most of the effect of extracts was for S. 

aureus (3N isolate) compared to other MRSA isolates (6N,8N,9N), since the latter lacks the 

mecA gene. 

       The findings suggested that pomegranate ethanolic extracts are more potent antibacterial 

agents than aqueous extracts with a zone of inhibition rate (19.3) mm in comparison to cold 

and hot aqueous extracts with a zone of inhibition (14.925) and (12.25) respectively. [27] 
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Indicated that the type of extraction solvent utilized has a role in the amount of extract and 

therefore more effective substance. 

       In another study, [28] found that pomegranate contains abundance of tannins in the 

pomegranate peel extract. These results came in agreement with [8] who reported that 

pomegranate peel extracts have in vitro antibacterial action against S. aureus. [29] and [30] 

reported that both the sweet and sour pomegranate peel extracts had an inhibitory impact on 

S. aureus. Also, [31] reported that the pomegranate peel extract has demonstrated the 

strongest antimicrobial activity compared to other extracts, the maximum antibacterial 

activity was observed against S. aureus. These activities may be caused by the presence of 

phytocompounds in the extracts, including phenols, tannins, and flavonoids as key active 

constituents [32]. They can therefore be exceedingly effective in treating infections brought 

on by MRSA and other resistant bacteria that cause nosocomial infections. 

Table 4: Antimicrobial activity of plant extracts on S. aureus by well diffusion method. 

Extraction 
Concentration 

(mg/ml) 
Inhibition zone (mm) E*C 

Average 3N 6N 8N 9N 

E1 

10 12.7 11.3 10.7 11.7 11.6 
30 22.3 19.0 15.0 17.3 18.4 
50 21.7 21.7 22.3 18.3 21.0 
60 23.3 26.3 20.0 21.0 22.7 
80 22.7 24.0 22.3 22.3 22.8 

E2 

10 12.0 9.3 11.0 4.3 9.2 
30 20.3 14.3 15.7 14.0 16.1 
50 21.7 12.7 11.3 16.7 15.6 
60 20.0 16.0 10.3 18.3 16.2 
80 21.3 21.0 10.7 17.0 17.5 

E3 

10 9.0 6.3 5.7 0.0 5.3 
30 13.7 10.7 10.0 9.0 10.9 
50 14.3 13.7 11.0 12.0 12.8 
60 16.7 17.7 15.3 14.0 15.9 
80 18.3 18.3 15.7 14.0 16.6 

15.5 
E 

Average 

E*ISO 
E1 20.5 20.5 18.1 18.1 19.3 
E2 19.1 14.7 11.8 14.1 14.925 
E3 14.4 13.3 11.5 9.8 12.25 

15.5 
C 

Average 

C*ISO 

10 11.2 9.0 9.1 5.3 8.65 
30 18.8 14.7 13.6 13.4 15.125 
50 19.2 16.0 14.9 15.7 16.45 
60 20 20.0 15.2 17.8 18.25 
80 20.8 21.1 16.2 17.8 18.975 

ISO  (15.5) 18 16.2 14 14  
L.S.D. 
0.05 

E*C C*ISO E*ISO C E ISO 
<0.0001 0.951 0.862 <0.0001 <0.0001 0.001 

C=Concentrations, E= type of extract, El= Alcohol extraction, E2 Cold aqueous extraction, E3= 
Hot aqueous extraction, ISO = Isolate, 3N= MSSA, 6N,8N,9N = MRSA. 
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Fig.4: The effect of pomegranate peel extract (By Well diffusion method) against S. aureus 
isolates. A= Cold aqueous extract, B= Hot aqueous extract, C= Alcoholic extract, C1 = 10 mg/ml, 
C2 = 30 mg/ml, C3 = 50 mg/ml, C4 = 60 mg/ml, C5 = 80 mg/ml. 

Conclusions 

The findings of this study indicate that Punica granatum extracts have significant antibacterial 

properties against MRSA and MSSA. In contrast to the other aqueous extracts, the data 

showed that the alcoholic extracts had a more significant effect. Due to the presence of 

tannins, phenols, resins, and glycosides, which are the active substances responsible for its 

inhibitory effect. The most sensitive method for detecting MRSA is PCR, it a useful 

confirmatory test, but due to its high cost, its usage may only be permitted in reference 

laboratories.   
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البيولوجي والجزيئي للمكورات العنقودية الذهبية المقاومة للميثيسيلين وتقييم فعالية  التشخيص

 ضدهاالرمان  مستخلصات قشر
 

، زينب 2عماد جمال ، يقين2، يوسف علي لطيف2، شهد احمد محمد2، هاجر جازي ساران2، بشير احمد عايد1ندى ياس امين

 2عثمان احمد
 دائرة صحة الانبار، قسم الصحة العامة 1

 الاحيائية، كلية العلوم التطبيقية، جامعة الفلوجة اناتقسم التق 2

 معلومات البحث:  الخلاصة

 ولتقييم الذهبية العنقودية بالمكورات الخاص الجين لتشخيص الدراسة هذه أجريت

 ضد الرمان لقشر والإيثانولية المائية للمستخلصات للبكتيريا المضادة الفعالية

 عشر سبعة عزل تم (MRSA) .للميثيسيلين المقاومة الذهبية العنقودية المكورات

 ، قشع ، حروق ، جروح ، ادرار) سريرية عينة 38 من S. aureusبكتريا  من عزلة

 الولادة مستشفى من جمعها تم( الفلوجة مدينة في وأذن عين ، اللوزتين التهاب

 الاختبارات باستخدام. العام التعليمي الفلوجة ومستشفى الفلوجة في التعليمي والأطفال

 استخدام تم. العزلات عن الكشف تم ،VITEK-2وجهاز  التقليدية البيوكيميائية

 جين عن الكشف تم .الحيوية المضادات حساسية لاختبار القرص انتشار طريقة

mecA تقنية  باستخدامPCR عزلة 17 على العثور تم أنه النتائج وأظهرت. التقليدية 

. MRSA كانت من بينها ٪(52.94) عزلات تسعة. الذهبية العنقودية المكورات من

 المقاومة من عالياً %( مستوى100التسعة ) MRSA عزلات جميع أظهرت

 %(100جميعها ) و   Cefotaxime و Oxacillin و Methicillin لمضادات

 9 أن PCR نتيجة أظهرت. Cefoxitin و Vancomycinلمضادات حساسة 

 المائي المستخلص أن النتائج وأظهرت. mecA جين على تحتوي عزلات

 والعفص الصابونينات مثل الفعالة المواد من العديد على يحتوي لقشرالرمان

 العزلات كانتpH (3.6 .) وكانت قيمة والجلايكوسيدات والفينولات والراتنجات

 لقشر الإيثانول مستخلص المحضرة وكان النباتية للمستخلصات حساسة المفحوصة

 مقارنة أعلى للبكتيريا مضاداً نشاطًا وأظهر كفاءة المستخلصات أكثر الرمان

 MRSA  (26.3لبكتريا  تثبيط قطر حيث بلغ أعلى. المائية الاخرى بالمستخلصات

 .الكحولي تخلصالمس استخدام عند مل /ملغم 60 التركيز عند( مم

 2023/03/20 تأريخ الاستلام:

 2023/04/25تأريخ القبـــول: 

 الكلمات المفتاحية:

 ،MRSA ،المكورات العنقودية الذهبية
 mecA  ،PCR  ،Punicaجين

granatum. 

 معلومات المؤلف

  الايميل: 

 الموبايل : 
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للشرب والاغراض المختلفة في مدينة  NSFWQIتقييم نوعية المياه الابار باستخدام موديل 

 كركوك  
 *طاووس محمد كامل احمد الشواني العلاف،ن احمد صديق آ

 العراق قسم علوم الحياة، كلية التربية للعلوم الصرفة، جامعة كركوك،
 البحث مستل من رسالة ماجستير الباحث الاول         

 This work is licensed under a Creative Commons Attribution 4.0 International License                                 

                                      

 معلومات البحث:  الخلاصة

يستهدف البحث الحالي تقييم نوعية المياه عدد من الابار مدينة كركوك، حيث تم     

جمع العينات بشكل عشوائي من ثماني بئرا )اثني عشر مكررا من كل بئر(، لتحديد 

الخصائص الفيزيائية والكيميائية والبكتريولوجية بتطبيق مؤشر جودة المياه 

((NSFWQI National Sanitation Foundation water quality 
index  مؤسسة الصرف الصحي الوطنية. شارت نتائج ان نوعية المياه المدروسة

كانت للشرب والاستخدامات المنزلية. يعزى هذا التدهور في الجودة الى المستويات 

العالية من التوصيل الكهربائي والعسرة الكلية والقاعدية الكلية والكبريتات والنترات 

 .Fواعداد البكتريا القولون  (TPC)ذائب والعدد الكلي للبكتريا والاوكسجين ال
coliform  واعداد بكترياE.coli( 1-مايكروسيمنز .سم 3824). التي بلغت 

 ، 16و) CFU/ml 210)و) 1-ملغم. لتر  6.9)، 100.1، 480، 510، 1835)
 مل على التوالي./100خلية  18)

 2023/03/30 تأريخ الاستلام:

 2023/05/02تأريخ القبـــول: 

 الكلمات المفتاحية:

 المياه الجوفية، الموديلات الرياضية،

 ، المعايير القياسية.   NSFWiQموديل 

 معلومات المؤلف

  الايميل: 

mtawis_1967@uokirkuk.edu.iq 
    07701331306الموبايل : 

 :المقدمة

ومن ضمنها تلوث المياه من اهم القضايا وأكثرها حساسية في العالم، واستوجب التعامل معها  أصبح اليوم مشكلة تلوث البيئة       

 ممكن من الجدية وأحتلت مكانة مرموقة في سلم عناية العالمية؛ لأن هذه القضية تتعلق بالوجود البشري وصحته وتقدمـه بـأكبر قـدر
ضلاً عن الأنشطة الزراعية والتنموية في العراق فإنها لم تبلغ المستوى واقتصاده. وعلى الرغم من التطور الأجتماعي والصناعي ف

الذي وصلت إليه الدول المتقدمة، وقد خلف غياب الضوابط البيئية ومحدودية كافة الأنشطة ورائه مشاكل بيئية متسارعة يخشى من 

منها المستلزمات لمواجهتها والحد لتوفير كافة  وصولها إلى الحدود الحرجة لذلك يجب إعادة النظر في دراسة هذه المشكلات بجدية

فمن الصعب ضمان  الجوفية،٪ من بين جميع الأمراض التي تصيب البشر تنقلها المياه. بمجرد تلوث المياه 80فان حوالي  [1]

انتظام وابتكار طرق استعادة جودتها إلا من خلال منع الملوثات من المصدر. لذلك يصبح من الضروري مراقبة جودة المياه الجوفية ب

 .[3,  2] ووسائل حمايتها من التلوث

ان مياه الشرب الملوثة يمكن أن تنشر امراض معدية يصبح أكثر خطورة على صحة الأنسان ومن الاحياء المجهرية المنقولة 

 Shigella( والديزنتري )cholera Vibrio(، والكوليرا ) (Salmonella typhiبوساطة الماء هي بكتريا التيفوئيد
dysentriae،) الفيروسي ) الفيروسات مثل التهاب الكبدHepatitis virus( والابتدائيات مثل ،)Giardia lamblia  ،

Giardiasisومن بين اهم هذه الامراض المنقولة بالماء هي الاسهال، لذا اصبح تلوث مياه  رها من الاحياء المجهرية الممرضة( وغي

ن المشاكل التي تعاني منها كثير من الدول ولاسيما دول العالم الثالث مما يسبب الكثيرمن الامرض الشرب بالمسببات المرضية م

.يؤدي تلوث المصادر المائية بالفضلات المدنية والزراعية والصناعية الى تردي النوعية [5, 4 ]ووفيات الأطفال بحالات الاسهال

وجعلها غير ملائمة للشرب؛ اذ ان تلوثها سيلحق اضرارا بصحة المستهلكين، فالماء الصالح للشرب هو سائل عديم اللون والطعم 

وح بها للشرب ومطابقا للمعايير القياسية المحددة من قبل والرائحة ، وبذلك اصبح  ضروريا أن تكون التراكيز ضمن الحدود مسم

لذلك يجب  [7, 6 ]المحلية والبيئية وكلفة المعالجة الهيئات الصحية، وهذه المعايير ليست مطلقة فقد تتغير  لكونها تتأثر بالظروف 

حفاظ على صحة المستخدمين كاستخدام موشر استخدام التقنيات الحديثة لتحديد نوعية المياه ومدى ملاءمتها للاستخدامات مختلفة لل

الذي يعكس التاثيرات متداخلة لمختلف الصفات النوعية للمياه كوسيلة جيدة لاعطاء المعلومات السهلة عن حالة  WQI)جودة المياه )

  .[8 ]المياه )قيمة واحدة( بدل الكم الهائل من بيانات الصفات المدروسة للمياه 

http://creativecommons.org/licenses/by/4.0/
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 المواد وطرائق العمل

 جمع العينات 

ً في منطقة الدراسة ابتداء من شهر تشرين الأول  8عينة المياه من  96تم جمع  الحالية،الدراسة  شملت        بئراً موزعة عشوائيا

كما تم  .] 9 ]وبحسب( باستخدام قناني من البولي اثيلين المغسولة بماء العينة عدة مرات قبل ملئها 2021( الى شهر اذار )2020)

ولمدة  ◦( م121باوند ودرجة حرارة ) 1.5جمع العينات الخاصة بالاختبارات البكتيرية باستخدام قناني معقمة بالموصدة عند ضغط 

قيم التوصيل الكهربائي  [. يتم قياس10المختبر ]دقيقة، وحفظت العينات داخل علبة مظلمة بعيدا عن الضوء لحين توصيلها الى  15

قياس النترات والفوسفات  المختبر، تمالماني( وفي  أصلني والاوكسجين الذائب باستخدام الجهاز الميداني )من والاس الهيدروجي

 .]9[على الطرق القياسية الدولية  Fecal coliform)والبكتريا القولون البرازية )

 موقع منطقة الدراسة 

بار لآتقع منطقة الدراسة ضمن مدينة كركوك شمال العراق، ويقدر عدد الٱبار في منطقة الدراسة بثماني ابار وتم تصنيف ا       

، كما هو Google Earthالخاص ببرنامج  GPSبار باستخدام لآومغلقة. وحددت مواقع ا  deep wellsالمدروسة على أنها عميقة

يبين خطوط العرض والطول والعمق والغرض من  1ر قيد الدراسة والجدول رقم بالآخارطة يوضح مواقع ا 1موضح في الشكل 

   الاستخدام الابار قيد الدراسة.

 

 بارلآخارطة يوضح مواقع ا :1لشكل ا

   صفات الابار المختارة من محافظة كركوك :1الجدول                                                   

 الاستخدامات (m) العمق العرضخطوط  خطوط الطول الابار

1   E" 206.  24'20◦44 N" 82.  48'23◦35 100   للاستخدامات المختلفة 

2 E" 242.  0'22◦44 N" 001.  12'26◦35 70 للاستخدامات المختلفة 

3 E" 065.  15'28◦44 N" 272.  40'21◦35 90 للاستخدامات المختلفة 

4 E" 379.  21'38◦44 N "561.  40'29◦35 110 للاستخدامات المختلفة 

5 E" 983.  29'21◦44 N" 811.  28'35◦35 120 للاستخدامات المختلفة 

6 E" 63.  7'22◦44 N" 764.  2'26◦35 106 للاستخدامات المختلفة 

7 E" 057.  2'23◦44 N" 429.  54'28◦35 90 للاستخدامات المختلفة 

8 44 21'47 . 136" E N" 917.  36'29◦35 60 للاستخدامات المختلفة 

 

 (  NSFWQIموديل )

 National (NSFWQI) حساب موشر نوعية المياه باستخدام موشر جودة المياه للمؤسسة الوطنية للصرف الصحي تم        

Sanitation Foundation water quality index والذي يعد واحدا من الموديلات الواسعة الاستخدام عالميا لدقته في تحديد ،

نوعية المياه وقد استخدم لتقييم مياه ابار المدروسة للشرب والاستخدامات المنزلية وتم استخدام الخصائص التالية في هذا الموديل 

( DOوالاوكسجين الذائب ) T.H)الكلية ) والعسرة (TDS) ة( والمواد الصلبة الذائبة الكلي(pHدرجة الحرارة والاس الهيدروجيني 
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( ، وتم حساب المعايير أعلاه بتطبيق F.C( وبكتريا القولون البرازية )3NO( والنترات )4PO( والفوسفات )4SOوالكبريتات )

 المعادلة الاتية:

𝑁𝑆𝐹𝑊𝑄𝐼 ∑ 𝑄𝑖𝑤𝑖

n

i=1

 

 اذ ان:

Qi 100-0 عليها من منحنيات خاصة التي تراوحت بين ): تمثل النوعية لكل صفة التي تم الحصول   ( 

Wi11 [ 2: تمثل الأهمية النسبية للصفة، كما هو الموضح في الجدول[.  

     ]NFS-WQI   ] 12  ,13( المستخدمة لحساب Wiالمعايير المستخدمة والاوزان ) :2الجدول 

Parameters Unit Weight Stand. Limit 

T◦C ◦C 0.10 25.0 

pH ----- 0.12 8.5-6.5 

DO Ppm 0.17 5.00 

TDS Ppm 0.08 1400 

T.H Ppm 0.08 500 

4SO Ppm 0.10 400 

4PO Ppm 0.10 10.0 

3NO Ppm 0.10 50.0 

F.C 1-Cell. 100ml  0.15 0.00 

    

  .3معرفة نوعية المياه بالرجوع إلى الجدول تصنيف ويتميتم  NSFWQIوبعد إيجاد   

     ]NSF-WQI  ] 14  ,15تصنيف نوعية المياه للشرب حسب قيم  :3جدول ال

 نوعية المياه WQIقيم 

0.0-25 Very Bad 

26-50 Bad 

51-70 Medium 

71-90 Good 

91-100 Very good 

 

 تقييم نوعية المياه                       

   تقييم نوعية المياه للشرب

 و C◦معايير ) 9على   NSFWQI( National Sanitation Foundation water quality indexتم تطبيق الموديل )       

PHوTDS وDO وT.H 4وSO 4 وPO 3 وNO وF.C(  لتقييم الابار المدروسة للشرب والاستخدامات المنزلية كما هو موضح في

 3لدى مقارنة النتائج بالجدول    )67.52-50 ) بينWQI الى تراوح قيم   4سابقا، وتشير النتائج المبينة في الجدول   2جدول ال

% من 87و Bad qualityمن المياه الجوفية لمنطقة الدراسة كان من صنف المياه الرديئة النوعية  % 13 لتصنيف المياه نجد ان

للشرب والاستخدامات المنزلية ويعود هذا التدهور النسبي بشكل أساسي الى  Medium qualityصنف المياه متوسطة النوعية 

، ولاسيما الاملاح الكلية الذائبة WHOتجاوز بعض المعايير المدروسة للحدود المسموح بها حسب معايير منظمة الصحة العالمية 

مما يوثر سلبا على قيم ال  F. coliformقولون البرازية وايونات النترات والكبريتات والعسرة الكلية والاوكسجين الذائب والبكتريا ال

Qi  بالتالي دليل نوعية المياهWQI  ان استخدام هذه المياه للشرب له عواقب سلبية على صحة المستهلكين .4كما مبين في الجدول
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اجراء بعض التقنيات السهلة كحدوث الاسهال، واحتمال الانتقال الامراض والاوبئة وعند الضرورة القصوى يمكن استخدامها بعد 

للقضاء على الملوثات موجودة في مياه الابار لتحسين نوعية المياه للاستخدام كتقنية التجميد والانصهار البطيء او باستخدام تقنية 

من  ويعود سبب ارتفاع تراكيز الاوكسجين الذائب في مياه بعض الابار الى قرب مستوى هذه المياه , تعريضها للاشعاع الشمس

سطح الأرض إضافة الى كبر فتحة الانبوب الخارجي ذات الاغطية المكشوفة باستمرار التي تجعلها بتماس اكبر ومباشر مع المحيط 

هذه النتائج مقاربة نسبيا ,جاءت  الخارجي متأثرا بعوامل المناخ كدرجة الحرارة والضغط الجوي والرياح والرطوبة النسبية والامطار

لتقييم المياه الابار للشرب والاستخدامات المنزلية على الجانب الايسر من مدينة الموصل  ]16[ يت من قبلللدراسة التي أجر

وهناك نتائج مخالفة نسبيا لنتائج  ( Medium qualityو  Bad quality( إذ تتراوح بين )NFSWQIوباستخدام نفس الموديل )

الموصل للشرب والاستخدامات المنزلية وباستخدام الموديل اللوغاريتمي حيث لابار منطقة الفاضلية والبعشيقة شمال  ]17[الدراسة 

بار لآ. يعود سبب التباين في تراكيز ايونات الكبريتات في مياه اكانت معظم الابار غير مناسبة للشرب والاستخدامات المنزلية

صخور الجيولوجية التي مرت بها المياه الجوفية المدروسة إلى التفاعلات الاكسدة والاختزال لاطوار الكبريت فضلا عن طبيعة ال

]1[. 

 ونوعية مياه الابار المدروسة للشرب والاستخدامات المدنية WQIوقيم  Qi×Wi قيم: 4الجدول 

 

 الاستنتاجات:

 الكلية والكبريتات الكلية والعسرةالارتفاع النسبي في اغلب معايير المياه المدروسة كالاس الهيدروجيني والمواد الصلبة        

في المياه المدروسة قد تجاوزت الحدود القياسية  li والفوسفات والنترات لمياه الابار المدروسة، وارتفاع عدد لبكتريا القولون

( بين المياه الرديئة النوعية والمياه المتوسطة NSFWQIالرياضي )المسموح بها عالميا. كانت نوعية المياه حسب قيم الموديل 

وبالتالي فان مياه الابار المدروسة غير امنة للشرب  المدروسة،لارتفاع اغلب المعايير  المنزلية نتيجةالنوعية للشرب والاستعمالات 

 من حيث ارتفاع تراكيز ايونات النترات التي تشكل خطورة على صحة الانسان والحيوان سواء كانت سرطانية اوغير سرطانية.
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       The current research aims to assess the water quality of a number of 

wells in the city of Kirkuk, where samples were collected randomly from 

eight wells (twelve replicates from each well), to determine the physical, 

chemical and bacteriological properties by applying the water quality 

index (NSFWQI National Sanitation Foundation water quality index). 

National Health. The results indicated that the quality of the studied 

water was for drinking and domestic use. This deterioration in quality is 

attributed to the high levels of electrical conductivity, total hardness, 

total base Sulfates, nitrates, dissolved oxygen, total bacterial count (TPC), 

F. coliform and E.coli numbers. Which amounted to 3824 microsiemens. 

cm-1 (1835, 510, 480, 100.1, 6.9) mg.l-1 and 210 CFU/ml and (16 , 18) 

cells/100 ml respectively. 
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This research is an environmental study of the bird Palm Dove Spilopelia 
Senegalensis , also known as( Laughing Dove) this research  related to the 
tolerance of this bird to varying temperatures within the winter, spring, 
summer and autumn seasons, this study has dealt with the observation 
of 8 nests of the bird over a whole year with daily temperature 
measurement, the weight of eggs and chicks and the extent of growth of 
chicks within different temperatures, and monitor the bird's living 
within the area surrounding the nest and in different natural places such 
as trees and palms, as well as within the courtyards of homes, schools 
and other miscellaneous places. Male and female participate in nest 
building. eggs hatch, chicks hatch, eggs laid, hatch and chicks are 
monitored by surveillance cameras installed in the nests and other 
imaging cameras, and the temperature was measured by alaser 
thermometer. The study found that there is A Multiple brood. The first 
brood was recorded in February 2022 at 20 ° C as an average, and the 
last brood during the study period recorded in December 2022 at 14 ° C, 
and this indicates the bird's ability to form several broods at varying 
temperatures and seasons. 
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Introduction:  

      In this study, one of the invasive bird species in Iraq, which has spread very widely in 

recent years, was selected, namely the Laughing Dove or Palm Dove Spilopelia senegalensis, 

which affected endemic species such as Collored Dove [1]. Evaluated the S.senegalensis as 

Least Concern [2]. Figure 1. Invasive species are "alien species that are likely to cause 

economic, environmental, or human health harm [3]. Invasive species prevalence is a long-

studied topic of great interest in environmental research [4]. 

       One of the interests that researchers have resorted to studying is the breeding behaviour 

of invasive animals in general, either to find out how dangerous they are or to preserve them 

from extinction, and it is worth noting that invasive species in one region or country are 

endemic to another region or country [5]. 
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Figure 1: IUCN Standards List (BirdLife International, 2018). 

        

      According to the fifth national report of Iraq, the laughing dove (the subject of the study) 

was included among the invasive alien birds in Iraq Figure 2 [6]. 

 

 
Figure 2: The case of the laughing bird in Iraq according to the publication of the fifth national 
report Iraq (Fifth national report, 2014) 
 

       Features of common invasive species include the following: 

a) rapid growth.  b) rapid reproduction.  c) High dispersion capacity. d) Ability to change the 

shape of growth to suit current conditions. e) Adaptation to a wide range of environmental 

conditions (eco-efficiency) [7]. 

The study aims to know the living of this invading bird in various areas of Baghdad and at 

varying temperatures in all seasons of the year. 

Scientific Classification of Laughing Dove 

Kingdom: Anamelia                                        

Phylum:Cordata 

Class:Aves 

Order:Columbiformes 

Family:Columbidae 

Genus:Spilopelia   

Sp.:senegalensis             Linnaeus, 1766 

       Pigeons and doves are located in the order of Columbiformes and the family of 

Columbidae includes (5 under the family), 50 genera and 351 species [8]. Some of them eat 

seeds and are called seed-eaters and have orange, gray or brown colors, while fruit eaters are 
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often brightly colored, most have decorative and iridescent feathers in the wings, back, chest, 

neck and face [9-12].   

Description of The bird: 

       Smaller than the familiar Dove, and is characterized by a pinkish head (a mixture between 

red and brown) and a wide dotted collar at the bottom of the neck and upper chest consisting 

of cleft feathers whose bases are black and the limbs of a gun (light brown).  The tail is long, 

the middle feathers have two gray structures, the four feathers followed by gray and the rest 

are black, and their tip is white, the female is more colorful than the male and her neck collar 

is less visible, the juvenile is similar to the female, the iris is reddish brown, the beak is black, 

the foot is dark crimson, the length is about 27 cm, the wing is 121-145 mm, (the wing is for 

Indian beating 121-132 mm) and (for the nominal beating (132-145 mm), the tail is (103-

115) mm, the beak is 14-15 mm, the wrist is 20-21 mm [13], figure 3. 

 

 Figure3: A group of laughing doves (Photographed by searcher)    

Habitat: 

       The laughing dove is found in Africa, especially sub-Saharan Africa, and in the Middle East 

and east to the Indian subcontinent, doves and pigeons are found in almost all terrestrial 

habitats from temperate to tropical regions including: lowland rainforests, tropical forests, 

savannas, desert, cliffs, mangroves, forest edge, agricultural areas, suburbs and urban areas. 

The highest diversity of pigeons and doves occurs in tropical rainforests [9, 10, 12, 14]. 

Feeding behavior: 

       The family of pigeon is a grain and fruit eater, but sometimes insects, worms, leaves, buds 

and flowers eat, flocks of pigeons are often seen feeding on the ground.they drink by 

immersing their beaks in water and absorbing water, and do not scoop water in their beaks 

and raise their heads to swallow like most birds, where water helps to swallow grain, desert 

species get their water from succulent plants and have the ability to 

       drink salt water, and store grains in crops (crop) and grind with some pebbles that you 

swallow to help break down grains, and help incisions of the intestines and esophagus to 

digest as well, the difference in size of pigeons also affects the division of food resource 
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species, while large species feed on large fruits, small birds feed on fine branches and fruits 

that cannot reach them [9,11 ,14]. 

Courtship: is a set of behaviors that some animals perform as apart of preparing for mating. 

This includes special calls, movements and dances, and may be aided by special feathers or 

colors that the birds defend the boundaries of their territorial zone through songs and visual 

performances, for example pigeons and monogamy, that is, they have the same partner from 

one to 15 years. They have many shows that are performed either on the ground or when 

flying, courtship before mating seems to be common between species, the male follows the 

female with wobble offers, swaying shows while flirting and the male clicks on his folded 

wings in preparation for asking for sexual intercourse, it is easy for the female to accept by 

kneeling and also asking for food, the male prepares the female and feeds her with some 

insects and larvae [14,15], figure 4. 

 
 Figure4: Starting courtship notices the bulging of the bird's feathers (Photographed by 

searcher)    

 

Material and Method 

 

Table1: Devices and its origin used inStudy 

 

 

 

 

Digital caliper 

 

Topex 150 mm 31C628   

POLAND            

Digital camera Nikon D90  Japan 

Sensitive digital scale DIAMOND 500 

CHINA 

Monitoring camera UKPLUSPTZ2.4G 

CHINA 

Laser thermometer Infrared   

thermometer 

 

GM1150 BENETECH 

CHINA 

Laser Distance Meter K1 

CHINA 

SONY HX1   JAPAN 



162 
 

 

Table 2: Tools and its origin used inStudy 

 

 

 

 

 

 

Methods 

       The process of monitoring the nests using a telescope and binoculars and climbing to them 

by a ladder with a length of 4 meters and measuring temperatures on a daily basis in the nest 

and the area was measuring the weights of eggs and chicks as well as measurements of the 

dimensions of the nests figure 6, 7, 8,11, and birds were monitored during courtship, mating, 

laying eggs, hatching and growth of chicks until they fly figure 9. 

 

Result and Discussion 

Reproduction period and its relationship to temperatures: 

      The current study found that the laughing dove S.senegalensis begins to breed in the study 

area from February to the end of December Table 3, and the frequency of the laughing dove 

was monitored on some nests during the month of January, but no eggs were found, through 

continuous follow-up of the activities of the bird under study, such as courtship, follow-up of 

nests and other events related to the subject of reproduction. The results may vary by other 

researchers in their previous studies, where [18] in Sudan observed reproduction throughout 

the year (January to late December), that is, in many temperature variations, due to the 

availability of habitats and not being affected by high air temperature (this corresponds to the 

current study), although some cases of egg hatching failure due to high temperature were 

recorded Figure 5, and in Egypt between February and June [17]. In North Africa, [18] 

recorded the breeding season for about six months in Morocco, [19] reported that the 

breeding season in Tunisia lasted from February to August. 

 

 

 

 

 

 

 

 

 

 

DRILL GRAPHITE  58G716 

POLAND          

FORSEPS Proskit 908-T301                    

TAIWAN        

TELESCOPE 

 

  KL1040-66×52      

CHINA         

Binoculars  

     

Crown8*30              
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Figure 5: Egg hatching failure due to high temperature (Photographed by searcher)    

 
 

Figure 6                                            Figure 7 

Figure 6: The egg size of the laughing dove compared to the size of the key (Photographed by 

searcher)                                                               

Figure 7:   weight of one of eggs (Photographed by searcher)                                                               

 

 
 

                       Figure 8:   Weight of chicks                               Figure 9: Chicks learn to fly  

(Photographed by searcher) 

 

 

Chick grow and fly: 

Chick grow and fly After hatching eggs, the chicks begin to nod their heads to be fed by the 

parents with crop milk Figure10, this protein-rich secretion does not need a dietary 

supplement like insects and allows the chicks to grow and the appearance of fluff in a 

relatively short time, and this agrees with what he found [14]. All adult birds in the 

Columbidae family found after hatching eggs feed their young with this milk [16], [18] 
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suggested that prolonged parental care is developed in species where chicks may need a long 

period of time to learn foraging skills. 

 

 

 

 

 

 

 

 

 

 

                                             

 

 

 

    Fig 10                                               Fig 11                                         

Feeding chicks with crop milk                  Measurement dimensions of egg 

 

 (Photographed by searcher)    

 

Monitor the success of nests on the basis of: 

 1- Direct monitoring of the appearance of fluff in the chicks after hatching. 

 2- Chicks were seen after falling close to the nest by the method (Mathewson, 2002) 

3- Nests were considered failed if adults were not seen in the nest (abandoned / hungry / 

predatory) or they are present first and then leave their eggs. Sometimes chicks are picked 

from the nests due to falling from the nest and death or predation [20, 21], figures 12 and 13. 

 

 
Fig 12 Fig.13 

Figure 12: The dove in the nest on the pipes of the air conditioner 

Figure 13: The palm in the nest on the electricity wires   

(Photographed by searcher)    
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Table 3: Maximum and minimum temperatures throughout the study period 

Month Minimum temperature 

(°C) 

Maximum temperature 

(°C) 

February 0-15 16-28 

March 5-16 16-34 

April 6-23 13-35 

May 14-30 32-41 

June 23-31 40-46 

July 23-32 43-50 

August 26-32 44-50 

September 17-28 34-47 

October 10-22 34-41 

November 5-15 24-34 

December 4-14 23-14  

 

 

Conclusions:  

The main findings of this study are: The bird not affected by the large temperature 

variation throughout the seasons in Iraq (that the aim of study) and prefers to build nests in 

buildings in the study area more than in trees which indicates her preference for buildings 

and near human habitats fig 12,13. 

The nest was built from thin and dry tree branches, plastic wires, thin electricity wires or any 

sticks available on the ground, and the male and female participated in the construction 

process. Both sexes share the incubation of eggs and the size of the hatching is two eggs.  

The incubation period lasted 14-16 days, and it was found that the average time from 

hatching to flying is 12-17 days. 
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في مناطق مختلفة  ()طائر غازي  Spilopelia senegalensis وحياتية يمامة النخيل تكاثر

 واسع لتغير درجات الحرارةها المن بغداد وتحمل
 مختار خميس حبه*،  خالدة إبراهيم حسون

  العراق بغداد،جامعة  للبنات،، كلية العلوم علوم الحياةقسم 

 معلومات البحث:  الخلاصة

أيضا  المعروف Spilopelia senegalensisيتناول هذا البحث دراسة بيئية لطائر

باسم )الحمامة الضاحكة( ويتعلق هذا البحث بتحمل هذا الطائر لدرجات حرارة 

متفاوتة خلال فصول الشتاء والربيع والصيف والخريف، وقد تناولت هذه الدراسة 

أعشاش للطائر على مدار عام كامل مع قياس درجة الحرارة  8العملية ملاحظة 

 .مختلفةلكتاكيت في درجات حرارة اليومية ووزن البيض والكتاكيت ومدى نمو ا

الطائر داخل المنطقة المحيطة بالعش وفي الأماكن الطبيعية المختلفة  ةعيشمومراقبة 

كالأشجار والنخيل، وكذلك داخل ساحات المنازل والمدارس وغيرها من الأماكن 

تمت الكتاكيت  نموالمتنوعة.  يشارك الذكور والإناث في بناء العش.  فقس البيض و

ويتم  أخرى،بواسطة كاميرات مراقبة مثبتة في الأعشاش وكاميرات تصوير اقبته مر

. وجدت الدراسة أن هناك ليزري قياس درجة الحرارة بواسطة مقياس حرارة

درجة مئوية  20عند  2022متعددة: تم تسجيل الحضنة الأولى في فبراير ات حضن

درجة  14عند  2022وآخر حضنة خلال فترة الدراسة سجلت في ديسمبر  كمتوسط،

في درجات ات وهذا يشير إلى قدرة الطائر على تكوين العديد من الحضن مئوية،

 ..متفاوتحرارة ومواسم 
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 الكلمات المفتاحية:
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نمو الفرخ، درجات حرارة ، البيض 
 متفاوتة
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Introduction:  

       Rheumatoid arthritis (RA) is a chronic systemic inflammatory disease that causes joint 

erosion resulting from abnormal growth of synovial tissue or pannus and causes irreversible 

joint dysfunction [1]. RA is one of the most common autoimmune diseases in the world, with a 

frequency of about 1% [2]. Along with the joints, other organs may also be affected. RA can 

also lead to malaise, fatigue, and loss of weight [3]. The exact causes of RA remain unknown 

[4]. 

       For both seropositive and seronegative RA patients, early diagnosis and the beginning of 

treatments are associated with better results, a higher likelihood of remission, and less joint 

degeneration and disability [5]. Several inflammatory biomarkers, such as Anti-Cyclic 

Citrullinated Protein Antibody (ACPA), Rheumatoid Factor (RF), Erythrocyte Sedimentation 

Rate (ESR), and C-Reactive Protein (CRP), are used to diagnose RA at present [6]. Anti-RA33 

could help to identify some RA patients. And may help to increase the sensitivity of serological 

tests for the RA diagnosis [7]. 

According to the 1987 American College of Rheumatology (ACR) guidelines for the 

categorization of RA, RF was the primary component in the serological diagnosis of RA and 

the sole laboratory diagnostic parameter included in those criteria [8]. RF are antibodies that 

http://creativecommons.org/licenses/by/4.0/
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target the constant region (FC) of IgG subclass immunoglobulins. Up to 70–80% of RA 

patients had RF [9]. RF's specificity is limited since it may also be detected in healthy 

individuals, those with other autoimmune disorders such as SLE and systemic sclerosis, and 

people with non-autoimmune conditions like cancer and chronic infections [10]. 

Anti-citrullinated peptides antibodies (ACPA) are autoantibodies that are highly specific 

for RA. Citrulline is a non-standard amino acid that is produced when the enzyme peptidyl 

arginine deiminase (PAD) deaminates the amino acid arginine. Citrullination is a common 

biological process that takes place during the differentiation of cells, apoptosis, and 

inflammation [11]. ACPA is frequently present with RF and is present in about 50%–60% of 

patients with early RA and 60%–90% of patients with advanced RA. Just 1%–3% of healthy 

people have ACPA positivity, and most often at low levels [12]. About two-thirds of RA 

patients develop ACPAs, evaluated in vitro as ACCP antibodies, which are important clinical 

diagnostic biomarkers in RA [13]. 

The anti-RA33 antibody is a novel autoantibody that was discovered in RA patients in 

1989 [14]. RA33 autoantibodies target the nuclear antigen hnRNP-A2/B1. [15]. Anti-RA33 

antibodies have been characterized as a very specific antinuclear antibody for RA because 

RA33 is overexpressed in inflamed synovial tissues but relatively low in normal joints. An 

estimated 35% of RA patients have anti-RA33 [16]. Only 1% of the normal sera were 

identified with Anti-RA33 [17]. 

       The primary aim of this study was to assess the diagnostic importance of anti-RA33, along 

with RF and ACCP, as immunological biomarkers for RA. 

Material and Methods: 

       A case-control study was carried out at the College of the Applied Medical Sciences/ 

University of Kerbala. Eighty-two subjects (41 RA patients and 41 healthy individuals) were 

joined in the current study and diagnosed by rheumatologists in Al-Hindiya Teaching Hospital 

and Al-Imam Al-Hassan Al-Mujtaba Hospital/ Karbala Health Directorate in Iraq between 

November 2022 and February 2023. RA patients were matched with healthy volunteers in 

age, sex, and residency place. Patients and control were selected randomly according to 

inclusion and exclusion criteria. 

       Using a disposable syringe, 3.5 milliliters of venous blood were drawn from each 

participant. Serum was separated by using a centrifuge for 10 minutes at about 3000 rpm. 

The serum sample was transferred into two Eppendorf tubes and kept at -20°C to prevent 

repeated freezing-thawing processes and used for the further measurement of the 

autoantibodies using an ELISA device to determine the level of RF, ACCP, and Anti-RA33. 

Statistical analysis 

       The statistical analysis of the data was done using SPSS version 22 software (IBM Corp., 

NY, USA). To calculate frequencies, the mean, the standard deviation, and cross-tabulation, 

descriptive statistics were used. Bivariate Correlations were analyzed to determine significant 

positive and negative correlations between variables if present. 

       Independent sample Analysis of Variance (ANOVA) test and T-test were used to compare 

means significance. Receiver Operative Characteristic Curve (ROC) analysis was used to 
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determine the cut-off values of autoantibodies titers. The statistical significance level was 

established at P<0.05. 

 

Results: 

       In the current study, both patients and control were divided into two groups: those under 

45 years old 18 (43.90%), and those over 45 years old 23 (56.09 %). Seven participants from 

each group were men (17.1%), and 34 (82.9%) were women. The male/female ratio was 

7/34 (1: 4.8). Approximately more than 44% of the RA-affected females were in age less than 

45 years, as shown in Table 1. 

 

Table 1: Distribution of RA patients according to sex and age group 

 Age groups N (%) Total N (%) 

≤45 >45 

Healthy 

Subjects 

Sex  Female  15 (44.11) 19 (55.88) 34 (100) 

Male  3 (42.85) 4 (57.14) 7 (100) 

Total 18 (43.90) 23 (56.09) 41(100) 

RA patients Sex  Female  15 (44.11) 19 (55.88) 34 (100) 

Male  3 (42.85) 4 (57.14) 7 (100) 

Total 18 (43.90) 23 (56.09) 41 (100) 

Total Sex  Female  30 (44.11) 38 (55.88) 68 (100) 

Male  6 (42.85) 8 (57.14) 14 (100) 

Total 36 (43.90) 46 (56.09) 82 (100)  

N: Number of Participants 

 

       Table 2 showed that there were significant differences in the levels of the studied 

autoantibodies between the patient and control groups. 

 

Table 2: Comparison of Autoantibodies between patients with RA and healthy subjects 

Autoantibodies 

RA Patients Healthy Subjects P-value 

N 

 

Mean ±SD 

 

N 

 

Mean ±SD 

 
Total 

RF 41 2.08±1.09 41 0.74±0.08 0.000* 

ACCP 41 0.52±0.18 41 0.26±0.04 0.000* 

Anti-RA33 41 0.51±0.22 41 0.31±0.07 0.000* 

* Statistically significant at 0.05 level; N, Number; RF, Rheumatoid Factor; ACCP, Anti-

Cyclic Citrullinated Protein; Anti-RA33, Anti-Rheumatoid Arthritis 33;  

SD, Standard Deviation 

 

The current study showed the presence of a significant difference in the level of Anti-RA33 

between positive and negative RF from both groups (patients and healthy individuals). 
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Additionally, there were significant differences between patients with positive RF and those 

with negative RF, as shown in Table 3. Distribution of RA33-positive individuals among the 

two studied groups according to the results of RF revealed that one RF seronegative RA 

patient was positive for RA33 whereas (29.26%) of healthy participants were positive for 

RA33 Table 4. 

Table 3: Comparison of Anti-RA33 mean according to RF results 

RF Anti-RA33 

RA Patients  Healthy Subjects P-value 

N Mean ±SD N Mean ±SD 

Positive 40 0.498±0.207 0 ------ 0.000*  

Negative 1 1.122±0 41 0.312±0.076 

P-value  0.005*  ------ 

* Statistically significant at 0.05 level; N, Number; RF, Rheumatoid Factor; Anti-RA33, Anti-

Rheumatoid Arthritis 33; SD, Standard Deviation 

 

 

Table 4: Cross-tabulation between RF and Anti-RA33 

 

 

 

 

 

 

 

 

 

       

The present study showed that there was a significant difference in the level of anti-RA33 

between positive and negative ACCP from both groups (patients and healthy individuals). 

Additionally, there was no significant difference between patients with positive ACCP and 

those with negative ACCP, as shown in Table 5. Distribution of RA33-positive individuals 

among the two studied groups according to the results of ACCP revealed that one ACCP 

seronegative RA patient was positive for RA33, whereas (27.02%) of healthy participants 

were positive for RA33 Table 6. 

 

 

 

 

 RA33 N (%) Total 

N (%) Negative Positive 

Healthy 

Subjects 

RF  Negative 29 (70.73) 12 (29.26) 41 (100) 

Total 29 (70.73) 12 (29.26) 41 (100) 

RA 

Patients  

RF  Negative 0 (0) 1(100) 1 (100) 

Positive 7 (17.5) 33 (82.5) 40 (100) 

Total 7 (17.07) 34 (82.92) 41 (100) 

Total RF  Negative 29 (69.04) 13 (30.95) 42 (100) 

Positive 7 (17.5) 33 (82.5) 40 (100) 

Total 36 (43.90) 46 (56.09) 82 (100) 

N, Number; RF, Rheumatoid Factor; Anti-RA33, Anti-Rheumatoid Arthritis 33 
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Table 5: Comparison of Anti-RA33 according to ACCP results 

ACCP Anti-RA33 

RA Patients  Healthy Subjects P-value 

N  Mean ±SD N  Mean ±SD 

Positive 40 0.51±0.22 4 034±0.04 0.000*  

Negative 1 0.34±0 37 0.30±0.07 

P-value  0.453  0.381 

* Statistically significant at 0.05 level; N, Number; ACCP, Anti-Cyclic Citrullinated Protein; 

Anti-RA33, Anti-Rheumatoid Arthritis 33; SD, Standard Deviation 

 

Table 6: Cross-tabulation between ACCP and Anti-RA33 

 

    

ROC analysis was used to compare the discrimination ability of the three 

autoantibodies serodiagnosis in discrimination between patients with RA and control. The 

research revealed that anti-RA33 had a lower ability for discrimination. Area Under Curve 

(AUC) for RF, ACCP, and RA33 were 0.979, 0.987, and 0.832, respectively, as shown in Figure 

1. 

 

 

 RA33 N (%) Total 

N (%) Negative Positive 

Healthy 

Subjects 

ACCP  Negative 27 (70.97) 10 (27.02) 37 (100) 

Positive 2 (50) 2 (50) 4 (100) 

Total 29 (70.73) 12 (29.26) 41 (100) 

RA Patients  ACCP  Negative 0 (0) 1(100) 1 (100) 

Positive 7 (17.5) 33 (82.5) 40 (100) 

Total 7 (17.07) 34 (82.92) 41 (100) 

Total ACCP  Negative 27 (71.05) 11 (28.94) 38 (100) 

Positive 9 (20.45) 35 (79.54) 44 (100) 

Total 36 (43.90) 46 (56.09) 82 (100) 

N, Number;  ACCP, Anti-Cyclic Citrullinated Protein; Anti-RA33, Anti-

Rheumatoid Arthritis 33  
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Fig.1: ROC analysis illustrating the sensitivity and 1-specificity values for RF, ACCP, and RA33 

autoantibodies levels. 

 

The current study showed a positive significant correlation between RF, ACCP, and 

Anti-RA33 autoantibodies titers, as shown in Table 7. 

 

Table 7: Correlation between RF, ACCP, and Anti-RA33 

 RF ACCP Anti-RA33 

RF Pearson Correlation 1 0.438** 0.299** 

Sig. (2-tailed)  0.000 0.006 

ACCP Pearson Correlation  1 0.401** 

Sig. (2-tailed)   0.000 

Anti-RA33 Pearson Correlation   1 

Sig. (2-tailed)    

Sig. (2-tailed)     

*. Correlation is significant at the 0.05 level (2-tailed).  

RF, Rheumatoid Factor; ACCP, Anti-Cyclic Citrullinated Protein; Anti-RA33, 

Anti-Rheumatoid Arthritis 33 

 

Discussion: 

       The early diagnosis of RA represents an important challenge to minimize or prevent the 

subsequent clinical impact on patients with this disease. The immunodiagnostic importance 

of anti-RA33, along with RF and ACCP autoantibody detection, still needs further analysis. The 

present study designed to go insight into the distribution of anti-RA33 positivity between 

patients with RA and the healthy individuals, along with RF and ACCP. 

       Demographic data of the patients revealed that more than 56% of patients were older 

than 45 years old and that females suffer from this disease at younger ages, as shown in Table 

1. This finding was in agreement with other previous studies [18, 19]. According to a previous 
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study, the higher occurrence of autoimmune diseases in females than in males is due to 

several factors, including environmental exposure, behavior, hormones, and genetics, 

including the inactivation of genes on the X chromosome [20]. 

       Significant differences were reported between patients and control groups in the levels of 

autoantibodies, as shown in Table 2. These results were in agreement with the results of prior 

studies, revealed that there were significant differences between patients and controls in the 

ACCP level [21, 22], in the RF and ACCP levels  [23, 24], and in the anti-RA33 level [25].  

       The existence of anti-RA33 in RA patients was documented to be found in the early 

periods of the disease [13].A comparison of the anti-RA33 autoantibody levels according to 

the results of ACCP and RF positivity showed the existence of significant differences. 

Interestingly, the current study revealed that 27.02% of healthy subjects in whom they are 

ACCP negative and one RA patient with RF negative were found to be positive for anti-RA33 

autoantibodies, as shown in Tables 4-6. This might possibly reflect that these individuals 

might possibly developed RA in the future. 

       According to ROC analysis, this study revealed that RA33 had lower discriminatory power 

in comparison to RF and ACCP, as shown in Figure 1.  

       Analysis of the correlation among the three autoantibodies, as in Table 7 revealed 

significant positive correlations, which may reflect the association of these autoantibodies in 

RA pathogenesis. These results were in agreement with the results of other previous studies 

that found a significant correlation between RF and ACCP [26, 27]. Inversely, this result was 

inconsistent with another previous study that showed no significant correlation between 

anti-RA33 and RF, or between ACCP and RF [28]. 

Conclusion:  

According to this study's findings, anti-RA33 is a reliable immunological marker for the 

diagnosis of RA. Since the levels of anti-RA33 autoantibodies in the patient and healthy 

individuals were significantly different from each other. Also, there were significant positive 

relationships between anti-RA33 and RF and ACCP autoantibody levels. The presence of these 

autoantibodies in healthy subjects may have an impact on the future development of RA in 

these individuals. Thus, this study recommends doing another prospective study to identify 

the importance of the diagnosis of anti-RA33 in healthy subjects as an indicator of risk for the 

development of RA. 
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The experiment was conducted in the wooden canopy of the College of 

Agriculture – University of Samarra for the season 2022, to study the 

response of limes and Noomi Basra to spraying with Jasmonic acid and 

sugar alcohols. The experiment included three factors: the first being two 

Speciess of citrus seedlings. The second factor is spraying seedlings with 

three levels of Jasmonic acid (0, 10, 20) mg L-1 and its symbols (JA0, JA1, 

JA2) and the third factor is spraying with three concentrations of sugar 

alcohols (0, 3, 6) ml L-1 and its symbols(S0, S1,S2). The results showed that 

lemon was superior in the rate of increase in plant height, root length, and 

the number of root branches. As for Nomi Basra, it excelled in the rate of 

increase in the thickness of the stem, the rate of increase in the number of 

branches, and the thickness of the root, and the results were 3.86 mm, 

11.28 branch seedlings-1, 12.00 mm respectively, as the treatment of 

seedlings sprayed with Jasmonic JA2 excelled and gave the highest 

significant increase in the rate of increase in the thickness of the stem, the 

rate of increase in plant height, the rate of increase in the number of 

branches , root thickness, root length, number of root hairs. Spraying with 

sugar alcohols at a concentration of 6 ml L-1 affected the aforementioned 

traits, and the values were 4.22 mm, 33.41 cm, 11.64 branches seedlings-1, 

11.79 mm, 29.00 cm, 25.92 roots seedlings-1, respectively. The  binary 

and triple interactions showed significant differences for all the studied 

traits.  

Keywords: 

Lime, Noomi Basra, 

jasmonic, sugar alcohols, 

and spraying. 
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Introduction: 

       Citrus trees are widely spread all over the world, and the Malay Islands and regions of 

India and Indochina are considered the original home of these trees, and from those areas 

they spread to the rest of the world [1]. Such as lemons, oranges, bitter oranges, larks, sindhi, 

grapefruit and other Species. Citrus fruits are widely cultivated in more than 140 countries in 

the world within the tropical, subtropical and subtropical regions, and between latitudes 40 

north and south of the equator, which is one of the most important fruit crops produced [2] 

Citrus lemon belongs to the genus Citrus, and the southwest regions of China and 

northeastern India are the original home of this Species. The lemon is the third most 

http://creativecommons.org/licenses/by/4.0/
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important Species of citrus and one of its local varieties, which is desirable in Iraq because of 

its good fruits, being juicy, thin-skinned, and acidity less than The rest of the items [3]. 

Citrus aurantifolia is known in Iraq as (Noomi Basra). Benzahir lemon trees are 

distinguished by their strong growth and medium size. Their fruits are small and lemon 

yellow when fully ripe. The pulp of the fruit is juicy and highly acidic. Its cultivation is mainly 

spread in China, Iran, India, Mexico, Brazil, Argentina, America and Spain. Italy and Turkey [4]. 

Those interested in the plant field focused on the commercial use of plant growth regulators, 

including jasmonic, in order to improve the characteristics of vegetative growth and the 

chemical content of the plant. Stress resistance as it activates the antioxidant systems 

responsible for resistance [6,5]. 

         Jasmonic acid (C12H18O3) is one of the growth regulators and one of the compounds found 

naturally in the plant. Contributed to improving the vegetative growth of trees and the quality 

of fruits and reducing their injury to physiological damage [7,8]. 

       Sugar alcohols are important natural nutrients for plants, as they work to improve foliar 

absorption by increasing the time required for the absorption of micronutrients before 

drying, especially boron on the surface of the leaves. Due to the increase in the concentration 

of nutrients, spraying sugar alcohols with the boron element facilitates the process of 

transporting the element through the formation of a complex compound Mannitol borate 

ester or Sorbitol borate ester from the source to the downstream at the sites of action of the 

element through the bark and thus increasing the vegetative growth and development of the 

yield and an increase in yield production [ 9,10]. 

The study aimed to: 

1- Improving the growth characteristics of lemon and Noomi Basra seedlings by spraying with 

jasmonic growth regulator and sugar alcohols in order to bring them to the appropriate stage 

for transfer to the permanent place in the shortest possible time, in addition to determining 

the type that best responds to these two factors. 

2- Using different levels of the study factors and determining the best concentration for the 

treatment with jasmonic and sugar alcohols in order to obtain a strong structure for seedlings 

through improving the efficiency of vegetative and root growth and increasing the content of 

nutrients and carbohydrates. 

3- Studying the effect of triple interaction between the study factors and their impact on the 

nature of vegetative and root growth of seedlings in addition to their chemical content 

Materials and Methods: 

       The experiment was carried out in the wooden canopy of the Department of Horticulture 

and Landscaping - College of Agriculture - Samarra University for the season 2022 to study 

the response of limes and noomi Basra to spraying with jasmonic growth regulator and sugar 

alcohols(Mannitol). Seedlings were brought from the district of Balad, and the seedlings were 

selected as homogeneous as possible in size, at the age of one and a half years, and grafted on 

the orange root, and planted in plastic bags. The experiment included three factors: the first 

being two Species of citrus fruits, lemon and noumi basra. The second factor is spraying 

seedlings with three levels of jasmonic acid (0, 10, 20) mmol L-1, and the third factor is 

spraying with three concentrations of sugar alcohols (0, 3, 6) ml L-1. 
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       Samples were taken from the river soil and soil analysis was conducted in the laboratory 

of the Soil Research Department / Agricultural Research Department / Ministry of Agriculture 

as shown in Table 1. The pots are 40 cm in height x 25 cm in diameter. The pots were filled 

with a mixture of river pot and peat moss at a ratio of 1:1. As for irrigation, the drip irrigation 

method was used. All service operations were carried out periodically, including irrigation, 

weeding and weed control as needed. 

                Table 1: Some chemical and physical properties of soil used in agriculture 

Adjective Value Unit 

Electrical conductivity EC 0.87 ds m-1 

Soil reactivity PH 8.4 ---------- 

Soil 

Articulations 

Sand 631.3  

g kg-1 soil Silt 153.6 

clay 215.1 

soil texture                                                 Loamy sandy       

availabie potassium element 76.58  

mg kg-1 soil availabie nitrogen element 28.0 

availabie Phosphorous Element 14.4 

           

Study factors: 

The first factor is two Speciess of citrus: 

1 . Lemon Burmann (Citrus lemon) and its symbol is V1 

2 . Lime Swingle (Citrus aurantifolia) and its symbol is V2 

The second factor: spraying the seedlings with jasmonic acid in concentrations, in addition to 

the comparison: 

1 . Spraying with water only and its symbol is Ja0. 

2 . Spraying with jasmonic acid at a concentration of 10 mmol L-1, symbol Ja1. 

3 . Spray with jasmonic acid at a concentration of 20 mmol L-1 and its symbol Ja2. 

The third factor: spraying the seedlings with sugar alcohols in two concentrations, in 

addition to the comparison: 

1 . Spraying with water only and its symbol is S0. 

2 . Spraying with sugar alcohols at a concentration of 3 ml L-1 and symbol S1. 

3 . Spraying with sugar alcohols at a concentration of 6 ml L-1 and symbol S2. 

       The spraying process took place on three dates, the first on 1/3/2022. The spraying was 

repeated 21 days after the first spray and the same period between the second and third 

spray. The design used is a randomized complete block design (RCBD) as a factorial 

experiment with three factors (two Speciess of citrus, three levels of jasmonic growth 

regulator, and three concentrations of sugar alcohols) with two seedlings per experimental 

unit and three replications, so that the total number of seedlings is 108 seedlings. The results 

were analyzed using the analysis of variance table. And testing the factors and their 

interactions using the SAS statistical program and calculating the least significant difference 

(LSD) at the probability level of 0.05 [11]. 
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Studied traits: 

       The readings were taken for the vegetative traits twice before the start of the experiment 

on 23/2/2022 and after the end of the experiment in the month of November, as the 

difference between the two readings was taken to extract the rate of increase of the vegetative 

traits, while the root traits were measured at the end of the experiment only. 

The rate of increase in stem thickness (mm): readings were taken at a height of (5 cm) from 

the grafting area using Caliper Vernier [12] and according to the following equation: 

The rate of increase in stem diameter = stem diameter at the end of the experiment - stem 

diameter at the beginning of the experiment. 

The rate of increase in the number of branches (branch seedlings-1): The number of main 

branches was calculated before and after conducting the transactions, and by taking the 

difference between the two readings, the increase rate was extracted for each repetition and 

then for each transaction. 

Root diameter (mm): The root diameter was calculated using the foot (Vernier) by 

measuring the thickest area of the root. 

The rate of increase in plant height (cm): The height of the two seedlings in each 

experimental unit was measured from above the grafting area to their two ends using a 

measuring tape, then the average treatment was found and the rate of increase was calculated 

according to the equation: rate of increase in plant height = plant height at the beginning of 

the experiment - height plant at the beginning of the experiment 

Root length (cm): Root length was calculated using a metric tape from the root-to-stem 

attachment area to the terminal end of the root. 

Number of root (root seedlings-1): After removing the seedlings from the anvils and cleaning 

the roots with water, the number of branch roots was calculated. 

Results: 

The rate of increase in the thickness of the stem, the rate of increase in the number of 

branches and the diameter of the root: 

       The results of tables 2, 3 and 4 show that the Species V had a significant effect on the rate 

of increase in the diameter of the stem, the rate of increase in the number of branches, and the 

diameter of the root. The Noomi Basra V2 recorded the highest rate of 3.86 mm, 11.28 branch 

seedlings - 1, 12 mm, respectively, compared with lemon V1, which recorded the lowest values, 

which amounted to 3.41 mm, 9.78 branches of seedlings -1, 10.69 mm, respectively. As for the 

effect of spraying with Jasmonic acid, the results of the same tables indicate that there is a 

significant difference, as the treatment Ja2 recorded the highest values, amounting to 4.41 mm. 

13.14 branch seedlings -1, 12.55 mm, respectively, while the comparison treatment Ja0 gave 

the lowest rate of 2.97 mm, 7.83 branch seedlings -1,10.24 mm, respectively. The results of 

tables 2, 3 and 4 indicated that there were significant differences between the levels of sugar 

alcohols S in the rate of increase in stem diameter, the rate of increase in the number of 

branches, and root diameter, where the S2 treatment excelled and gave the highest significant 

results of 4.22 mm, 11.64 branch seedlings - 1, 11.79 mm, respectively, compared to the 

comparison treatment, which recorded the lowest values of 3.06 mm, 9.39 branch seedlings -1, 

10.90 mm, respectively. The results of the statistical analysis in the tables confirmed the 

existence of significant differences in the mentioned traits as a result of the bilateral 

interference between the Species and spraying with Jasmonic V× Ja The treatment V2Ja2 

excelled and gave the highest values of 4.69 mm, 13.94, branch seedlings-1, 13.35 mm, 
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respectively. While the treatment V1Ja0 recorded the lowest rate of 2.78 mm, 7.28 branch 

seedlings -1.9.65 mm, respectively. The results of the same tables indicate that there are 

significant differences as a result of the interaction between the Species and spraying with 

sugar alcohols S × V, where the treatment V2S2 excelled by giving it the highest results. 4.46 

mm, 12.50 branch seedlings -1, 12.47 mm, respectively, while the treatment V1S0 gave the least 

significant difference 2.90 mm, 8.67 branch seedlings -1, 10.36 mm respectively. As for the 

interaction between jasmonic and sugar alcohols S×Ja, it had a significant effect through the 

Ja2S2 treatment achieving the highest significant increase of 5.09 mm, 14.17 branch seedlings-

1, 13.14 mm, respectively. While the lowest values were 2.67 mm, 6.08 branch seedlings-1, 

9.86 mm, respectively, in the comparison treatment, Ja0S0. The results of the triple interaction 

between the Species, jasmonic, and sugar alcohols V × Ja × S gave the treatment V2Ja2S2 the 

highest increase of 5.24 mm, 15.17 branch seedlings-1, 14.29 mm, respectively, while the 

treatment V1Ja0S0 recorded the lowest rate of increase of 2.51 mm, 5.67 branch seedlings-1, 

9.33 mm sequentially. 

 

Table 2: Effect of spraying with jasmonic and sugar alcohols and the interaction between 

them on the rate of increase in stem diameter (mm) for lemon and noomi basra seedlings 

                  (V )                      

                 Species                  

(  Ja  ) 

   Jasmonic acid 

(  S  )   sugar alcohols  

   V ×  Ja 

 

 

S0 

 

S1 

 

 S2 

 

V1 

Ja 0 2.51 2.75 3.07 2.78 

Ja 1 2.81 3.24 3.92 3.32 

Ja 2 3.36 4.04 4.95 4.12 

 

V2 

Ja 0 2.82 2.92 3.78 3.17 

Ja 1 3.11 3.65 4.36 3.71 

Ja 2 3.71 5.13 5.24 4.69 

Effect  of  Species(V) 

              V   ×   S 
V1 2.90 3.34 3.98 3.41 

V2 3.21 3.90 4.46 3.86 

Effect of Jasmonic  Acid (Ja) 

 

Ja   ×   S 

Ja 0 2.67 2.84 3.42 2.97 

Ja 1 2.96 3.45 4.14 3.52 

Ja 2 3.54 4.59 5.09 4.41 

Effect  of Sugar alcohols  (  S ) 3.06 3.62 4.22  

L  .  S  .  D   5  % 

 

V Ja S V×Ja V×S Ja×S V×Ja×S 

0.09 0.11 0.11 0.16 0.16 0.20 0.28 

 

 

 

 

Table 3: The effect of spraying with jasmonic and sugar alcohols and the interaction between 

them on the rate of increase in the number of (branches seedlings-1) of lemon and noomi 

Basra seedlings 

                  (  V )                      (  Ja  ) (  S  )   sugar alcohols  
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                 Species             

     

   Jasmonic acid  

S0 

 

S1 

 

 S2 

   V ×  Ja 

 

 

V1 

Ja 0 5.67 7.33 8.83 7.28 

Ja 1 9.33 9.50 10.33 9.72 

Ja 2 11.00 12.83 13.17 12.33 

 

V2 

Ja 0 6.50 8.50 10.17 8.39 

Ja 1 10.83 11.50 12.17 11.50 

Ja 2 13.00 13.67 15.17 13.94 

Effect of Species(V) 

              V   ×   S 
V1 8.67 9.89 10.78 9.78 

V2 10.11 11.22 12.50 11.28 

Effect ofJasmonic  Acid (Ja) 

 

Ja   ×   S 

Ja 0 6.08 7.92 9.50 7.83 

Ja 1 10.08 10.50 11.25 10.61 

Ja 2 12.00 13.25 14.17 13.14 

Effect  of sugar alcohols  (  S ) 9.39 10.56 11.64  

L  .  S  .  D   5  % 

V Ja S V×Ja V×S Ja×S V×Ja×S 

0.73 0.90 0.90 1.27 1.27 1.55 2.20 

 

Table 4 The effect of spraying with jasmonic and sugar alcohols and the interaction between 

them on the root diameter (mm) of lemon and noomi basra seedlings 

                  (  V )                      

                 Species             

     

(  Ja  ) 

   Jasmonic acid 

(  S  )   sugar alcohols  

   V ×  Ja 

 

 

S0 

 

S1 

 

 S2 

 

V1 

Ja 0 9.33 9.43 10.20 9.65 

Ja 1 10.25 10.64 11.12 10.67 

Ja 2 11.49 11.79 11.99 11.76 

 

V2 

Ja 0 10.39 10.93 11.14 10.82 

Ja 1 11.58 11.95 11.98 11.84 

Ja 2 12.37 13.38 14.29 13.35 

Effect   of Species(V) 

              V   ×   S 
V1 10.36 10.62 11.10 10.69 

V2 11.44 12.09 12.47 12.00 

Effect of Jasmonic  Acid (Ja) 

 

Ja   ×   S 

Ja 0 9.86 10.18 10.67 10.24 

Ja 1 10.91 11.30 11.55 11.25 

Ja 2 11.93 12.59 13.14 12.55 

Effect   of   sugar alcohols  (  S ) 10.90 11.35 11.79  

L  .  S  .  D   5  % 

V Ja S V×Ja V×S Ja×S V×Ja×S 

0.49 0.60 0.60 0.85 0.85 1.04 1.04 
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Rate of increase in plant height, root length, number of root branches: 

       It is clear from the results of tables 5,6 and 7 that there is a significant effect between the 

two Species in the rate of increase in plant height, root length, and the number of root 

branches, as lemon V1 achieved the highest values, reaching 30.36 cm, 29.30 cm, 26.33 root 

seedlings-1, respectively. Compared to the lowest growth rate of Nomi Basra V2, which 

reached 25.94 cm, 26.06 cm, and 21.69 root seedlings-1, respectively. Spraying with jasmonic 

Ja concentrations resulted in a significant increase, especially the treatment Ja2, which 

recorded the highest results, which reached 44.46 cm, 31.86 cm, 29.78 root seedlings-1, 

respectively. , compared to the lowest values when the comparison treatment, Ja0, reached 

14.19 cm, 23.31 cm, and 18.81 root seedlings-1, respectively. The results of the statistical 

analysis showed that the levels of sugar alcohols S showed a significant effect, as the 

treatment S2 excelled by recording the highest values, reaching 33.41 cm, 29.00 cm, and 25.92 

root seedlings-1, respectively, compared to the comparison treatment S0, which recorded the 

lowest rate of increase, reaching 23.13 cm, 26.28 cm, 22.17 root seedlings- 1 in sequence. The 

interaction values between the species and the Jasmonic V× Ja confirmed a significant 

increase in the aforementioned traits, as the treatment V1Ja2 excelled and gave the highest 

results, reaching 47.27 cm, 34.78 cm. 34.78 root seedlings-1, respectively, while the treatment 

V2Ja0 recorded the lowest rate of 13.00 cm, 22.94 cm, 17.56 root seedlings-1, respectively. The 

interaction data between the species and the sugar alcohols S×V indicated that the interaction 

treatment V1S2 achieved the highest significant increase, reaching 35.90 cm, 31.17 cm, and 

28.39 root seedlings-1, respectively, while the treatment V2S0 gave the lowest rate of 21.29 cm, 

25.28 cm, and 20.22 root. Seedlings-1 sequentially. As for the interaction between jasmonic 

and SxJa sugar alcohols, it is noted that there are significant differences, as the Ja2S2 treatment 

recorded the highest results, reaching 51.56 cm, 33.42 cm, and 33.08 root seedlings-1, 

respectively. While the comparison treatment, Ja0S0, gave the lowest values of 11.09 cm, 21.92 

cm, and 17.50 root seedlings-1, respectively. As for the triple overlap between the study 

factors S × Ja × V, it had a significant effect, as the treatment V1Ja2S2 gave the highest values of 

55.28 cm, 37.17 cm, and 37.33 root seedlings-1, respectively, while the treatment V2Ja0S0 

recorded the lowest rate of 10.03 cm, 21.67 cm. 16.67 root seedlings-1 in succession. 

Table 5: Effect of spraying with jasmonic and sugar alcohols and the interaction between 

them on the rate of increase in plant height (cm) of lemon and Noomi Basra seedlings 

                 ( V )                      

                 Species             

     

(  Ja  ) 

   Jasmonic acid 

(  S  )   sugar alcohols  

   V ×  Ja 

 

 

S0 

 

S1 

 

 S2 

 

V1 

Ja 0 12.15 14.82 19.17 15.38 

Ja 1 23.82 28.19 33.26 28.42 

Ja 2 38.91 47.61 55.28 47.27 

 

V2 

Ja 0 10.03 12.07 16.90 13.00 

Ja 1 19.32 22.15 28.00 23.16 

Ja 2 34.52 42.58 47.85 41.65 

Effect  of  Species(V) 

              V   ×   S 
V1 24.96 30.21 35.90 30.36 

V2 21.29 25.60 30.92 25.94 

Effect of Jasmonic Acid (Ja) 
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Ja   ×   S 

Ja 0 11.09 13.45 18.04 14.19 

Ja 1 21.57 25.17 30.63 25.79 

Ja 2 36.72 45.10 51.56 44.46 

Effect  of Saugar alcohols (S) 23.13 27.90 33.41  

L  .  S  .  D   5  % 

 

V Ja S V×Ja V×S Ja×S V×Ja×S 

1.28 1.56 1.56 2.21 2.21 2.71 3.83 

 

Table 6 Effect of spraying with jasmonic and sugar alcohols and the interaction between them 

on the   root length (cm) of lime and noomi basra seedlings 

                  (  V )                      

                 Species             

     

(  Ja  ) 

   Jasmonic acid 

(  S  )   sugar alcohols  

   V ×  Ja 

 

 

S0 

 

S1 

 

 S2 

 

V1 

Ja 0 22.17 23.83 25.00 23.67 

Ja 1 27.17 29.83 31.33 29.44 

Ja 2 32.50 34.67 37.17 34.78 

 

V2 

Ja 0 21.67 23.00 24.17 22.94 

Ja 1 25.83 26.33 26.67 26.28 

Ja 2 28.33 28.83 29.67 28.94 

Effect of Species(V) 

              V   ×   S 
V1 27.28 29.44 31.17 29.30 

V2 25.28 26.06 26.83 26.06 

Effect of Jasmonic Acid (Ja) 

 

Ja   ×   S 

Ja 0 21.92 23.42 24.58 23.31 

Ja 1 26.50 28.08 29.00 27.86 

Ja 2 30.42 31.75 33.42 31.86 

Effect of Sugar alcohols (S) 26.28 27.75 29.00  

L  .  S  .  D   5  % 

 

V Ja S V×Ja V×S Ja×S V×Ja×S 

1.51 1.85 1.85 2.62 2.62 3.20 4.53 

 

Table 7: Effect of spraying with jasmonic and sugar alcohols and the interaction between 

them on number of root (root seedling-1) of lemon and noomi basra seedlings 

                  (  V )                      

                 Species             

     

(  Ja  ) 

   Jasmonic acid 

(  S  )   sugar alcohols  

   V ×  Ja 

 

 

S0 

 

S1 

 

 S2 

 

V1 

Ja 0 18.33 20.50 21.33 20.06 

Ja 1 24.33 25.17 26.50 25.33 

Ja 2 29.67 33.83 37.33 33.61 

 

V2 

Ja 0 16.67 17.17 18.83 17.56 

Ja 1 20.67 21.33 22.67 21.56 

Ja 2 23.33 25.67 28.83 25.94 
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                                                                                                                                                               Effect of 

Species(V)  

              V   ×   S 
V1 24.11 26.50 28.39 26.33 

V2 20.22 21.39 23.44 21.69 

Effect of Jasmonic  Acid ( Ja ) 

 

Ja   ×   S 

Ja 0 17.50 18.83 20.08 18.81 

Ja 1 22.50 23.25 24.58 23.44 

Ja 2 26.50 29.75 33.08 29.78 

Effect of Sugar alcohols ( S ) 22.17 23.94 25.92  

L  .  S  .  D   5  % 

 

V Ja S V×Ja V×S Ja×S V×Ja×S 

1.29 1.57 1.57 2.23 2.23 2.73 3.86 

 

Discussion: 

       The differential effect of the species on the characteristics of vegetative and root growth 

has begun to become evident in the light of the values recorded in the tables, which differ 

significantly. The growth represented in the characteristics of vegetative and root growth. 

       It may be attributed to the different species in their response to environmental conditions, 

the nature of their growth, and their adaptation to biotic and non-biotic conditions, depending 

on the difference in their genetic makeup. The reason for improving the vegetative growth 

characteristics as a result of spraying with jasmonic may be due to its role in building plant 

hormones, directly or indirectly, especially auxin and cytokinin, which have a role in 

regulating and stimulating apical dominance, in addition to increasing the accumulation of 

nutritional compounds in the tissues, which increases the thickness of the branch. The reason 

may be attributed As a result of the sensitivity of plant cells to environmental conditions, as 

jasmonic works to protect plant tissues and cells from inappropriate environmental 

conditions, which makes them more stable in performing their vital functions, especially the 

process of photosynthesis and building chloroplasts, which leads to an increase in the division 

of meristematic cells, an increase in their size, and the occurrence of elongation in the 

branches [15,14] While [16] indicated that jasmonic acid increases the plant's ability to 

absorb light, which causes greening of the leaf and an increase in chlorophyll content, thus 

increasing the process of photosynthesis as well as increasing plant growth through the 

absorption of nutrients and water that increase the leafy area and thus increase the vegetative 

characteristics and root [17]. 

       Jasmonic has an important role in regulating many physiological and cellular processes, 

such as cell division for the components of the cell wall, biogenesis, and the manufacture of 

proteins, nucleic acids, DNA, and RNA [18,7]. The reason for the increase in the vegetative and 

root indicators recorded in the tables above when spraying with sugar alcohols may be 

attributed to its important role in transporting macro and micro nutrients through the bark 

and facilitating the transfer and movement of photosynthesis products from the leaves to the 

areas active in growth. The transport of nutrients from the source to the drain It works to 

improve the physiological processes and increase the process of photosynthesis and then 

increase the accumulation of carbohydrates in the root, as well as increase the auxin content 
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through the activity of the enzyme IAA-oxidase, which leads to the activation of root growth, 

and this was positively reflected on the root indicators [10] and this is consistent with [19]. 
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ك والكحولات يلجاسموناحامض ب والنومي بصرة للرشاستجابة شتلات الليمون الحامض 

 السكرية
 

 3اديب جاسم عباس الاحبابي، 2سهر الحمداني عبد الله خالد، *1 حسن خليف الزوبعي عبد الله

 تكريت، العراق، جامعة الزراعة، كلية البستنة وهندسة الحدائققسم  -1
 سامراء، العراق، جامعة الزراعةكلية  -2

 تكريت، العراق، جامعة الزراعة، كلية الحدائق وهندسةالبستنة قسم  -3

         البحث مستل من رسالة ماجستير الباحث الاول                                                                  

 معلومات البحث:  الخلاصة:
جامعة سامراء للموسم  - كلية الزراعةلالتجربة في الظلة الخشبية التابعة  اجريت

ك يالجاسمونحامض ب استجابة الليمون الحامض والنومي بصرة للرشلدراسة  ،2022

الحمضيات الأول نوعين من  عوامل:شملت التجربة ثلاث السكرية، والكحولات 

اما العامل  ( بالتتابع،V2V,1ورمز له بالرمز )الحامض والنومي بصرة  الليمون

(  20 ،  10، 0الجاسمونك )  حامضمن  مستوياتث الثاني فهو رش الشتلات بثلا

والعامل الثالث الرش بثلاث بالتتابع   )JA1, JA2JA ,0(ورمز له بالرمز1-لتر غممل

 )S2S ,1 ,ورمز له بالرمز1 .1-( مل لتر 6،  3،  0من الكحولات السكرية )  تراكيز

) 0S.معدل الزيادة في ارتفاع أظهرت النتائج تفوق الليمون الحامض في  بالتتابع

معدل اما النومي بصرة فقد تفوق في النبات، طول الجذر، عدد التفرعات الجذرية. 

الزيادة في سمك الساق، معدل الزيادة في عدد الافرع، سمك الجذر وكانت النتائج 

، كما تفوقت معاملة رش ملم  بالتابع  12.00 ، 1-فرع شتلة 11.28ملم، 3.86 

معدل الزيادة في سمك زيادة معنوية في  واعطت اعلى   2JAك يونبالجاسمالشتلات 

الساق ، معدل الزيادة في ارتفاع النبات ، معدل الزيادة في عدد الافرع ، سمك الجذر 

 6بتركيز  ، طول الجذر ، عدد التفرعات الجذرية  . وادى الرش بالكحولات السكرية

سم،  33.41ملم،  4.22الى التاثير في الصفات سابقة الذكر وكانت القيم  1-مل لتر

أظهر  .بالتتابع 1-جذرشتلة 25.92سم ،  29.00ملم ،  11.79 ، 1-فرع شتلة 11.64

 .ة والثلاثية فروقات معنوية ولكافة الصفات المدروسة الثنائي تالتداخلا
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Risk factors for angina include Age, smoking, diabetes, dyslipidemia, 
family history of early cardiovascular disease, hypertension, kidney 
disease, obesity, prolonged physical inactivity, and psychosocial stress. 
This study aimed to investigate the concentration of serum lipid and 
vitamin D in stable and unstable angina pectoris patients’ men in 
Baghdad. Materials and methods; Ninety subjects participated in the 
study, (30 normal healthy subjects as control, 20 patients with unstable 
angina and 40 patients with stable angina.  The study was from February 
to the end of June 2022. The Blood sample was taken from each patient 
on the day of the entrance to the hospital, and fasting blood sugar, lipid 
profile and vitamin D3 was measured according to standard procedure. 
Results: There is significant elevation in FBS in both groups of patients 
(stable and unstable angina) as compare with normal healthy controls, 
(P≤0.05). Moreover, there was significant elevation in all lipid profile 
parameters, (serum cholesterol, triglyceride, HDL-c, and LDLc) in both 
groups of patients (stable and unstable angina) as compare with normal 
healthy controls, (P≤0.05). However, there is a significant reduction in 
vitamin D and testosterone in patients with angina pectoris compared 
with normal healthy controls. 

Keywords: 
Angina pectoris, lipid 
profile, FBS, vitamin D, and 
testosterone 
Corresponding Author 

E-mail:  
Mobile:  

 

Introduction: 

         Angina is most frequently brought on by a blockage or spasm of the arteries supplying 

blood to the heart muscle. Atherosclerosis, a component of coronary artery disease, is the 

primary cause of coronary artery occlusion. Heart failure, irregular heartbeats, and, less 

frequently, Anemia, are additional causes of angina. We choose all these parameters because it 

related to frequent diseases that are linked to.  

        “Stable angina, unstable angina, myocardial infarction, and sudden cardiac death” are all 

disorders of Ischemic Heart Disorders (IHD). Common symptoms in IHD were “pain in chest 

or tightness that may extend to the shoulder, arm, back, neck, or jaw”.  Sometimes, in IHD 

there were no symptoms, and the most important risk factors such as “high blood pressure, 

smoking, diabetes, lack of exercise, obesity, high cholesterol, and unhealthy diet” [1,2]. Risk 

http://creativecommons.org/licenses/by/4.0/
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factors for angina include Age, smoking, diabetes, dyslipidemia, family history of early 

“cardiovascular disease”, hypertension, kidney disease, obesity, prolonged physical inactivity 

and psychosocial stress [3]. 

       Diabetes mellitus may lead to cardiovascular diseases (CVD), including heart failure and 

ischemic heart disease [4]. The high risk of cardiovascular disease inT1D appears to be mainly 

due to rapid atherosclerosis but how takes place in humans remains unclear [5], in other 

words, if stringent glycemic control is maintained in patients with T1DM, the risk of CVD 

caused by hyperglycemia can be decreased. [6] 

The aim of the study is to Find the concentration of serum fasting blood sugar, lipid 

profile, testosterone hormone, and vitamin D in stable and unstable angina pectoris patients 

in Bagdad. 

 

Materials and Methods 

       Ninety subjects participated in the study, 30 normal healthy subjects as control, 20 

patients with unstable angina, and 40 patients with stable angina.  The study was from 

February to the end of June 2022. The constrictive questionnaire was applied for each patient 

which includes age, body weight and height, blood pressure, smoking, and health history. 

Weight in kg divided by the square of height in meters was used to determine body mass 

index [BMI]. The blood sample was taken from each patient on the day of the entrance to the 

hospital, and fasting blood sugar, lipid profile, and vitamin D3 were measured according to 

standard procedure, [7_9] 

       The age of the control subjects was 54.4 4.2 years, that of the patients with stable angina 

was 56.5 5.1 years, and that of the patients with unstable angina was 55.5 5.6 years. As shown 

in Table 1, both groups of patients with stable and unstable angina have significantly higher 

BMIs than normal, healthy controls (P 0.05). 

 

Table 1: The mean and standard deviation of BMI (kg/m2) of patients and controls. 

Groups Mean ± SD P ≤ value 

Control ]30) 26.5.5±4.6  

Unstable Angina ]20) 30.6±5.3 0.05 

Stable Angina ]40) 29.4±5.1 0.05 

 

       Also, there is a significant elevation in FBS in both groups of patients stable and unstable 

angina) as compared with normal healthy controls, P≤0.05, Table 2. 
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Table 2: The mean and standard deviation of serum fasting blood sugar, cholesterol, 

triglyceride, LDL-c, and HDL-c of patients and controls. 

Parameters Control 
Stable 

angina 

unstable 

angina 
P value 

FBS 98.5 ± 5.9 170.3 ± 7.1 185.6±9.7 0.05 

Cholesterol (mg/dl) 100.5±5.9 143.3 ± 7.1 145.6 ± 9.7 0.05 

Triglyceride (mg/dl) 130.5±5.9 170.3 ± 9.1 144.6 ± 8.7 0.05 

LDLc (mg/dl) 61.5 ± 3.9 78.3 ± 5.1 85.6 ± 5.6 0.05 

HDLc (mg/dl) 53.5 ± 3.9 35.3 ± 5.1 45.6 ± 5.6 0.05 

  

       Moreover, there is a significant elevation in all lipid profile parameters, (serum 

cholesterol, triglyceride, HDL-c, and LDLc) in both groups of patients (stable and unstable 

angina) as compared with normal healthy controls, P≤0.05; Table 2. 

       In Table 3, there is a significant reduction in serum testosterone in both groups of patients 

(stable and unstable angina) as compared to normal healthy controls, P≤0.05. 

 

Table 3: The average and range of testosterone levels (ng/ml) in the control, unstable, and 
stable angina groups. 

 

 

 

 

 

 

 

       In Table 4, There is a significant reduction in serum Vitamin D in both groups of patients 

(stable and unstable angina) as compared with normal healthy controls, (P≤0.01). 

 

Table 4: The average and range of vitamin D3 levels in the control, unstable, and stable 

angina groups. 

Groups Mean ± SD P ≤ value 

Control 27.3 ± 0.9  

Unstable Angina 9.6 ± 0.7 0.01 

Stable Angina 11.3 ± 2.1 0.01 

 

Discussion 

       The results of the current study indicate that the increase in the average body mass index 

(BMI) is associated with excess weight and obesity, which increases the risk of developing 

cardiovascular diseases, and obesity here as a risk factor, as well as other factors 

(hypertension, diabetes, and fats) in the event of diseases heart and atherosclerosis., [10]. A 

previous study confirmed that obesity is a risk factor for developing coronary artery diseases 

at a younger age [11]. 

       According to the findings of the current investigation, individuals with stable and unstable 

angina had a considerable rise in the concentration of fasting blood glucose. as compared to 

the control group. [12].  

Groups Mean ± SD P ≤  value 

Control 4.8 ± 0.9  

Unstable Angina 1.6 ± 0.7 0.05 

Stable Angina 2.3 ± 2.1 0.05 
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       So that individuals who have higher levels of FBS suffer from unstable angina pectoris and 

thus dysfunction in the heart muscle, and high blood sugar has negative effects on the heart 

such as stimulation of inflammation, increased oxidative stress, and modification of nitric 

oxide metabolism [13[. 

       The current study found a significant elevation in all lipid profiles compared to the control 

group in patients with stable angina and individuals with unstable angina, as compared with 

normal healthy controls. The results agreed with previous studies, which indicated that 

cholesterol and triglycerides rise in heart patients and angina pectoris, whether stable or 

unstable, as triglycerides are a strong and independent risk factor in causing these diseases, 

[14,15] 

       As the low level of insulin may lead to disturbances in the concentrations of fat or its levels 

in the body, such as a decrease in the level of [HDL] with an increase in triglycerides [TG], and 

LDL for patients, or an increase in TG due to a decrease in the activity of the lipase enzyme in 

adipose tissue Which reduces the clearance of triglycerides, [13, 16].  

       The results showed a significant difference at the probability level, and there is a 

significant decrease in the concentration of testosterone in patients with unstable angina and 

patients with stable angina pectoris compared to the control group. The results agreed with 

previous findings, as found a significant decrease in the concentration of testosterone in 

patients with unstable and stable angina pectoris, and the reason is attributed to the fact that 

the testosterone hormone, [17, 18].  

       The results also, showed there is a significant reduction in serum Vitamin D in both groups 

of patients [stable and unstable angina] as compared with normal healthy controls, [P≤0.01]. 

The results agreed with previous studies, which indicate a deficiency of vitamin D3 in patients 

with heart diseases, that one of the serious symptoms of vitamin D deficiency in the body is an 

increase in the incidence of heart diseases such as heart attacks, congestive heart failure, and 

peripheral arterial disease, and the increase in fat is an indicator of deficiency Vitamin [[D] 

[19, 20]. 

Also, previous study suggested that vitamin D supplementation has a beneficial effect in 

patients with chronic stable angina who have low vitamin D levels, which is independent of 

changes in blood pressure or heart rate [21].  
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وفيتامين د  التستوستيرون،وهرمون  الدهون،ونسبة  الصيام،تحديد نسبة السكر في الدم أثناء 

 في مرضى الذبحة الصدرية المستقرة وغير المستقرة لدى الرجال في مدينة بغداد.

 1علي عبد الرحمن  مصطفى،  2ط موسى محمد مرب ،* 1 رقية خليل إبراهيم
 العراق سامراء،جامعة  التربية،كلية  الحياة،قسم علوم  -1

 العراق تكريت،جامعة  الطب،كلية  -2

 معلومات البحث:  الخلاصة:
م وحتد  بدايدة   دبر  2022أجُْرِيَت هذه الدراسةُ للمددة مد   بدايدة  دبر  دلان  لسد ة 

( متطوعًا م  الرجال فقد  ، تتدراو  90م.و ملت عل  تسعي  )2022حزيرأنَّ لس ة 

سدد ة( مدد  سددك ة محافاددة بقددداا ع  قسددمت العي ددا  المدروسددة  80-40اعمددارهم مدد  )

( مددد  الرجدددال 30الاولددد    دددمت )علددد   دددمي م،ددداميا ، كمدددا يدددات    الم،موعدددة 

ت ) ( م  المر   المصابي  بالذبحة 40الاصحاء )السيطرة( عالم،موعة الثانية  َ مَّ

( مدد  مر دد  الذَّبحددة 20عالم،موعددة الثالثددة   ددمت ) ( (S.Aالصدددرية المسددتقرَة  

الدذي  لدم يعودعون للعدمت التحقاد  قلده افدولبم فد   (U.A) الصدرية غير مسدتقرة

لمرتسدم   صورة   ملت الدراسة عل.المركزي ف  مستشق  اب  الليطار وحدة الانعاش

( TG( والدددهون الثم يددة )COL( وتشددمه الكوليسددترول )lipid Profileالدددهون )

( واللروتي ددا  الده يددة وانلددة الكثافددة  HDLcواللروتي ددا  الده يددة عاليددة الكثافددة )

(LDLc( ع ومسدددتويا  سدددكر ام الصدددا م )FG عوقيدددال المعدددايير البرمونيدددة م بدددا )

أظبدر  نتدا    (.D3( ع وفيتدامي  )Testosteron ( البرمون الشحمون العصدوي 

راسة  الحاليَّة  أنَّ  القروق العمُريَّة كانت غير مع وية  بي  م،موعة مر   الذبحة بالد ِ

الصدددرية المسددتقرة وغيددر المسددتقرة وم،موعددة السدديطرةع فدد  حددي  كانددت  القددروق 

( لدد  p≤ 0.05ع وية  ف  معيار كتلة ال،سم ارتقاع مع وي ع د مسدتو  احتماليدة )م

ا فيما  , مر   الذبحة الصدرية المستقرة وغير المستقرة مقارنة بم،موعة السيطرة أمَّ

ا م فب اك ارتقاع مع وي ع د مستو  احتمالية   فد    ) (p≤ 0.01يعص سكر امَ الص 

  مر    الذبحدة الصددرية غيرالمسدتقرة و مر د  ف  FBSتركيز سكَّر امَ الصا م  

الذبحددة الصدددرية المسددتقرة مقارنددة بم،موعددة السدديطرة .وكددذلس فيمددا يعددص مرتسددم 

 ≥p(  إذ كأنَّ ه اك ارتقاع مع وي ع د مستو  احتمالية  ) (Lipid Profileالدهون 
الثم ية  (  وتركيز الدهون chol .S( إذ يوجد ارتقاع كلير تركيز الكوليسترول) 0.05

S. TG) ( وتركيز لللروتي  الده   م عقض الكثافة ف  الدم  )S. LDL  ف  مر د  )

الذبحة الصدرية غيرالمستقرة ومر   الذبحدة الصددرية المسدتقرة مقارندةً بم،موعدة 

(   p≤ 0.05السيطرة ع ف  حي  كأنَّ ه اك انعقدا  مع دوي ع دد مسدتو  احتماليدة  )

( فد  مر د  الذبحدة الصددرية S .HDLعدال   الكثافدة ) ف  تركيز اللروتي  الدده   ال

                                                                        غيددددددددددر المسدددددددددددتقرة والمسددددددددددتقرة مقارندددددددددددة بم،موعددددددددددة السددددددددددديطرة.

ِ ع ددد مسددتو   ( p≤ 0.05 احتماليددة )ومدد  المثيددر لمهتمددام وجددوا انعقددا  مع ددوي 

( فددد  D3( وفيتددامي  ) Testosteroneالعصددوي )بمسددتو  هرمددون الشدددحمون 

مر دد  الذبحددة الصدددرية المسددتقرة ومر دد  الذبحددة الصدددرية غيرالمسددتقرة مقارنددة 

مقارندددة  سدددوية،بم،موعدددة السددديطرة. نسدددت ت  مددد  فدددمل قيدددال فحوصدددا  الدراسدددة 

بالا عاص العاايي . وهذا يشير إل   عف القلب لد  مر   الذبحدة الصددرية غيدر 

هددذه ال تددا   تددزوا معلومددا  ت لةيددة كافيددة فدد  مر دد  الذبحددة الصدددرية و المسددتقرة،

المستقرة وغير المستقرة. وتشير إل  تطور مواعقا  مر   الذبحة الصددرية غيدر 

 .المستقرة الت  تةاي للإصابة بأمرا  القلب المعتلف

 2023/03/22 تأريخ الاستمم 
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 نهر الفرات ضمن النباتات المائيةبعض للطحالب الملتصقة على  الانواع السائدةتشخيص بعض 

محافظة الانبار في  

 حمود محمد مثنى علوان، رجب هيفاء عزيز، سعدي وجدان
 تكريت جامعة الصرفة، للعلوم التربية كلية الحياة، علوم قسم

This work is licensed under a Creative Commons Attribution 4.0 International License          
 معلومات البحث:  :الخلاصة

تهدف الدراسة الى تشخيص بعض المراتب التصنيفية للطحالب الملتصقة على 

. واظهرت الدراسة تباين 2/2023الى  11/2022النباتات لنهر الفرات   للفترة من

اعداد وانواع الطحالب المشخصة اثناء الدراسة بين الطحالب الخضر والخضر 

ن نوع وجنس من الطحالب. مرتبة تصنيفية بي 23المزرقة والعصوية. اذ تم تشخيص 

اذ سادت فيها نسبة الطحالب العصوية )الدايتومات( على بقية الانواع الطحلبية 

كما تم تشخيص نوعان عائدان الى شعبة نوع  20الملتصقة المشخصة اذ بلغت 

كما تم تشخيص نوع.  Oscillatoriaالطحالب الخضر المزرقة نوع 

Enteromorpha  .وتباينت مناطق جمع العينات العائد الى شعبة الطحالب الخضر

% على بقية مناطق 69.5في نسبة تواجد الطحالب اذ تفوقت منطقة الرمادي بنسبة 

 %. كما اظهرت الدراسة4.3الجمع في حين اعطت منطقة هيت اقل نسبة بلغت 

الخضر وجود اجناس سامة تعود الى شعبة الطحالب العصوية وشعبة الطحالب 

 المزرقة.

 2023/03/22 تأريخ الاستلام:

 2023/05/02تأريخ القبـــول: 

 الكلمات المفتاحية:

الخضر  الطحالب الخضر الطحالب

 الطحالب العصوية المزرقة،

 معلومات المؤلف

  الايميل

 

 
 المقدمة:

من أهم المصادر الطبيعية على كوكب الأرض وله أهمية خاصة تختلف عن باقي العوامل الأحيائية وهو أحد المواد يعد الماء 

الأكثر انتشاراً على سطح الكرة الأرضية تتمثل أهميته للكائن الحي بكونه مركبا مهما في جسم كل الكائنات الحية إذ تصل نسبته في 

وتزداد الحاجة للمياه كماً ونوعاً لمختلف الاستعمالات على نطاق  شيء،و الأصل في حياه كل % فه ٨٠الكتلة الحيوية الى أكثر من 

وتعد الأنهار من أهم مصادر المياه العذبة المستخدمة  .عالمي يوما بعد يوم بسبب زيادة عدد سكان العالم وارتفاع مستوى المعيشة

وتعتمد الكثير من المجتمعات على مياه الأنهار لأغراض الشرب  دامها،استخمن قبل الإنسان إذ أن سهولة الحصول عليها يزيد من 

من الظواهر  نمو الاحياء الدقيقة بشكل ملتصق على السطوحالاحيائي )وتعد ظاهرة الالتصاق  والاستعمالات، والزراعة والنقل

 [.2، 1] المهمة في بيئة الاحياء المائية

والخضر المزرقة والدايوتومات والتي تتواجد سوية على ذلك السطح وعند تتكون بشكل أساسي من الطحالب الخضر  اذ

 , Oscillatoria,Lyngbyaمنها     وجودها على تلك السطوح بشكل مستعمرات بالحصائر الطحلبية أو السيانوبكتيرية

Phormidium , Schizothrix , Nostoc , Rivularia,Cymbella  Cocconeis , Fragilaria, Synedra , 

Diatoma , Navicula, Achnanthes  ,Cladophora , Spirogyra, Vaucheria , Oedogonium , Ulothrix    

[3 .] 

التي تم  بالأنواع الاخرىكامله للطحالب العصويه في المياه العراقيه مقارنه  سيادةوفي كثير من الدراسات العراقية ظهرت 

تتواجد على الاخاديد والحفر والبرك الدائميه وشبه  متعدده. حيثاه العذبه في بيئات المي دايتومات تشخيصها من الطحالب. وتتواجد

تم تشخيصها في هذه الدراسة  الانواع التيإن  [.5، 4وكذلك تكون مغطيه لسيقان واوراق النباتات المائية ]الدائميه وقنوات الانهار 

بكونها ذات الانواع وتتميز هذه  الالتصاق،لاتيني الذي يساعدها على تعتبر من الطحالب الملتصقة وذلك لاحتوائها على الغمد الجي

http://creativecommons.org/licenses/by/4.0/
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على  على جدرانها. اعتمادا[. واعتمد في التصنيف على شكل الخلايا وتركيبها والنقش الموجود 6في المياه العراقية ]انتشار واسع 

 تهدف الدراسة إلى.ما تم ذكره 

 

 .بارالانحافظة المائية لعدة مناطق من نهر الفرات في م بعض النباتات الملتصقة علىالسائدة تشخيص أنواع الطحالب  -1

 الفرات.التعرف على الانواع الطحلبية السائدة في بيئة المياة العذبة لنهر   -2

 المواد وطرائق العمل:

من  الطحالب وذلكوتم من خلالها تشخيص أنواع مناطق )حديثة وهيت والرمادي والفلوجة( تم اجراء عمليات مسح واسعة في   

القطرة وفحصها بالمجهر بعد رج  نظيفة،عينة الطحالب على شريحة  بوضع قطرة من خلال تحضير شرائح الطحالب المؤقتة

أخذت  ثانية ثم 30الضوئي. اما العينات التي تحتوي على دايتومات فتم رج العينات الحاوية عليها بهدوء وبشكل جيد وتركت لمدة 

لمدة خمس دقائق، درجة مؤية  85-75 بدرجة حرارة ثم تترك الشرايحة على سطح ساخن حة زجاجية نووضعت على شري قطرة

 لانواعتم اعتماد المصادر التالية في تصنيف اللفحص،تننقُل بعدها الشرائح الى وسط مستوي وتترُك إلى اليوم التالي لتكون جاهزه 

وتم ايضاح مواقع  .[7،8،9] الطحلبية

الدراسة من خلال  وإحداثيات منطقة 

   .1الجدول 

 

وإحداثيات منطقة يبين موقع  :1جدول 

 الدراسة

 

 

 

 

 

 

 

 

 

 النتائج والمناقشة:

بقية الانواع الطحلبية الملتصقة  الدايتومات( علىنوع من الطحالب سادت فيها نسبة الطحالب العصوية ) 23تم تشخيص 

واحد يعود  نوعالعائد الى شعبة الطحالب الخضر المزرقة و Oscillatoriaيعودان لجنس  نوع. ونوعان20المشخصة اذ بلغت 

اذ اظهرت النتائج ان الأجناس التي تم تشخيصها تعود أغلبها الى شعبة الطحالب العصويه  الخضر.الى شعبة الطحالب 

Bacillariophyta  واغلب الطحالب العصويه تعود إلى رتبه الريشياتPennales  اذ تحتل الدايتومات الجزء الاكبر من

 Naviculaو  Nitzschia   كما تم تشخيص اكثر من نوع  والمحيطات.البحار  العذبة وفيالعوالق النباتية في المسطحات المائيه 

 الدراسة.من الاجناس العصوية السامة التي تم جمعها في منطقة  Nitzschia نوعال اذ يعد.  Synedraو 

من شعبة الطحالب الخضر المزرقة وهو من الطحالب الخضر  Oscillatoriaاضافة إلى تشخيص نوعان عائدان الى جنس 

واذ  .1. واللوحة 1إلى شعبة الطحالب الخضر جدول  العائد Enteromorphaكما تم تشخيص الجنس   ايضا.المزرقة السامة 

لعينات التي العينات التي جمعت خلال الدراسة وكانت اغلب ا من نسبة% 69.5ان منطقة الرمادي احتلت  2الجدول يتضح من 

في مناطق  ( %4.3-13في مناطق الجمع بين )الانواع نسبة بقية  العصوية. وتراوحتجمعت من تلك المنطقة هي من الطحالب 

بالطرق التقليدية بالاعتماد على المراجع  تعذر تشخيصهاالفلوجة وحديثة وهيت. وامتازت منطقة هيت بعينات لطحالب عصوية 

 المعتمدة.التصنيفية 

 

 

 الموقع

 GPSقراءة جهاز 

خطوط الطول 

 شرقاً 

خطوط الطول 

 شمالاً 

 St.1 48 22 42 46 8 34حديثة 

 St.2 55 49 42 25 38 33هيت 

 St.3 48 17 43 19 26 33رمادي 

 St.4 53 46 43 33 20 33فلوجة 



198 
 

 

 

 

                                   محافظة الانبار ونسب تواجدها في كل منطقة الطحلبية التي شخصت في  لانواع: ا2جدول 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 نسبة التواجد مكان الجمع الشعبة اسم الجنس ت

1.  Achnanthes sp. الرمادي طحالب عصوية  

 

 

 

 

 

 

 

 

69.5 %  

 

 

 

2.  Amphipipleura الرمادي طحالب عصوية 

3.  Amphora sp الرمادي طحالب عصوية 

4.  Cymbella sp 2 الرمادي طحالب عصوية 

5.  Cymbella sp. الرمادي طحالب عصوية 

6.  Encyonema sp الرمادي طحالب عصوية 

7.  Gomphoneis sp الرمادي طحالب عصوية 

8.  Gyrosigma sp الرمادي طحالب عصوية 

9.  Naviculla sp الرمادي طحالب عصوية 

10.  Gyrosigma sp الرمادي طحالب عصوية 

11.  Nitzschia sp .1 الرمادي طحالب عصوية 

12.  Nitzschia sp .2 الرمادي طحالب عصوية 

13.  Peronia sp الرمادي طحالب عصوية 

14.  Pinnularia sp.1 الرمادي طحالب عصوية 

15.  Synedra sp .1 الرمادي طحالب عصوية 

16.  Synedra sp .2  الرمادي طحالب عصوية 

17.  Oscillatoria sp. الرمادي خضر مزرقة 

18.  Oscillatoria sp.2 الفلوجة خضر مزرقة   

13%  

 

19.  Pinnularia sp 2 الفلوجة طحالب عصوية 

20.  Enteromorpha الفلوجة طحالب خضر 

21.  Pleurosigma sp 8.6 حديثة طحالب عصوية%  

22.  Rhabdonema sp حديثة طحالب عصوية 

23.  Diatoms  عصوية غير طحالب

 مشخصة

% 4.3 هيت  
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 نماذج من العينات الطحلبية المشخصة. :1لوحة 

 

 :ستنتاجاتالا

بقية الانواع الطحلبية الملتصقة  الدايتومات( علىمن الطحالب سادت فيها نسبة الطحالب العصوية ) نوع 23تم تشخيص 

ً بمنطقة هيت التي اعطت اقل فقد  .المشخصة احتلت منطقة الرمادي النسبة الاعلى في تواجد العينات الطحلبية المشخصة مقارنتا

منطقتي الرمادي والفلوجة. في   Oscillatoria spالسامة من الطحالب الخضر المزرقة الانواع سجلت الدراسة بعضالنسب. كما 

 الانواععلى باقي  سادتمناطق البحث  العصوية فيتبين ان الطحالب و ة.وهو من الطحالب العصوي .Nitzschia spوالنوع 

  الدراسة.الطحلبية التي تم جمعها في مناطق 
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The study aims to diagnose some taxonomic ranks of algae which 

adherent on aquatic plants of the Tigris River for the period from 

11/2022 to 2/2023.  The study results showed a variation in numbers 

and types of diagnosed algae, all diagnosed algae belong to green algae, 

blue-green algae, and bacillus algae. In this study Twenty-three 

taxonomic ranks were identified belong to species or genus of algae. 

Bacillus algae (diatoms) were dominant over the rest of the species, as 

20 species of them were identified. Two species of species Oscillatoria 

were identified, which belong to blue-green algae phylum, and a species 

Enteromorpha of the green algae phylum was also identified. The 

sampling areas varied in the presence of algae, as the Al-Ramadi city was 

65% excelled to the rest of the study areas. While the Heet city gave the 

lowest percentage, reaching 4.3% The study also showed the presence of 

toxic species belonging to the phylum Bacillus algae and the phylum of 

blue-green algae. 
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Article Information  Abstract 
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This study was aimed to determine the active compounds in alcoholic 

extracts (methanolic 75% and ethanolic 75%) of Pelargonium gravolens 

leaves and flowers. The toxicity of the purified flavonoid compounds on 

breast cancer cells (MCF-7) and normal cells (MCF-10) was tested using 

the MTT assay and the programmed cell death assay using the AO/EB 

double staining method, and the effect of the compounds on the 

mitochondrial activity was measured by measuring the mitochondrial 

membrane potential (MMP) by flow cytometry. The results showed that 

the flavonoids had an effect on the breast cancer cells line and the 

normal cells line for all the concentrations used and for three different 

exposure times (the MTT assay). When MCF-7 cells were treated with 

purified flavonoids from flowers, cells were stained yellow, which 

indicating an increase in apoptosis. The purified flavonoids from leaves 

showed a clear effect on cancer cells through the cells glowing in yellow 

colour and more than the fluorescence of the treated cells with purified 

flavonoids from flowers (the AO/EB double staining method).  Through 

images, which shows the measurement of mitochondrial activity in the 

cells, it was noticed that the cancer cells appeared fluorescent in the 

control group, which indicates that the mitochondria are alive, and the 

shape is shifted to the right. The fluorescence of rhodamine dye 

decreased after treating the cells with flavonoids purified from leaves 

and flowers due to the lack of accumulation of the dye as a result of 

mitochondrial death, which leads to shift the shape to the left. 
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Active compound, 
Toxicity, MCF-7, MCF-10, 
and Extract. 
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Introduction: 
Since the dawn of time, people have been aware of and used medicinal plants, also known 

as medicinal herbs.  Numerous chemical compounds are produced by plants for a variety of 

purposes, including defense against herbivorous mammals, fungi, insects, and diseases. 

Numerous phytochemicals have been discovered that may or may not have biological activity. 

The effects of using a whole plant as medicine are unclear, though, because a single plant 

contains a wide variety of phytochemicals [1]. 

According to Yeshi et al. [2], metabolites' chemical compositions can be categorized into 

several groups, including phenolics (simple phenolics, tannins, coumarin, and flavonoids), 

alkaloids, saponins, terpenes, and essential oils. Large amounts of flavonoids, a group of 

http://creativecommons.org/licenses/by/4.0/


203 
 

phenolic compounds that have important medical uses as anti-diabetics, antioxidants, anti-

inflammatory, antimicrobial, antiviral, and anticancer agents, are found in the human diet. 

Pelargonium graveolens is one of the therapeutic plants. It is a Geraniaceae family plant 

with aromatic leaves. It has been proven that pelargonium graveolens extracts have anti-

inflammatory, anti-free radical, anti-reactive oxygen species, and antitumor properties. 

Breast cancer is the second most common cancer in women. Breast cancer is still difficult 

to prevent globally because it is a multi-step process involving different cell types. Breast 

tumors typically start as ductal hyperproliferation and develop into benign tumors or even 

metastatic carcinomas after being repeatedly stimulated by various carcinogenic factors [3]. 

A class of naturally organic compound called flavonoids is present in plants. Over 8000 

different compounds make up the group of flavonoids. All flavonoids share a basic chemical 

structure, and their differences from one another are determined by the substituent’s that are 

attached to any part of the structure. With numerous subclasses, including flavonols, flavones, 

flavanones, chalcones, and anthocyanidins, flavonoids are compounds that have phenolic and 

pyrene rings in their structures. The flavonoid skeleton is made up of a six-membered 

heterocyclic ring with an oxygen atom next to the common side and an aromatic ring 

connected to it on the other side. The skeleton is made up of the two rings joined by an 

additional aromatic ring.  

Through a variety of mechanisms, flavonoids have the potential to stop the development 

of cancer at different stages. The majority of these mechanisms are influenced by the degree 

of oxidative stress that the cell is experiencing as well as flavonoids' capacity to control ROS 

levels. The accumulation of numerous irreversible mutations that affect the genome is what is 

referred to as the beginning of carcinogenesis. ROS can cause DNA instability and harm 

genetic material to mediate these alterations. According to Kozlowska and Szostak-Wegierek, 

flavonoids are known to reduce oxidative stress-induced mutagenesis and prevent the 

development of malignant transformation [4]. Al-Saffar et al. [5], tested the cytotoxic activity 

of rose geranium methanolic extract against MCF-7 breast cancer cell line and showed that the 

extract was highly cytotoxic with an IC50 of 0.288mg/mL,  the in vitro anti-proliferative 

activity of rose geranium methanol, water, and dichloromethane extracts against MCF7, T47D, 

and EMT6/P breast cancer cell lines was examined in a different study by Halees et al. 

To keep the rate of cell formation and death in a homeostatic balance, cells undergo a 

regular process of death called apoptosis. The mitochondrial membrane potential (MMP) can 

be disturbed to identify apoptosis [6]. Mitochondrial dysfunction results in the death of cancer 

cells. 

The purpose of this study is to purify and extract flavonoids from Pelargonium graveolens 

L. leaves and flowers in order to examine their cytotoxic activity against breast cancer cells 

(MCF-7) and healthy cells (MCF-10) in breast tissue. 
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Materials and Methods: 

Plant collection: Plant was purchased from nurseries in Baghdad. Dr. Zainab Abed Aoun of 

the University of Baghdad's Department of Biology and College of Science for Women 

classified the plant. While using fresh (wet) flowers, the leaves were air dried at room 

temperature in the shade before being ground in an electric grinder and stored at room 

temperature. 

Extraction of the active compounds; Soxhlet used methyl alcohol (75%), ethyl alcohol 

(75%), ethyl alcohol (40%), petroleum ether and petroleum ether then methyl alcohol as 

extraction solutions, with minor modifications. Weight/volume extraction ratio of 1:10 for 6–

8 hours at 50–60 °C. The extract was concentrated using a rotary evaporator at 40–50 °C after 

being filtered using Whitman papers [7]. 

Total flavonoids content: The colorimetric method using aluminum chloride was used to 

determine the amount of flavonoids overall in the crude extract. 50 ml of crude extract (1 

mg/ml ethanol) were diluted to 1 ml with methanol, combined with 4 ml of distilled water, 

and then 0.3 ml of 5% NaNO2 solution. After five minutes of incubation (20 C), 0.3 ml of 10% 

AlCl3 solution was added, and the mixture was left to stand for six minutes. The final volume 

of the mixture was then brought to 10 ml by adding two ml of NaOH (1M) solution and 

double-distilled water. After 15 minutes of standing time, the mixture was measured for 

absorbance at 510 nm. Finally, using the standard curve equation, the total flavonoid content 

was determined and expressed as the equivalent of mg rutin per gram of dry weight. 

Purification of flavonoids: 300 ml of ethyl acetate and 30 ml of distilled water were added, 

and the mixture was shaken vigorously before being added to the concentrated 60 ml of crude 

extract. A rotary evaporator operating at 40 °C was then used to separate the organic layer 

from the aqueous layer. Flavonoids represented by dry matter were gathered. 

Cell lines; The Experimental Therapy Division/Iraqi Center of Cancer and Medical Genetics 

Research (ICCMGR), Mustansiriyah University, Baghdad, Iraq, provided the following cell 

lines. 

MCF-7 (Breast Cancer Cells): In 1970, a 69-year-old Caucasian woman's cell line was 

isolated.The institute in Detroit where the cell line was established in 1973 is known by the 

abbreviation MCF-7, or Michigan Cancer Foundation-7. Lacroix and Leclercq (2004) used the 

passage number 32. although the normal breast cells are MCF-10 cells. 

Preparation and Maintenance of cell lines:  In RPMI-1640 supplemented with 10% Fetal 

Bovine Serum, 100 mg/mL penicillin, and 100 g/mL streptomycin, MCF-7 and MCF-10 cells 

were kept alive. According to Al-Ziaydie et al. [8]; Al-Ziaydie et al. [9], cells were passaged 

using Trypsin-EDTA, reseeded at 80% confluence twice a week, and incubated at 37 °C. 

Cytotoxicity Assays: Al-Salman et al. [10]; Al-Ziaydiet al. [11] used 96-well plates for the 

MTT assay to determine the cytotoxic effect of flavonoid purified from pelargonium leaves 

or flowers. At 1 104 cells per well, cell lines were seeded. Cells were treated with 

pelargonium leaf or flower flavonoids at various concentrations after 24 hours or when a 

confluent monolayer was achieved. By removing the medium, adding 28 L of a 2 mg/mL 
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solution of MTT, and incubating the cells for 2.5 h at 37 °C, cell viability was assessed after 

24, 48, and 72 h of treatment. The MTT solution was then removed, and the crystals  that 

were still in the wells were then solubilized by adding 130 L of DMSO (Dimethyl 

Sulphoxide) and incubating at 37 °C for 15 min while shaking [12]. Using a microplate 

reader set to 492 nm, the absorbency was measured; the assay was carried out three t imes. 

According to Mohammed et al. [13], the following equation was used to calculate the 

percentage of cytotoxicity, which is the rate at which cell growth is inhibited:  

Cytotoxicity = A-B/A *100   

Where A and B are the optical density of control and the optical density of test 

Inhibition rate = A- B/A*100   

where A is the optical density of control, and B is the optical density of the samples 

[14]. 

To visualize the shape of the cells under an inverted microscope, the cell were seeded 

into 24-well micro-titration plates at a density of 1×105 cells mL−1 and incubated for 24 h at 

37 °C. Then, cells were exposed to flavonoid from pelargonium leaves or flowers for 24h. 

After the exposure time, the plates were stained with crystal violet stain and incubated at 

37 °C for 10–15 min [15]. The stain was washed off gently with tap water until the dye was 

completely removed. The cells were observed under an inverted microscope at 100× 

magnification and the images were captured with a digital camera attached to the 

microscope [16].  

Flow cytometry:  

The technology known as flow cytometry allows for the quick analysis of individual 

cells or particles as they pass in front of one or more lasers while suspended in a buffered 

salt solution. Each particle undergoes a visible light scatter analysis in one or more 

directions, including forward (forward scatter, or FSC), which can reveal the relative size of 

the cell, and at 90° (side scatter, or SSC), which can reveal the internal complexity or 

granularity of the cell. Fluorescence has no effect on light scatter. Fluorescent proteins (like 

Green Fluorescent Protein, or GFP), as well as transfection and expression of these 

proteins, are used to prepare samples for fluorescence measurement (e.g., Propidium 

Iodide, DNA).  

Mitochondrial Membrane Potential Assay:   

To confirm the effect of the flavonoids purified from pelargonium leaves or flowers on 

the mitochondrial function of MCF-7 and MCF-10 cells, the rhodamine (Rh123) fluorescent 

dye was used. This dye was used to examine the membrane potential of the mitochondria 

before and after treatment with the flavonoids from pelargonium leaves or flowers. In brief, 

24 h after the seeding of cells in 96-well plates, they were treated with the active 

compound and stained with 5 M Rh123 dye for 2 h at 37°C. Subsequently, the cells were 

detected using 0.2 mL of 5% trypsin–EDTA and then centrifuged at 300 rpm for 5 min. Cells 

were then resuspended in FACS buffer and evaluated by flow cytometry assay, and 

histograms were plotted [17].  
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Statistical analysis: According to a complete random design (CRD), the data were 

analyzed using the Statistical Analysis System-SAS [18] program, and the significant 

differences between the averages were compared using the Least Significant Difference 

(L.S.D) test.  

  

Results and Discussion 

Crude extraction:  

Table 1 displays the crude oil extraction yield from Pelargonium graveolens L. plant's 

leaves and flowers. To obtain five different crude extracts of P. graveolens, the extraction 

process was carried out separately on dried P. graveolens leaves and fresh flowers using five 

different solvents (methanol75%, ethanol75%, ethanol40%, petroleum ether, petroleum 

ether-methanol). The dry matter was weighed and the percentage (w/w) of the dry extracts 

was calculated after the final extraction step and solvent evaporation. According to the 

results, dry leaves gave (0.1621, 0.1859, 0.3001, 0.0566, 0.2002 mg) of crude extract for 

(methanol75%, ethanol75%, ethanol 40%, petroleum ether, petroleum ether-methanol) 

solvents, respectively, while wet flowers gave (0.0727, 0.0933, 0.2086, 0.0346, 0.003 mg) of 

crude extract for the same solvents, respectively. The findings show that the weight of the 

crude extracts varies significantly depending on the kind of solvent used. However, when 

comparing the weight of the five solvents' crude extracts of leaves and flowers, there are 

noticeable differences. 

 

Table 1: Pelargonium graveolens plant leaves and flowers yield and crude extract 

percentage. 

Extraction solution Leaves Flowers L.S.D 

Methanol (75%) 0.1621 mg 0.0727 mg 0.06

1 * 

Ethanol (75%)  0.1859 mg 0.0933 mg 0.07

2 * 

Ethanol (40%) 0.1300 mg 0.0508mg  0.06

9 * 

Petroleum Ether 0.1066 mg 0.0346 mg 0.05

5 * 

Petroleum Ether+ Methanol  0.1102 mg 0.0423 mg 0.05

1 * 

L.S.D 0.0548 * 0.0431 * --- 

  

According to numerous studies, the yields ranged from 5% to 15% depending on the 

extraction techniques. In addition, it was discovered that alcohol—most notably ethanol and 

methanol—was thought to be the best solvent for the extraction of phenolic compounds [19]. 

Determination of total Flavonoids    

 Table 2 lists the total flavonoid extracted from Pelargonium graveolens leaves and 

flowers (in g of rutin equivalent/g of extract). The total flavonoid content was determined 

using the aluminum chloride colorimetric method and the regression equation for the rutin 

standard curve. The findings were expressed as grams of rutin equivalent (RE) per gram of 

dry extract (g RE/g). In accordance with the data, total flavonoid concentrations varied from 
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10.25 to 71.63 (g Rutin EQ/g of extract). Flowers ethanol (75%) extract had the highest 

concentration of total flavonoids, followed by flowers methanol extract (70.90 g rutin EQ/g), 

ethanol (40%) extract (71.63 g rutin EQ/g), Petroleum ether with methanol extract (54.20 g 

rutin EQ/g), and Petroleum ether extract (38.33 g rutin EQ/g). The findings revealed that for 

each of the extraction solutions used to extract the leaves extract, the total flavonoid content 

was (23.23, 21.89, 19.87, 10.25, and 13.25 g rutin EQ/g). where it is mentioned that the 

methanolic (75%), ethanolic (75%) extract has a significant improvement when compared to 

other extract solutions. The ethanolic extract and methanolic extract both showed a non-

significant increase in the total flavonoid content of the flowers (70.9, 71.63 g rutin 

equivalent/g of extract), whereas there were significant differences with other extract 

solutions. According to the findings, both extracts' flavonoids are present in higher 

concentrations in their flowers than in their leaves as a whole. Fayoumi et al. [20] found that 

the total content of flavonoids ranged between 356.0 mg RE / g for rose geranium 

(Pelargonium hybrid) leaves extract using ethanol, while the concentration of these 

compounds ranged from 73.1 mg RE / g for aqueous extraction 

 

Table 2: Total flavonoid extracted for Pelargonium graveolens L leaves and flowers (g of 

Rutin EQ/g of extract). 

Extraction solution Total flavonoid 

extracted (leaves) 

Total flavonoid 

extracted (flowers) 

L

.S.D 

Methanol (75%) 23.23 70.90 7

.44 * 

Ethanol (75%) 21.89 71.63 8

.13 * 

Ethanol (40%) 19.87 63.48 7

.35 * 

Petroleum Ether 10.25 38.33 6

.94 * 

Petroleum Ether-  

Methanol 

13.25 54.20 7

.69 * 

 

Cytotoxic effect of purified flavonoids  

On the breast cancer cell line MCF-07 and the normal cell line MCF-10, the cytotoxicity of 

purified flavonoids from the methanolic extract of Pelargonium g. leaves and flowers was 

examined for three different exposure times (24, 48, and 72 hours) and five different 

concentrations (12.5, 25, 50, 100, and 200 g / ml). 

Purified Flavonoids from Flowers' Cytotoxic Effect 

Purified flavonoids from P. graveolens flower extracts were applied at various 

concentrations and for varying periods of time to cancer cell lines (MCF-7) in order to 

measure the inhibition effect using 3-(dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 

(MTT).  The findings, which are presented in Tables 3, demonstrated that the flavonoids had 

an impact on both the breast cancer cell line and the normal cell line for all concentrations 

used and for each of the three exposure times. The findings showed that as flavonoid 

concentrations and exposure times were increased, cancer cell activity decreased.  
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After exposing MCF-7 cells to various purified flavonoid concentrations for 24 hours, it 

was found that their activity decreased with increasing concentration, with values of (2.3, 9, 

17, 31.3, 47.6%) for concentrations of (12.5, 25, 50, 100, and 200 g / ml, respectively. The 

results show that there are significant differences between the two treatments, with the 

exception of concentration 12.5 g/ml, where the differences were not significant for the 

inhibition of normal cells MCF-10 with the same exposure periods being (1.3, 2.6, 3.6, 6.6, 

7%), respectively.  

When purified flavonoids were used to treat MCF-7 cells for 48 hours, the toxic effects 

were more pronounced because there was a direct correlation between concentration and the 

percentage of cell activity inhibition, which was (8.3,20.3,31,6,48.6,66.6%) for concentrations 

of (12.5, 25, 50, 100, and 200 g / ml), respectively, while the inhibition of normal cells with 

the same exposure times was (3, 4.3, 5.6, 6.6, and 8.3%), respectively. The results show that 

the two treatments differ significantly when using the same concentrations as above. 

The results show that there are significant differences between the two treatments. At 72 

hours of exposure and treatment, the percentage of inhibition was generally higher than the 

previous two treatments (24 and 48 hours). The highest percentage of inhibition was at a 

concentration of 200 g / ml, where the percentage of inhibition for MCF cells was (81.6%) and 

(13.6%) for normal cells line, table 3. 

 

Table 3: Effect of various flavonoid concentrations from the methanolic extract of 

pelargonium g. flowers on cell lines after 24, 48, 72 hours of exposure  
Conc. 

of 

flavonoid

s (μg / 

ml) 

MCF-

7 cells 

(inhibition 

ratio) 24h. 

MCF-

10 cells 

(inhibition 

ratio)24h 

L

SD 

MCF-

7 cells 

(inhibition 

ratio) 48h. 

MCF-

10 cells 

(inhibition 

ratio)48h 

L

SD 

MCF-

7 cells 

(inhibition 

ratio) 72h. 

MCF-

10 cells 

(inhibition 

ratio) 72h 

L

SD 

12.5 2.3 1.3 1

.61 

NS 

8.3 3 4

.91 * 

17 4 5

.33 * 

25 9 2.6 4

.59 * 

20.3 4.2 6

.22 * 

40.6 6 7

.02 * 

50 17 3.6 5

.84 * 

31.6 5.6 6

.37 * 

48.6 8.3 7

.34 * 

100 31.3 6.6 6

.21 * 

48.6 6.6 7

.81 * 

70.3 10.3 7

.05 * 

200 47.6 7 7

.35 * 

66.6 8.3 7

.58 * 

81.6 13.6 6

.57 * 

LSD 7.96 

* 

4.22 

* 

-

--- 

6.89 

* 

5.77 

* 

-

--- 

7.66 

* 

5.97 

* 

-

----- 

 

The inhibition percentages increased with longer exposure times when MCF-7 cells were 

exposed to various concentrations of purified flavonoids from the methanolic extract of 

pelargonium graveolens flowers (24, 48, and 72 hours), and the differences between the three 

exposure times were most pronounced with 72 h. superior to 24 and 48 significantly (table 4). 

The inhibition ratios increased with longer exposure times when MCF-10 cells were 

exposed to various concentrations of purified flavonoids from the methanolic extract of 
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pelargonium graveolens flowers (24, 48, 72 hours). The results show that there are significant 

differences between the treatments, with the exception of concentration 12.5 g/ml, where the 

differences were not significant table 4. 

Table 4: Effect of various concentrations of purified flavonoids on MCF-7 and MCF-10 cells 

after exposure to a methanolic extract of pelargonium graveolens flowers for 24, 48, and 72 

hours 
Conc. of 

flavonoids 

(μg / ml) 

MCF-7 cells (inhibition ratio) 

LSD 

MCF-10 cells  (inhibition ratio) 

LSD 24 h. 48 

h. 

72 h. 24 h. 48 h. 72 

h. 

12.5 2.3 8.3 17 6.

72 * 

1.3 3 4 2.91 

NS 

25 9 20.

3 

40.6 7.

55 * 

2.6 4.2 6 3.19 

* 

50 17 31.

6 

48.6 7.

03 * 

3.6 5.6 8.3 4.02 

* 

100 31.3 48.

6 

70.3 8.

24 * 

6.6 6.6 10.

3 

3.15 

* 

200 47.6 66.

6 

81.6 7.

79 * 

7 8.3 13.

6 

3.73 

* 

LSD 8.02 

* 

7.6

6 * 

8.93 

* 

---

----- 

3.02 

* 

2.96 * 3.0

7 * 

-------

------- 

 

Cytotoxic effect of purified flavonoids from the leaves 

The purified flavonoids from the methanolic extract of the leaves and flowers were tested 

on MCF-7 and MCF-10 cells. The results )table 5) demonstrated the effects of various 

concentrations of purified flavonoids from Pelargonium graveolens leaves on breast cancer 

cell line (MCF–7) and normal cells (MCF–10). Significant differences were found between the 

three exposure times, and the results were consistent across all concentrations, with an 

increase in concentration leading to a significant decrease in cell activity. Whereas the 

percentages of inhibition for normal cell line (MCF-10) were (2.3, 3.6, 4.6, 6.3, 7%), and for 

breast cancer cells (MCF-7) were (3.6, 10.3, 19.6, 36.6, 55.3%) for concentrations (12.5, 25, 

50, 100, 200 g / ml), respectively, after a 24-hour exposure period, for the same 

concentrations above. The results show that the two treatments differ significantly from one 

another, with the exception of the concentration (12.5 g/ml), where the differences were not 

significant.  

The results of a 48-hour treatment with flavonoids showed a reduction in the vital activity 

of the cancer cell line MCF-7. The percentage of inhibition rose with increasing 

concentrations, reaching values of 9.6, 23, 35.6, 51, and 71% for concentrations of 12.5, 25, 

50, 100, and 200 g/ml, respectively. Even though the effects on normal cell lines were as 

follows (3.6, 6, 7, 8, 8.6%) for the same concentrations, flavonoids seem safe for normal cell 

lines. As shown in table (4) based on the results, there are appreciable distinctions between 

the two treatments. 

The percentage of inhibition was highest at a concentration of 200 where the percentage 

of inhibition was for breast cancer cells (90%) and (13.6%) for normal line cells. The results 

show that there are significant differences between the two treatments, as shown in the table 
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(5). At 72 hours of exposure, the percentage of inhibition was generally higher than the 

previous two treatments, 24 and 48 hours. 

Table 5: Effect of various concentrations of purified flavonoids from pelargonium 

graveolens leaf methanolic extract on cell lines after 24, 48, and 72 hours of exposure 
Conc

. of 

flavonoid

s (μg / 

ml) 

MCF-

7 cells  

(inhi

bition 

ratio) 

24h. 

MCF-

10 cells 

(inhi

bition 

ratio) 

24h. 

L

SD 

MCF-

7 cells  

(inhi

bition 

ratio) 

48h. 

MCF-

10 cells 

(inhi

bition 

ratio) 

48h. 

L

SD 

MCF-

7 cells  

(inhi

bition 

ratio) 

72h. 

MCF-

10 cells 

(inhi

bition 

ratio) 

72h. 

L

SD 

12.5 3.6 2.3 2.

05 NS 

9.6 3.6 3

.88 

* 

21 4.6 5

.78 * 

25 10.3 3.6 3.

47 * 

23 6 4

.94 

* 

44 7.6 6

.08 * 

50 19.6 4.6 5.

41 * 

35.6 7 6

.22 

* 

52.3 9 7

.21 * 

100 36.6 6.3 6.

93 * 

51 8 6

.57 

* 

72.6 11 7

.04 * 

200 55.3 7 6.

87 * 

71 8.6 7

.03 

* 

90 13.6 8

.25 * 

LSD 6.05 

* 

3.77 

* 

--

------- 

6.93 

* 

4.57 

* 

-

----- 

7.95 

* 

5.62 

* 

-

------ 

 

The inhibition percentages increased as the exposure times increased when pelargonium 

graveolens leaves' methanolic extract was applied to MCF-7 cells for 24, 48, and 72 hours, and 

there was a statistically significant relationship between the inhibition percentages and 

exposure times.    The inhibition ratios increased with longer exposure times in MCF-10 cells 

treated for 24, 48, and 72 hours with various concentrations of purified flavonoids from the 

methanolic extract of pelargonium graveolens leaves. With the exception of concentration 

12.5 g/ml, differences in inhibition percentages and exposure times were all statistically 

significant table 6. 

 

Table 6: Effect of various concentrations of purified flavonoids on MCF-7 cells and MCF-

10 cells after exposure to pelargonium graveolens leaves for 24, 48, and 72 hours 
Conc. of 

flavonoids (μg / 

ml) 

MCF-7 cells (inhibition ratio) LS

D 

MCF-10 cells (inhibition ratio) LS

D 
24 h. 48 

h. 

72 

h. 

24 h. 48 

h. 

7

2 h. 

12.5 3.6 9.6 21 6.

03 * 

2.3 3.6 4.

6 

2.

44 NS 

25 10.3 23 44 6.

82 * 

3.6 6 7.

6 

3.

08 * 

50 19.6 35.

6 

52.

3 

7.

56 * 

4.6 7 9 3.

55 * 

100 36.6 51 72.

6 

7.

03 * 

6.3 8 1

1 

3.

82 * 
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200 55.3 71 90 7.

34 * 

7 8.3 1

3.6 

4.

04 * 

LSD 6.58 

* 

7.4

4 * 

7.8

2 * 

---

---- 

2.77 * 2.6

1 * 

3.

43 * 

---

---- 

 

After being exposed to pelargonium graveolens leaves and flowers' methanolic extract for 

24 hours, the purified flavonoids showed a reduction in MCF-7's vital activity, with the 

percentage of inhibition rising with increasing concentrations. According to the results, there 

are no significant differences between the two treatments at 12.5, 25, and 50 g/ml 

concentrations, but there is a significant effect at 100 and 200 g/ml for MCF-7 cells, and there 

is no significant difference between all concentrations of MCF-10 for leaves and flowers 

flavonoids, as shown in table 7. 

Table 7: Effect of various concentrations of purified flavonoids from the methanolic 

extract of Pelargonium graveolens leaves and flowers on MCF-7 cells after 24 hours of 

exposure 
Conc. 

of flavonoid 

(μg / ml) 

MCF-7 cells (inhibition ratio)  

LSD 

MCF-10 cells  (inhibition 

ratio) 

 

LSD 

Leaves 

24h. 

Flowers 24 

h. 

Leaves 24 h. Flowers 

24 h. 

12.5 3.6 2.3 1.73 

NS 

2.3 1.3 1.47 

NS 

25 10.3 9 1.87 

NS 

3.6 2.6 1.55 

NS 

50 19.6 17 2.72 

NS 

4.6 3.6 1.52 

NS 

100 36.6 31.3 4.55 

* 

6.3 6.6 1.04 

NS 

200 55.3 47.6 6.81 

* 

7 7 1.22 

NS 

LSD 6.37 * 7.85 * ----- 2.88 * 2.63 * -------

--- 

 

After being exposed to pelargonium graveolens leaves and flowers' methanolic extract for 

48 hours, the results revealed a decrease in MCF-7's vital activity, with the percentage of 

inhibition rising with increasing concentrations. According to the findings, there are no 

appreciable differences between the two treatments for MCF-7 and MCF-10 at any 

concentration table 8. 

Table 8: Effect of various concentrations of purified flavonoids from the methanolic 

extract of Pelargonium graveolens leaves and flowers on MCF-7 cells after 48 hours of 

exposure 
Conc. 

of 

flavonoids 

(μg / ml) 

MCF-7 cells (inhibition ratio)  

LSD 

MCF-10 cells (inhibition ratio)  

LSD 
Leaves 

48 h. 

Flowers 48 

h. 

Leaves 48 h. Flowers 

48 h. 

12.5 9.6 8.3 1.52 

NS 

3.6 3 1.07 

NS 

25 23 20.3 2.98 

NS 

6 4.2 1.94 

NS 

50 35.6 31.6 4.06 7 5.6 1.92 
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NS NS 

100 51 48.6 4.13 

NS 

8 6.6 1.57 

NS 

200 71 66.6 5.33 

NS 

8.6 8.3 1.14 

NS 

LSD 6.03 * 8.55 * ----- 2.85 * 2.66 * ---- 

 

Purified flavonoids from the methanolic extract of pelargonium graveolens' leaves and 

flowers were applied to MCF-7 cells for 72 hours, and the results revealed a decrease in the 

cell's vitality. The percentage of inhibition rose with increasing concentrations. In all 

concentrations, with the exception of 200 g/ml for MCF-7, the results show no statistically 

significant differences between the two treatments for MCF-7 and MCF-10 table 9. 

Table 9: Effect of various concentrations of purified flavonoids from the methanolic 

extract of Pelargonium graveolens leaves and flowers on MCF-7 cells after 72 hours of 

exposure 

 

Results show that purified flavonoids from Pelargonium g. leaves and flowers had a 

higher percentage of toxic effect on cancerous cell lines when treated and exposed for 72 

hours compared to the exposure and treatment periods of 24 and 48 hours. Additionally, it 

should be noted that purified flavonoids from leaves have a more toxic effect than those from 

flowers. As demonstrated by Kalaiselvi et al., [21], active substances like quercetin, gallic acid, 

and apigenin, whose concentration is higher in the leaves than in the flowers and are thought 

to be effective anti-cancer agents, may be the cause of inhibition in the cells of cancer lines. 

The possibility of using plant extracts as therapeutic agents for some cancerous lines has been 

suggested by Singh and Agarwal (2006), who also noted that these extracts play a role in 

decreasing the oxidative phosphorylation (oxidative state) of cancer cells. Since the flavinoids 

found in plant extracts act as anti-cancer agents by stopping their life cycle, there are 

numerous phytochemicals that halt the unchecked cell cycle progression of cancer cells.  

According to Safarzadeh et al., [22], these substances help to reduce the toxic effects of free 

radicals and prevent damage to the DNA of healthy cells by boosting the activity of the 

detoxification enzyme [7]. Through the aforementioned findings, it is clear how purified 

flavonoids from Pelargoniumg's leaves and flowers play a part in the induction of cancer cells' 

programmed death without harming healthy cells and tissues. 

Conc. 

of 

flavonoids 

(μg / ml) 

MCF-7 cells (inhibition) 

ratio) 

 

LSD 

MCF-10 cells (inhibition) 

ratio) 

 

LSD 

Leaves 

72 h. 

Flowers 72 

h. 

Leaves 72h. Flowers 

72 h. 

12.5 21 17 4.56 

NS 

4.6 4 1.14 

NS 

25 44 40.6 4.33 

NS 

7.6 6 1.33 

NS 

50 52.3 48.6 4.83 

NS 

9 8.3 1.09 

NS 

100 72.6 70.3 3.68 

NS 

11 10.3 1.44 

NS 

200 90 81.6 5.63 

* 

13.6 13.6 1.37 

NS 

LSD 7.44 * 7.59 * ----- 3.05 * 2.79 * ---- 
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Figure 1. displays the clear morphological changes of breast cancer cells under a 

microscope following treatment with flavinoids isolated from plant flowers, while Figure 2 

displays the same changes following treatment with flavonoids isolated from plant leaves. 

When treated with purified flavonoids from plants, compared to the control group, which 

flavonoids appeared safe on it, the obvious morphological changes were represented by a 

decrease in the number of darkly pigmented cells, cell disintegration, irregular shape, cell 

lysis, and necrotic cells due to the initiation of programmed cell death. However, the 

microscopic section showed a density in the number of cells and no phenotypic changes, 

which indicates their vitality. As for normal cells, these events were not seen, both in treated 

and untreated cells with flavonoids, and this is evidence of cell activity and vitality, as shown 

in figures 1, 2, and 3. 

The apoptosis induction is another of the main mechanisms of action, being responsible 

for the activation of death receptors as well as the activation of Bax and Bak proapoptotic 

members Bax. Bak and Bid are apoptosis regulator proteins that have the ability to release 

cytochrome c in the mitochondria. This release induces caspase activation, namely caspase 9 

and 3, leading cells to apoptosis. On the other hand, flavonoids can activate death receptors 

that will stimulate caspase 8 as well as the Bid proapoptotic member, which in turn allows the 

release of cytochrome c. Thereby, in any of these pathways, the cells will always enter 

apoptosis, therefore promoting tumor reduction [4], as shown in figures 4, 5, and 6. 

 

 

 
Fig. 1 Untreated control MCF-7 cells, under a 100X inverted microscope.  
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Fig. 2 Morphological alterations in MCF-7 cells following treatment with flower extract 

(under a 100X inverted microscope and after exposure for 24 hours). 

 

Fig. 3 Morphological alterations in MCF-7 cells following treatment with leaf extract 

(under a 100X inverted electron microscope and after exposure for 24 hours).  

 

Fig. 4 MCF-10 control cells that have not been treated (viewed under a 100X electron 

microscope). 
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Fig. 5 Morphological alterations in MCF-10 cells following treatment with flower extract 

(under a 100X inverted microscope and after exposure for 24 hours). 

 
Fig. 6 Morphological changes in MCF-10 cells after treated with leaves extract (Under an 

inverted microscope with a power of 100X magnification and after exposure for 24 hours). 

 

Effect of purified flavonoids on the mitochondrial membrane potential 

Rhodamine 123 staining was used to conduct the mitochondrial membrane potential 

assay on the MCF-7 and MCF-10 cell lines. Decreases in Rhodamine 123 retention and 

fluorescence have been shown to be associated with disruption of mitochondrial potential 

[23]. The role of mitochondria in the internal pathway that triggers programmed cell death 

was clarified using the dye (Rh123) (All cellular signals result in the loss of the mitochondria's 

outer membrane effort and permeability, which in turn results in the liberation of a group of 

proteins from the space between the membranes to regulate the programmed death process). 

The cancer cells in the control group (MCF-7) appeared fluorescent in figure 7., which 

illustrates the measurement of mitochondrial activity in the cells. Fluorescence is an 

indication that the mitochondria are alive and that the shape is shifted to the right away from 

the y-axis. After giving cells flavonoids extracted from leaves and flowers, the fluorescence of 

rhodamine dye decreased because there was less dye accumulation as a result of 

mitochondrial death. This caused the shape to shift to the left, where it is closer to the y-axis. 

As it moves closer to the zero point on the y-axis.    
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It was found that the rhodamine dye accumulated in the Normal cells (MCF-10) before 

and after the treatment, causing the cells to fluoresce. For this reason, it should be noted that 

all figures are shifted to the right and away from the y-axis, as seen in figure 8. 

     
Fig. 7 MMP malfunction in MCF-7 cells. MCF-7 cell flow cytometry data were categorized as 

A, Control untreated cells.  B, Cells extract-treated with flowers. C, Leaf extract-treated cells. The 

findings showed that loss of Mitochondrial Membrane Potential was investigated using 

Rhodamine staining. 
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Fig. 8 MMP malfunction in MCF-10 cells. MCF-10 cell flow cytometry data were divided into 

three categories: A, Control untreated cells, B, Cells extract-treated with flowers. C, Leaf extract-

treated cells. The findings showed that loss of Mitochondrial Membrane Potential was 

investigated using Rhodamine staining. 

 Because flavonoids affect the voltage of the mitochondrial membrane, they experience 

the onset of programmed death and rupture of the mitochondrial wall, which prevents the 

rhodamine dye from accumulating in the membranes of healthy mitochondria.  

The total cellular content of the fluorescent, mitochondrial-specific dye rhodamine 123 

(Rh-123) was determined by butanol extraction for a variety of cell lines, including tumor 

cells, the carcinoma-derived lines MCF-7, and other cell types. The cytoplasmic fluorescence 

and mitochondrial morphology of the high uptake cell lines changed over time, but those with 

low uptake did not. These results might indicate a mitochondrial characteristic linked to 

carcinoma cell transformation. It might be possible to use the mechanism causing the 

progressive accumulation of Rh-123 by cell types derived from carcinomas for 

chemotherapeutic approaches to some types of carcinomas. 
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 نويدات نبات العطرة على الخط الخلوي لسرطان الثديالتأثير السمي لفلافو

 هديل مكي حبيب *،  سعاد فاضل ضفير
 ، العراقبغداد، جامعة للبنات، كلية العلوم علوم الحياةقسم 

 معلومات البحث:  الخلاصة:
هدفت هذه الدراسة إلى تحديد المركبات الفعالة في المستخلصات الكحولية )الميثانول 

. تم اختبار سمية مركبات نبات العطرة٪( لأوراق وأزهار 75٪ والإيثانول 75

-MCF( والخلايا الطبيعية )MCF-7الفلافونويد المنقاة على خلايا سرطان الثدي )
 صبغةالمبرمج باستخدام طريقة ال موت الخلايا واختبار MTT اختبار( باستخدام 10

عن طريق قياس  االمايتوكوندري، وتأثير المركبات على نشاط AO / EB ةالمزدوج

( عن طريق قياس التدفق الخلوي. أظهرت MMP) االمايتوكوندريإمكانات غشاء 

يا النتائج أن مركبات الفلافونويد لها تأثير على خط خلايا سرطان الثدي وخط الخلا

(. MTTض مختلفة )اختبار الطبيعية لجميع التراكيز المستخدمة ولثلاث أوقات تعر  

الخلايا  اصطبغت، الأزهاربالفلافونويد المنقى من  MCF-7عندما عولجت خلايا 

، مما يشير إلى زيادة في موت الخلايا المبرمج. أظهرت مركبات باللون الأصفر

ا على الخلايا السرطانية من خالفلافونويد المنقاة من الأوراق تأثير   لال توهج ا واضح 

الخلايا المعالجة بالفلافونويد المنقى من الأزهار  توهجأكثر من الخلايا باللون الأصفر 

(. من خلال الصور التي توضح قياس نشاط AO / EB ةالمزدوج الصبغة)طريقة 

في المجموعة  متوهجةظهرت لوحظ أن الخلايا السرطانية  الخلايا،في  االمايتوكوندري

، والشكل يتحول إلى اليمين. انخفض حية االمايتوكوندريا يشير إلى أن ، ممالضابطة

بسبب عدم تراكم الصبغة  الأزهاربعد معالجة الخلايا بالفلافونويد المنقى من الأوراق 

 مما يؤدي إلى تحول الشكل إلى اليسار. االمايتوكوندرينتيجة موت 
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This study aimed to investigate the prevalence of three virulence factors 
including: InvA, invF, and sitC on 16 Salmonella serotype isolates 
previously obtained from 90 diarrheal dogs, these isolates were verified 
by culture, biochemical tests, Gram stain, and serotyping classification at 
the National Salmonella Center in Baghdad/Ministry of Health. Only 16 
of the 90 samples examined were positive for Salmonella, and the 
molecular scan results showed that all isolates were positive for the 
invA gene, while the invF gene was detected in five isolates (31.25%). 
Only one isolate (6.25%) had the sitC gene. In conclusion, it must be 
noted that domestic dogs act as reservoirs for invasive Salmonella, so 
they need strict sanitary measures to prevent transmission to humans. 
On the other hand, the invA gene is a good target as a diagnostic tool by 
PCR technique. 
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Introduction:  
Salmonella, an Enterobacteriaceae family member, is widely distributed worldwide and 

has been linked to several cases of diarrhea in animals, particularly companion animals [1,2]. 

All Salmonella strains have islet 1 (SPI-1), which provides pathogenicity [3]. Invasion gene 

A (invA), which encodes a type 3 secretion system protein, is one of the pathogenic plasmids 

carried by SPI-1 [4]. The InvF gene, the Salmonella iron transporter gene C (sitC), and one of 

the genes encoding iron gain are among the other virulent genes found in Salmonella serovars. 

Antimicrobial resistance in bacteria and increased pathogenicity were consequences of 

widespread use of antimicrobial medications in humans and animals, including -lactams, 

aminoglycosides, potentiated sulfonamides, and tetracyclines [5].  

An important source of environmental contamination from salmonella is the release of 

the pathogen in the feces of healthy carrier animals [5,6], Because of their proximity to other 

animals and their owners, Salmonella with risky resistance genes is excreted in the feces of 

animals with clinical illnesses like diarrhea from immunosuppression without diarrhea [7,8]. 

Materials and Methods 

Sampling: 

http://creativecommons.org/licenses/by/4.0/
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From May (2020) to August (2021), 90 samples were collected from the rectum of each 

of the dogs suffering from diarrhea of various international breeds between the ages of two 

months and five years, and the study was carried out in several areas throughout Wasit 

Governorate. Swabs were collected and stored in sterile plastic containers in the laboratory 

under refrigeration.  

Identification of isolates:  

For 24 hours, swabs were aerobically incubated at 37 C after being pre-enriched in 

buffered peptone water. A loopful of the BPW culture was inoculated into Rapapport-

Vasiliadis broth, then tetrathionate broth, and incubated at 42 C for 18 hours to enrich the 

culture. After 24 hours at 37 C, the tetrathionate broth culture was subcultured onto agar 

plates containing xylose lysine tergitol 4 (XLT4), brilliant green sulphate (BGS), and bismuth 

sulphate (BS) from Merck, Germany. Subcultures of typical presumptive Salmonella colonies 

were made from each isolate and incubated at 37 C for 24 hours on Mac Conkey agar (MCA) 

(Merck, Germany). After incubating each isolate at 37°C for 48 hours, three non-lactose-

fermenting colonies were sub-cultured onto tryptic soy agar (TSA) (Merck, Germany). 

Biochemical tests (urease and triple sugar iron agar tests) and serotyping of the somatic 

(O) and capsular (Vi) antigens using Salmonella O antiserum poly A-I subsequently followed 

standard procedures to identify the isolates as Salmonella. 

Polymerase Chain reaction-assay for virulence genes detection  

Using a bacteria DNA extraction kit (Geneaid DNA Bacterial Kit, USA) in accordance with 

the manufacturer's instructions, DNA associated with Salmonella has been taken from the 

identified isolates. By using the specific primers listed in (table 1), it was possible to test for 

the presence of the 3 virulence genes invA, invF, and sitC [9, 10].  

Each PCR reaction contained positive controls from the collection, while the negative 

controls used sterile distilled water. Under ultraviolet (UV) light, 1.5% horizontal agarose gel 

electrophoresis was used to analyze the PCR products.   

Table 1: Details of the involved genes. 

 
 
Results and Discussion: 

This study attempted to detect the prevalence of three genes required for full Salmonella 

pathogenicity: InvA, invF, and sitC. These genes encode an inner membrane type 3 secretion 

system protein that aids the organism's invasion of the host epithelial cell [11,12,13]. 



223 
 

Significantly, 16 (17.8%) of the 90 rectal swabs cultured showed positive growth of 

Salmonella. All 16 Salmonella isolates (100%) tested positive for invA PCR, while 5 (31.25%) 

tested positive for invF PCR, figure1. One (6.25%) of the isolates tested positive for sitC PCR, 

as explained in table (2); however, invA was detected in 100% of the isolates compared to 

only 31.25 percent of invF figure 2, indicating that gene is possibly the most common 

invasive gene carried by salmonellae linked to diarrhoea in dogs. The invA gene is the gold 

standard for identifying Salmonella since it contains sequences that are exclusive to the 

genus [14].  

The results showed a high prevalence of the invA gene at 50%, corroborated by the 

findings of [15], who utilised polymerase chain reaction to evaluate the prevalence rate of 

Salmonella infection in apparently healthy cats and dogs in Iran. They found prevalence 

rates of 18% and 22%, respectively. This finding also conflicts with the findings of [15]. 

 
Fig 1: Electrophoresis results of PCR product. 

Table 2: The percentage of the genes involved 

Targeted genes NO. of positive percentage 

invA 16/ 16 100% 

invF 5/16 31.25% 

sitC 1/16 6.25% 

  

  

 
Fig 2: Prevalence of genes in canine Salmonella 
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On the other hand, iron absorption depends on the sitC gene [16,17].  About 6.25% of 

the isolates under examination contained SitC. This unexpected outcome differs from earlier 

studies [18, 19] that investigated the gene distribution in animal-derived Salmonella isolates 

and reported an 85–100% sitC detection rate. SitC's possible presence on virulence plasmids 

[20], which may or may not be present in all plasmid-bearing serovars, suggests that sitC is 

present on virulence plasmids.      

The serotyping performed in this study was insufficient; The isolates may represent 

rare, sitC-deficient serovars, but we need more testing to be sure. Even if other genes (such 

iroN) encoding for iron acquisition [21,22] were not confirmed in our investigation, it is 

possible that the isolates did so because iron is a limiting nutrient for bacterial growth. The 

invA gene, which is regarded as the global standard for identifying the genus Salmonella, 

contains sequences that are specific to it [23]. All of the isolates included invA, while only 

23.1% contained invF, suggesting that invA is the primary invasive gene carried by 

salmonellae associated with diarrhoea in Iraqi-bred dogs [24,25], All Salmonella have been 

discovered to have the invA gene on the SPI-1 virulence plasmid [26], thus this result 

shouldn't come as a surprise. Salmonella invasion genes are typically located by searching 

for the invA gene [27].    

Conclusion 

Finally, it should be noted that domestic dogs serve as reservoirs for invasive 

Salmonella, necessitating strict sanitary measures to prevent transmission to humans. In 

addition, the invA gene is a good target for PCR as a diagnostic tool. 
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بالإسهال في التقصي الجزيئي لبعض عوامل الضراوة لعزلات السالمونيلا من الكلاب المصابة 
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 معلومات البحث:  الخلاصة:
                       شملت:هدفت هذه الدراسة إلى التحقق من انتشار ثلاثة عوامل ضراوة 

InvA  وinvF   وsitC عزلة من   السالمونيلا تم الحصول عليها سابقاً من  16 على

كلباً مصاباً بالإسهال. تم التحقق من هذه العزلات عن طريق الزراعة،  90

، وتصنيف النمط المصلي في مركز Gramوالاختبارات البيوكيميائية، وصبغة 

فقط  16عينة تم فحصها  90السالمونيلا الوطني في بغداد / وزارة الصحة. من بين 

في خمس  invFكانت إيجابية للسالمونيلا، وأظهرت نتائج المسح الجزيئي ظهور 

من ناحية  ،invAجميع العزلات كانت موجبة للجين  %( بينما31.25) فقط،عزلات 

في الخلاصة، لابد  .sitC %(6.25موجبة لجين ) فقط كانتاحدة عزلة واخرى 

الإشارة إلى أن الكلاب المنزلية تعمل بمثابة خزانات للسالمونيلا الغازية، لذا فهي 

بحاجة إلى إجراءات صحية صارمة لمنع انتقالها إلى البشر. من ناحية أخرى، فإن 

 PCR هو هدف جيد كأداة تشخيصية بواسطة تقنية invAالجين 
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Diabetes mellitus is a chronic disease caused by various factors 
Genetic, viral, environmental, or functional, and it is not a single 
disease, but several diseases that affect the organs of the body in 
general and share with each other a basic physiological condition, 
which is a high level of glucose (hyperglycemia) in the blood serum. 
The types of the disease can be classified according to their causes, but 
there are two types of them that are most common: type 1 diabetes 
that is insulin-dependent and type 2 diabetes that is not dependent on 
insulin, in addition to gestational diabetes. The rise in glucose sugar is 
attributed to the relative or absolute deficiency in the secretion of the 
insulin hormone or the action of this hormone, or both, causing 
disturbances in the metabolism of carbohydrates, fats, and proteins, all 
of which end with an increase in blood sugar from its normal rate and 
change some physiological and immunological variables.Therefore, the 
current article included a review on the classification of diabetes 
mellitus, diagnosis, complications, and mechanics of type II diabetes, 
and the effect of type II diabetes on physiological parameters that 
included glycated hemoglobin and lipid profile represented by Total 
Cholesterol, Triglycerides, Low-density lipoproteins-cholesterol, and 
very low-density lipoproteins- cholesterol. And high-density 
lipoproteins-cholesterol, and kidney functions represented by urea 
and creatine, and liver enzymes represented by Alanine 
Aminotransferase and Aspartate Aminotransferase. In addition to the 
immunological parameters, which included cytokines (Tumor necrosis 
factor alpha, interleukin-6, and C-reactive protein) and lymphocytes. 
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Introduction:  

Diabetes mellitus is one of the chronic disease conditions because of its impact on human 

health, and there is a continuous increase in the incidence of diabetes, which may reach three 

hundred and sixty-six million in the year 2030, and it was also found in Iraq that the majority 

of diabetics are adults, as its rate reached 13.9% in 2019 [1] . Diabetes was divided into three 

types: Type 1 diabetes mellitus, Type 2 diabetes mellitus, and Gestational diabetes [2]. 

One of the most important causes of type 1 diabetes is an autoimmune destruction of β-

cells in the pancreas, while in type 2 diabetes the cause is due to insulin resistance in the cells 

that are affected by it, which requires higher amounts than the normal level of the insulin 

hormone [3]. High blood sugar causes short-term complications called microangiopathy, and 

http://creativecommons.org/licenses/by/4.0/
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long-term complications called macroangiopathy [4]. And avoiding the use of sugar as an 

energy source leads to a decrease in the level of cholesterol and triglycerides and a decrease 

in body weight, A diet rich in fat increases the risk of many diseases, which are the leading 

cause of death in adults. The higher the percentage of body fat, the greater the risk of 

cardiovascular disease [5,6]. Due to the wide prevalence of type 2 diabetes and its 

relationship to immunological and physiological disorders and its threat to the lives of 

patients in the world, the study was designed to investigate the clinical characteristics, 

physiological and immunological variables of type 2 diabetic patients. 

Diabetes Mellitus 

It is a chronic metabolic disorder characterized by persistent hyperglycemia, and this 

disorder occurs due to problems in the production of insulin from the pancreas or the 

resistance of tissues of peripheral organs to a rise in blood glucose concentration above the 

normal level [7]. The history of this disease dates back to ancient times, but it remained 

confusing due to poor knowledge of anatomy and pathophysiology, in addition to the lack of 

diagnostic tools at that time. Doctors in those ages noticed the distinctive features of diabetes 

and suggested many therapeutic methods since 1500 BC. It was found that patients suffer 

from Excessive thirst and copious urination were treated with plant extracts, which is why 

diabetes is one of the oldest diseases described in human history [8]. The International 

Diabetes Federation stated that since 2000, diabetes of all types has increased in adults aged 

(20-79) years [9]. The global prevalence of diabetes was estimated at 9% in 2014, while 1.6 

million deaths were recorded in 2015 [10]. 

Diabetes has short-term and long-term complications, including short-term complications 

(ketoacidosis or hyperosmotic coma due to high blood osmotic pressure and hypoglycaemia), 

and if the patient does not receive adequate care, these complications appear [11]. Long-term 

complications are circulatory diseases, including cardiovascular disease, and doubling the risk 

of diabetes, causing complications of developing Nephropathy and Retinopathy, which can 

lead to blindness, as well as Neuropathy, and damage to the capillaries, which may cause slow 

wound healing, especially on the feet, which leads to sometimes to amputation [12]. 

Diabetes Mellitus Classification 

Diabetes mellitus is broadly classified into three types and according to its causes, 

including type 1 diabetes, type 2 diabetes, and gestational diabetes. 

Type1 Diabetes Mellitus 

It represents about 5-10% of patients with diabetes who are classified as type 1, also 

called insulin-dependent diabetes mellitus. It refers to patients with diabetes mellitus 

dependent on insulin injections, previously known as juvenile diabetes [13], and it results 

from cellular autoimmune destruction of β-cells in the islet of Langerhans in the pancreas 

[14]. It usually affects children and adolescents, and the rate of β-cell destruction in children is 

rapid, while in adolescents it is slower [15]. The causes of type 1 diabetes are mainly due to 

the presence of a cellular-mediate autoimmune and include insulin autoantibodies or 

autoantibodies to the islet cells of Langerhans [16]. 

One or more of these autoantibodies attack the insulin proteins and iselts of Langerhanse, 

causing the destruction of β-cells and causing an absolute deficiency in insulin secretion, so 
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insulin treatment is optimal for the duration of their lives [17]. Diabetic ketoacidosis appears 

in the acute stages, which is a feature of type 1 diabetes mellitus that affects children [18]. It is 

the first sign that he suffers from diabetes. Ketoacidosis occurs when glucose levels in the 

blood rise to dangerous levels because the pancreas is unable to produce enough insulin to 

regulate the level of glucose in the blood, so the body cannot access glucose from the blood to 

obtain energy to repair tissues. Diabetic ketoacidosis occurs as a result of the breakdown of 

fat cells and the production of compounds called ketonbodies. As these ketones provide the 

cells with some energy, but they make the blood very acidic, and this makes the patient feel 

very unwell, and without therapeutic intervention, diabetic ketoacidosis can lead to diabetic 

coma and death [19]. 

Type 2 Diabetes Mellitus 

Type 2 diabetes accounts for 90% of all diabetes cases [20]. It is one of the most common 

metabolic disorders worldwide and its development is mainly caused by a combination of two 

main factors: a defect in insulin secretion by pancreatic beta cells, and an inability of insulin-

sensitive tissues to respond to insulin [21]. However, the development of type 2 diabetes 

leads to the inability to secrete insulin to the extent that it maintains glucose balance, which 

leads to high blood sugar [22,23]. Organs involved in chronicizing type 2 diabetes include the 

pancreas (alpha cells and beta cells), liver, skeletal muscles, kidneys, brain, small intestine, 

and adipose tissue [24]. 

Type 2 diabetes emerges due to a combination of genetic, personality and lifestyle factors 

[25]. People with a family history of type 2 diabetes, especially first-degree relatives such as 

parents, have a 20-80% greater risk of developing type 2 diabetes compared to people 

without a family history, as it is associated with the presence of type 2 diabetes in one of the 

parents. by 40%, and the risk increases to 70% when both parents have type 2 diabetes [26], 

While personal factors and lifestyle play an influential role in determining the risk of 

developing type 2 diabetes [27]. Some of the risk factors include the age of 45 years, 

overweight, obesity (especially in the abdominal area), low concentration of high-density 

lipoprotein or high triglycerides, high blood pressure, poor diet, sedentary lifestyle, and low 

socioeconomic status [28]. The majority of patients with type 2 diabetes suffer from obesity 

[29]. Among the factors causing obesity are physical inactivity, depression, sleep disorders, 

and low socioeconomic status, as obesity is one of the main risk factors for type 2 diabetes, 

especially visceral fat deposition, physical inactivity, smoking, and old age [30]. Diabetes-

related cardiovascular disease is the leading cause of morbidity and mortality and requires 

intensive management to control glucose and lipid levels as well as blood pressure to reduce 

the risk of complications and progression of the disease [23]. 

Gestational Diabetes Mellitus 

This type occurs during pregnancy and returns to normal shortly after delivery, but these 

individuals are still at risk of developing type 2 diabetes, and the increased prevalence of 

gestational diabetes is universal regardless of gestational age [31]. This type occurs due to the 

insufficient production of insulin in the pregnant woman [32]. Gestational diabetes has many 

negative effects on the mother and her child, including cesarean delivery and gigantism, which 

is an increase in height from the normal level, hypoglycemia, cardiovascular disease in 

pregnant women, and increased risks of obesity and type 2 diabetes on the offspring [33]. 
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Diagnosis of Type 2 Diabetes 

Type 2 diabetes is diagnosed clinically through the use of several tests, including fasting 

blood glucose and glycated hemoglobin, if the fasting blood glucose concentration is greater 

than (7.0 mmol / L). If the glycated hemoglobin was greater than 6.5%, it indicates type 2 

diabetes [34]. The glycated hemoglobin test is one of the most used and most common 

methods for determining blood sugar. Because hemoglobin is one of the most important 

proteins found inside red blood cells. And that hemoglobin is able to unite with glucose 

present in the blood plasma, and this union results in a compound that combines hemoglobin 

and glucose. The glycated hemoglobin test can be evaluated at any time of the day, as it is an 

indicator of blood sugar in the long term because it reflects the average blood glucose 

concentration in the previous three months. Because the red blood cells are four months old, 

it takes about one month for the maturity and effectiveness of the blood cells to start 

accumulating glucose on hemoglobin. This is why hemoglobin is a more appropriate measure 

than fasting blood glucose [35]. 

Complications of Type 2 Diabetes 

High blood sugar is one of the most important factors in the development of diabetes 

complications [36] These complications are many that occur in different areas of the body, 

including microangiopathy and macroangiopathy [4]. Complications of microvascular disease 

include the eye, kidneys, and nerves, such as Diabetic Retinopathy and renal insufficiency 

resulting from Diabetic Nephropathy. Damage to neurons in the brain, memory impairment, 

and loss of pain occurs due to Diabetic Neuropathy, as well as impairment of the 

cardiovascular system and liver. As for the complications of the disease of the large blood 

vessels that feed the brain, heart and legs, it leads to atherosclerosis, due to the high 

percentage of harmful fats in the blood such as cholesterol and low-density lipoproteins of 

cholesterol loaded in the blood, as it leads to narrowing of blood vessels throughout the body, 

but it appears clearly in extremities and coronary arteries. The percentage of fat is high in the 

body, especially in the abdominal area, which leads to an increase in obesity [23,37,38,39]. 

The Mechanics of Type 2 Diabetes Mellitus 

Achieving glucose balance is achieved through a tight system that includes a group of 

tissues and organs, including fatty tissue, liver, pancreas, and muscles. The pancreas contains 

several cells known as the islets of Langerhans, which consist of many cells, including α-cells 

and β-cells. These cells are important in regulating blood glucose. α-cells make up 

approximately 15-20% of Langerhans cells and secrete the hormone glucacone because of its 

role in raising blood sugar levels in cases where there is hypoglycemia. As for β-cells, they 

constitute about 70% and secrete the hormone insulin, which is critical for glucose storage 

and absorption [25]. The second type is characterized by a continuous increase in the level of 

sugar in the blood, due to many reasons, including Insulin Resistant and the process of insulin 

secretion, i.e. a weakness occurs in the function of β-cells [35]. 

Insulin resistance is the inability of insulin-responsive tissues (liver, adipose tissue, and 

muscles) to respond appropriately to the hormone insulin. It is considered one of the first 

defects that occur in the natural history of a person with type 2 diabetes, and it is known that 

the sensitivity of cells to insulin gradually deteriorates in most individuals, especially with age 

and obesity [40].The clinical manifestations of type 2 diabetes provoke insulin resistance, 
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which is usually a result of obesity, as obesity is characterized by elevated levels of cytokines 

and fatty acids, and it is believed that this causes an increase in insulin resistance [41]. Insulin 

binds to the insulin receptor, which allows glucose uptake into tissues by stimulating GLUT4 

receptors from intracellular vesicles to the plasma membrane. GLUT4 is found primarily in 

adipose tissue as well as skeletal muscle and the heart. It transports glucose into the cell from 

the bloodstream to produce ATP. This provides energy for intracellular processes, or glucose 

can be converted into glycogen or fat for energy storage after absorption. It was found that the 

poor function of beta cells in patients with type 2 diabetes leads to a significant decrease in 

the level of insulin in the blood circulation. In addition, insulin resistance impairs the action of 

insulin, which leads to a decrease in the uptake of glucose from the blood circulation as a 

result of a decrease in the translocation of GLUT4 to the membrane, as well as an increase in 

blood sugar and hyperlipidemia, which leads to the appearance of symptoms associated with 

type 2 diabetes, including inappropriate secretion of glucagon and decreased Incretins 

hormone action and increased proinsulin secretion[42]. 

There are many factors that are believed to contribute to the decrease in insulin 

sensitivity and the poor function of beta cells, including the presence of chronic inflammation 

to a weak degree, and inflammation is defined as a short-term immune response that the body 

raises in response to infection, injury, or autoimmunity [43]. Some chronic inflammatory 

responses cause adverse adverse outcomes, and the role of inflammation in type 2 diabetes 

has been studied extensively, and it has been shown that there is a link between it and type 2 

diabetes [44]. 

Adipocytes secrete several cytokines involved in poor β-cell function and insulin 

resistance, including C-reactive protein, Tumor necrosis factor-α, Leptin, and Interleukin-6. 

Those at risk of developing type 2 diabetes are obese or have high concentrations of acute-

phase inflammatory cytokines such as CRP, IL-6, Fibrinogen, and TNFα [45]. 

The Effect of Type 2 Diabetes on Physiological Parameters 

Glycated Hemoglobin 

It is a type of hemoglobin used to identify the concentration of sugar in the past three 

months in the blood plasma, which occurs by exposing hemoglobin to a high concentration of 

sugar, and enzymes do not interfere in that, and it is important because it gives an idea of the 

risk of diseases that occur as complications of diabetes, including Diseases of the heart and 

blood vessels, kidney disease and eye disease. This rise occurs through the attachment of 

sugar to hemoglobin present in red blood cells, which leads to the formation of glycated 

hemoglobin, and if the hemoglobin molecule is attached to sugar, it remains bound, so the 

glycated hemoglobin can be measured over the past three months [46]. 

The level of glycated hemoglobin is directly associated with high-sensitivity C-reactive 

protein, as well as with the development of cardiovascular diseases in patients with type 2 

diabetes [47]. A study [48] also confirmed that glycated hemoglobin is a direct indicator of 

high triglycerides, as well as indirectly helping to assess the risks of micro and macro blood 

vessels. A continuous increase in the level of glycated hemoglobin in the blood leads to a 

decrease in the level of oxygen and the pH of the oral mucosa, and the use of steroids and 

antibiotics for treatment leads to poor metabolic control, sleep disturbance and anxiety [49]. 
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Lipid Profile 

Total Cholesterol (TC)  

It is one of the types of fat that is not soluble in water, and has the ability to form a soft 

waxy substance, and lipoproteins help it in the process of moving through the bloodstream. 

The main places for the production of cholesterol is the liver, as it is produced in small 

quantities in other places such as the adrenal gland, the skin and the intestines, and the 

presence of cholesterol is not necessary in the food because the liver has the ability to provide 

it in the amount that the body needs. When it is available in food, absorption takes place in the 

small intestine, like other foods, and then it is transported to the liver by blood in order to be 

combined with cholesterol produced by the liver. It is needed in the building process, as well 

as essential in the formation of steroid hormones and the synthesis of vitamin D [50]. 

The cause of high total cholesterol is a defect in the receptor gene for low-density 

lipoproteins for cholesterol, and thus the body is unable to get rid of low-density lipoproteins 

for cholesterol from the bloodstream, which leads to an increase in the level of cholesterol 

[51]. There are many studies that confirm that insulin has an effect on the production of 

apolipoprotein in the liver, as well as controls the enzymatic activity of lipoprotein lipase and 

cholesterol transport protein, and on the contrary, the decrease in the level of insulin causes a 

decrease in the activity of the lipase enzyme and causes a slowdown in the production steps of 

the lipoprotein lipase enzyme. Which is biologically active, and this causes an increase in the 

level of cholesterol concentration in diabetic patients [52]. Obesity and high fat also lead to 

oxidative stress and disturbances in the level of sex hormones, leading to tissue abnormalities 

in the testes [53]. 

Triglycerides (TG) 

It is a form of blood fat that is stored in the form of glycerol and monoglycerides, in 

addition to fatty acids that are converted in the liver into monoglycerides [54]. Triglycerides 

are linked to insulin in patients with diabetes, especially in people who suffer from high blood 

pressure as well as heart disease, because insulin activates the process by which triglycerides 

are produced and also inhibits the process of converting triglycerides into fatty acids. In the 

case of a decrease in the hormone insulin, the lining of the capillary blood vessels is affected 

by the deficiency, which causes an imbalance in the level of fats, and then the levels of 

triglycerides rise, which is offset by a decrease in the concentration of high-density 

lipoproteins for cholesterol, and that the increase in triglycerides may lead to atherosclerosis 

[55]. That the decrease in the enzyme lipoprotein lipase causes an imbalance in the 

concentration of fats, which leads to an increase in the concentration of triglycerides, and that 

the reason for the decrease in the concentration of the enzyme is the increase in free radicals 

in tissues and cells, which is related to the increase in oxidative stress processes [56]. 

Some statistics also showed that a quarter of patients with diabetes of the second type are 

infected with fatty liver, and this percentage doubles if the patient is obese, and in patients 

with fatty liver, abnormal deposits of triglycerides occur inside the liver. The treatment of this 

disease is to lose weight, maintain the sugar level naturally, and control the level of 

triglycerides in the blood through medications, exercise, and food regulation, and that the risk 

of fatty liver is concentrated in the occurrence of fatty hepatitis, which may develop into 

damage, cirrhosis, or liver cancer [11]. Fatty liver is also a characteristic indicator of type 2 
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diabetes, as hepatic fat accumulation is strongly associated with hyperinsulinemia and insulin 

resistance [57]. 

Low Density Lipoprotein-Cholesterol (LDL-C) 

They are large proteins of low density compared to the rest of the other types. Many 

studies have shown that high concentrations of low-density lipoproteins (LDL) cholesterol, 

which is also called bad cholesterol, leads to an increase in the percentage of fat deposits on 

the arteries, which may cause an increased risk of blood clots due to the lack of flexibility of 

the arteries [58]. It was found that high LDL-C in diabetic patients causes a dysfunction in the 

receptors of the Apo B-100 hepatocytes, which play an important role in transporting LDL-C 

within the liver cells, and then it is unable to transport it within the liver, so its LDL-C 

concentration increases in the blood serum [59]. 

Very Low-Density Lipoprotein Cholesterol (VLDL-C) 

Lipoproteins are mainly formed in the liver and excess fatty acids are transported from 

the liver to the various adipose tissues, then the free fatty acids are released into fat cells 

where they are stored [60]. VLDL-C contains all of the cholesterol, protein and triglycerides 

present in the bloodstream, and the VLDL-C are converted into LDL-C by liberating the 

triglycerides through exercise and excessive weight loss, and the VLDL-C for cholesterol It 

transports phospholipids, cholesterol, and triglycerides [61]. The reason for the increase in 

VLDL-C may be due to the fact that triglycerides constitute a large percentage of VLDL-C, so 

that the lipoprotein lipase enzyme that is found in the lining of the vessels of adipose tissue 

and muscles performs the process of degrading the triglycerides in VLDL-C, and the result of 

the analysis is fatty acids They are taken from bodily tissues, oxidized to obtain energy, or 

stored in the form of triglycerides [62]. 

High-Density Lipoproteins-Cholesterol (HDL-C  (  

It is one of the smallest molecular lipoproteins, as it contains large amounts of protein, 

has a high density, and mostly contains equal proportions of cholesterol and fats, and very low 

levels of triglycerides [63]. It constitutes about 55% and has a function in transporting 

cholesterol from the blood vessels and surrounding tissues to the liver in order to obtain its 

analysis, and for this reason it is called good cholesterol or beneficial cholesterol [64]. The 

reason for the decrease in HDL-C in patients with type 2 diabetes is the result of changes in 

liver function, which causes inhibition in the production of (Apo-A1), which is one of the main 

proteins involved in the synthesis of HDL-C, and this causes a decrease in the concentration of 

HDL-C, which It has an important role in the process of transporting cholesterol from all cells 

of the body to the liver, which is why it poses a risk of atherosclerosis [65]. 

Kidney Functions 

Diabetic nephropathy affects 30% of all diabetics. In the case of diabetic nephropathy, 

blood urea and creatinine rise with high blood sugar, especially in uncontrolled diabetics, and 

is often associated with severe kidney damage. As the measurement of urea and creatinine in 

the blood is one of the readily available tests for the purpose of detecting and treating diabetic 

kidney disease at an early stage that limits its development and progression [66]. Urea is 

formed from the union of ammonia formed from the breakdown of amino acids with carbon 

dioxide CO2 in the liver, and its production rate generally depends on the rate of protein 

intake in food, and it is also affected by many factors, including dehydration and some 
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diseases that affect the kidneys, as well as taking some medications [66]. Creatine results from 

the breakdown of creatine phosphate which is released from skeletal muscle at a steady rate. 

Serum creatinine correlates well with body muscle mass. Then the glomeruli in the kidneys 

filter it, and during the process of glomerular filtration a small amount of it is excreted 

through the proximal tubules, and that any defect that occurs during the filtering process in 

the kidneys leads to an increase in the level of creatinine in the blood, and thus the use of 

creatinine levels in blood and urine is considered clinically important because it A measure of 

renal function [67]. 

Liver Enzymes 

A higher concentration of liver enzymes than the normal percentage in the blood serum 

may be associated with an increased risk of developing type 2 diabetes. These elevations 

occur due to complications that occur in the liver, and these complications are cirrhosis, liver 

cancer, weight gain, diabetes mellitus, and viral hepatitis [68]. Among these enzymes Alanine 

Aminotransferase Enzyme (ALT) also known as Alanine aminotransferase glutamic pyruvic in 

serum [69]. This enzyme is only found in the liver [70]. Alanine aminotransferase test is used 

to detect liver disease [71], and its increase in serum may be associated with an increased 

incidence of type 2 diabetes and metabolic syndrome [72]. The Aspartate Aminotransferase 

Enzyme (AST) is also higher than the normal level in the blood serum in case of liver injury, as 

well as in other diseases, including the heart, kidneys, and muscles [73]. This enzyme is found 

in liver and heart muscle tissues, specifically in the mitochondria and cytoplasm [70]. When 

liver damage or death occurs, the liver secretes AST and ALT at a constant rate, although their 

normal levels are a balance between the normal turnover of liver cells [74]. The absence of 

any damage to the hepatic cell membranes makes the concentration of these enzymes in a 

balanced state, while in the case of a defect in the liver functions of patients with type 2 

diabetes, the concentrations of these enzymes rise due to damage to the cell membranes 

resulting from oxidative stress [75]. Oxidative stress occurs as a result of glycation, which is 

one of the most common complications of type 2 diabetes, which leads to rupture of the 

plasma membrane with high concentrations of metabolites, loss of mitochondrial activities, 

and disruption of regulatory metabolic enzymes. Therefore, oxidative stress and cytokines are 

the cause of changes in liver enzymes [76]. 

Effect of Type 2 Diabetes on Immunological Parameters 

Cytokines 

They are proteins with small molecular weights (less than 40 kDa) that are produced by 

almost all cells to regulate and influence the immune response. The release of pro-

inflammatory cytokines leads to the activation of immune cells, and this leads to the release of 

more cytokines [77]. The term cytokine storm was used to explain inflammation as a sudden 

release of cytokines to regulate the inflammatory process [78]. Recent research indicates that 

the simultaneous release of pro- and anti-inflammatory cytokines is mandatory in any 

immune response [79]. Different cells may produce the same cytokine, but its effect depends 

on the target cell, which makes it multidirectional, and different cytokines may have the same 

effect and are therefore redundant [80]. 
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Tumor Necrosis Factor Alpha (TNF-α) 

It is a homotrimer protein consisting of 157 amino acids that mainly originate from 

macrophages, T-lymphocytes, and Natural killer cells [81]. It was identified in the 1970s to 

cause hemorrhagic necrosis of tumors and is one of the most promising anticancer cytokines 

[82]. Functionally, it is a key regulator of inflammatory responses, being the first cytokine that 

signals the presence of inflammation. It is one of the reasons for insulin resistance because it 

reduces the expression of the glucose-4 transporter, which is found mainly in fat cells and 

skeletal and cardiac muscles. As TNF-α works to cause serine phosphorylation and thus 

inhibits the action of peripheral insulin, this leads to insulin resistance. Serum TNF-α levels 

are elevated in type 2 diabetes, as well as in infections, cancer, atherosclerosis, Alzheimer’s, 

and inflammatory bowel disease [83,84], A study [85] indicated an increase in the 

concentration of TNF-α in patients with type 2 diabetes when compared with the control 

group. TNF-α is positively and strongly associated with glycated hemoglobin and insulin 

resistance, and it plays an important role in the pathogenesis of type 2 diabetes through 

mechanisms related to insulin action [83]. And the impairment of the normal functioning of 

beta cells in the pancreatic islets is one of the main factors to suppress insulin secretion from 

beta cells. Therefore, TNF-α is among the main stimuli that cause inflammation in the 

pancreatic islets, leading to the induction of apoptosis in the β-cells of the pancreatic islets. 

For this reason, its rise is one of the factors that contribute to oxidative stress in the 

development of type 2 diabetes. The high level of TNF-α is associated with severe obesity, 

which causes inflammation in the adipose tissue and thus activates the endothelial production 

of adhesion molecules such as intracellular adhesion molecule-1, which promotes the 

development of obesity-related insulin resistance that leads to the development of type 2 

diabetes [86]. 

Interleukin-6 

Interleukin-6 of the family of interleukins has received widespread attention due to its 

emerging role in various diseases. It was named at the beginning of its discovery as β-Cell 

Stimulatory Factor 2, then the New York Academy of Sciences called it Interleukin-6 in 1988 

[87]. It was identified as a hormone-like cytokine due to its physiological effects, as it is 

synthesized in all types of cells [88], mainly from myofibroblasts and myeloid cells [89]. 

Cytokine is an anti-inflammatory that promotes differentiation of B cells, activates T cells, and 

regulates the acute phase response. Its elevated levels are a potent prognostic of type 2 

diabetes mellitus [90]. IL-6 is also elevated in arthritis, cancer, and other autoimmune 

diseases [91]. Conversely, IL-6 is not stimulated by viral, bacterial, parasitic, or fungal 

infections [87]. 

A study [92] indicated an increase in the average concentration of interleukin-6 in 

patients with type 2 diabetes compared to the healthy group. The cause of elevated 

interleukin-6 may be attributed to the presence of an inflammatory state closely associated 

with many inflammatory diseases [93]. The process of low-grade inflammation occurs 

through fats accumulated in adipocytes, and when the activation of inflammation increases in 

a continuous state, inflammatory cells, especially macrophages, are recruited to infiltrate 

adipose tissue, stimulating macrophages to produce and secrete inflammatory cytokines, 

including interleukin-6 [94]. Interleukin-6 is elevated in response to chronic inflammatory 

conditions by interacting with them, and then works to produce acute-phase proteins, 
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depending on the nature or site of inflammation [93]. IL-6 also affects the intensity of insulin 

signaling, which contributes to insulin resistance in the target cell [94]. IL-6 is involved in the 

pathogenesis of type 2 diabetes through its effect on glucose metabolism and homeostasis in 

various organs, including neuroendocrine cells, adipocytes, peripheral tissues, and pancreatic 

islets [93]. 

C. Reactive Protein (C-RP) 

It is a protein that is secreted in the stage of acute inflammation and is mostly produced 

by liver cells, as its levels rise in the serum due to inflammatory conditions, advanced age, and 

acute infection [95]. There are many studies that reported that a high level of C-RP is 

associated with an increased risk of myocardial infarction, a condition that arises when one of 

the coronary arteries suffers from a sudden and complete blockage and thrombosis [96]. 

Therefore, C-RP is a predictive biomarker of cardiovascular disease risk and mortality in 

people with cardiovascular disease in different groups of patients, including diabetics [45]. 

A study [97] showed an increase in the concentration of C-RP in patients with type 2 

diabetes compared to the healthy group. Perhaps the reason for this rise is due to the increase 

in the mass of adipose tissue, which promotes cytokine production by adipocytes. And that 

cytokine production leads to stimulation of the liver to produce C-RP, as it is considered one 

of the acute phase reactants because in the case of acute infections, its levels rise suddenly 

[98]. Fat cells and macrophages produce interleukin-6, which stimulates the formation of 

fibrinogen and C-RP in the liver. In less than 2 hours, activated protein levels increased 

rapidly until they reached a peak after 48 hours, and when the acute phase response was 

gone, C-RP halved within 18 hours [95]. There are different cases and large numbers in which 

the level of C-RP rises, such as diabetes, rheumatoid arthritis, and inflammation of the 

arteries, but sometimes its rise is not considered a specific disease. C-RP binds to 

phosphocholine, an expression released on the surfaces of dead cells and some types of 

bacteria, to activate the complement system. Therefore, the binding of C-RP to 

phosphocholine present on damaged cells and microbes and by macrophages promotes 

phagocytosis. Thus, C-RP participates in the elimination of dead and necrotic cells [98], 

Evidence indicates that inflammation has a mediating role in the pathogenesis of type 2 

diabetes, and that C-RP is one of the interacting substances in the acute inflammation stage 

after tissue damage, which causes activation of the complement pathway that occurs due to 

the inflammatory response. Elevated C-RP levels and poor blood sugar control lead to major 

cardiovascular diseases, and in the future these increase the risky symptoms of diabetic 

patients [99]. High blood sugar in obesity is one of the factors that generates free radicals in 

diabetic patients, causing oxidative stress and thus leading to damage to the cell membrane 

and an increase in C-RP, which is a mediator of inflammation [100]. 

Lymphocytes 

They represent the basic cells in lymphoid organs and tissues, and the specific line of 

defense against pathogens. Thus, they are considered competent cells in the specialized 

immune response through two types of cells: T-lymphocytes that mediate the cellular immune 

response, and B-lymphocytes that mediate the humoral immune response [101]. There is a 

type of T lymphocyte of high importance, which is the helper T cells (Th), whose function lies 

in regulating the immune response, and the helper T cells are also divided according to the 
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function into (Th1, Th2). Th1 cells produce several proinflammatory cytokines such as TNF-α 

and IL-12, and are sometimes known as inflammatory T cells [102]. These cells are involved 

in the response against local infections and the stimulation of cytotoxic T cells, and therefore 

these cells are important in the resistance of intracellular pathogens such as microorganisms, 

viruses and parasites [103]. While Th2 helper cells work by secreting both IL-5 and IL-4, 

which are important in activating B cells responsible for antibody production, and therefore 

these cells are more effective in humoral immunity [104], A study [105,106] indicated that 

there were no statistically significant differences in lymphocyte counts in patients with type 2 

diabetes compared with the healthy group. As lymphocytes are one of the types of white 

blood cells, and the rise in lymphocytes in human serum indicates that lymphocytes fight 

infection and are an integral part of the immune system. There are many reasons that cause 

the rise of these cells, including influenza hepatitis and vasculitis [107]. 

Conclusion: 

The current review showed that type 2 diabetes affects physiological parameters through 

an increase in the level of glycated hemoglobin, the concentration of total cholesterol, 

triglycerides, low-density lipoproteins for cholesterol, very low-density lipoproteins for 

cholesterol, and a decrease in the level of high-density lipoproteins for cholesterol, in addition 

to a high concentration of Urea, creatine, ALT and AST levels. Moreover, it affects 

immunological parameters through an increase in the concentration of tumor necrosis factor-

alpha, interleukin-6 and C-reactive protein, and an increase in lymphocyte infiltration. 
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 معلومات البحث:  الخلاصة:
حالة مرضية مزمنة ناتجة من  D.M) )Diabetes mellitusيعد داء السكري 

ً واحداً  وظيفية،عوامل مختلفة وراثية او فايروسية او بيئية او  وهو ليس مرضا

بل عدة امراض تصيب اعضاء الجسم عموماً وتشترك مع بعضها البعض بحالة 

في  Hyperglycemiaفسيولوجية اساسية وهي ارتفاع مستوى سكر الكلوكوز

يمكن تصنيف انواع المرض بحسب مسبباتها , الا ان هناك نوعين  الدم.مصل 

ً هما داء السكر النوع  الاول المعتمد على الانسولين وداء منها الاكثر شيوعا

بالإضافة الى داء السكري  ،ثاني غير المعتمد على الانسولينالسكري النوع ال

الحملي .يعزى ارتفاع سكر الكلوكوز الى النقص النسبي او المطلق في افراز 

اضطرابات في ايض  هرمون الانسولين او فعل هذا الهرمون او كلاهما مسببا

البروتينات لتنتهي كلها بزيادة السكر في الدم عن  ،لدهونا، الكاربوهيدرات

معدلهُ الطبيعي وتغيير بعض المتغيرات الفسلجية والمناعية .لذا تضمنت المقال 

كية الحالي مراجعة عن تصنيف داء السكري , وتشخيص ومضاعفات وميكاني

المعايير تأثير داء السكري النوع الثاني على  و ،داء السكري من النوع الثاني

الفسلجية التي تضمنت الهيموغلوبين السكري ومرتسم الدهون متمثلة 

بالكوليسترول الكلي والدهون الثلاثية والبروتينات الدهنية واطئة الكثافة 

للكوليسترول  والبروتينات الدهنية منخفضة الكثافة جدا للكوليسترول 

ائف الكلى متمثلة باليوريا وظ والبروتينات الدهنية عالية الكثافة للكوليسترول , و

. بالإضافة الى المعايير  ASTو ALTوالكرياتين , وانزيمات الكبد متمثلة بـ 

المناعية التي تضمنت السايتوكينات متمثلة بـ )عامل نخر الورم الفا 
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Staphylococcal Toxic shock syndrome was discovered in 1978, 
when seven cases were discovered among children and 
adolescents (not related to menstruation). In addition, doctors 
have known a disease related to Staphylococcus and similar to 
scarlet fever since the beginning of the twentieth century. STSS 
was recognized at the national level because of its association 
with the use of tampons and the production of disease, in the 
1980s. But with the increase in awareness about STSS through 
the use of tampons, a decrease in the number of menstruation- 
related cases were recorded, but large numbers of infections 
were documented not related to menstruation. The most 
common existence of Staphylococcus aureus is its colonization of 
the mucous membrane of the upper respiratory tract, genitals, as 
well as skin. It is also found in the nose by 27% of the healthy 
population. 
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Introduction:  
As for vaginal colonization, the percentage is less compared to its presence in the nose 

and by about less than 10% [ 1-1 3]. To start the pathological effect of the TSST-1. The 

bacterium must first colonize mucosal membranes, and most of the pathological cases caused 

by Staphylococci are possessed by TSST-1 [4, 5], where 90% of infections are related to 

menstruation and the remaining about 10% of infections are not related to menstruation. This 

toxin is also called Enterotoxin type F [6, 7]. 

Because most women do not know the warning signs regarding the menstrual period, the 

most vulnerable group to contracting menstrual toxic shock syndrome (mTSS) is young 

women. Therefore, there must be strong warning methods for young women, especially with 

the approaching period of menstruation [8, 9]. In addition, prolonged use of the tampon 

increases the risk of developing this syndrome. Whereas studies in France have shown that 

the average incidence of mTSS is 18 years, which is higher than in the United States, which 

occurs within 12 to 15 years [10]. 

The rate of mTSS infections decreased to 1-2/100k, as in 2011 an epidemiological study 

of mSST was conducted, where the number of infections reached about 1.4/100K for women 

between the ages of 13 and 24 years. Also, the number of infections reaches about 1000 cases 

http://creativecommons.org/licenses/by/4.0/
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annually in the United States. In addition, the Non-tampon-dependent TSS rate for males and 

females is 0.5/100K [11]. 

Depending on the severity of the disease and the immune status of the patient, 

Staphylococcal TSS presents a variety of clinical pictures, about 11 adults per 100,000 people 

is the average annual incidence of this syndrome [12] is the most common Staphylococcal 

bacteria in causing breast abscess, but TSS is secondary to breast abscess in adults. It is very 

rare, as only one case has been reported indicating the association of TSS with breast abscess 

[13]. Treatments such as Vancomycin and Clindamycin are used to treat I&D cases of breast 

abscess, preferably in combination with antitoxin treatment [14]. As the administration of 

Intravenous immunoglobulin is used with TSS as a presumptive. However, its efficacy and 

frequency of use are not yet known [15]. 

TSS is somewhat of an uncommon complication of influenza resulted from Staphylococcus 

aureus. The Board of State and Regional Epidemiologists in the United States established 

diagnostic criteria for this syndrome, which include a fever where the body’s temperature 

that may reach 38.9 C, blood pressure below 90 mm Hg. (Systolic blood pressure), and diffuse 

scaly dermatitis, which appears after a period of one to two weeks after the appearance of 

rash. In addition to the participation of organ systems that may reach three or more members. 

The exogenous proteins related to Staphylococcus aureus function as SAgs where they non-

selectively bind MHC-II, on APC cells, which in turn provoke multiple T cells at the same time 

by the TCR interaction, thus stimulating the production of cytokines. TSST-1 is considered in 

addition to a series of enterotoxins as SAgs. Not much is understood around the TSS that is 

produced by Staphylococci that show negative results when testing for coagulase as studies 

are still to be done towards the determination of the way that TSS is caused by coagulase-

negative Staphylococci where the bacterial multiplication can cause an immune response 

resulting in the production and activation of cytokines which results in an inflammatory 

response [16]. 

The fact that, there hasn’t been any reports in regards of TCR variable B chain repertoire 

in a case where an individual has acquired TSS that is caused by coagulase-negative 

Staphylococcus. The current cases recorded that inflammatory cytokines levels were high 

(Interlukin-6 and Neopterin), and this is evidence of strong immune system activity and a 

phenomenon known as a cytokine storm [17]. 

 

Signs and Symptoms 

Symptoms differ from one patient to another. In most cases, symptoms appear 

immediately. Most common signs involve sudden fever, hypotension , diarrhoea ,vomiting , 

confusion ,nausea , headache , muscle aches ,rash and redness of eyes , mouth and throat, 

peeling skin, diffuse erythematous rash Symptoms that appear after influenza may include: 

pain in muscles or group of muscles, abdominal pain, may be disconcertion and inertia .In 

some cases appears in young women due to the usage of tampon cervical or vaginal 

colonization of Staphylococcus aureus. There is no bacteraemia in the patients of TSS because 

it results from intoxication with products elaborated by S. aureus [18]. 
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Diagnosis: 

The sample is isolated from these sites where there was no signs of colonization for this 

bacteria “lesions on skin, abscess cavities, blood, or other sites of infection”. The urine or 

serum that containing TSST- 1 (considered as Super-antigens) make the clinical diagnosis 

assured, and almost never positive results found for this bacteria that cultured on blood 

cultures [15]. It is better growth on solid media then isolate and identified after some tests: 

1. Staining by using the Gram stain. 

2. Coagulase test application. 

3. Sensitivity test application. 

S. aureus bacteria have resistance to the penicillin and “Penicillinase-resistant beta-

lactam antibiotics is increasing (MRSA)” [19].  

Pathogenicity 

Staphylococci are highly distributed in the environment, however the most common sites 

related to humans are the skin, glands that are under the skin and both mammals and birds 

mucosal membrane. However, they can be the reason behind many infections in certain 

conditions. S. aureus is considered to be of higher pathogenicity when compared to other 

species of the same genus, two other frequent members of the genus. S. epidermidis has been 

linked to a variety of hospital-acquired infections (such as those caused by prosthetic or 

indwelling devices), but S. saprophyticus is primarily linked to urinary tract infections in 

sexually active young females. S. aureus causes a wide range of diseases. Because of their body 

entry methods is going through the epidermis, the respiration tract, or the urogenital tract, 

therefore its portal of entrance is diverse [18] [20]. Many possible virulence factors are 

expressed by S. aureus. Some of these virulence factors include: 

1. Colonization of host tissues is aided by surface proteins. 

2. Invasins that stimulate bacterial spread in tissues, such as leukocidin, kinases, and 

hyaluronidase. 

3. Capsule, Protein A - phagocytic engulfment-inhibiting surface factors. 

4. Catalase and carotenoids can improve the survivability of the bacterium when 

phagocytosed by phagocytes. 

5. Coagulase and protein A can act like a cloak of protection form the immune system. 

6 Toxins that damage and cause the lysis of Eukaryotic cell's membrane and Leukotoxins and 

Leukocidin which affectLeukocytes and Hemolysin that affect Erythrocytes.TSST and 3ET 

which are considered as exotoxins that result in the damage of tissue and other host related 

symptoms. 

7. Resistance to antimicrobial agents, both innate and acquired. 

Also staphylococci can cause a variety of infections, including: 

1. Abscesses, S. aureus causes superficial skin lesions (boils) and localized. 

2. S. aureus produces infections that go deep into the body, such as osteomyelitisand 

endocarditis, among other things skin diseases that are serious (furunculosis). 

3. S. aureus is the reason behind infections that are acquired during the patient's stay in the 

hospital (Nosocomial infections). These infections are the result of the contamination of the 
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wound with the bacteria that are indwelling in medical devices used during surgery, this 

case is caused by S. epidermidis. 

4. Meal poisoning is caused by S. aureus releasing enterotoxins into food. 

5. The release of Super-antigens into the bloodstream by S. aureus induces toxic shock 

syndrome. 

6. S. saprophyticus is a bacterium that causes urinary tract infections, particularly in females. 

Although penicillin-resistant strains of Staphylococcus aureus have been causing 

infections for decades, isolates resistant to methicillin, oxacillin, and other ß- lactams have 

become the norm in the last 20 years. The first step in diagnosing Staph infections is to try to 

culture the bacterium from an infected spot. A culture should be taken from any location that 

has pus resulting from a crusty discharge. Blood is collected and cultured from patients who 

show signs of TSS, sepsis and pneumonia [19]. Usual methods are used to identify Staph, like 

showing a positive result in the coagulase test. RBC lysis when culturing the bacterium in 

blood agar media (S. epidermidis does not lyse RBC). Staph may need to undergo an antibiotic 

resistance tests to check its resistance to methicillin and other types of antibiotics. [20] [21]. 

Staphylococcus aureus-related infections a high concern in regards of public health. Which is 

behind many dangerous nosocomial and disease that are referred to as community acquired. 

It's one of the main reasons of osteomyelitis and endocarditis in the US. There are many 

worries in regards of the mode of action that underpin STSS and suppression of the adaptive 

immunity. Both of those conditions are due to Staphylococcal SAgs that are crucial S. aureus 

virulence elements. Toxic shock syndrome toxin is considered as the SAg which is the reason 

behind almost all cases of menstrual TSS within the United States. 

Most occurrences of non-menstrual TSS are as a result of TSST-1 and B and C enterotoxins 

produced by Staphylococci. SAgs are however involved in a few of the common signs and 

symptoms of TSS, consisting of rash, fever, hypotension, and the failure of multiple organs, 

they also can improve endogenous endotoxin's deadly effects. This interplay seems to play a 

key function in figuring out the intensity of TSS and its relation to the rates of mortality. 

Furthermore, interactions among SAgs and the immunity of the host were proven to result in 

a completely unique kind of suppression of the adaptive immune system, which is related to 

the terrible S. aureus aftermath [20]. 

We look to clarify the mode of action of SAg and their relationship to endotoxin synergy 

within the pathogenicity of TSS, and observe the cell related and molecular functions that are 

underlying SAg involvement in the immune loss of function, the use of rabbits as test subjects 

for S. aureus test related to infective endocarditis and sepsis, in addition to methods of 

molecular genetics. S. aureus is presently considered a usual reason behind infective 

endocarditis, which counts for about 40k instances in a single year. [22-26]. Each year in the 

United States, S. aureus is reason behind almost 70k pneumonia cases [22] [24]. Over 120k 

infections that occur after surgeries [22] [25]. And 6k cases of mTSS [27]. Methicillin-

susceptible and MRSA are involved in these infections [28]. 

In instances whilst there may be a developing prevalence of cases due to resistance to 

multiple drug by bacterial strains and the growing cases of community and healthcare related 

infections, the development of vaccines and immunological methods to combat S. aureus has 
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showed to be difficult [29]. Staphylococcus aureus numerous virulence factors influence 

pathogenicity, with Staphylococcal SAgs playing a critical purpose. Staphylococcus 

enterotoxin (SE) and Staphylococcus enterotoxin-like molecuels (SEls) are produced by 

Staphylococcus aureus. The primary produced factors of virulence of S. aureus are collectively 

called as SAgs. When the chance arises, nearly each type of S. aureus have the ability to code 

for SAgs and might produce them in quite a few ways [30]. SAgs are known to cause diarrhea 

and vomiting in animals, therefore they are classified as enterotoxins [31], but they are also 

extremely fatal in humans [32]. SAgs are known to cause multiple types of serious infections 

related to S. aureus, which may include hemorrhagic and necrotizing pneumonias [33]. Even 

with current treatment strategies, the majority of these diseases have substantial mortality 

rates. TSS is resulted by a complicated host-SAgs interactions, ending with immunological 

dysfunction and failure of multiple organs [24]. Humans are under a high risk when exposed 

SAgs, with IV doses as low as 0.001    lg/kg    this    can    inflict    both hypotension and fever 

(each is a usual TSS symptom) [32]. 

Similarly, all rabbits treated with intrapulmonary injection with TSST-1 or continuously 

exposed to 0.05 lg/kg subcutaneous implantation in miniosmotic pumps die [34]. 

Surprisingly, human and rabbit susceptibility to SAgs is linked to the presence of rods that are 

gram-negative which produce poisonous LPS , particularly, E.coli that colonize the GIT and the 

vaginal channel, and intestine inhabiting Pasteurella multocida and/or E. coli that colonize 

rabbits mucous membrane [35-37]. 

Resistance to SAgs and the establishment of TSS are linked to much decreased 

colonization by hazardous LPS- producing microbes in rats and nonhuman primates [38]. One 

of the foremost goals is to find how lipopolysaccharides and SAgs work together in the course 

of TSS in each in- vivo and in-vitro tests. Another objective is to find out both the molecular 

and cellular methods that S. aureus. SAgs are used to impair the immune system. 

Superantigenicity (massive CD4+T cells and macrophages activation, which in result is 

followed by the emergence of case known as cytokine storm) seems to provoke the adaptive 

immune system in a manner which inhibits them from mounting S.aureus-precise responses, 

in keeping with scientific findings. This factors of the bacterium's pathogenicity are hardly 

understood, but it's still essential for the production of efficient vaccines and other methods of 

immune- therapy [39]. 

Epidemiology 

TSS was considered in the 1980 as a nationally notified disease. Despite the emergence of 

the endemic the number of cases reported has declined majorly. The rate of occurrence has 

declined from 6 to 12 for every 100k of females between 12 to 49 years of age in the 1980 to 1 

for every 100k for females between 15 to 44 years of age in the 1986 [40]. Another study 

done in the period between 2000 and 2006 pointed out that the annual occurrence rate for 

every 100k of all the TSS cases were 0.52 cases, mTSS caused 0.69 while nmTSS was only 0.32 

[41]. 
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Prognosis 

in a study conducted in France between December of 2003 and June 2006 on a total of 55 

patients diagnosed with TSS, were 21 of the cases are of the mTSS type and 34 of the cases are 

of the nmTSS type .This study gave the result of mortality in both types, the nmTSS was 22% 

while the mTSS was 0%. However there were no definite factors explaining the reason behind 

the nmTSS severity over the mTSS [42]. 

Treatment Methods for TSS 

Toxic shock syndrome is considered an emergency that requires medical involvement. 

Patients that suffer from other clinical manifestations must spend several days in the 

intensive care unit to allow medical personnel to closely watch them. The Health care 

professional use intravenous antibiotic to combat the bacterial infection. Which may require 

the use of a completely unique intravenous line called Peripherally Implanted IV Catheter. 

Antibiotics are given to the patient at home for 6–8 weeks. A health care professional should 

continue monitor the case in this infection condition. Depending on the severity, it’s possible 

to administer other toxic shock syndrome treatments. If a tampon was the reason behind the 

TSS, for example, the foreign substance should be removed from the patient’s body by a health 

care professional. The HCP should help clean up the infected area if the toxic shock syndrome 

was caused by an open wound or a surgical wound. Other treatments involve inhibiting the 

inflammation and excess immune system response by using Gammaglobulin injections, less 

dehydration by IV fluids and drugs to stabilize blood pressure [39]. 

Conclusion 

Although STSS is a rare disease, Its infection is dangerous and life- threatening and may 

lead to several serval serious signs such as peeling of the layers of the skin, hypotension, 

involving different organs as well as sometimes causing shock, kidney failure and thus death. 

TSS is associated with the presence of wounds or skin burns, recent surgery, the use of super 

absorbent tampons, or a viral infection such as influenza or smallpox. However, it can be 

prevented by following personal hygiene methods, using less absorbent tampons, and 

changing them frequently every 4 or 8 hours, as well The US Food and Drug Administration 

requires tampon manufacturers to use measuring systems and standard labels on absorbency 

and print instructions on the packages. It is also easy to identify this syndrome by simple 

laboratory methods, such as culture on growth media and then conducting tests required such 

as sensitivity test and coagulation test due to the association of Coagulase- producing 

Staphylococcus aureus with TSST-1 toxin production resulting in the TSS syndrome, While as 

non-producing does not cause TSS. In the end, TSS caused by Staphylococcus aureus is less 

dangerous than TSS caused by Group A streptococcus bacteria. 
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 (STSS) استعراض متلازمة الصدمة العنقودية السمية

مريم  رشاد،شهد  مجيد،هاجر  قاسم،مريم  علي، نعبد الرحم، يمة حمود حسن، أفراح عبد الرضا عجيلظن ،أبوكسور اضلمحمد ف

 مهدي 

 ، العراقالمستنصريةجامعة ال العلوم،، كلية علوم الحياةقسم 

 معلومات البحث:  الخلاصة:
عندما تم  ،1978تم اكتشاف متلازمة الصدمة السمية العنقودية في عام 

اكتشاف سبع حالات بين الأطفال والمراهقين )لا علاقة لها بالحيض(. 

فقد عرف الأطباء مرضًا متعلقاً بالمكورات العنقودية  ذلك،بالإضافة إلى 

على  STSSويشبه الحمى القرمزية منذ بداية القرن العشرين. تم الاعتراف بـ 

 المرض،المستوى الوطني بسبب ارتباطها باستخدام السدادات القطنية وإنتاج 

من خلال استخدام  STSSفي الثمانينيات. ولكن مع زيادة الوعي حول 

 بالحيض،تم تسجيل انخفاض في عدد الحالات المتعلقة  القطنية،السدادات 

لق بالحيض. إن الوجود ولكن تم توثيق أعداد كبيرة من الالتهابات التي لا تتع

الأكثر شيوعًا للمكورات العنقودية الذهبية هو استعمارها للغشاء المخاطي في 

الجهاز التنفسي العلوي والأعضاء التناسلية وكذلك الجلد. يوجد أيضًا في 

 .٪ من السكان الأصحاء27نف بنسبة الأ

 2023/03/27 تأريخ الاستلام:

 2023/05/02تأريخ القبـــول: 
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ومرتسم الدهون لدى مجاميع من  تأثير المتلازمة الايضية على مستوى هرمون الاديبونكتين

 النساء في مدينة سامراء 

       2أسماء حسن جمعة ، 1جيهان ناجي شاكر 

 متوسطة فتاة الرافدين.     1 -

 كلية التربية/ جامعة سامراء.     -قسم علوم الحياة 2-

 البحث مستل من رسالة ماجستير الباحث الاول      

 This work is licensed under a Creative Commons Attribution 4.0 International License 

 معلومات البحث:  الخلاصة:

الهرمونية  المتغيراتهدفت الدراسة الحالية الى دراسة العلاقة بين السمنة وبعض 

ومستويات الدهون في الدم وهي عامل خطر للإصابة  والكيموحيوية مثل الاديبونكتين

بأمراض التمثيل الغذائي وتأثير نمط الحياة والعادات الغذائية على مؤشر كتلة الجسم، 

في  2022إلى الأول من ديسمبر  2022أجريت هذه الدراسة من الأول من أكتوبر 

ح أعمارهن بين عينة دم من إناث تتراو90اء. اشتملت الدراسة على جمع مدينة سامر

 امرأة بدينة، 60الأولى ضمت  سنة، حيث قسمت الدراسة إلى مجموعتين، 18-40

امرأة ذات وزن طبيعي. أظهرت نتائج الدراسة أن  30بينما ضمت المجموعة الثانية 

هناك انخفاضًا معنويًا في مستوى هرمون الأديبونيكتين عند النساء البدينات مقارنة 

. زيادة معنوية في P≤0.05طبيعي عند مستوى معنوي من بالنساء ذوات الوزن ال

تراكيز كل من الكوليسترول والدهون الثلاثية عند النساء البدينات مقارنة مع ذوات 

الوزن الطبيعي. أما بالنسبة للكوليسترول النافع والضار، فقد أشارت الدراسة إلى عدم 

بروتين الدهني عالي وجود فروق ذات دلالة إحصائية بين مستوى كوليسترول ال

الكثافة ومستوى كوليسترول البروتين الدهني منخفض الكثافة بين مجموعة النساء. 

فيما يتعلق بالنساء البدينات وذوات الوزن الطبيعي، لوحظ وجود زيادة كبيرة في 

مستوى كوليسترول البروتين الدهني منخفض الكثافة للغاية بين مجموعتي النساء 

  ي والنساء البدينات.ذوات الوزن الطبيع

 2023/03/27 تأريخ الاستلام:

 02/05/2023تأريخ القبـــول: 

 الكلمات المفتاحية:

المتلازمة الايضية، هرمون 

 الادوبيونكتين، مرتسم الدهون

 معلومات المؤلف

 الايميل:

 الموبايل:

 

 المقدمة: 

نتشار السمنة في جميع أنحاء العالم انتشار متلازمة الأيض التي تصيب حوالي ربع سكان العالم، قد تكون ناتجة عن اان زيادة 

 Metabolicمتلازمة الأيض ) وان [،1]بصورة وبائية وزيادة معــــدلات الشيخوخة بين الســــكان وزيادة مقاومة الأنسولين

Syndrome ) ضغط الدم  ارتفاعالاضطرابات الأيضية تشمل السمنة الحشوية ومقاومة الأنسولين وعدم تحمل الكلوكوز ومجموعة من

فقد أصبحت ، (HDL) الكثافةنخفاض مستويات البروتين الدهني عالي اواختلال مستويات دهون الدم )زيادة مستويات الدهون الثلاثية و

بر من أي من كوتصـلب الشرايين بدرجة أابة بأمراض القلب والأوعية الدموية ط مع زيادة خطر الإصمتلازمة الأيض شائعة وترتب

طاقة الذي يؤدي الى البدانة )السمنة الحشوية على وجه الخصوص( يكفي لتعزيز كل جوانب مكوناتها بمفرده والخلل الأساس في توازن ال

تعتمد نسبة انتشار متلازمة الأيض على العمر بدرجة كبيرة في كلا الجنسين وهي أكثر انتشاراً لدى الإناث، والفرق البارز  .[2]ةالمتلازم

إن متلازمة الأيض و [،3] معدل انتشار السمنة في منطقة البطن عند الإناث ارتفاعبين الجنسين من حيث مكونات متلازمة الأيض هو 
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على وجود ثلاثة على الأقل من خمسة عوامل خطر أيضية هي : محيط خصر كبير )السمنة والدهون الزائدة  سيتم تشخيصها بالإعتماد

، في منطقة البطن( حيث تمثل عامل خطورة للإصابة بأمراض القلب أكبر من الدهون الزائدة في أجزاء أخرى من الجسم كالأرداف مثلاً 

أو تناول علاج لإنخفاضها،  لبروتينات الدهنية عالية الكثافةنخفاض ااثلاثية، ومستوى بعض الهرمونات ومستوى الدهون ال ارتفاعو

 [.4ضغط الدم(] ارتفاعضغط الدم ) أو تناول دواء لعلاج  ارتفاعو

أي أنه هرمون يشتق من الدهون والحد منه يلعب دورًا رئيسًا في  الجسم،الأديبونكتين المسؤول عن تحسين حرق الدهون في يعد  

 حيث أن المرضى الذين يعانون من السمنة لديهم مستويات منخفضة من الأديبونكتين وهي حالة تعرف بـ    بالسمنة،اض المرتبطة .الأمر

Hypoadiponectinemia فضلاً عن التطور الحاد للأورام الخبيثة الخلوي،تساهم في زيادة مخاطر الإصابة متلازمة الأيض  التي. 

والدهون ، [5] ا وظائف حيوية متعددة منها توفــير الطاقة لذلك تعد من المـــــكونات الغذائية المــــــهمةالدهون مركبات عضوية لهأما 

البروتينات الدهنية عالي الكــــثافة والتي بدورها تنقسم الى   Lipoproteinsالدهنية واالبروتينات ، Cholesterolسترول وليأنواع ك

(High-Density-lipoprotein, HDL-C( و البروتينات الدهنية منخــــفضة الكـــثافة ،)(Low-Density-lipoprotein,LDL-

C والبروتينات الدهنية منخفضة الكثافة جدا ،(Very-low-Density-K lipoprotein,VLDL-C)، الثلاثيةالدهـون و. 

Triglycerides – TG  

 المواد وطرق العمل 

يعانين من المتلازمة الأيضية  لنساءعينة  60حيث شملت  سنة، 40-18اللاتي تتراوح أعمارهن بين لنساء عينة من ا 90جمع ثم 

  ( اي ضمن المعدل الطبيعي.24.9-18لها ) BMIاللاتي كان معدل لنساء سليمات وعينة  30و  ،30أكثر من لهن  BMIكان  واللاتي

في ساعات الصباح الأولى، وبعد فترة صيام لا تقل عن  لمرة واحدة فقطمن الدم الوريدي بواسطة محقنة طبية تستعمل  3سم 5سحب 

 10ثم وضعت هذه الأنابيب في جهاز الطرد المركزي لمدة ، خالية من مادة مانعة للتخثر Gel tubeالدم في أنابيب  وضعساعة، 12

( ووضع كل Micropipetteيقة )(، بعدها سحب المصل باستخدام الماصة الدقBlood Serumدقائق للحصول على مصل الدم )

( لغرض إجراء الفحوصات الكيموحيوية المطلوبة فيما بعد. إذ حُفظت (Eppendrof tubeنموذج في أنبوبة اختبار بلاستيكية جديدة 

 [.6] (-o20Cفي التجميد بدرجة حرارة )

الكولسترول والدهون  كما تم تقدير مستويات ،الأديبونكتين بتقنية الأليزا وحسب طريقة العمل المجهزة بعدة الكتتم تقدير تركيز 

جداً باستخدام جهاز  والبروتينات الدهنية منخفضة الكثافة الثلاثية والبروتينات الدهنية عالية الكثافة والبروتينات الدهنية منخفضة الكثافة

Chemistry analyzar AFLOW-150  عن طريق عدة التحليل الجاهزة Giesse Diagnostica الصنعية إيطال.  

 التحليل الاحصائي

 Standard deviations (S.D)والانحراف المعياري  T-testتم اجراء التحليل الاحصائي للبيانات بالاعتماد على اختبار 

 P≤0.05 [7.]وعند مستوى احتمالية 

 

 والمناقشةالنتائج 

معنوي في مستوى هرمون الأديبونكتين في مصل الدم لدى مجموعة النساء البدينات مقارنة بمجموعة  انخفاضأظهرت النتائج وجود 

 .1الشكل وكما مبين في  النساء ذوات الوزن الطبيعي
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 مستوى هورمون الأديبونكتين في أمصال دم العينات قيد الدراس :1شكل ال

ديبونكتين بشكل ملحوظ مع مستوى هرمون الأ انخفضوالتي [ 8]وجماعته  Mamaghaniدراسة مع الدراسة الحالية  اتفقت

سلبي مع السمنة اذ  ارتباطبينت هذه الدراسة ان هرمون الأديبونكتين الذي يتم إنتاجهُ في الأنسجة الدهنية البيضاء يرتبط  حيثالسمنة، 

ط في إفرازهُ اثناء تطوير كتلة الدهون بسبب زيادة إنتاج انه على الرغم من أنه من الممكن تنشيطهُ اثناء تكون الشحوم إلا انه قد يحدث تثبي

 .في الإطار الأيضي للخلايا الشحمية الى جانب تضخم او شيخوخة هذه الخلايا انخفاضمن الممكن أن يكون  الاخرى،الخلايا الشحمية 

معنوي في تركيز الكوليسترول في النساء البدينات مقارنة بالنســـــاء ذوات الوزن  ارتفاعوجود  2أظهرت النتائج من الشكل 

الكوليسترول الكلي في النساء البدينات  ارتفاعالتي أظهرت  [9] الدراسة الحالية مع اتفقت، (0.05 > 1)الطبيعي عند مستوى معنوي 

 مقارنة بالنساء ذوات الوزن الطبيعي وذلك بسبب السمنة

 

 مستوى الكوليسترول في أمصال دم العينات قيد الدراسة 2:شكلال

لم تظهر الدراسة الحالية وجود فروق معنوية ذات دلالة إحصائية بين النساء البدينات وذوات الوزن الطبيعي في مستوى البروتينات 

بينت وجود زيادة معنوية عالية في مستوى  والتي Saadi-Al نتائج الدراسة الحالية مع اتفقت ،3شكل كما موضح في الدهنية عالية الكثافة 

HDL-C [10] لدى مجموعة البدناء مقارنة مع مجموعة السيطرة. 
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 في أمصال دم العينات قيد الدراسة HDLمستوى  :3ل شكال

، ولكن ليس ذو دلالة إحصائية في مجموعة النساء البدينات 4الشكل  LDL-Cبسيط في مستوى  ارتفاعأظهرت الدراسة الحالية 

الدهون والليتين عند  ارتباطنتائج الدراسة الحالية مع دراسة سابقة أجريت لمعرفة  اتفقتحيث  الطبيعي،مقارنة بالنساء ذوات الوزن 

لكن ليس ذو دلالة إحصائية في مجموعة البدناء مقارنة  LDL-Cطفيف في  ارتفاعالبدناء مقارنة بمجموعة الوزن الطبيعي والتي بينت 

 .[11الطبيعي ]بمجموعة الوزن 

 

 في أمصال دم العينات قيد الدراسة LDLمستوى  :4الشكل 

 اتفقتو ،5لدى النساء ذوات الوزن الطبيعي مقارنة بالنساء البدينات الشكل  VLDL-Cمستوى  ارتفاعأظهرت نتائج الدراسة الحالية      

مقارنة بمجموعة البدناء  99.44في مجموعة السيطرة  VLDL-Cمستوى  ارتفاعنتائج هذه الدراسة الحالية مع دراسة سابقة أظهرت 

26.95. 
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 في أمصال دم العينات قيد الدراسة VLDLمستوى  :5الشكل 

مجموعة النســــاء البدينات كما  الثلاثية فيفي تركيز الدهون   (p ≤ 0.05)عندمعنوي  ارتفاعأظهرت نتائج الدراسة الحالية وجود 

الدهون الثلاثية لدى مجموعة النساء البدينات  ارتفاعوالتي بينت  [12] حيث تتفق نتائج الدراسـة مع دراسة سابقة 6مبين في الشــــكل 

الدهون الثلاثية الى زيادة تناول كميات كبيرة من الاغذية الغنية بالدهون التي  ارتفاعيعود سبب  الطبيعي.مقارنة بالنساء ذوات الوزن 

 تؤدي الى زيادة تكوين الكايلومايكرونات داخل الأمعاء والتي تحرر الأحماض الدهنية عند تحللها 

 

 مستوى الكليسريدات الثلاثية في أمصال دم العينات قيد الدراسة :6الشكل 
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The current study aimed to study the relationship between obesity and 

some hormonal and biochemical indicators such as the adiponectin 

hormone and blood lipids levels, it a risk factor for metabolic diseases, and 

the impact of lifestyle and dietary habits on body mass index. This study 

was conducted from the first of October 2022 to the first of December 2022 

in the city of Samarra.  The study included collecting (90) blood samples 

from females aged between (18-40) years, where the study was divided 

into two groups, the first included (60) obese women, while the second 

group included (30) normal-weight women. The results of the study 

showed that there was a significant decrease in the level of the hormone 

adiponectin in obese women compared to women of normal weight at a 

significant level of P≤0.05. A significant increase in the concentrations of 

both cholesterol and triglycerides in obese women compared to those with 

normal weight.  As for the beneficial and harmful cholesterol, the study 

indicated that there were no statistically significant differences between 

the level of high-density lipoprotein cholesterol and the level of low-

density lipoprotein cholesterol among the women group.  Concerning 

obese and normal-weight women, it was noted that there was a significant 

increase in the level of very low-density lipoprotein cholesterol between 

the two groups of women of normal weight and obese women. 
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Article Information  Abstract 
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The current study was conducted to find out the extent of the spread of 
lice Linognathus Vituli on sheep in Salah El-Din Governorate for the 
period from 1/10/2021 to 1/4/ 2022, and its aim is to assess the impact 
of sheep lice infestation on antioxidants.The results showed a decrease in 
the levels of blood proteins represented by total protein, albumin and 
globulin at a significant level of P≤ 0.05 compared to the uninfected 
sheep as a control group. A decrease in the level of CAT enzyme was 
observed at a significant level of P≤0.05 compared to the control group, 
as well as a decrease in the level of GSH glutathione enzyme compared to 
the control group for the current study. The results obtained indicate an 
increase in the levels of the concentration of malon didehyde MDA at the 
level of probability P≤ 0.05 compared to the healthy control group. 
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Introduction:  
Lice is a highly specialized obligate ectoparasites, as each species parasitizes a particular 

host. The louse that spreads in both humans and animals belongs to two orders: the order 

Anoplura, to which the louse belongs, represented by Pediculus humanus and Pediculus 

humanus. Phthirus pubis, Linoganthus ovillus sheep body louse, Goat Linoganthus tenopsis 

Linoganthus, in addition to several species that infect birds [1].  Lice can cause a wide range of 

animal health problems such as mechanical tissue damage, irritation, inflammation, 

hypersensitivity, boils and weakness, and when present in large numbers cause anemia and 

reduced productivity in the animal and cause economical losses reflected on animal health 

such as anemia, lack of milk production and poor quality of wool, as well as causing severe 

discomfort to the animal, itching and unwillingness to eat [2]. 

Material or methods  

Specimens  

Blood samples were drawn from the jugular vein of 120 sheep samples using a sterile 10 

cm 3 syringe. As 10 cm3 of blood was taken and then placed in test tubes free of anticoagulant 

substance, Gel Tube, and then separated by centrifugation for 5 minutes at a speed of 3000 

revolutions / minute, and then the serum was obtained as it was placed in small test tubes 

http://creativecommons.org/licenses/by/4.0/
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Appendroff tube and kept in the freezer At a degree of 20 - C 0 until use for the purpose of 

conducting enzymatic and biochemical tests.                                                                                                      

 Total protein concentration 

The principle of this method depends on the fact that the blood serum proteins form a 

colored complex when present in the basal medium, and intensity of this complex is directly 

proportional the concentration of total serum proteins [3].                                 

Determination of serum albumin concentration 

The method depends on the reaction of albumin with the green reagent tetrabromocresol 

green-BCG, 3,3,5,5-Tetra Bromocresol green-BCG to form a green color complex, which is 

bromocresol BCG-albumin complex. The wavelength is 628 nanometers [4].              

Calculation of serum globulin concentration 

The globulin level was estimated according the following equation [5].                                                                         

The Con. Globulin = The Con. Total protein- The Con. Albumin 

Determination of serum CAT concentration 

Ammonium meta-vanadate reacts with hydrogen peroxide under acidic conditions, 

reducing vanadium V to III. Hydrogen peroxide is a strong oxidizer that leads to formation 

red-orange peroxvanadium is absorbed at wavelength of 452 nm [6].  

Determination of serum GSH conccentration 

Glutathione was determined using the modified method [7]. This method depends on the 

use of the reagent Ellman,s reagent containing  the reagent is rapidly reduced by the 

sulfahedral group of the glutathione and produces a yellow colored compound. The 

absorbance of this compound is read at a wavelength of 412 nm.                                                                                            

Determination malondialdehyde level                                              

 Thiobarbituric acid (TBA) was used [8], to measure MDA, which is one of the final 

products of the fat super-oxidation process, and its level is an indicator for this process, as the 

measurement depends on the interaction between fat peroxides, especially malonate. 

Aldehyde with TBA in a medium depends on the acidity function pH.   

Results and Discussion 

Blood protein levels 

Results in table 1 showed the mean ± standard deviation for proteins, albumin, and 

globulin 

Table1: Serum Proteins, albumin, and globulin 

Mean± S.D  

Serum 

proteins 

P≤ P-Value 100= n Infected 

(p) 

24= n C 

(C) 

** 0.0005 1.070± 6.050 0.895±8.297  Total 

** 0.0007 0.527±2.985  0.396±4.885  Albumin g/l 

** 0.0008 0.543±3.065  0.499±3.412  Globulin g/l 

The level of total protein:                                                                    
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the average the total protein in the serum was (0.895 ± 8.297) g/L healthy (1.070 ± 

6.050) g/L in the serum of infected sheep. Total protein level between infected and uninfected 

groups as shown in the tables 1. The current results agree [9]. a pathological study in 

Sudanese sheep and goats infected with ectoparasites, which found a total protein level in 

infected sheep compared to healthy ones, current results showed a decrease in total protein 

levels as they agree with [10]. The study showed the effect of ticks and lice on some blood 

components.                 

The results also agree with [11]. and the decrease in the total protein level destruction of 

proteins hydrogen peroxide, as the presence of hydrogen peroxide in body fluids works to 

form toxic chemical compounds that in turn damage to cells and other important molecules in 

the body such as proteins, enzymes, sugars, and nucleic acids [12].                                                           

  The level of albumin  

albumin was (0.396 ± 4.885) g/L healthy sheep, while it (0.527 ± 2.985) g/L of mutton 

infected with lice. The current results show that the level of albumin was significantly 

decreased. healthy infected with lice, as in the tables (1). consistent with [13]. where a 

decrease in the albumin level of lice-infected animals was found compared to the healthy 

ones, and the current results under study are also consistent with [10]. where the albumin 

levels decreased compared to the healthy ones, and the reason could be attributed to a 

decrease in Serum albumin concentration is due to its consumption as an antioxidant in the 

blood [14], or it may be due to the inhibition of the activity of the promoter of albumin 

synthesis (Promoter) in the liver as a result of lice infestation as well as stimulating the 

process of converting amino acids into carbohydrates [15]. Or the reason may also be 

attributed to the resulting free radicals and oxidative stress leading to nephropathy and an 

increase in the amount of albumin filtered from the blood to the urine through the tubules of 

the renal glomeruli [16]. 

The level of globulin  

globulin in the serum was (0.499 ± 3.412) g/ serum of healthy sheep, while (0.543 ± 

3.065) g/L in the serum of the blood of lamb infected with lice, among infected sheep healthy 

sheep, as shown in the tables 1 

the result is agreeing with [9]. level of globulin lice-infected sheep to non-infected ones. 

They indicated that the infection of lamb lice affects the concentrations of immune globulin 

proteins during the lice's feeding and absorption of the blood of infected. 

levels Antioxidant 

The table 2 shows the mean ± standard deviation of the antioxidant levels of catalase and 

glutathione of lamb infected lice      

 

 

                                                                                             

Table 2: of the level of antioxidants for the study samples 
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Mean± S.D  

Antioxidant P≤ P-Value 100= n Infected 

(p) 

24= n Control 

(C) 

** 0.0007 8.07± 39.53  6.11±73.64  Catalase U/L 

** 0.0003 0.268±0.0837  0.0693±0.1829  Glutathione 

U/L 

The level of catalase  

catalase in the serum was (6.11 ± 73.64) g/L the serum of healthy sheep, while (8.07 ± 

39.53) g/L in the serum of the blood of lamb infected with lice. between infected sheep 

healthy sheep, in the tables 2.                                                                                             

     agree with [17]. study evaluating proliferation and oxidative status in infected lamb, the 

current results are also consistent with [18]. which found a decrease in the levels of the 

enzyme catalase in the blood serum of infected animals. Catalase is an important relieves 

large oxygen, a decrease in catalase level is associated with several diseases [19]. Free 

radicals are associated with the protein part of the enzyme, and the radicals stimulate many 

enzymes such as catalase, peroxidase, and oxidase [20]. In addition, the formation of free 

radicals, especially active nitrogen species, contributes to the body's immune mechanism 

against various Parasitic and bacterial infections. 

Glutathione  

    glutathione (.0693 ±.1829) micromol/ serum healthy sheep, while (0.268 ± 0.0837) 

micromol/L in the serum sheep. The results show  

 among sheep. Infected or uninfected, as shown table (2). 

       agree with [17] study evaluating the prevalence and oxidative state in infected lamb, as 

well as the current results are consistent with [13]. where a decrease in the level of 

glutathione was found in animals infected with lice compared to healthy ones                                                                  

    The low level of GSH leads to several reasons, GSH, which is important in removing 

products, as it turns from the active form to the inactive form Glutathione disulfide, and the 

sulfur group in the composition of GSH is a good reducing agent as it blows A hydrogen atom 

easily, due to the weakness of the bond between sulfur and hydrogen (S-H) and the strength 

of the bond between carbon and hydrogen (C-H) in free radicals. Therefore, antioxidants 

protect the walls of [21], and reason for the low level of GSH may be attributed this and leads 

to a deficiency in the raw materials for its construction, especially the coenzyme nicotine 

adenine dinucleotide phosphate pentaphosphate sugar work GRd active glutathione from the 

inactive form [22]. 

Oxidative stress levels  

The level of malondialdehyde  

The table 3 oxidative stress represented by malondialdehyde enzyme in sera of lamb 

infected with lice. 

Table 3: of the level of free radicals for the studied samples. 
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Mean± S.D  

Free radical P≤ P-Value 100= n Infected 

(p) 

24 = n Control 

(C) 

** 0.0006 3.420± 25.220 0.850±12.895  Mallondialdehyde 

U/L 

 

malondialdehyde (0.850 ± 12.895) micromol/L in sheep, (3.420 ± 25.220) micromol/L 

lamb lice. level of malondialdehyde lice-infected sheep healthy lamb as (3)                                                                 

agreed with [23]. on the study of liver biochemical variables as with [17]. evaluating 

ectoparasites.                               

The high concentration of MDA is that the treatment with hydrogen peroxide leads to an 

formation that attack fats compounds in the body, especially cellular membranes, which are 

the part most exposed to free radical reactions because of their possession of double bonds, as 

they are the main target of free radicals, and MDA results from the oxidation of these acids 

Fatty acids through the interactions of these free radicals, which work to oxidize and damage 

them. This process is called fat peroxidation, which leads to the formation of a series of 

dangerous products, the most important of which is MDA [24]. or the reason may be due to 

the state of oxidative stress affecting pancreatic β-cells. And insulin and thus lead to a 

decrease in the concentration of insulin in the blood and this works to stimulate and increase 

stimulates the process β-oxidation of increase the formation of hydrogen peroxide and in the 

end increase the rates of overoxidation of fat [25]. 

And that in many cases of disease caused by oxidative stress. The activity of free radicals 

increases more than the ability of antioxidants to remove or neutralize them, causing an 

increase in the peroxidation of fats, raising the level of malondialdehyde, and losing the 

balance between the effectiveness the activity, causing. An increase in the level of MDA leads 

to a loss of elasticity of cellular membranes [26]. 

Conclusions 

A decrease in the levels of blood proteins represented by total protein, albumin, and globulin. 

A decrease catalase enzyme CAT, glutathione (GSH) compared to the control group. Lice 

infestation leads to an increase in malondialdehyde (MDA). 

References 

1. Forbes, A. B. (2021). Sheep ectoparasites: insects. In Parasites of cattle and sheep: a 

practical guide to their biology and control (pp. 275-294). Wallingford UK: CAB 

International. 

2. Cholis, M. N., Atmowidi, T., & Prawasti, T. S. (2020, February). Inventory and identification 

of ectoparasites lice on sheep in the Magetan regency, East-Java. In IOP Conference Series: 

Earth and Environmental Science (Vol. 457, No. 1, p. 012018). IOP Publishing. 

3. Young, D. S. (1997). Effects of drugs on clinical laboratory tests. Annals of clinical 

biochemistry, 34(6), 579-581.  



269 
 

4. Doumas, B. T., & Peters Jr, T. (2009). Origins of dye-binding methods for measuring serum 

albumin. Clinical Chemistry, 55(3), 583-584.  

5. Tietz, N.W.; Burtis, C.A. and Ashwood, E.R. (1999). "Text Book of Clinical Chemistry", W.B. 

Saunders Company, Philadelphia., 3rd Ed.; Pp 819-861,1245-1250. 

6. Hadwan, M. H., & kadhum Ali, S. (2018). New spectrophotometric assay for assessments 

of catalase activity in biological samples. Analytical biochemistry, 542, 29-33. 

7. Al-Zamyle, O. M., Al-Naner, M. S., & Al-Muslish, R. K. (2001). Detection the levele of 

peroxynitrite and related with antioxidant state in the serum of patients with acute 

myocardial infaction. Nat. J. Chem., 4, 625-637. 

8. Guidet, B. E. R. T. R. A. N. D., & Shah, S. V. (1989). Enhanced in vivo H2O2 generation by rat 

kidney in glycerol-induced renal failure. American Journal of Physiology-Renal 

Physiology, 257(3), F440-F445. 

9. Mohamed, E. M. I., Hassan, F. H. E., Yaagub, M. O. A., Abubakr, M. G. I., & Balla, T. F. E. 

(2018). Clinicopathological Study in Sudanese Sheep and Goat Infested by External 

Parasite (Doctoral dissertation, Sudan University of Science and Technology).  

10. Abdalrahman, B. M., & Mustafa, B. H. S. (2018). Effect of Tick and Lice on Some Blood 

Constitute and Trace elements of Local Black Goat in Sulaimani, Kurdistan Region of 

Iraq. Kurdistan Journal of Applied Research, 3(2), 42-46. 

11. Rao, N., Parmar, J. J., Sadhu, D. B., Shah, A. I., & Patel, D. M. (2022). Studies on Etiologies 

and Hemato-Biochemical Alterations Associated with Anemia in Goats. Indian Journal of 

Veterinary Sciences & Biotechnology, 18(2), 40-43. 

12. Stahl, W., & Sies, H. (1997). Antioxidant defense: vitamins E and C and 

carotenoids. Diabetes, 46(Supplement_2), S14-S18.  

13. Ajith, Y., Dimri, U., Singh, S. K., Gopalakrishnan, A., Devi, G., Verma, M. R., ... & Alam, S. 

(2017). Lice induced immuno-oxidative wreckage of goats. Veterinary Parasitology, 242, 

24-30.  

14. Al-Badrany, M. S., Kalo, M. S., & Al-Anaaz, M. T. (2014). Hematological and gas analyzer 

with acid base balance of pneumoperitoneum in dogs exposed to Laparoscopy. IJERSTE, 3, 

90-96.  

15. Ahmed, R. G. (2005). The physiological and biochemical effects of diabetes on the balance 

between oxidative stress and antioxidant defense system. Med J Islamic World Acad 

Sci, 15(1), 31-42.  

16. Guyton, A. C. and Hall, J. E. (2010).''Text book of medical physiology''. 11thed, Elsevier 

science, Philadelphia.;1014-1073. 



270 
 

17. Abo-Elhassan, E. M. (2019). Evaluation of The Prevalence and Oxidative Status in Sheep 

infected with Sarcoptic scabiei in Ismailia Governorate, Egypt. Egyptian Veterinary 

Medical Society of Parasitology Journal (EVMSPJ), 15(1), 114-129.  

18. Madhes, E., Dimri, U., Ajith, Y., Shanmuganathan, S., Sivasankar, P., Karthikeyan, R., ... & 

Kavitha, K. (2019). Vitamin e ameliorates the mineralo-oxidative stress of sucking lice 

infestation in indian water buffalo. Int. J. Curr. Microbiol. App. Science, 8(7), 1538-1548.  

19. Nandi, A., Yan, L. J., Jana, C. K., & Das, N. (2019). Role of catalase in oxidative stress-and 

age-associated degenerative diseases. Oxidative medicine and cellular longevity, 2019. 

20. Cooper, C. E., Vollaard, N. B., Choueiri, T., & Wilson, M. T. (2002). Exercise, free radicals 

and oxidative stress. Biochemical society transactions, 30(2), 280-285.  

21. Karatepe, M., Dik, B., & Karatepe, B. (2017). Chewing lice species (Phthiraptera) found on 

a European Shag (Phalacrocorax aristotelis) in Turkey: new records of a genus and 

twospecies for the Turkish fauna of Phthiraptera. Turkish Journal of Zoology, 41(3), 576-

582. 

22. Al-Hasani, Owais Mowaffaq Hamid. (2004) “The effect of a number of cancerous tumors 

on lipid peroxidation, glutathione level, and a number of variables in blood components.” 

Master’s Thesis, College of Science, University of Mosul. 

23. Altuğ, N., Başbuğan, Y., & Yuksek, N. (2021). Changes in serum adenosine deaminase and 

isoenzyme levels in addition to routine liver biochemical parameters in sheep with 

chronic fascioliasis. Ciência Rural, 52.  

24. Alhazza, I. M. (2007). Antioxidant and hypolipidemic effects of olive oil in normal and 

diabetic male rats. Saudi Journal of Biological Sciences, 14(1), 69-74. 

25. Kakkar, R., Kalra, J., Mantha, S. V., & Prasad, K. (1995). Lipid peroxidation and activity of 

antioxidant enzymes in diabetic rats. Molecular and cellular biochemistry, 151, 113-119. 

26. Sies, H. (1995).'Oxidative stress: introductory remarks. Siesed. Oxidative stress . New 

York: Academic.8(1)67. 

 

 

 

 

 

 

 

 

 

 

 

 



271 
 

 4/5/2023-3مؤتمر سامراء العلمي المحلي الثاني، وقائع 

 
Samarra Journal of Pure and Applied Science 

www.sjpas.com 
 

p ISSN: 2663-7405 
e ISSN: 2789-6838 

على فعاليات بروتينات الدم ومضادات  vituli Linognathusأثير الإصابة بقمل الضأن ت

 الاكسدة في بعض مناطق محافظة صلاح الدين

 
  1، حارث احمد مصطف2*، أيسر صالح محمد 1محمد مجيد حسن 

 قسم علوم الحياة، كلية التربية، جامعة سامراء، العراق -1

 كلية العلوم التطبيقية، جامعة سامراء، العراق -2

 معلومات البحث:  الخلاصة:

على الضأن  Linognathus vituliاجريت الدراسة الحالية لمعرفة مدى انتشار القمل 

، 2022 /1/4الى غاية  2021 /1/10في محافظة صلاح الدين وللمدة من 

وهدفت الى تقييم مدى تأثير الاصابة بقمل الضأن على بروتينات الدم ومضادات 

فاض في مستويات بروتينات الدم اثبتت النتائج انخ الاكسدة في الحيوانات المصابة.

والكلوبيولين بنسبة  2.985والالبومين بنسبة  6.050ثلة بالبروتين الكلي بنسبة متم

مقارنة بالضأن  غير المصابة كمجموعة  ≥P 0.05عند مستوى معنوي  3.065

ً في مستوي أنزيم الكاتاليز  ، عند  39.53بنسبة  CATسيطرة .ولوحظ انخفاضا

مقارنة بمجموعة السيطرة ، وكذلك تبين لدينا انخفاض في ≥P 0.05مستوى معنوية 

مقارنة بمجموعة السيطرة للدراسة  0.0837بنسبة  GSHمستوى انزيم الكلوتاثايون 

ت تركيز الحالية .تشير النتائج التي تم الحصول عليها الى حدوث أرتفاع في مستويا

مقارنة  ≥P  0.05عند مستوى إحتمالية 25.220بنسبة  MDA المالون ثنائي الديهايد 

 بحيوانات مجموعة السيطرة .

 2023/03/20 تأريخ الاستلام:

 27/04/2023تأريخ القبـــول: 
 الكلمات المفتاحية:

بقمل  ،البروتين الكليمضادات الاكسدة، 
 الضأن

 معلومات المؤلف

 الايميل:

 الموبايل:
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والفريتين لدى طلاب المدارس ذوي الوزن الزائد والسمنة تقييم مستوى بعض مضادات الأكسدة 

 في مدينة سامراء

 عبد المنعم حمد مجيد السامرائي *، شفق عباس محمد السامرائي
 جامعة سامراء كلية التربية قسم الكيمياء، العراق

 رسالة ماجستير الباحث الاولالبحث مستل من 
 

 This work is licensed under a Creative Commons Attribution 4.0 International License 

 معلومات البحث:  :الخلاصة

تضمنت الدراسة تقييم مستوى بعض مضادات الاكسدة والفريتين لدى طلاب 

( عينة دم تم 90المدراس في مدينة سامراء، حيث اجريت الدراسة الحالية على )

مجموعه المرضى المصابين بالوزن الزائد وكان  G1تقسيمها الى ثلاث مجاميع: 

منة وكان عددهم مجموعه المرضى المصابين بالس 2G( عينه دم، و30عددهم )

( عينه دم.، تراوحت 30( عينه دم. ومجموعه السيطرة )الاصحاء( كان عددهم )30)

( سنه، حيث جمعت العينات من طلاب المدارس في 12-18أعمار المجاميع بين )

. حيث جمع حوالي 20\12\2022الى  11\12\2022مدينة سامراء، للفترة ما بين 

من الاشخاص الأصحاء وقسمت العينات من دم مجاميع المرضى وكذلك  3سم 5

اظهرت نتائج البحث الحالي حصول انخفاض في مستوى  استناداً إلى نوع الاختبار.

مقارنة مع الاصحاء، مع  G1 ،G2الكلوتاثيون بيروكسيديز في مصل دم المجموعة

عدم وجود فرق معنوي في مستوى الكلوتاثيون في مصل دم جميع المجاميع. في حين 

( في مصل دم P≤0.05توى المالون ثنائي الالديهايد بشكل ملحوظ )ارتفع مس

مقارنة مع الاصحاء، كما واظهرت حصول ارتفاع معنوي في  G1 ،G2المجموعة

 مقارنة  مع الاصحاء G1   ،G2مستويات الفريتين والحديد في مصل دم المجموعة

 2023/03/20 تأريخ الاستلام:

 2023/04/25تأريخ القبـــول: 
 الكلمات المفتاحية:

، بيروكسيديزالكلوتاثيون ، الفريتين

 ، الوزن الزائدالالديهايدالمالون ثنائي 

 معلومات المؤلف

 :الايميل

 الموبايل:

 
 المقدمة:

بأنها عملية خزن الجسم للدهون الزائدة عن حاجته ، بمعنى آخر تعد زيادة غير طبيعية في حجم  Obesityالبدانة  تعرف

ووزن الكتلة الدهنية والتي تؤدي بالتالي إلى زيادة الوزن الكلي للإنسان، إذ تحصل زيادة إعداد الخلايا الدهنية أثناء النمو حينما 

لية للقيام بوظائفه المختلفة فينجم عن ذلك تراكم الطاقة على هيئة شحوم متزايدة تفوق كمية الغذاء المتناول احتياجات الجسم الفع

[ ، أذ ان السمنة تنتج بسبب عدم التوازن 3[.اذأن درجة مقاومة الأنسولين ترتبط مع مستوى السمنة في الجسم ]2[ ]1]بالجسم 

إلى زياده الخلايا الدهنية وترتبط السمنة باضطرابات الأيض المزمن بين كمية الطاقة المتناولة والمستفيدة وان زيادة الوزن تؤدي 

[.لذلك اقتصار تقييم البدانة بالغذاء فيه ضعف من الناحية العلمية ويعود ذلك لان اليات الغذاء 4المتعدد وتوليد الستيرويدات ]

ط بعملية التغذية لكن قد تكون هناك سبب والشعور بالجوع والاكتفاء تخضع لتنسيق هرموني معقد لذلك فأن البدانة لا علاقة لها فق

 [.5اخر هو الاصابة بمرض معين او استخدام عقار طبي او قد تكون مرتبطة بحالة نفسية ]

تعد مضادات الاكسدة مجموعة من العناصر او المركبات التي لها القدرة على منع الاكسدة او ابطائها بهدف حماية المركبات 

منع تولد الجذور الحرة او التقليل منها لذلك تشكل خطا دفاعيا ضد تأثير  تعمل على[. إذ 6نية الفعالة ]الاخرى من الانواع الاوكسجي

[ أذ يعتبر الكلوتاثيون من 8تكوينها ]وقد امتازت تلك المضادات بالقدرة على تثبيط فعالية الجذور الحرة وعملية  [،7الجذور ]هذه 

ائنات الحية وله وظائف متعددة، معظمها الحفاظ على توازن الأكسدة الخلوي، فانهُ يحافظ أكثر مضادات الأكسدة توفرا في خلايا الك

دوراً هاما  GPX[.  فضلاُ عن ذلك فقد اظهر 9للجسم ]على مستويات كافية من السيستين ويزيل السموم من المواد الغريبة الداخلة 

 Reduced glutathione -GSHالكلوتاثيون ايون المختزل في تنظيم مستوى البيروكسيدات المختلفة عن طريق تسريع تحول 

http://creativecommons.org/licenses/by/4.0/
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أو  الهيدروجين،بعد ازالة البيروكسيدات المختلفة، مثل بيروكسيد  Oxidized glutathione GSSGإلى الكلوتاثايون المؤكسد 

ا ضد الأكسدة جزءاً من نظام حماية الخلاي GPXإذ يمثل  ،ROOHأو البيروكسيدات العضـ وية  ،LOOHبيروكسيدات الدهون 

 [.10وبذلك يقلل من تلف الخلايا الناتج عن زيادة الجذور الحرة ] ونواتجها،

يعد الاجهاد التأكسدي الحالة التي يزداد فيها تركيز  الجذور الحرة لذلك فإن هذه الجذور تكون فعالة جد اذ تتفاعل مع مكونات 

نواة الخلية مؤدية إلى أكسدة هذه الحوامض وإحداث تغيرات قد يمكن  الخلية وأهمها الحوامض النووية التي تشكل جزءاً مهماً من

أو إحداث ترابط غير   DNAإصلاحها داخل النظام البيولوجي أو قد لا يمكن وتتمثل هذه التغيرات بتغيير القواعد النيتروجينية لــ

وراثية ، أو قد يكون التأثير في البروتينات والبروتينات مؤدية إلى إحداث طفرات   Nucleic Acidطبيعي بين الحوامض النووية 

[. يرتبط الاجهاد التأكسدي بمختلف الامراض منها الزهايمر 11والأنزيمات التي إما أن تؤدي إلى فقدان الفعالية أو زيادتها ]

دة تركيز فضلاً عن ذلك فان زيا [.13[ فضلا عن دوره في احداث ضغط الدم وحدوث السمنة ]12والسرطان ومرض باركنسون ]

MDA  تؤدي الى حدوث الكرب التأكسدي أو الإصابة ببعض الامراض لذلك يعد الأكثر أهمية لمراقبة الأكسدة الفوقية للدهون

 [.15,14الفعالة ]والضرر التأكسدي المستحدث بأصناف الاوكسجين 

أما مستويات  الجسم،يعد انخفاض مستويات الفيرتين في مصل الدم مؤشر حساس ومحدد لانخفاض مخزون الحديد في 

حساسة ولكنها غير محددة للغاية لزيادة مستوى الحديد اذ هناك بعض حالات الفيرتين المرتفعة والناتجة عن  المرتفعة فتعدالفيرتين 

 Metabolic Syndromeت هي شرب الكحول المزمن ومتلازمة التمثيل الغذائي وتشمل تلك الحالا الحديد،زيادة مستوى 

[. واثبتت الدراسات 16الالتهابية ] والحالات Malignant tumorsالسكري والأورام الخبيثة  ومرض Obesity والسمنة

ى تحرر الحديد من هذه المركبات تشير الدراسات إل. [17]ارتفاع مستوى الفيريتين لدى المصابين بفيروس نقص المناعة البشرية 

[، فبعد امتصاص الحديد من قبل الخلايا المعوية 18ليمتص من قبل الخلايا المعوية بطريقة مشابهة للحديد الغذائي غير العضوي ]

او يوزع إلى انسجة الجسم  ويخزن Cellular metabolic processesيستعمل مباشرة في عمليات التمثيل الغذائي الخلوي 

  .هدف البحث الحالي الى تقييم مستوى مضادات الأكسدة والفريتين لدى طلاب المدارس ذوي الوزن الزائد والسمنة [.19ختلفة ]الم

 

 طرائق العمل 

 جمع العينات الدم   

 G1الزائد المرضى المصابين بالوزن  ةمجموع ( عينة دم تم تقسيمها الى ثلاث مجاميع:90اجريت الدراسة الحالية على )

رة مجموعه السيطو، ( عينه دم30وكان عددهم ) G2المرضى المصابين بالسمنة  ةمجموع دم. ة( عين30كان عددهم )و

 دم. ة( عين30)الاصحاء( كان عددهم )

العينات من طلاب المدارس في مدينة سامراء، للفترة ما بين  ( سنه، حيث جمعت12-18تراوحت أعمار المجاميع بين )

مجاميع المرضى وكذلك من الاشخاص الأصحاء وقسمت  من دم 3سم 5حيث جمع حوالي  .20\12\2022الى  11\12\2022

غطاء محكم وخال من مانع التخثر وترك الدم في درجة  له Jell tubes بعد وضعها في أنابيب الاختبار،العينات استناداً إلى نوع 

دورة / دقيقة وبعدها تم 3000 دقائق بسرعة 10لمركزي لمدة مْ إلـى حيـن تخثره ومـن ثم وضعه في جهاز الطرد ا 25حرارة 

مْ لغرض قياس مستويات - 20في الثلاجة عند درجة حرارة  صغيرة وحفظالحصول على المصل ثم وضع في أنابيب اختبار 

 مضادات الاكسدة وبعض المعادن وكذلك الحديد والفريتين لمعرفة تأثيرهم على السمنة والوزن الزائد. 

 :في مصل الدم ,GSH GPXتقدير مستوى 

فعالية اما [. 20وحسب الطريقة المحورة ] reagent Elman,sتم تقدير الكلوثاثيون في مصل الدم باستعمال كاشف المان  

 .[21اعتمادا على الطريقة اللونية إذ تعتمد شدة الامتصاصية على الكثافة اللونية للمعقد المتكون ]فقد قدرت  GPXانزيم 

 في مصل الدم    MDAدير مستوى تق

المحورة  - TBA Thiobarbituric acidفي مصل الدم باستعمال طريقة تفاعل حامض الثايوباربيتيورك  MDAتم تقدير 

 [.22المتبعة من قبل ]

 تقدير مستوى الفريتين في مصل الدم   

وهو من الاجهزه المتطورة والحديثة والتي تتميز بدقة النتائج وسرعة  الفريتين،لقياس تركيز  miniVIDASتم أستخدم جهاز 

 . Boditechالمصنعة ( وحسب الشركة Enzyme Linked Immunofluorcence ELFAويعمل ضمن تقنية ) الاداء،
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 تقدير مستوى الحديد في مصل الدم 

إلى الحديد الثنائي  Ferric ionsتم حساب تركيز الحديد باستخدام الطريقة اللونية التي تحول الحديد الثلاثي التكافؤ 

Ferrous ions  في وسط حامضي ضعيف، وتكوين معقد ملون لأيون الحديد الثنائي معFerrozine [24,23]. 

  Statistical التحليل الاحصائي  

باستعمال اختبار    Statistical Package for the Social Sciences - SPSSحصائي تم استعمال البرنامج الإ

البرنامج الاحصائي دنكن متعدد الحدود للمقارنة بين مجاميع المرضى ومجموعة من الاصحاء كمجموعة سيطرة، عند مستوى 

 correlation)كما وتم دراسة علاقات الارتباط وتقييم العلاقة عن طريق حساب قيمة معامل الارتباط  (،p  ≤0.05)الاحتمالية 

coefficient r)  .بين المعطيات قيد الدراسة 

 والمناقشة:النتائج 

د الحدي الفريتين،، MDAالانحراف المعياري لمستوى الكلوتاثيون والكلوتاثيون بيروكسديز، ± متوسط  1يظهر الجدول 

 الاصحاء.للمرضى المصابين بالسمنة والوزن الزائد مقارنة بالأشخاص 

 الانحراف المعياري في امصال دم العينات قيد الدراسة± يوضح متوسط  :1جدول 

 
Parameters 

Mean ±S.D 

Control 
C 

Overweight 
G1 

Obesity 

G2 
GSH (mol/L) 0.648±0.028a 0.641±0.028a 0.650±0.031a 

GPX (pg/ml) 0.613±0.200a 0.330±0.136b 0.141±0.064c 

MDA (ng/ml) 5.750±1.549b 8.347±2.416a 8.548±1.694a 
Ferritin (ng/dl) 32.480±5.061c 49.530±11.782b 58.857±8.145a 

Iron (U/L) 56.60±7.859c 90.17±20.254b 114.40±22.878a 
 

                                      تركيز الكلوتاثيون

لتر لدى المجموعة  / نانومول ( 0.028±0.641)الانحراف المعياري لمستوى الكلوتاثيون كان ± ان متوسط 1يظهر الجدول 

لتر لدى  / نانومول ( 0.028±0.648) ېمقارنة  2Gلتر لدى المجموعة الثانية  / نانومول ( 0.031±0.650و) 1Gالاولى 

الاصحاء. اظهرت النتائج وجود عدم وجود فروق معنوية في مستوى الكلوتاثيون في مصل دم جميع المجاميع وعند مستوى 

 . 1(، وكما في الشكل ≤0.05P)احتمالية 

 

 

 معدل مستوى الكلوتاثيون في امصال دم العينات قيد الدراسة :1الشكل 

في دراستهم الى عدم وجود فروقات معنوية في مستوى  اوالذي بينو، Alkinany [25 ]تتفق نتائج الدراسة الحالية مع نتائج 

 Sanchesالكلوتاثيون لدى الأشخاص المصابين بالبدانة مقارنة مع مجموعه السيطرة كما تتفق نتائج الدراسة الحالية مع نتائج 
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في حين إن التأثير يصبح  ون عند الأفراد في متوسط العمر،الذين أشاروا الى عدم وجود تأثير للبدانة على الكلوتاثي[ 26]وجماعته 

 . أكبر عند التقدم في العمر

[ 27الكلوتاثيون من العوامل المختزلة لاحتوائة على مجموعة الثايول، التي لها القدرة على وهب ذرة الهيدروجين ]يعد    

اذ ان تناول  [. 29]وكذلك يعد مضاداً للأكسدة، اذ يمنع ويؤخر تلف الخلايا، وإزالة السموم من المواد الكيميائية داخل الكبد  [.28]

الطعام المفرط مع كثافة الطاقة العالية، ونقص التمارين البدنية والاستعداد الوراثي للنظام الغذائي والتمارين البدنية هما أساس 

، أذ يمكن تحسين جودة الغذاء عن طريق التقليل من استهلاك الطاقة، والذي يتحقق من خلال تقليل استهلاك التعامل مع السمنة

الأطعمة عالية الطاقة، مثل تلك التي تحتوي على نسبة عالية من الدهون والسكر، وزيادة تناول الألياف وذلك لتفادى الاضرار 

  [. 31،30]الناتجة عن البدانة 

في عدم وجود فروق معنوية في مجموعة الوزن الزائد والبدانة الى طبيعة العينة التي تكون خالية من قد يعود السبب 

في المحافظة على مضادات  GSHأو قد يعود عدم تأثر نتائج الكلوتاثيون في مجموعة البدانة الى دور  الأمراض المرتبطة بالبدانة،

وجماعته  Brownكما وجد  [.32نشطا ] GSHجهاد التأكسدي وبالتالي بقاءالاكسدة بالإضافة الى دوره كمضاد للأكسدة ضد الإ

[ في دراسته الى عدم تأثير جنس العينة على مستوى الكلوتاثايون في امصال دم الذكور والاناث البدينين أو حتى ذوي الوزن 33]

 الزائد.

  فعالية انزيم كلوتاثيون بيروكسديز

لدى لتر  / وحدة دولية ( 0.136±0.330)كان  GPXالانحراف المعياري لفعالية انزيم ± ان متوسط 1يظهر الجدول 

 / وحدة دولية ( 0.200±0.613) ېمقارنة  2Gلتر لدى المجموعة الثانية / وحدة دولية( 0.064±0.141)و 1Gالمجموعة الاولى

 . لتر لدى الاصحاء

مقارنة بالاصحاء   وعند G1 ،2  Gفي مصل دم المجموعة  GPXاظهرت النتائج وجود انخفاض معنوي في فعالية انزيم 

 2، كما واظهرت النتائج  حصول انخفاض في مستوى كلوتاثيون بيروكسيديز في مصل دم المجموعة( P≤0.05)مستوى احتمالية 

G  1مقارنة بالمجموعةG 2وكما في الشكل. 

 

 بيروكسديز في امصال دم العينات قيد الدراسة مستوى الكلوتاثيونمعدل  :2الشكل 

بين في دراسته الى ارتفاع مستوى انزيم  ي، والذ[34( ]Waleed)لا تتفق نتائج الدراسة الحالية مع نتائج دراسة 

 . مع مجموعه السيطرة البدانة مقارنةالكلوتاثيون بيروكسديز في مجموعة مرضى 

ً في حماية الكائن الحي من ( GPX)يعد الكلوتاثيون بيروكسيديز  أحد إنزيمات مضادات الاكسدة والذي يلعب دوراً رئيسيا

الاستجابة الوقائية  GPxيمثل نشاط [. 35]الأضرار التأكسدية التي تسببها الجذور الحرة، مؤشرًا رئيسيًا على الإجهاد التأكسدي 

ان أحد الأسباب [. 36]ادية وكذلك بعد الإصابة بالأكسدة في ظل الظروف الفسيولوجية الع O2H2الأولية المطلوبة لضبط تركيز 

اذ يتورط الإجهاد التأكسدي في عدة أشكال من تلف [ 38،37]السريرية الرئيسية للسمنة هو زيادة الإجهاد التأكسدي الجهازي 

كمة إلى أن زيادة الإجهاد فضلاً عن ذلك تشير الأدلة المترا[. 40,39]السمنة المفرطة  مرضية منهاالأنسجة ويؤدي إلى حالات 
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التأكسدي يرتبط ارتباطًا وثيقًا بالاضطرابات الأيضية، بما في ذلك تصلب الشرايين، والتخثر، وتنكس الكبد، وداء السكري، والتي 

ر الحر تعمل كإشارات كيموحيوية في تحفيز العديد من الإنزيمات من خلال ارتباط الجذ [. 41]غالبًا ما تلُاحظ في السمنة المرضية 

مع الجزء البروتيني للإنزيم وبالتالي تحفيز آليات العمل لذلك الإنزيم وبما ان انزيم الكلوتاثايون بيروكسديز من مضادات الاكسدة 

أو أن التعب  الانزيم.الذي يؤدي الى انخفاض فعالية [ 42( ]GSSG)لذا سوف يعمل كواهب للإلكترون وبالتالي يختزل الى 

يؤدي الى زيادة في استهلاك الاوكسجين اللازم ( وخاصة الذين يعانون من البدانة المفرطة)والاجهاد عند الاشخاص البدينين 

زيادة تولد  لأجراء العمليات الايضية المختلفة وانتاج الطاقة، وبالتالي فان ارتفاع تركيز الاوكسجين في الانسجة ممكن ان يؤدي الى

 [.44،43الاكسدة ]الى اضطراب في الخط الدفاعي لمضادات  والتي تؤديلحرة الجذور ا

  MDAستوى م

لترلدى المجموعة  / مايكرومول ( 2.416±8.347)كان  MDAالانحراف المعياري لمستوى ± ان متوسط 1يظهر الجدول 

لتر لدى  / مايكرومول ( 1.549±5.750) ېمقارنة  2Gلتر لدى المجموعة الثانية  / مايكرومول ( 1.694±8.548)و 1Gالاولى 

مقارنة  G1، G2اظهرت النتائج وجود ارتفاع معنوي في مستوى المالون ثنائي الالديهايد في مصل دم المجموعة  الاصحاء،

 . 3وكما في الشكل  (،≤P 0.05)مستوى احتمالية  بالاصحاء وعند

 

 دم العينات قيد الدراسةمعدل مستوى المالون ثنائي الالديهايد في امصال  :3 الشكل

[، والذين 46وجماعته( ], Behayaa[ ونتائج )45وجماعته( ] Israaتتفق نتائج الدراسة الحالية مع نتائج دراسة كلاً من )

بينو في دراستهم الى ارتفاع مستوى المالون ثنائي الالديهايد لدى الأشخاص المصابين بالبدانة مقارنة مع مجموعه السيطرة. ويعود 

سبب ذلك الارتفاع نتيجة لعدم التوازن بين أنتاج وأزالة التفاعلات للجذور الحرة لذلك فأن أنتاج الجذور الحرة بكميات كبيرة والتي 

وايضا هناك العديد من العوامل تؤدي إلى حدوث الأجهاد  الخلايا،كون مسؤولة عن أحداث العديد من التغيرات البيوكيميائية داخل ت

 [ 48,47السموم والتمارين العنيفة ] الأيونية،الصدمات، الأشعاعات  المفرطة،السمنه  الحرارة،التأكسدي ومن أهمها 

جزيئة سامة يجب أن يؤخذ بنظر الاعتبار على انها ليست علامة على  الدهون ويعدكسدة الناتج الرئيسي لأ MDAيعد الـ    

فضلاً عن ذلك يعتبر   [.50,49التأكسدي ]والبروتينات مؤدية إلى الاجهاد  DNAبل يمكنها أن تتفاعل مع  فقط،بيروكسدة الدهن 

مؤشر جيدا لحدوث عملية بيروكسدة الدهن ودليلاً حيوياً لبعض الأمراض ومنها بعض الامراض المناعية كالسمنة  MDAتركيز 

 [.51وتصلب الشرايين ]

الدهن تعد علامة هامة للسمنة ويرجع  إن بيروكسدة والبدنيين،أظهرت دراسة اجريت للأطفال المراهقين ذوي الوزن الزائد 

وجماعته إن  Mates[. وتشير دراسة 52المفرطة ]وخاصة في الذكور ممن يعانون من السمنة  MDAذلك الى ارتفاع مستوى 

واقترح أيضا إن البدانة هي أحد  البدينين،تكون كعلامة على الأجهاد التأكسدي في الأشخاص  MDAالزيادة الكبيرة في مستويات 

النظام الغذائي الغني بالدهون والكاربوهيدرات ممكن إن  إن Hammaكما وجد  [،53عوامل الخطورة لتوليد بيروكسيد الدهن ]

 [. 54يؤدي الى تكوين الجذور الحرة ]

الى  MDAلدى العقائم الاناث من النوع الاول ويعود سبب ارتفاع  BMIيزداد معنويا بزيادة  MDAاذ وجدت ان مستوى  

اصة الانسجة الدهنية وحصول بيرو كسدة الدهون في وخ [55الاجهاد التأكسدي والذي يسبب ضرر في انسجة الجسم المختلفة ]
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الاشخاص البدينين بنسبة اكبر من الاشخاص ذوي الوزن الطبيعي نتيجة لامتلاكهم الكتلة الشحمية , المتسببة عن تفاعلات الجذور 

الحوامض الدهنية للأغشية [  .وتقوم ايضا بأكسدة الدهون في الاغشية الخلوية اذ تعد 56الحرة مع جزيئات المركبات الحيوية,  ]

من اكسدة هذه الحوامض الدهنية من خلال  MDA[وتنتج ال ,5758الخلوية الجزء الاكثر تعرضا لتفاعلات الجذور الحرة  ]

 .[59تفاعلات اصناف الاوكسجين الفعالة بعملية بيرو كسدة الدهن  ]

                                                                                            مستوى الفريتين 

مل لدى  / نانوغرام ( 11.782±49.530) كانالانحراف المعياري لمستوى الفريتين ± ان متوسط 1يظهر الجدول 

مل  / نانوغرام ( 5.061±32.480) ېمقارنة  G2مل لدى المجموعة الثانية  / نانوغرام ( 8.145±58.857المجموعة الاولى و

 .لدى الاصحاء

مقارنة بالأصحاء  وعند مستوى G1 ،2  Gظهرت النتائج وجود ارتفاع معنوي في مستوى الفريتين في مصل دم المجموعة 

 . 4وكما في الشكل ( ≤0.05P)احتمالية 

 

 في امصال دم العينات قيد الدراسة مستوى الفريتينمعدل  : 4الشكل 

( Emad Mahmoud)[ و 61( ]Zaizafoon[ و )60وجماعته( ] Akremالبحث الحالي مع نتائج كلاً من )تتفق نتائج 

 .[، والذي اشاروا في دراستهم الى حصول ارتفاع في مستوى الفريتين في مصل دم المصابين بالبدانة62]

قد يعزى سبب الارتفاع في مستوى الفريتين الى ارتباطه بمتلازمة فرط الحديد التي بدورها تؤدي الى خلل في التمثيل الغذائي 

[. اذ ان الفيريتين هو بروتين يحمل الحديد ويوجد داخل الخلية وخارجها ويوجد في كل مكان تقريبًا في 63بمكوناته المختلفة ]

ويمكنه تخزين وإطلاق الحديد ويعمل بمثابة حاجز ضد نقص الحديد وزيادة  عشر،والنخاع والاثني مثل الكبد والطحال  الجسم،

يرتبط مستوى الفرتين في الدم بشكل مباشر بكمية الحديد المخزنة في الجسم، وهو أمر مهم لإنتاج كريات الدم [. اذ 64الحديد ]

شر محدد للحمل الزائد للحديد، ويتراوح المستوى الطبيعي للفرتين بين [. وكذلك تسُتخدم مستويات الفيريتين أيضًا كمؤ65الحمر ]

ارتفاع تركيزات الفيريتين في الدم وزيادة انتشار المخاطر  ان [.66نانوغرام / مل للذكور والإناث ] 150 - 12و 300 – 12

أذ تلعب الاختلافات  الذكور،الإناث عن ترتبط مع انتشارها بشكل ملحوظ في  الدم،الشديدة للحمل الزائد للحديد وفرط فيريتين 

 [.67الفسيولوجية دورًا في الاختلافات في حالة الحديد بين الجنسين ]

يعتبر الفيريتين علامة على وجود التهاب وليس حالة الحديد لدى الأفراد الذين يعانون من زيادة الوزن والسمنة. كونه متفاعلًا 

الفيريتين الثانوي للالتهاب تحت الإكلينيكي لدى الأشخاص الذين يعانون من زيادة الوزن فإن ارتفاع مستوى  الحادة،في المرحلة 

 [.68والسمنة قد يخفي نقص الحديد الأساسي ]

 الحديد مستوى 

( مايكروغرام / ديسلتر لدى 20.25±90.17الانحراف المعياري لمستوى الحديد كان )± ان متوسط 1يظهر الجدول 

( 7.859±56.60ې )مقارنة  2G( مايكروغرام / ديسلتر لدى المجموعة الثانية 22.878±114.40و ) G 1المجموعة الاولى

 .مايكروغرام / ديسلتر لدى الاصحاء
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مقارنة بالأصحاء  وعند مستوى  G1  ، G2اظهرت النتائج وجود ارتفاع معنوي في مستوى الحديد في مصل دم المجموعة  

 .5( وكما في الشكل ≤0.05Pاحتمالية )

 

 امصال دم العينات قيد الدراسة الحديد فيمعدل مستوى  : 5الشكل 

[ والذين بينو في دراستهم الى ارتفاع مستوى الحديد لدى 69وجماعته( ] Ertansal)تتفق نتائج البحث الحالي مع نتائج 

[ ، أذ يعود سبب هذا 70وجماعتة(]Naseem)ولكنها لم تتفق مع نتائج  السيطرة،المرضى المصابين بالبدانة مقارنته مع مجموعه 

الاختلاف بين السمنة ونقص الحديد الى زيادة مستويات الهيبسيدين بوساطة الالتهاب المزمن واللذان يلعبان دورًا رئيسيًا في العلاقة 

 6ي ذلك إنترلوكين [. اذ تفرز الأنسجة الدهنية العديد من السيتوكينات المؤيدة للالتهابات بما ف71بين السمنة ونقص فرط الدم ]

[. اذ ان الآلية 72في الدورة الدموية من الأنسجة الدهنية ] 6-وعامل نخر الورم ألفا، أذ يتم إطلاق حوالي ثلث الإنترلوكين 

والذي لوحظ في الأشخاص المصابين  الدرجة،الرئيسية التي تربط بين السمنة ونقص الحديد هي الالتهاب الجهازي منخفض 

 6يكون مستوى هيبسيدين المصل والإنترلوكين  والسمنة،وجد ان الأشخاص الذين يعانون من زيادة الوزن  ذلك[. ل73بالسمنة ]

 [.74لديهم أعلى بكثير من أولئك ذوي الوزن الطبيعي ]

  :الاستنتاجات

 -يلي: يستنتج من نتائج البحث ما 

عدم وجود  والحديد معوالفريتين الالديهايد، حصول انخفاض في مستوى كلوتاثيون بيروكسيديز وارتفاع في مستوى المالون ثنائي 

  بالأصحاء.فروقات معنوية في مستوى الكلوتاثيون في مصل دم طلاب ذوي الوزن الزائد والسمنة مقارنة 

 شكر وتقدير

قسم الكيمياء والى ادارة مدارس سامراء لتسهيلهم الامر في سحب العينات من نتقدم بخالص شكري وامتناننا الى رئاسة 

 الطلبة.
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The current study was conducted on (90) blood samples, which were 
divided into three groups: G1, the group of overweight patients, whose 
number was (30) blood samples, and G2, the group of obese patients, 
whose number was (30) blood samples. And the control group (the 
healthy ones) had (30) blood samples. The ages of the groups ranged 
between (12-18) years, as the samples were collected from school 
students in the city of Samarra, for the period between 11/12/2022 to 
12/20/2022.                            
Where he collected about 5 cm3 of blood from patients and healthy 
people, and the samples were divided according to the type of test, The 
results of the current research showed a decrease in the level of 
glutathione peroxidase in the blood serum of groups G1 and G2 
compared with healthy subjects, with no significant difference in the 
level of glutathione in the serum of all groups. While the level of 
Malondialdehyde increased significantly (P≤0.05) in the blood serum of 
group G1, G2 compared with healthy subjects, it also showed a significant 
increase in the levels of ferritin and iron in the serum of group G1, G2 
compared with healthy group. 
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Acrylamide (AAM) and 4-hydroxybuteylacrylate (4HBA) monomers 
were used in the synthesis of low conversion copolymers with different 
compositions by free radical polymerization using potassium persulfate 
(PPS) as initiator. By employing Fourier Transform Infrared (FT-IR) and 
elemental analysis technique, the structure and the composition of 
prepared copolymers were confirmed. By applying Fineman-Ross 
method, the monomer reactivity ratios were determined to be: (0.065 
0.316). A series of high conversion poly 4-hydroxybuteylacrylate 
(4HBA)-co-Acrylamide (4HBA-co- AAM) xerogels, covering a wide range 
of composition (30-90% AAM) containing different concentrations (0-
5%) of the crosslinking agent, N,N'-methylenebisarrcrylamide (MBA), 
were synthesized by free radical polymerization using potassium 
persulfate (PPS) as initiator. The prepared copolymeric hydrogels were 
then examined to investigate their performance for adsorption and 
removing some heavy metals ions such as Pb+2 and As+2 from industrial 
wastewater collected from battery factory. Generally, hydrogels with 
high 4HBA content show good performance for removing most of heavy 
metals. In addition, the presence of crosslinking agent (MBA) decreases 
the capability of hydrogels to adsorb heavy metals. 
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Introduction:  
Due to the fact that heavy metals are not degraded by natural processes but rather 

bioaccumulate and have a hazardous effect on living creatures, these metals contamination in 

water, such as that caused by (Cu+2, Cd+2  and Pb+2) is a significant environmental issue today 

[1,2]. Due to chemical industry activities (including iron and steel works, thermal power 

plants, and non-ferrous metal smelters) as well as home effluent discharge heavy metals are 

present in wastewaters [3,4].  

Ion exchange, reverse osmosis, electrolysis, solvent extraction, oxidation, ultrafiltration, 

filtration and chemical precipitation are only a few of the traditional methods used to remove 

heavy metals from water [5,6,7]. All these techniques are characterized by high energy 

consumption, longer duration of the process and low efficiency. The use of hydrogels as 

adsorbents for the removal of heavy-metal pollutants from wastewater has lately proven 

http://creativecommons.org/licenses/by/4.0/
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significant potential because the majority of these pollutants (i.e., Ni+2, Cu+2 and Cd+2 ions) are 

thought to be a risk to human health and the environment [8,9]. Three-dimensional polymer 

networks called hydrogels may absorb large amounts of liquid while maintaining their 

structural stability [10,11].  

Hydrogels prepared from polymers work well as adsorbents to remove heavy metals 

from water due to easy use and reuse, a high capacity of water absorption, and cost 

effectiveness [12, 13,14]. Many researches have been achieved in this field [15]. A new 

magnetic hydroxamic acid modified polyacrylamide/Fe3O4 adsorbent using acrylamide has 

been synthesized by Feiping and his coworkers through microemulsion polymerization and 

subsequent nucleophilic substitution of hydroxamic acid. The prepared polymer was then 

utilized for removing Cd(II), Pb(II), Co(II) and Ni(II) from their solutions[16]. In another study 

achieved by Md Najmu kabir and his group various polysaccharides grafted with polyvinyl 

alcohol materials hydrogels have been developed for the removal of (Mn+2, Cr+2, Fe+2, Ni+2, 

Cu+2 and Pb+2)[17]. The ability of removing some other heavy metals such as toxic and 

carcinogenic arsenic As(II) species from contaminated water was also investigated [18]. Poly 

(2,2,3, 3-tetracyanocyclopropyl) phenylacrylate was also prepared as active polymeric 

hydrogel to adsorb Zn(II), Cr(III), Cu(II), and Ni (II).  

The experiments have been done using different pH values [19]. Natural polymers have 

also used for this purpose. For example, lactose xanthates (LX1 and LX2) have been 

synthesized and utilized to remove Cu(II) and Ni(II) ions from their solutions [20]. The main 

objectives of this research are to prepare effective and superabsorbent copolymers to study 

the reactivity ratios of prepared copolymer and to examine the efficiency of this copolymer as 

heavy metal adsorbents. 

Materials and Methods 

Materials 

Both monomers and initiator were filtered and refrigerated prior to use to prevent 

degradation or polymerization of the monomers. The filtered monomers must be kept in a 

dark, tight as well closed container. Commercial 4-hydroxy butyl acrylate monomer was 

purified by passing through a 2.5x15 cm aluminum oxide (Al2O3) column until colorless 

products were obtained. Acrylamide was purified by recrystallization using methanol. 

Potassium persulfate, dichlorodimethylsilane and all the solvents were used as received. 

Low and high conversion copolymerization 

4HBA/AAM copolymers were synthesized by following the procedure mentioned in. 

Different mole fractions of 4HBA and AAM ranging from 0.1-0.9 were first dissolved in 

dimethyl sulfoxide (DMSO) with 0.001 gm of potassium persulfate as initiator. The mixture 

was then stirred for about 10 min and transferred to quick fit test tubes. In case of high 

conversion polymerization different amounts of N,N'-methylenebisarrcrylamide (0-5%) were 

added. In order to remove Oxygen which may inhibit the polymerization process, for 15 min. 

Nitrogen gas was bubbled through the solution. The test tubes were put in precision water 

bath at 70 Co for different periods times 10-20 min for low conversion polymerization and 2-4 

hr for high conversion polymerization. The polymerization was stopped by precipitation the 

produced polymers in ethanol. The purification of the prepared copolymers was 
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accomplished by washing many times with ethanol. The obtained polymers were then 

weighted for conversion calculations. The polymerization reactions are shown in Scheme 1. 

 
Scheme 1: Preparation reaction of (PAAM-Co-4HBA) with crosslinking agent. 

  

Characterization  

By Using a KBr disk technique, a Perken Elmer-1650 spectrophotometer was employed to 

characterize the functional groups in the prepared copolymers at wavenumbers between 400 

and 4000 cm-1. The percentage of Nitrogen in the copolymers was determined with the help 

of Elemental Analyzer CHNS-932. The concentration of heavy metal ions before and after 

adsorbing by hydrogels was estimated by using Flame Atomic Absorption Spectrophotometer 

(Shimadzu, AA-7000). 

Heavy metals removal adsorption procedure 

250 ml of water was collected from battery factory and put in bottle, filtered through a 

syringe equipped with a 0.45 µm filter and contributed into ten bottles, 25 ml in each bottle. 

50 mg of prepared hydrogels were put in the waste water solutions. The optimum conditions 

for the adsorption were adjusted as pH 5 at 30 Co for 12 hr. To estimate the amounts of the 

residual metal ions, a sample (10 ml) of each mixture was taken, filtered through a 0.45 m 

syringe filter, and then subjected to analysis by (AAS). The equation below was used to 

compute adsorption capacity: 

𝐴𝑑𝑠𝑜𝑟𝑝𝑡𝑖𝑜𝑛 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦

=
(𝐶𝑜𝑛𝑐. 𝑜𝑓 𝑖𝑜𝑛𝑠 𝑏𝑒𝑓𝑜𝑟 𝑎𝑑𝑠𝑜𝑟𝑏𝑡𝑖𝑜𝑛 − 𝐶𝑜𝑛𝑐. 𝑜𝑓 𝑖𝑜𝑛𝑠 𝑎𝑓𝑡𝑒𝑟 𝑎𝑑𝑠𝑜𝑟𝑏𝑡𝑖𝑜𝑛)𝑣𝑜𝑙𝑢𝑚𝑒𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑑𝑟𝑦 ℎ𝑦𝑑𝑟𝑜𝑔𝑒𝑙 
 

Results and discussion 

The FTIR of 4HBA/AAM copolymer is shown in Figure 1. The absorption bands that are 

observed in the copolymer's FTIR spectra are caused by stretching vibrations in the functional 

groups of the corresponding monomers, and as follow: a band at 1728 cm-1 corresponding to 

(ester C=O), 3192 cm-1 (amide N-H), 3329 cm-1 (OH), 2962 cm-1 (alkane C-H), 1681 cm-1 

(amide C=O), 1145 cm-1 (amide C-N) and 992 cm-1 (ester C-O-C).   
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Fig. 1: FT-IR of 4HBA/AAM copolymer 

Copolymer composition 

Depending on the results of N% obtained by elemental analysis, the composition of the 

copolymer was determined. The mole fraction of AAM in the copolymer was plotted against 

its mole fraction in the feed as shown in Figure 2. Reactivity ratios values were then estimated 

by using Fineman-Ross method to be rAAM= 0.061 and r4HBA= 0.308 as shown in Figure 3. 

All the parameters are listed in Table 1. 

 
Fig. 2: Copolymer composition of AAM-Co-4HBA 

 

Table 1: Feed and copolymer compositions, conversion, nitrogen analysis and Fineman-Ross 

parameters of AAM/4HBA copolymers 

Sample Code f1 

(feed) 

Conversion 

% 

N            

% 

F1 

(copolymer)  

G 

𝑓(𝐹− 1)/𝐹 

X 

𝑓2/𝐹 

 

AAM/4HBA-1 

AAM/4HBA-2 

AAM/4HBA-3 

 

0.10 

0.30 

0.50 

 

13.8 

13.9 

15.0 

 

1.01 

3.11 

4.21 

 

0.2484 

0.4002 

0.4332 

 

-0.2249 

-0.2135 

-0.3081 

 

0.0844 

0.3222 

1.1160 
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AAM/4HBA-4 

AAM/4HBA-5 

 

0.70 

0.90 

13.6 

15.2 

5.32 

7.31 
 

0.4938 

0.6001 
 

-0.0579 

3.00429 
 

4.0251 

28.375 
 

 

 
Fig. 3: Fineman-Ross plot of AAM/4HBA copolymer 

 

Removing of Pb+2 and As+2 from industrial wastewater 

The prepared hydrogels were also examined for adsorbing Pb+2 and As+2 from 

wastewater collected from battery factory in Baghdad. Samples of industrial wastewater were 

collected from battery factory and then analyzed to determine types and quantities of heavy 

metals found in this water by using atomic adsorption technique. The results revealed that the 

water contains about 5.1 mg/l of Pb+2 1 mg/l of As+2, as shown in Figure 4. 

Different compositions of prepared polymers, without and with different amount of 

crosslinking, were used to study their performance and capability for adsorption and 

removing Pb+2 and As+2 from the industrial wastewater collected from battery factory. The 

results of removal Pb+2 and As+2 are shown in Figures 5 (a, b, c) and 6 (a, b, c), respectively. 

The amount of adsorbed Pb+2 and As+2 increased as the concentration of 4HBA increased in 

the feed. These results could be explained in term of metals ions prefer to coordinate with 

Oxygen atom of hydroxyl group in 4HBA more than Nitrogen atom of amine group in AAM 

because Oxygen atom is more electron density than Nitrogen atom. Scheme 2. Shows the 

mechanism of removing Pb+2 and As+2 from industrial wastewater. 
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Fig. 4: Photograph of left to right 4HBA/AAM, industrial wastewater, polymer adsorbs heavy 

metals and purified wastewater 

 

In addition, the amount of crosslinking has also role in the performance of prepared hydrogels 

for removing Pb+2 and As+2. As the crosslinking (MBA) increases in the polymerization 

mixture, the amount of adsorbed heavy metals decreases. These results could be attributed to 

the decrease in the swollen water of hydrogels as the amount of crosslinking (MBA) increases.  

 
Scheme 2: The proposed mechanism of removing Pb+2 and As+2 by 4HBA/AAM copolymer 
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Fig. 5: Effect of MBA amount and polymer composition on adsorption Q(mg/g) for Pb+2 in 
different time: a- 10% 4HBA, b- 50% 4HBA, c- 90% 4HBA
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Fig. 6: Effect of MBA amount and polymer composition on adsorption Q(mg/g) for As+2 in 

different time: a- 10% 4HBA, b- 50% 4HBA, c- 90% 4HBA 

 

Conclusion  

The effective and superabsorbent copolymers composed of acrylamide and 4-hydroxy 

butyl acrylate, have been successfully synthesized and characterized. Results of reactivity 

ratios (0.065 0.316) obtained by Finman-Ross method show the tendency of AAM to form 

alternative copolymer with 4HBA. High conversion copolymers were also synthesized using 

the same monomers, with and without crosslinking, The prepared copolymers show good 

performance for removing Pb+2 and As+2 from industrial wastewater collected from battery 

factory. Copolymers with high content of 4HBA show better performance than those 

copolymers with high content of AAM. In addition, copolymers without crosslinking adsorbed 

more heavy metals than copolymers that contain crosslinking. 
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-مشترك-اكريلاتتحضير ودراسة حركية البوليمر الفائق الامتصاص للماء )هيدروكسي بيوتيل 

  اكريل امايد( لأستخدامه في ازالة ايونات الرصاص والزرنيخ من مياه المخلفات الصناعية
 

 *مين هادي محمدأ عبد الله،زهراء سعدي 
 العراق بغداد،، جامعة للبناتكلية العلوم  الكيمياء،قسم  -1

         البحث مستل من رسالة ماجستير الباحث الاول                                                                  

 معلومات البحث:  الخلاصة:
يتضمن البحث استخدام تقنية بلمرة المحاليل لتحضير بوليمرات مشتركة خطية بنسب 

اكريلات يوتيل هيدروكسي ب-4تحويل واطئة وذلك لحساب نسب الفعالية لكل من 

(4HBA )والاكريلامايد ((AAm حيث استخدمت هذه المونومرات لتحضير

بنسب مختلفة باستخدام  اكريلامايد -مشترك–اكريلاتيوتيل هيدروكسي ب-4بوليمرات 

كبادئ. تم تشخيص البوليمرات المحضرة بواسطة طيف الاشعة  بيرسلفات البوتاسيوم

تحت الحمراء. تم حساب نسب الفعالية بالاعتماد على نسبة النيتروجين المحددة 

روس لحساب نسب الفعالية -بواسطة تحليل العناصر حيث استخدمت طريقة فايمان

 يوتيلهيدروكسي ب-4(. استنادا لهذه النتائج فان 0,065و 0,316النتائج ) وكانت

متناوب مع الاكريلامايد. كما -بوليمر مشترك من النوع متكتل كونميثاكريلات 

تضمن البحث تحضير سلسلة من بوليمرات مشتركة ومتجانسة بنسب تحويل عالية 

استخدام حيث تمت البلمرة ب الاكريلامايدواكريلات هيدروكسي بيوتيل -4لكل من 

كبادئ. تمت عملية التحضير بدون استخدام عامل مشابك مرة  بيرسلفات البوتاسيوم

وباستخدام نسب مختلفة من العامل المشابك مثيلين بس اكريل امايد مرة اخرى. تم 

اختبار البوليمرات المحضرة وتقييم ادائها في عملية ازالة بعض العناصر الثقيلة مثل 

ه المخلفات الصناعية في معمل البطاريات. بصورة عامة الرصاص والزرنيخ من ميا

اكريلات  يوتيلهيدروكسي ب-4فان البوليمرات التي تحتوي على نسب عالية من 

اظهرت كفاءة اعلى في ازالة العناصر الثقيلة اما عند زيادة نسبة العامل المشابك 

في ازالة العناصر  فان ذلك يؤدي الى تقليل كفاءة البوليمرات مثيلين بس اكريل امايد

 .المياهالثقيلة من 
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طريقة الآزوتة و الآقتران ب الصيدلانية اتهالتقدير الطيفي لهيدروكلوريد الفينيلفرين في مستحضر

كاشف السلفاميثاكسوزول باستخدام   

  2عماد طارق حنون*، 1 كريم عباسأحمد 
 (ahmedkareemabbas1976@gmail.com)سامراء ، جامعة التربيةكلية  الكيمياء،قسم  -1

 سامراء، جامعة التربيةكلية  -2

 اطروحة دكتوراه الباحث الاولالبحث مستل من 

 This work is licensed under a Creative Commons Attribution 4.0 International License 

 معلومات البحث:  :الخلاصة
حساسية عالية. تتضمن الطريقة اقتران هيدروكلورايد  وذات، سريعة بأنها بسيطةتمتاز الطريقة 

فرين مع كاشف السلفاميثاكسوزول المؤزوت لتكوين صبغة آزوية ملونة ذائبة في الماء ينيليالف

جيدة  استقراريهنانوميتر وتم الحصول على  402وتعطي أعلى امتصاص عند الطول الموجي 

الطريقة . كانت خطية م°25عند درجة حرارة  تبلغ ساعة واحدة بعد التخفيف إلى الحجم النهائي

 - 96.7مل. وتراوحت استرجاعية الطريقة ما بين ) 10مايكروغرام/ 150-10بين  ما

( % وكانت قيمة الامتصاصية المولارية  1.82 -0.46(% والتوافقية ما بين) 103.1

وتم تطبيق الطريقة في  2مايكروغرام/سم 0.01058ودلالة ساندل  1-سم .1-لتر.مول 19246.8

 فرين في قطرات وحقن هيدروكلورايد الفينيلفرين.يتقدير هيدروكلورايد الفينيل

 2023/03/20 تأريخ الاستلام:

 2023/04/27تأريخ القبـــول: 
 الكلمات المفتاحية:

 هيدروكلوريدالفينيلفرين,-1
 سلفاميثاكسوزول-2 
 واقتران تفاعل ازوتة -3

 

 المقدمة:

 1-(3-Hydroxyphenyl)-2-(methylamino) ethanol-(1R) الاسم العلمي لعقار هيدروكلوريد الفينيليفرين:

hydrochloride ،هي: الصيغة الجزيئية  وانHCl,2NO13H9C هي :]1[التركيبية  والصيغة 

 
 الفينيلفرين هيدروكلورايد التركيب الكيميائي لعقار: 1الشكل 

 %،96والايثانول يذوب في الماء  مول، \غم  203.7وزنه الجزيئي هو  الشكل،يكون بشكل مسحوق أبيض اللون بلوري 

علاج فشل الأوعية الدموية في حالة  الدموية،م.   يستخدم لعلاج انخفاض ضغط الدم في الأوعية º (176 – 171درجة انصهاره )

 الزاوية،موسع للحدقة في العمليات الجراحية للعين وعلاج الزرق واسع  الأوعية،التسكين الموضعي باعتباره مضيق  الصدمة،

   .[2] العينتخفيف احمرار  المخاطي،اعراض احتقان الأنف والبلعوم 

 [3] التحليلية للأغراضتعد تفاعلات الازوتة والازدواج من التفاعلات المهمة والبسيطة والسريعة والمستخدمة بشكل واسع 

عملية تحويل الامين الاولي الى مركب دايزونيوم بالتفاعل مع حامض النتروز الناتج  بأنها diazotizationعملية الازوتة  وتعرف

 المعادلةي كحامض الهيدروكلوريك او الكبريتيك وباستخدام التبريد وكما يتوضح من نمن تفاعل نتريت الصوديوم مع حامض معد

 ادناه:   [4]

 

الالكترونات )الكتروفيلية( ولهذا السبب فأنها قادرة على مهاجمة ان الايونات الموجبة للدايازونيوم هي مركبات باحثه عن 

 azo compound( بمركبات الازو -N= N-تدعى النواة الحاوية على مجموعة آزو ) فقط،النواة الاروماتية العالية الفعالية 

Ar NH2 + 2H + NO2 Ar N N 2H2O+
0-5C

o

http://creativecommons.org/licenses/by/4.0/
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تم تقدير  .[5]بسبب ازدواج حلقتين اروماتية او ربطهما عن طريق مجموعة الازو azo couplingوتدعى العملية بأزدواج الازو  

-24] كهربائيةطرق  ،[16-21] طرق طيفية ،[6-15]العقار قيد الدراسة بعدة طرق منها كروماتوغرافيا السائل ذات الاداء العالي 

21]. 

 المستخدمة:الاجهزة 

 المنشأ النوع اسم الجهاز

UV-VIS spectrophotometer  ياباني 

 سويسري Precisa XB220A ميزان الكتروني حساس

pH meter STARTER 2000 امريكي 

 

 ق العمل:ائالمواد وطر

 1900iموديل  UV-VIS spectrophotometerالمستعملة فهي  ةاما الأجهز .عاليةنقاوة وبالمواد الكيمياوية المستعملة استعملت 

 STARTER موديل pH meter، سويسري، Precisa XB220Aموديل  ميزان الكتروني حساس، ياباني ،shimadzu نوع

 المنشأ. امريكي ،2000

 تحضير المحاليل

 .(100µg/ml) فينيلفرين هيدروكلوريد محلول -1

مل من الماء المقطر حتى الإذابة وأكمل الحجم  10غم من فينيلفرين هيدروكلوريد في  0.01حضر هذا المحلول بإذابة 

 مل في قنينة حجمية بالماء المقطر.  100إلى 

 .(1M)محلول هيدروكسيد الصوديوم  -2

مل في قنينة حجمية  100مل من الماء المقطر حتى الإذابة وأكمل الحجم إلى  50غم في  4حضر هذا المحلول بإذابة 

 المقطر.بالماء 

 .(0.05M)محلول كاشف السلفاميثاكسوزول المؤزوت   -3

مل من  5مل من الماء المقطر ثم يضاف له  60غم من السلفاميثاكسوزول في  1.2663حضر هذا المحلول بإذابة 

غم من نتريت  0.3448حامض الهيدروكلوريك المركز بعد ذلك يبرد المحلول إلى درجة الصفر المئوي ثم يضاف له 

يحفظ المحلول . ويرج جيدا  م °( 5-0مل في قنينة حجمية بالماء المقطر البارد ) 100الصوديوم بعد ذلك يكمل الحجم إلى 

 ويكون هذا المحلول مستقر لمدة يوم واحد فقط.معتمة في قنينة 

 محاليل المستحضرات الدوائية -4

 العراق( – Pioneer)انتاج شركة  (100µg/ml)قطرات نافوزين   -أ

مل من القطرة  4ملغم من فينيلفرين هيدروكلوريد, يحضر المحلول بأخذ  2.5على  يحتويالقطرة من مل  1كل 

 مل في قنينة حجمية بالماء المقطر. 100مل من الماء المقطر مع التحريك , يكمل الحجم إلى  50ويذاب في 

 (.هندال – united Biotech)انتاج شركة  (µg/ml 100)حقنة    -ب

 5في  الحقنة ويذابمل من  1يحضر المحلول بأخذ  هيدروكلوريد،ملغم من فينيلفرين  1مل من الحقنة يحتوي على  1كل 

 مل في قنينة حجمية بالماء المقطر. 10مل من الماء المقطر مع التحريك، يكمل الحجم إلى 

 النتائج والمناقشة:

 مل للتجارب اللاحقة. 100مل من الفينيلفرين هيدروكلوريد في حجم نهائي  \مايكروغرام  100تم استخدام 

 مبدأ الطريقة:                             

تتضمن الطريقة اقتران الفينيلفرين هيدروكلوريد مع العامل المؤزوت السلفاميثاكسوزول في وسط قاعدي ليعطي صبغة 

 آزوية صفراء.

  المثلى:دراسة ظروف التفاعل 

تمت دراسة تأثير مختلف الظروف في الصفات الضوئية للناتج المتكون من الفينيلفرين هيدروكلوريد مع العامل المؤزوت 

 واختيرت الظروف المثلى وكما يأتي: (0.05M) السلفاميثاكسوزول
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 :تأثير حجم الحامض

على شدة الامتصاص والتباين اللوني والنتائج  الهيدروكلوريك المركزتم دراسة تأثير استخدام حجوم مختلفة من حامض 

 .1موضحة في الجدول 

 . تأثير حجم الحامض على الامتصاصية1جدول 

Max(nm)λ (الحامض)ملحجم  الامتصاصية 

370 0.457 1 

380 0.478 2.5 

385 0.501 5 

378 0.314 7.5 

مل من محلول  100عطائه أعلى امتصاص اللازم لتحضير مل لا5 بحجم( تم اختيار حجم الحامض 1من النتائج في الجدول )

 (.M 0.05)كاشف السلفاميثاكسوزول المؤزوت 

 تأثير حجم الكاشف:

 .2تم دراسة تأثير استخدام حجوم مختلفة من الكاشف على شدة الامتصاص والنتائج موضحة في الجدول 

 . تأثير حجم الكاشف على الامتصاص 2الجدول 

Absorbance/Concentration of 

phenylephrine HCl 

Ml of 

diazotised 

sulphameth

axazol 

reagent 

solution 

(0.05M) 

10µg/ml 5µg/ml 2.5µg/ml 

0.255 0.189 0.080 0.5 

0.424 0.268 0.141 1 

0.473 0.307 0.269 1.25 

0.582 0.499 0.275 1.5 

0.145 0.139 0.103 2 

 عطائه أعلى امتصاص. لامل 1.5 بحجم( تم اختيار الكاشف 2من النتائج في الجدول ) 

 المستخدمة:تأثير نوع القاعدة 

على شدة الامتصاص والنتائج موضحة في 1M بتركيز تم دراسة تأثير استخدام أنواع مختلفة من القواعد )القوية والضعيفة(

 .3الجدول 
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 تأثير استخدام أنواع مختلفة من القواعد .3جدول 

S-λBλ=λΔ٭ Maxλ Absorbance Base 

99 402 0.582 NaOH 

147 450 0.219 KOH 

211 514 0.429 3CO2Na** 

*Δ λ = λmaxS - λmaxB              when S = the dye             B = blank 

λmaxB = 303 + 0.5                ** give unstable azo dye 

للتجارب اللاحقة لإعطائها صبغة مستقرة مقارنة مع القواعد الضعيفة التي تعطي  1Mالصوديوم وتم اختيار هيدروكسيد 

 (.4مل في التجارب اللاحقة لإعطائه أعلى قيمة للامتصاصية كما في الجدول ) 1.5الحجم  واختيرصبغة غير مستقرة 

 . تأثير كمية القواعد المستخدمة على الامتصاص والتباين اللوني4الجدول 

 Absorbance  Base (ml) 

20µg/ml 10µg/ml 2.5µg/ml 

0.081 0.041 0.011 0.5 

0.879 0.588 0.015 1 

1.135 0.953 0.216 1.5 

0.831 0.659 0.129 2 

 تأثير تسلسل الإضافة للكواشف  

 .5إن لتسلسل إضافة المحاليل المستعملة تأثيراً على صفات الصبغة الناتجة كما موضح في الجدول 

 . تأثير تسلسل إضافة الكواشف5الجدول 

Δ λ, nm A Order 

99 0.953 S+R+B 

94 0.408 B+S+R 

51 0.052 R+B+S 

هو المفضل حيث أعطى أعلى قيمة للامتصاصية مع قيمة كبيرة  (S+R+B)من النتائج في الجدول أعلاه نلاحظ أن التسلسل 

 من التباين اللوني لذلك استخدم في التجارب اللاحقة.

 تأثير الوقت على الامتصاص

 .6تم تتبع استقراريه التفاعل من خلال قياس امتصاص المحلول الملون الناتج بعد فترات زمنية مختلفة موضحة في الجدول 

 

 الوقت على الامتصاص تأثير .6الجدول 

بداية  10 20 30 40 50 60

 التفاعل

 الزمن)دقيقة(

 الامتصاصية 0.960 0.957 0.955 0.952 0.951 0.941 0.938

 ومن النتائج في الجدول أعلاه يتبين أن التفاعل مستقر لمدة ساعة. 
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               النهائي:طيف الامتصاص 

ثم إضافة محلول  الفينيلفرين ومنعند إضافة كاشف السلفاميثاكسوزول المؤزوت إلى المحلول الحاوي على هيدروكلورايد 

(1M)  من هيدروكسيد الصوديوم تحت الظروف المثلى تجريبياً، تتكون صبغة آزوية ملونة ذات لون أصفر وتعطي أعلى

 محلول الصوري الذي لا يعطي امتصاص عند الطول الموجي أعلاه.نانوميتر مقارنة بال 402امتصاص عند الطول الموجي 

( يبين طيف الامتصاص للصبغة الناتجة مقابل المحلول الصوري وطيف الامتصاص للمحلول الصوري مقابل الماء 1الشكل )و

 نانوميتر تم استخدامه في التجارب اللاحقة. 402المقطر، والطول الموجي لأعلى امتصاص 

 

 

مل( من هيدروكلورايد الفينيلفرين )الصبغة الناتجة( مقاساً مقابل  10مايكروغرام/ 100طيف الامتصاص لـ ) (A): 1الشكل 

 المحلول الصوري مقابل الماء المقطر. (B)المحلول الصوري، 

 طريقة العمل المعتمدة والمنحني القياسي:  

مايكروغرام/ مل هيدروكلورايد الفينيلفرين إلى سلسلة من القناني  100مل من محلول  (0.1-2.0تم اضافة الحجوم ) 

مل من  1.5ثم أضيف  (0.05M)مل من محلول الكاشف السلفاميثاكسوزول المؤزوت  1.5مل بعدها أضيف  10الحجمية سعة 

ذلك قيس الامتصاص عند الطول الموجي هيدروكسيد الصوديوم وأكمل الحجم إلى حد العلامة بالماء المقطر بعد  (1M)محلول 

 1-15مل والذي يعني  10مايكروغرام/ 10-150نانوميتر ضد المحلول الصوري وكانت حدود قانون بير في مدى التركيز  402

 مل حجم نهائي، وجد أن معامل الامتصاص 10مايكروغرام /  150جزء/مليون، وإن هنالك انحرافاً سلبياً عند التراكيز الأعلى من 

( يبين العلاقة 2. والشكل )2مايكروغرام/سم 0.01058ودلالة ساندل  1-.سم1-لتر.مول 19246.8المولاري للصبغة الناتجة يساوي

 الخطية بين تركيز هيدروكلورايد الفينيلفرين وامتصاصية المحلول.
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السلفاميثاكسوزول المؤزوت : المنحني القياسي لتقدير هيدروكلورايد الفينيلفرين باستخدام الكاشف2الشكل   

 دقة وتوافقية الطريقة: 

أمكن معرفة دقة طريقة تقدير هيدروكلورايد الفينيلفرين بتطبيق طريقة العمل المعتمدة في إيجاد المنحني القياسي لنفس 

 .7مكررات( وكما هو موضح في الجدول  سبعالتراكيز من هيدروكلورايد الفينيلفرين )لكل منها 

 الدقة والتوافقية للطريقة. 7الجدول 

Relative standard 

deviation, %* 

Relative error,%* 

 

 

Rec% 

Amount of 

phenylephrine HCl 

taken, µg 

1.82475 -3.3 96.71958 1 

1.43399 +3.1 103.1534 5 

0. 84322 -3.6 96.42328 7.5 

0. 84333 +1.1 101.1005 10 

0. 64337 +1.19 101.1979 12.5 

0. 46572 -0.8 99.28748 15 

 قياسات سبع* معدل 

 ومن النتائج في الجدول أعلاه يتبين أن الطريقة ذات دقة وتوافقية جيدتين.

       المتكونة:طبيعة الصبغة 

( لمعرفة نسبة تفاعل هيدروكلورايد الفينيلفرين مع الكاشف وفي هذه الطريقة  mole-ratioتم اعتماد طريقة النسبة المولية )

  5مل بتركيز  )3.00-0.25(مولاري مع تغيير حجم الكاشف  - 10 3 5مل من محلول هيدروكلورايد الفينيلفرين  1ثبت حجم 

وكانت النسبة المولية للصبغة المتكونة  402nmقيست امتصاصية المحاليل المحضرة عند مل،  10مولاري في حجم نهائي  -3 10

 (.3كما في الشكل ) كاشف السلفاميثاكسوزول المؤزوت 1هيدروكلورايد الفينيلفرين:  1

y = 0.0945x + 0.0006
R² = 0.9989
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 مع كاشف السلفاميثاكسوزول المؤزوت : منحني النسبة المولية للصبغة المتكونة من تفاعل هيدروكلورايد الفينيلفرين3الشكل 

  تطبيق الطريقة:   

أخذ كميات  وحقنة حيثنيلفرين في قطرات فم يفحص صحة الطريقة تم تطبيقها في تقدير هيدروكلورايد الفلغرض  

 .8تطبيق الطريقة المعتمدة والنتائج موضحة في الجدول  والحقنة وتمالقطرة مختلفة من محلولي 

 تطبيق الطريقة 8الجدول 

Recovery*, % µg 

phenylephrine HCl 

 measured 

µg 

phenylephrine HCl 

present 

Type of drug 

99.89417 0.9989 1 Drop 

101.6719 5.0835 5 Drop 

97.1287 7.2846 7.5 Injection 

100.6772 10.0677 10 Injection 

أعطت من النتائج في الجدول أعلاه يتبين بأن الطريقة المقترحة يمكن استخدامها في تقدير هيدروكلورايد الفينيلفرين حيث 

 سة متوافقة مع الكميات المأخوذة.نسبة استعادة عالية والكميات المقا

 :ستنتاجاتالا

تمتاز الطريقة بأنها ذات حساسية جيدة، بسيطة، سريعة ولا تحتاج إلى استخلاص بالمذيب. تتضمن الطريقة اقتران 

ذائبة في الماء وتعطي أعلى  صفراءزوية هيدروكلورايد الفينيلفرين مع كاشف السلفاميثاكسوزول المؤزوت لتكوين صبغة آ

 نانوميتر وتم الحصول على استقرارية جيدة تبلغ ساعة واحدة بعد التخفيف إلى الحجم النهائي 402امتصاص عند الطول الموجي 

مل.  10مايكروغرام/ 150-10. يبين المنحني القياسي المستقيم الناتج اتباع قانون بير في مدى تركيز م°25عند درجة حرارة 

% وكانت قيمة الامتصاصية  (1.82 -0.46) بينوالتوافقية ما  %( 103.1 - 96.7استرجاعية الطريقة ما بين ) وتراوحت

وتم تطبيق الطريقة في تقدير هيدروكلورايد  2مايكروغرام/سم 0.01058ودلالة ساندل  1-. سم1-للتر. مو .819246المولارية 

 .وحقن هيدروكلورايد الفينيلفرين الفينيلفرين في قطرات
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 معلومات البحث:  :الخلاصة
باستخدام القاعدة  موزباستخدام قشور ال  NCF))Nanocarbon filter تم تحضير

هيدروكسيد الصوديوم وفحصت تحت مجهر الالكتروني الماسح ، أذ تظهر العينة ان 

وتضمن البحث دراسة طيفية لامتزاز نترات الدقائق المحضرة ذات الياف خيطية ، 

الصوديوم على الالياف الكاربون النانوية المحضرة ،وبينت النتائج ان التركيز 

  0.2g جزء من المليون ووزن مناسب من المادة المازة 40ة المناسب للمادة الممتز

دقيقة ، وان النسبة المئوية لكفاءة الامتزاز تزداد بمرور الزمن . 20 عند زمن اتزان 

الذي 2Rالارتباط ان عملية الامتزاز تخضع لمعادلة الدرجة الثانية الكاذبة وفقا لمعامل 

وتم حساب الدوال الثرموداينميكية لعملية الامتزاز وبدرجات  ممتازة. قيمةاعطى 

وان (- = H∆)  اذ وجد ان عملية الامتزاز عملية باعثة للحرارة  مختلفة،حرارية 

 (- = G∆)كيلوجول/مول وان الطاقة الحرة سالبة40الامتزاز فيزيائي لانها اقل من 

اي (- = S∆)   تزاز سالبة اي عملية الامتزاز تحدث بصورة تلقائية وانتروبي الام

 عشوائية اقل.

 2023/03/20 تأريخ الاستلام:

 2023/04/27تأريخ القبـــول: 
 الكلمات المفتاحية:

المياه الجوفية، النترات، الالياف 
 الكاربون النانوية، الامتزاز

 معلومات المؤلف
 :الايميل

   ahmedkhalfsaleh@gmail.com 
 الموبايل:

07807954295 

 
 :المقدمة

المياه الجوفية هي المياه التي تتسرب إلى الطبقات السفلى من الأرض من مياه الأمطار أو روافد الأنهار.، وتخرج هذه المياه 

الثاني للمياه العذبة بعد الأنهار  تعتبر المصدر. [1]عيون طبيعية تنفجر من تلقاء نفسها  الإنسان أوإما بشكل شكل آبار يحفرها 

والاستخدامات الصناعية  والنباتية،ولكنها مهمة للحياة الحيوانية  للشرب،والأنهار الجليدية. عادة ما تكون هذه المياه غير صالحة 

حيث تنتقل المياه إلى طبقات السفلى من الارض من خلال المسام  الجوفية،رئيس للمياه ان مياه الأمطار هي المصدر ال والمنزلية،

في حياة الإنسان، لأنها مصدر أساسي لمياه الشرب والري  الجوفية مهمتعتبر المياه  .[2]الموجودة في الصخور والتربة 

فهي تصلح للمساحات  يوم،في العراق تتزايد اهمية الاستثمار في المياه الجوفية يوما بعد  .[3] والصناعيةوالاستخدامات اليومية 

 .[4] المياهوكذلك للشرب وسقاية الحيوانات خاصة في المناطق البعيدة عن مصادر  والشخصية،الصغيرة 

 البشري،فيها نتيجة للنشاط  تعريف تلوث المياه الجوفية بأنه إضافة غير مرغوب ويمكنتتعرض هذه المياه الى التلوث 

ان مصادر التلوث المباشرة للمياه الجوفية  الأصلي،بسبب تسرب بعض المواد غير المرغوب فيها بعيدا عن موقع التلوث  ويحدث

هي مصادر نقطية مثل خزانات الصرف الصحي في المنازل الريفية وايضا مصادر تلوث غير المباشرة وهي مصادر غير محددة 

من أهم مصادر تلوث المياه الجوفية. إضافة الأسمدة  الحيوان،وبقايا مخلفات  والأسمدةت الأدغال والمبيدات الحشرية مثل مبيدا

 .  [5] وغيرهاوالمبيدات بأنواعها بطرق عشوائية أو غير مقننة تؤدي إلى تلوثها بالعديد من المواد كالنترات والنيتروجين والكلوريد 

بينما تزداد تراكيز النترات بسبب  الملوثة،فضة في المياه السطحية والجوفية في المناطق غير توجد النترات بتراكيز منخ

ملغم/ لتر( تسبب  10)في ماء الشرب عن  تركيز النترات. ان زيادة [6] والمنزليبعض المياه الملوثة مثل مياه الصرف الصناعي 

فهم عرضة للتسمم بالنترات حيث تعمل البكتريا المتواجدة في  أشهر،الرضع الذين تقل أعمارهم من ستة  صحية للأطفالمشاكل 

القناة  للإنسان تسبب النترات الإصابة بسرطان ومن مخاطرها. [7]جهازهم الهضمي على تحويل النترات إلى النتريت السام 

 .Nitrosamine [8]الهضمية نتيجة تحولها إلى مادة النايتروسامين 
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مصدر النترات في المياه الجوفية من  دورة النيتروجين هي عبارة عن دورة بين الجو والتربة والماء وحيوانات الأرض 

, تأتى  NOوالنتريت  3NOونباتاتها، حيث يتم تثبيت النيتروجين الموجود في الهواء والتربة ، على شكل مركبات وهي النترات 

ملغم لتر يعد  20-10ايضا من تحلل بقايا الكائنات الحية ومن السماد الطبيعي , ان  زيادة  تراكيز النترات  في المياه الجوفية من 

،ايضتا من نشاط البكتريا التي تعمل على تحليل المواد العضوية سواء كانت حيوانية أو  [9]مؤشراً لتلوث المياه بمصادر خارجية

دي الى انتاج النترات والنتريت في التربة ، ويرجع وجودها في الماء نتيجة لاستعمال الأسمدة والمواد النباتية والحيوانية نباتية تؤ

والصرف الصحي والزراعي، إذ تأتي النترات للمياه الجوفية من الاستخدام المفرط في الأسمدة الكيميائية، التي تتسرب من التربة 

لذلك فإن إزالة النترات من الماء له أهمية كبيرة على الصحة  .[10]جوفية، لاسيما إذا كانت غير عميقة نحو الخزانات المانية ال

والبيئة. تتضمن الطرق التقليدية لإزالة النترات من الماء مجموعتين رئيسيتين من عمليات المعالجة: البيولوجية والفيزيائية 

فإن  ذلك،العملية البيولوجية في معالجة تركيزات عالية من النترات. ومع  ة استعمالللمعالجمن الأساليب الواعدة  .[11] الكيميائية

ويجب حل مشاكل التلوث بالبكتيريا الميتة لجعل هذه العمليات  صعب،الحفاظ على العمليات البيولوجية في ظروفها المثلى أمر 

. من العمليات الفيزيائية والكيميائية التقليدية لإزالة النترات هي التبادل [12] مرضية للاستخدام الآمن في معالجة مياه الشرب

 .[13] والامتزازالتحليل الكهربائي،  العكسي،التناضح  الفائق،الترشيح  الأيوني،

لجوفية يعد الامتزاز عملية مجدية للغاية للمعالجة النترات في الموقع للمياه ا والكفاءة،بالنظر إلى وجهة نظر الاقتصاد  

التطبيق. مادة الامتصاص هي جوهر تقنية الامتزاز. تواجه الممتزات التقليدية تحديًا كبيرًا بسبب قدرتها  بسبب سهولة والسطحية،

تعد المواد الكربونية فئة من الممتزات  .[14] العمليةمما يحد بشكل كبير من تطبيقاتها  التجديد،ومعدل الامتزاز أو  الامتزاز،على 

أظهرت انابيب الكاربون النانوية إمكانات كبيرة  الكربون،ة المهمة والمستخدمة على نطاق واسع. كعضو جديد في عائلة الهندسي

ومساحة  للمسام،وتوزيع منتظم  بالصغر،ويرجع ذلك أساسًا إلى حجمها المتناهي  الصحي،كممتاز جذاب في معالجة مياه الصرف 

وقت اتزان أقصر وتجديد  أكبر،ية من خلال مجموعات وظيفية سطحية مختلفة. قدرة امتزاز السطح المحددة الكبيرة وقدرتها الوظيف

 .[15] أسهل. تشير كل هذه المزايا إلى أن الالياف الكاربون النانوية   هي مواد مازة واعدة لتطبيقات حماية البيئة

 :ق العملائالمواد وطر

 :الأجهزة المستخدمة

( . ميززان حسزا   Shimadzu.PC1650 Duble beamنوع )  (UV-Vis)فوق البنفسجية  -جهاز مطياف الأشعة المرئية     

 (.Termaks -S-NO 104544 -Germany) فزرن تجفيزف مزن نزوع. Sartorius (BL210S) بأربعة مراتب عشزرية نزوع 

 حمزام مزائي مززود بجهزاز رج مسزيطر علزى درجزة حرارتزه مزن نزوع ،  (0England its max 1200Cفزرن حزرق مزن نزوع )

(YCW 012S)( جهاز قيا  الدالة الحامضية .PH من نزوع )(Hanna -211)  المختبزر البحثزي لقسزم ، جميزع هزذه الأجهززة فزي

 .نشأالم( امريكي (AIS2300Cنوع  (SEM)جامعة سامراء . المجهر الالكتروني الماسح  -الكيمياء ̸ كلية التربية 

 :المواد المستخدمة

ماء خالي  .Merckالمصنعة  ، الشركةNaOH هيدروكسيد الصوديوم .H.D.Bالمصنعة الشركة  حامض الهيدروكلوريك،     

O2H 3 نترات الصوديوم .جامعة سامراء -كلية التربية  قسم الكيمياء ̸لالمختبر البحثي من  من الأيوناتNaNO،  المصنعة الشركة

SGMA CHEMICAL CO.، المواد الكيميائية المستخدمة تتميز بنقاوة عالية . 

 :الياف الكاربون النانوية تحضير

قبل البدأ تم غسل مخلفات الموز بالماء المقطر لعدة  النانوية،استخدمت مخلفات الموز كمادة اولية لتحضير الياف الكربون 

تمزج القشور مع منصهر ( 2:6غرام من القاعدة )نسبة وزنية 6من القشور  غرام2 ، وزنC0100 ثم تجفيفها عند مرات، ومن

يبرد  تقريبا.ساعة  دقيقة، ولمدةدرجات مئوية لكل  10بمعدل  C0550 -600 ثم تحرق عند درجة حرارة الصوديوم،هيدروكسيد 

ل الى التعادل الهيدروجيني، ولغرض الوصو القاعدة،للتخلص من بقايا  HClويغسل عدة مرات بمزيج الماء المقطر وحامض 

 .]16[ ساعة 12ولمدة  C085تترك لتجف عند درجة حرارة 

 القياسي:المحلول 

بعد ذلك حضرت  (،1L(( في حجم 1000ppm(( بتركيز3NaNOتم تحضير المحلول القياسي من نترات الصوديوم )

الطول  قيسو الصوديوم.استعمل الماء اللأيوني في عملية إذابة نترات  التخفيف،تراكيز مخففة من المحلول القياسي باستخدام قانون 

 .(Blankلنترات الصوديوم باستخدام الماء اللأيوني كمحلول مرجعي ) (maxλ)امتصاص  لأفضلالموجي 
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 (maxλ) تعيين منحني المعايرة وقيمة 

(  عن طريق تسجيل طيف 3NaNOالصوديوم )( , لمحلول نترات maxλالطول الموجي الذي يعطي أعلى امتصاص )عيين 

( حيث تم تحضير محلول بتركيز معين  200-800)nmفوق البنفسجية في المدى  –الامتصاص باستخدام مطياف الأشعة المرئية 

(  بحيث يمكن قيا  الامتصاص لهما ضمن مدى الجهاز المستخدم, وبعد تحديد الطول الموجي 3NaNOمن نترات الصوديوم )

( 3NaNO(  , تم بناء منحني المعايرة عند هذه القمم  لنترات الصوديوم )3NaNO( لنترات الصوديوم ) maxλامتصاص )لأقصى 

(, وذلك Blank(  المدرو  وباستخدام الماء اللأيوني  كمحلول مرجعي )3NaNO, وأخذت الامتصاصية لنترات الصوديوم )

 .والتركيزبير. الذي يعطي العلاقة بين الامتصاصية  –قانون لامبرت لتعيين منحني المعايرة الذي تم رسم إستنادا" الى 

 الامتزاز

سطح الالياف الكاربون النانوية   المنشطة المحضرة، من خلال دراسة تأثير  ( على3NaNOدرُ  امتزاز نترات الصوديوم )

بعد تحديد زمن الاتزان لنترات الصوديوم درجة الحرارة وذلك و )3NaNO( نترات الصوديومتأثير تركيز  النانوية،وزن الالياف 

(3NaNO.) 

 :كمية المادة المازة تحديد

 :المحضرة على الامتزاز وكما يلي النانوية المنشطةتمت دراسة تأثير الالياف الكاربون 

مل( مخفف من المحلول القياسي لنترات  250مل تحوي على محلول )حجمه 250حضرت ثلاث قنانٍ حجمية سعة  -1

 (.ppm 40(( بتركيز3NaNOالصوديوم )

( غم وإضافتها إلى كل قنينة 0.2 ,0.1 ,0.01المحضرة ) النانوية المنشطةتم أخذ أوزان متعددة من الالياف الكاربون  -2

 مخفف.تحتوي على محلول 

 ºم  22حرارة  وعلى درجة الدقيقة،دورة /  100هزاز كهربائي على سرعة  –وضعت جميع المحاليل في الحمام المائي  -3

بعد ترشيح جميع المحاليل في الوقت نفسه تم قيا  الامتصاصية  دقيقة، 25 -20ولحين الوصول إلى حالة الاتزان 

 .(Uv-Visble)فوق البنفسجية  –باستعمال جهاز مطيافية الأشعة المرئية 

 :تحديد زمن الاتزان

في قنينة حجمية سعة  )3NaNO( نترات الصوديومل )40ppm(حضر من المحلول القياسي محلول مخفف بتركيز  -1

 (.مل250مل )حجم المحلول 250

 غم من الالياف الكاربون النانوية المنشطة المحضرة )المادة المازة( الى المحلول. 0.2أضيف  -2

تم ترشح المحلول بأزمان  دقيقة،دورة/ 100( بسرعة هز K)293وضع المحلول في جهاز الهزاز عند درجة حرارة  -3

على التوالي، اخذت قيم الامتصاصية للراشح عند كل من هذه الازمنة المحددة  (min5,10,15,20.25,30مختلفة )

 فوق البنفسجية وسجلت في دفتر المختبر. –بواسطة جهاز مطيافية الأشعة المرئية 

 الحرارة:درجة  تأثير

 در  تأثير درجة الحرارة من خلال اتباع الخطوات الآتية: 

في قنينة حجمية سعة  )3NaNO( نترات الصوديوم( لppm 40القياسي محلول مخفف بتركيز )حضر من المحلول  -1

 مل(. 025مل )حجم المحلول 250

 المحلول. المنشطة إلىغم من الالياف الكاربون النانوية  0.2أضيف  -2

دورة/دقيقة وعند درجات حرارية  100دقيقة وسرعة الجهاز  20وضع المحلول في جهاز الهزاز لمدة  -3

 ( مطلقة واستخدم المحرار للتأكد من درجة الحرارة. 293.15 ،298.15 ،303.15 ،  (313.15مختلفة

 .للامتزازوسجلت الامتصاصية وحسبت النسبة المئوية  حرارية،تم ترشيح المحاليل عند كل درجة    
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  ة:النتائج والمناقش

 :المحضرة النانوية المنشطةالالياف الكاربون تشخيص 

 تعريززف الاليززاف. ويمكززن الاليززاف الكززاربون النانويززة المنشززطة المحضززرة اسززتعمل المجهززر الالكترونززي الماسززح فززي تشززخيص 

الكاربون النانوية المحضرة المنشطة على انه مادة صلبة سوداء اللون مسامية تكون عديمة الطعزم والرائحزة ويزتم التميزز بينهزا وبزين 

 الامتزاز.الفحم الاعتيادي عن طريق قابليتها على ازالة الشوائب وتنقية المياه وكذلك ازالة حالات التسمم بالأدوية عن طريق عملية 

 قيد الدراسة. الالياف الكاربون النانوية المنشطة المحضرة ريظه 1 والشكل

 

 .الكاربون النانوية   المنشطة المحضرة الالياف: 1الشكل 

 :تشخيص الياف الكاربون النانوية المنشطة بالمجهر الالكتروني الماسح

 [17] للطزول المزوجي الصزغير للإلكترونزاتتتميز المجاهر الالكترونية على المجاهر الضوئية بان لها دقة اعلى بكثير نتيجزة 

 العينة ان الدقائق المحضرة ذات الياف خيطية. يظهر 2الشكل 

 

 .الالياف الكاربون النانوية   المحضرة SEMالمجهر الالكتروني الماسح  صور: 2الشكل 

 : )3NaNO( نترات الصوديومتحديد الطول الموجي وبناء منحني المعايرة ل

لغززرض متابعتهززا طيفيزز  بسززبب قابليززة هززذه المززادة علززى اظهززار  )3NaNO( لنتززرات الصززوديوملتحديززد الطززول المززوجي الاعظززم 

( nm 487فزوق البنفسزجية(  حيزث  تبزين ان الطزول المزوجي الاعظزم لهزذه الملزح هزو ) –امتصاصية واضحة في )المنطقة المرئيزة 

المحلول القياسي, ثم  تم بناء منحني المعايرة من خزلال التراكيزز الاتيزة وعلزى التزوالي    ,وبناءا على ذلك  حضرت محاليل مخففة من 

(ppm 70, 60, 50, 40, 30, 20, 10)  3( نتزرات الصزوديوملغزرض تقزدير كميزةNaNO(  الممتزّزة والمتبقيزة فزي المحلزول

علاقزة بزين الامتصاصزية مزع التركيزز وقزد  اظهزرت ال يظهزر  3الشزكل لا مبزرت و  –باستخدام الطريقة الطيفية , وحسب قانون بيزر 

 لا مبرت . –علاقة خطية دلالة على خضوعه لقانون بير 
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 .قيد الدراسة  )3NaNO( نترات الصوديوملمنحني المعايرة  :3 الشكل

 الصوديوم:تأثير زمن الاتزان لنترات 

طيفيزا مزع الززمن لوصزول  )3NaNO( الصزوديوم نتزراتتم متابعة تركيز  )3NaNO( نترات الصوديوملتحديد زمن الاتزان ل

( مزع وزن 40ppm) )3NaNO( نترات الصزوديوموان هذه التجربة تمت مع استخدام تركيز ثابت من  الاتزان،الامتزاز إلى حالة 

  )3NaNO( نتززرات الصززوديوم( وطززول مززوجي اعظززم ل0.2g(ثابززت مززن الاليززاف الكززاربون النانويززة   المنشززطة المحضززرة وهززو 

(487nm( ودرجة حرارة )293k( وسرعة الهزاز )كما موضح في الجدول دور 100 )1ة/ دقيقة. 

 .المحضرة النانوية المنشطةعلى الالياف الكاربون )3NaNO ( نترات الصوديومالزمن على كفاءة الامتزاز ل تأثير :1لجدو

Adsoption% )g  ̸mg )eQ )L  ̸mg( eC Absorbence Time (min) 

 0 0.488 ــــ ــــ ــــ
62.1 31.0 15.2 0.191 5 
68.4 34.2 12.6 0.163 10 
74.2 37.1 10.3 0.137 15 
91.6 45.8 3.4 0.060 20 
91.6 45.8 3.4 0.060 25 
79.4 39.7 8.2 0.114 30 

 

 المازة:تأثير وزن المادة 

وذلززك  )3NaNO( نتززرات الصززوديومدرُ  تززأثير وزن الاليززاف الكززاربون النانويززة  المنشززطة المحضززرة علززى كفززاءة امتزززاز  

( , مزع تثبيزت g 0.2 ,0.1 ,0.01باسزتعمال ثلاثزة اوزان مزن الاليزاف الكزاربون النانويزة  المنشزطة المحضزرة وهزي علزى التزوالي )

دقيقززة( وباسززتعمال افضززل 20 دورة/ دقيقززة( وزمززن اتزززان ) 100وسززرعة هززز )( 293kالمتغيززرات الاخززرى مززن درجززة الحززرارة )

(  , ومن خلال متابعة الامتزاز طيفيا بينت النتائج التي تزم الحصزول عليهزا ان افضزل وزن بعمزل زيزادة  كفزاءة 40ppmتركيز هو)

 .2( كما موضح في الجدول 0.2gالامتزاز )النسبة المئوية للامتزاز( ويعمل على تشبع اغلب مواقع الامتزاز هو )

 .وزن المادة المازة المحضرة على كفاءة الامتزاز تأثير: 2جدول 

Adsorption% )g  ̸mg(eQ )g  ̸mg( eC Abs. (Weight of A.C.g) 

59.6 23.8 16.2 0.202 0.01 
63.0 25.2 14.8 0.187 0.1 
91.6 36.6 3.4 0.06 0.2 

 

 تأثير درجة الحرارة: 

علزى سزطح الاليزاف الكزاربون النانويزة المنشزطة  )3NaNO( نتزرات الصزوديومدرُ  تأثير درجة الحرارة على عملية امتزاز 

( وكزذلك اسزتعمال 40ppmتركيزز وهزو ) أفضزل( وباسزتعمال ,K) 313,303 ,298 ,293مختلفزة وبزدرجات حراريزة  المحضزرة

y = 0.0111x + 0.0226
R² = 0.9987
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دورة/ دقيقة( حيث تمت متابعة عملية الامتزاز طيفيا عند زمن  100هز )( وسرعة 0.2gوزن من )المادة المازة( المنشطة ) أفضل

 .3دقيقة( كما مبين في الجدول  20)الاتزان 

 .درجة الحرارة على كفاءة الامتزاز تأثير :3جدول 

Adsorption% )g  ̸mg(eQ )g  ̸mg( eC Absorbence T(K) 

91.6 45.8 3.4 0.060 293.15 

75.1 37.6 9.9 0.133 298.15 

57.6 28.8 17.0 0.211 303.15 

17.9 9.0 32.8 0.387 313.15 

 

 :الدوال الثيرموداينميكية للامتزاز

الدوال الثرموداينمكية لعملية الأمتزاز، والتي تكون تلقائية بزالترافق  تلقائية تحسبلغرض التنبؤ ان كان التفاعل تلقائية او غير 

( لذلك اجريت هذه العملية في ΔSºمع التناقص في درجات الحرية للمادة الممتزة التي يعبر عنها ثرموداينميكياً بتناقص الانتروبي )

  .جبسمعادلة  ظروف ايزوثيرمية بأستعمال

 من خلال المعادلة الاتية:ويمكن حساب قيمة ثابت الاتزان 

𝑲𝒆𝒒 =
𝑿𝒆𝒒

𝒂−𝑿𝒆𝒒
……………(1) 

 

ΔGº = ΔHº – TΔSº …………………….. (2)                                  

 إذ تمثل

 ΔGºالتغيرفي الطاقة الحرة القياسية=. 

  ΔSºالتغيرفي الإنتروبي )العشوائية( القياسية =. 

 T درجة الحرارة المطلقة =. 

=ΔHº المحتوى الحراري القياسي. 

 :الحصول على قيمة الطاقة الحرة من العلاقة الاتية ويمكن 

ΔGº = -R T LnKeq……………… (3)                                              

الطبقزات وتكزون  الصزلبة،إذ ان عملية الامتزاز من المحلول إما تكوّن طبقة جزيئية واحدة وتكون على تما  مع سزطح المزادة 

الأخرى التي تليها موجودة داخل المحلزول وتكزون ضزعيفة الارتبزاط بالطبقزة الجزيئيزة، وإمزا تكزوّن طبقزة بسزمك عزدة جزيئزات إذ إن 

 .[18] الفعل المتبادل بين المذاب والمادة الصلبة يقل عند تجاوز سمك الطبقة الواحدة فقط

 :[19] العلاقة الاتية الحراري وفقكانت عملية الامتزاز باعثة أو ماصة للحرارة، يحسب المحتوى  إذاولمعرفة 

log Keq = (- ΔH / 2.303 RT) + C …………… (4)                             

 إذ تمثل:

 K الأتزان لعملية الأمتزاز . ، ثابتT ، . درجة الحرارة المطلقة بالكلفنR  ثابت العام للغازاتC.  ثابت معادلة فانت هوف. 

( تشزير إلزى أن عمليزة امتزززاز (ΔHيعطزي قزيم  الزدوال الثيرموداينميكيزة للامتززاز،  أذ  نلاحزل ان القيمزة السزالبة لزـ 4الجزدول 

( ايضزا  processExothermic) على سزطح الاليزاف الكزاربون النانويزة المنشزطة  باعثزه للحزرارة )3NaNO( نترات الصوديوم

تدل على أن الامتزاز فيزيائي لان القوى المسزؤولة عزن عمليزة الامتززاز ضزعيفة، نلاحزل ايضزا ان عمليزة الامتززاز تحزدث بصزورة 

( السزالبة  Gº∆( ذات الشحنة السزالبة, ومزن خزلال الحصزول علزى قزيم )  G∆◦)تلقائية، من خلال حساب قيم التغيير في الطاقة الحرة 
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( السزالبة  ºS∆( حيزث نلاحزل ان قزيم )2( من خزلال معادلزة جزبس مزن المعادلزة )ºS∆لى قيم التغيير في الانتروبي )حسابيا نحصل ع

 تقلل من عشوائية النظام المدرو  ، لفقدان الجزيئات بعد الامتزاز.

 .الدوال الثيرموداينميكية للامتزاز :4لالجدو

oΔS 

(1-.K1-J.mol( 
(kJ/mole)o      ΔG (kJ/mole)      o ΔH T(K) 

-478.8 -5815.66 

-146176.748 

293 

-481.1 -2741.16 298 

-479.7 -768.84 303 

-479.4 3960.59 313 

 

 :الاستنتاجات

دقزائق نانويزة تحتزوي علزى  الاليزاف الكزاربون النانويزة المحضزرةأن  SEMأكدت نتائج التشخيص بالمجهر الالكتروني الماسزح 

بأن لزه القابليزة عاليزة علزى الأمتززاز  الالياف الكاربون النانوية المحضرةأثبتت كما  عالية.مسامات كبيرة وذات مساحة سطحية 

ان زمزن الأتززان  أظهرت النتائجو %.91.6امتزاز عالية تساوي  الجوفية وبكفاءةفي المياه  )3NaNO( ملح نترات الصوديوم

بينت النتائج التجريبية ان سعة الأمتزاز تقل بزيادة درجة الحرارة كذلك  .)3NaNO( دقيقة لامتزاز لنترات الصوديوم 20كان 

البحث مما يدل على ان نظام الامتزاز من النوع الباعث للحرارة وهزذه النتزائج تتفزق مزع  قيد )3NaNO( مع النترات الصوديوم

( º ∆Hاظهرت القيم المحسزوبة للزدوال الثرموداينمكيزة أن قزيم انثزالبي الأمتززاز ) للسطح الماز. ∆( Hºقيم انثالبيات الامتزاز )

( السززالبة ان ΔSᵒتوضززح قززيم ) للحززرارة.باعثززة  النانويززة المحضززرةالاليززاف الكززاربون  سززالبة ممززا يززدل علززى ان عمليززة الامتزززاز

 المزاز،الممتزة على السزطح  )3NaNO( انتظام النترات الصوديومحصول الامتزاز يقلل من عشوائية النظام وبالتالي يزيد من 

 السالبة على تلقائية نظام الامتزاز على السطح الماز. (ΔGᵒقيمة )وتدل 
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           Nanocarbon filter (NCF) was prepared using banana peels with 
sodium hydroxide and examined under a scanning electron 
microscope (SEM), as the sample shows that the prepared particles 
have filamentous fibers. The research included a spectral study of the 
adsorption of sodium nitrate on the prepared carbon nanofibers, and 
the results showed that the appropriate concentration of the 
adsorbent is 40 ppm, an appropriate weight of the adsorbent is 0.2g at 
an equilibrium time of 20 minutes, while the percentage of adsorption 
efficiency increases over time. The adsorption process is undergoing 
to pseudo second order equation according to the correlation 
coefficient R2 which gave an excellent value. The thermodynamic 
functions of the adsorption process were calculated at different 
temperatures, as it was found that the adsorption process is a 
Endothermic reaction (∆H=-) and that the adsorption is physical 
because it is less than 40 kJ/mol and that the free energy is negative 
(∆G=-), that is, the adsorption process occurs spontaneously and 
entropy adsorption is negative (∆S=-), means less randomness. 
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In this study, polythiophene (PTh) conducting polymers were 
electrocoated on (ITO) glass by potentiostatic method within a potential 
3.0 V for 3 minutes was synthesized. The monomer concentration (0.5 
M) was electrodeposited in 0.1 M sodium perchlorate (NaClO4) / 
acetonitrile (ACN) solution then the prepared films exposed to Dielectric 
barrier discharge(DBD) cold plasma for time intervals (10, 30, 50, 70) 
sec, and characterized by UV/Vis absorption measurements, the 
conductivities measurements have been carried out using the hall-effect 
system directly on films.  DBD cold plasma exposure approach proved 
for effectively lowering the bandgap. The calculated experimental value 
of the optical band gap for exposed polythiophene films was found to be 
only slightly less than that of unexposed PTh film. The experimental 
results indicate the conductivity of PTh films varies directly with the 
time of plasma exposure at room temperatures. As grown PTh films 
possessed a conductivity of σ = 1.2×103 Ω-1.cm-1, while a higher 
conductivity observed for (10 sec) exposure to cold plasma of 6.09×102   
Ω-1.cm-1. Overall, this work contributes to the understanding of 
polythiophene formation and plasma modification process how those 
can be exploited for manipulating the morphology and resulting key 
material properties in PTh films 
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Introduction 
The optical, electrical, and mechanical properties of conjugated or conducting polymers (CPs) 

can be modified by changing the electrolytes, monomers, reduction oxidation potentials, and 

dopants, making intrinsically conducting polymers (ICPs) excellent choices for a range of 

applications [1]. Numerous polymers, including polyacetylene (PAL), polyaniline (PA), 

polypyrrole (PPy), and polythiophene (PTh), CPs are semiconductors that have doping and 

electrical conductivities similar to metal (1-105 S/cm) [2]. Polythiophene is a conducting 

polymer that may be produced by chemical oxidation or electrochemical polymerization. It 

has a low band gap and good stability in both doped and undoped states. Recent researches 

have focused on polythiophene because it is stable and conducts well, can be easily deposited 

from both aqueous and non-aqueous media, and adheres well to a range of surfaces [3]. One 

of the most popular methods for treating the surface of polymers among the different surface 

http://creativecommons.org/licenses/by/4.0/
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modification techniques is plasma treatment. Plasma is a complicated energy source that can 

be used to modify the surface characteristics of many materials [4]. 

In this paper, a preliminary attempt has been made to study the effect of Dielectric barrier 

discharge (DBD) plasma on polythiophene polymer that produced by electropolymerization.  

In this concern, PTs were synthesized by electrochemical deposition, the prepared 

polythiophenes were characterized by UV–Vis, and Hall Effect. Cold plasma treatments have 

been gaining growing interest as it offers viable and environmentally benign technical 

solution even in atmospheric pressure at relatively low cost, Plasma treatment is capable to 

improve the chemical, physical and morphological changes on the polymer surface [5]. 

 

Experimental part: 

In this part, we use thiophene monomer (C4H5S) with purity 99%, Acetonitrile (CH3CN) with 

purity 99.5%, Sodium per chloride (NaClO4). 

Preparation of polythiophene : 

 

Solution preparation:  

  A suitable solution for electropolymerization of Thiophene were prepared using 0.5M of  

Thiophene (C4H5S) monomer and 0.1M of Sodium Perchlorate(NaClO4) as a dopant, 

Acetonitrile (CH3CN) used as a solvent, a solution prepared and saved for polymerization 

process show as Fig 1. 

 

 
Figure 1: Thiophene monomer solution 

 

Electrochemical system:  

   Cell and electrodes are the main consist of electrochemical system that used in electro 

polymerization.  

Cells: Pyrex glass is commonly used for cell fabrication for two reasons: visibility and 

chemical inertness.  

Electrodes: Platinum electrode was used in this research purity platinum metal sheet. It was 

preferred to use as electrode due to its high catalytic activity. It passes the current to the 

working electrode (samples) to be studied.  

Working Electrode (WE): ITO glass with area (1×2 cm2) exposed to the electrolyte solution 

as substrate of working electrode.  

     The polythiophene particles were produced by electropolymerizing thiophene as a 

monomer solution that prepared and saved for polymerization process as show in Fig.2 

Electrochemical cell was carried out in a two electrode cell using a working electrode (ITO) 

and a platinum electrode. The potential was constant at 5.0 V and time of deposition 5 minute 

for depositing PTh on ITO glass with the area of (1Х2) cm2. The samples were washed in 

purified water and methanol multiple times. But after, each sample were dried at room 
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temperature, and the polythiophene samples were analyzed with UV-Vis during plasma 

treatment. 

 

 
Figure 2: Electrochemical system for polymerization preparation 

 

Dielectric barrier discharge system:  

  It was designed and built locally by Dr. Hamid H. Murbat, in the College of Science for 

Women, Baghdad University's Department of Physics. For the DBD system used in this study, 

two electrodes, each 50 mm in diameter and wrapped by Teflon for isolation, were used, 

shown in Fig. 3. Dielectric material between the two electrodes was a one-millimeter thick 

quartz sheet that was attached to a high voltage transformer (1-15 KV). During our 

experiment, we used a set voltage (6 KV). Lower electrodes were used to hold the samples 

while an upper electrode was placed at a set distance from them (1 mm). 

 

 
(a) 

 

 
 

(b) 

AC POWER SUPPLY 

UPPER ELECTROD 

LOWER ELECTROD 
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Figure 3: (a) The DBD system at atmospheric pressure, (b) A plasma generator in this investigation was designed 

locally. 

 

   In this paper the characterization of the prepared polythiophene (UV-Vis) and (HE), are 

some of the techniques used before and after exposed to DBD plasma. 

 

Results and discussion: 

UV-Visible Spectroscopy Analysis: 

Absorption: 

By using SV2100 UV-VIS Spectrophotometer the absorption spectra of PTh polymeric films 

deposited on ITO glass electrodes were obtained. CP have a complex structure of alternating 

simple and double bonds that allows them to absorb light in both the UV and visible 

spectrums. The distinct electronic transitions that are associated with characteristic 

wavelengths using the UV-Vis approach can be estimated. The wavelength (λ) range used in 

this study was between 290 and 900 nm. Figure 4 shows the UV-visible spectra of the 

prepared PTh films before and after exposed to DBD plasma at different times (0, 10, 30, 50, 

70) seconds. 

the UV–Vis spectrum of electropolymerized PT films in this figure, one can have observed the 

absorption peak was around 400 nm. The absorption peak position in the visible region 

should be attributed to π-π* electronic transition of the conjugated molecules of the polymer 

main chains. This peak position (400 nm) further supports the produced polythiophenes' 

longer conjugation length. This is consistent with the reported polythiophene literature [6]. 

Also from this Figure, there is an increase in absorbance values of polythiophene films with 

the increase of the DBD plasma exposure time. The PTh films with the various plasma 

exposure times, for (10,30, 50, 70) sec, includes two absorption bands with an infrared and 

visible spectrum. PTh films absorbed significantly more visible light as exposure duration 

increased, and the band in the UV area showed a small redshift. The broad absorption bands 

around 400 and 780 nm, with red shift in comparison for the as-grown film, indicating a 

strong intermolecular interaction in the polymer film. The band at around 400 nm increased 

gradually. The shifts in PT absorption bands due to changes in the DBD plasma exposure time 

result from the significant increase of energetic particles in the plasma phase (electrons, ions, 

UV photons). Where these active particles have a variety of effects on the polymer's surface 

(etching), Cross-linking, and chemical bond breaking [7]. 

 



321 
 

Figure 4: Absorption as a function of wavelength of the polythiophene films exposed to DBD plasma for different 

time intervals (0, 10, 30, 50, 70) sec. 

 

Energy gap: 

The optical spectra have also been used to estimate the band gap in polythiophene. For 

absorptions near the band edge we have from solid-state theory [8]. 

α = A (hυ − Eg)m 2⁄ hυ⁄  

Where α is absorption coefficient, Eg is the optical band gap, m = 1 for a direct band gap 

transition, A is a constant, and hv is the photon energy. Thus one may estimate Eg value for the 

optical band gap from a plot of (𝛼hυ)2 against the photon energy (hυ), and fitting the energy 

with a linear function (displayed in fig 4.4), Eg is determined as the x-axis intercept. 

 This procedure is performed for all PTh films; from Fig (5) band gap obtained by this way is 

about 3.1 eV and for (10, 30, 50, 70) sec DBD plasma exposure, the resulting Eg is (3.6, 3.2, 

3.12, 3.05, 2.95) eV, respectively. 

The calculated experimental value of the optical band gap for exposed polythiophene films 

was found to be only slightly less than that of unexposed PTh film, table1. 

 

 
Figure 5:  Distinctntime intervals (0, 10, 30, 50, 70) of exposure to the DBD plasma resulted in different energy gaps 

in the polythiophene polymer films. 

 

Table 1: shows the energy gap and the exposure time 

sample Energy gap 

As grown 3.6 

10 3.2 

30 3.12 

50 3.05 
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70 2.95 

 

Electrical Conductivity Measurement of PTh Films: 

Electrical conductivity is naturally the most important property of conducting polymers. 

When a new polymer has been synthesized, one of the first measurements is the 

determination of its specific conductivity. In this study, the conductivity of PThs films were 

measured with Hall – effect system consists of the (ECOPIA Hall Effect measurement system). 

According to the Hall-effect theory, a transverse electric field forms in a solid material when 

an electric current-carrying material is put in a magnetic field that is perpendicular to a 

current.  

As previously noted, the Hall Effect phenomenon is employed to characterize the predominant 

charge carrier type, concentration (nH), Hall mobility (μH), and conductivity (ϭ) for 

polythiophene thin films formed at room temperature with varying plasma exposure 

durations. Hall measurement confirms that (PTh) is p-type, the coefficients of Hall (RH) were 

calculated and listed in tables below. The results of these calculations are displayed in Table 2. 

 

Table 2: Hall measurement at different times of plasma exposure 

Sample 𝛼(Ω.cm) σ(1/Ω.cm) RH (cm3/c) 𝛼𝛼=(1/cm3) 𝛼 (cm3/v) type 

as-

grown 
1.64E-03 6.09E+02 1.84E+02 5.17E+15 7.36E+00 p-type 

10 sec 8.33E-04 1.20E+03 8.33E+01 4.83E+14 1.55E+02 p-type 

30 sec 1.14E-03 8.76E+02 1.14E+02 -9.09E+14 6.02E+01 p-type 

50 sec 1.24E-03 6.88E+02 1.24E+02 -6.02E+14 4.64E+01 p-type 

70 sec 1.40E-03 7.14E+02 1.40E+02 -2.42E+15 1.99E+01 p-type 

 

the conductivity of this electrochemically synthesized polythiophene films for short exposure 

time (10 sec) is higher than that for as-grown sample, (σ = 1.2×103 Ω-1.cm-1 instead of 

6.09×102 Ω-1.cm-1). This difference must be related to the elaboration method and to the 

possible impurities occurring in the reaction medium. When the polythiophene films were 

exposed to plasma for long time (30, 50, 70 sec) the obtained conductivity decreased to values 

of about (8.76×102, 6.88×102, and 7.14×102) Ω-1.cm-1, respectively, but still higher than as-

grown sample.  

 

We first noticed the effect of exposure to the DBD plasma on the characteristics of PTh 

conducting polymer films. From table (2), it was found that the electropolymerized 

polythiophene film, the DBD plasma, plays the role of changing morphology and 

conductivities of treated films. 
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The lengthy chains of double bonds conjugated within the polymer matrix are what cause the 

polythiophene conductivity. The DBD plasma changes the arrangement of the polthiophene's 

surface's overlapping molecular orbitals, producing first a radical cation known as a polaron 

and then a bipolaron as well as the dication that is free to move in the presence of an electric 

field. This activity is typical of active conduction, a process where the charges jump from one 

site to another. Charge localization length can vary in a polydisperse disordered medium, such 

as what typically exists within polythiophene conducting polymer. Additionally, some cross-

linking may have occurred as a result of plasma effects, allowing for both intrachain and 

interchain hopping. As a result, conducting polymers experience variable range hopping. The 

chemical processes that result in significant modifications in ionic and electrical 

conductivities therefore seem to be connected. Depending on the film oxidation state, various 

limiting factors may be responsible for the observed nonlinear connection among 

polythiophene conductivity and DBD plasma exposure time. It has been proposed that the 

population of bipolarons and the frequency of electron hopping between chains or across 

chain defects are two conductivity-controlling parameters. 

 

Conclusion: 

In conclusion, the electrochemical oxidation of heterocycle thiophene, leads to the formation 

of new organic conducting polymers. It can be obtained as thin films with very high 

reproducibility of structures, chemical composition and conducting properties. It was found 

these compounds are very stable in the air, and they afford good conductivities at our 

experiment. We have successfully synthesized PTh via electrochemical synthesis process and 

studied the effect of atmospheric cold DBD plasma on the PTh films. 

From UV–Vis absorption spectra, the exposure to DBD plasma can produce a decrease of 

optical band gap. While, with the increasing of exposure time, electrical conductivity of PTh 

films were consecutively change. Moreover, the presence of DBD plasma with different 

exposure time modified the structures of PTh films and enhance the optical and electrical 

properties of these films. This study on the formation and surface modifaction of PTh films 

will serve to facilitate further research on conducting polymers in future technologies. 
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 على الخواص الضوئية والكهربائية لأغشية البوليثيوفين المحضرة بالطريقة DBD تأثير بلازما
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  3فرح قاسم حسن، 2احمد سعد ابراهيم*، 1 غفران احمد صباح
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 معلومات البحث:  الخلاصة:
( بالطريقة الكهروكيميائية PThتم تصنيع البوليمرات الموصلة للبوليثيوفين ) الدراسة،في هذه 

دقائق. وكان تركيز المونومر  3فولت لمدة  3.0( وكان الجهد في حدود ITOعلى زجاج )

ً في محلول  م( المترسب 0.5) مولار بالاضافة الى كلورات الصوديوم  0.1كهربائيا

(NaClO4( أسيتونيتريل / )ACN ثم تم تعريض الأفلام المحضرة لبلازما باردة لتفريغ )

وتم قياس امتصاص  ثانية،( 70 ،50 ،30 ،10حاجز العزل الكهربائي لفترات زمنية )

تم إجراء قياسات الموصلية باستخدام نظام تأثير هول مباشرة  المرئية،الأشعة فوق البنفسجية / 

أنه يقلل بشكل فعال من فجوة  DBDعلى الأفلام. أثبت أسلوب التعرض للبلازما الباردة 

الطاقة البصرية لأفلام البولي ثيوفين الحزمة. تم العثور على القيمة التجريبية المحسوبة لفجوة ا

غير المعرضة. تشير النتائج التجريبية  PThالمعرضة أقل قليلاً فقط من تلك الخاصة باغشية 

تختلف مع وقت التعرض للبلازما في درجات حرارة الغرفة.  PThإلى أن موصلية أغشية 

، بينما لوحظ   mc1.-Ω 3× 10σ = 1.2-1المعرضة تمتلك موصلية  PThنظرًا لأن أغشية 

. cm-1.1-102×  6.09ثوانٍ( للبلازما الباردة  10وجود موصلية أعلى بزمن تعريض)

بشكل عام ، يساهم هذا العمل في فهم تكوين البولي ثيوفين وعملية تعديل البلازما وكيف يمكن 
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In this paper, a theoretical study and calculated the probability 
of charge transfer current introduced based on quantum theory 
of charge transfer. The influence of parameters of charge 
transfer on the overall probability of charge transfer process are 
studied to improvement N749-TiO2 solar cell. Three critical 
parameters influence on the probability of charge transfer in 
N749-TiO2, including transition energy, potential energy and 
strength electronic coupling. We introduce the fundamental 
affected of these parameters and the main roles that played in 
the charge transfer process. We observed the charge transfer 
current increases with decreases transition energy and potential 
energy, the large probability of charge transfer current occurs at 
minimum potential energy due to the large number of electrons 
occupied states at the system with low transition energy 
probability of charge transfer current is large with DCM solvent 
and reach to lowering with propanol solvent. Interestingly DCM 
solvent is more suitable t with N749 contact with TiO2 
compared with propanol solvent. Additionally, the probability of 
charge transfer current increase in force with  increase in the 
strength electronic transfer  coupling and with decreasing the 
potential energy. 
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Introduction:  
The growing population in the world are need increased energy in life. The researchers 

start to produce clean and green energy sources, renewable, low cost and at safety that limit 

and cause less environmental pollution and global warming [1]. Solar energy is one of the 

most promising renewable energy, it is played an important dynamic role in the production of 

electric power. It is a clean source and unlimited. Solar cells are the photovoltaic cell that can 

convert solar energy into electricity depending to the photovoltaic effect [2]. 

Recently, molecules are attracted significant attention because of using in photovoltaic 

applications as a result of their great interesting chemical and electronic properties. It 

encourages many scientists around the world to look for new molecules of great interest for 

applications from scientists in different fields of life [3]. Since Grätzel presented the operation 

of "dye –sensitized solar cells DSSCs" in 1991, many theoretical and experimental methods 

are introduced to improve and understand of "DSSCs” performance [4].  

http://creativecommons.org/licenses/by/4.0/
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Dye has been used as a sunlight harvester in the "DSSCs" for sensitizers to attain high 

efficiency. It is categorized into two branches; the first is metal-free organic dyes as donor 

or/and acceptor material in a junction while the second is metal-based organic dyes include 

ruthenium dye such that, N3, N749 and N719 dyes [5]. The DSSC is a simple device that allows 

the conversion of light into electric energy and has the same function as the battery, it consists 

of one electrode made light-sensitive (sensitized dye) and a semiconductor electrode and an 

electrolyte [6-7].  

Electron transfer reaction is ubiquitous and plays a key role in many technological 

applications of solar cells, biosensing, and molecular electronic devices [8]. Marcus introduced 

the classical theory of electron transfer in 1964, which is the cornerstone to understanding 

the mechanism of electron transfer. It represents the robust theoretical framework in many 

technological devices [9]. However, according to the theory of hadi et al, electron transfer 

investigates through molecule contact with a solid system when the energy levels had been 

alignment for materials [10]. Indeed, the one condition important requires to charge transfer 

from the donor state to the acceptor state is the alignment levels state of both states in the 

system. It is the basic role process in photovoltaic devices that contains a dye contact with a 

semiconductor [11]. The N749 is one of some of the benchmark sensitizers for "DSSCs" due to 

their high current density and broadening optical absorbed spectrum [12]. 

In 2018, Nahida et al studied the effect of N749 and N3 dyes on the electrical and optical 

properties of titanium dioxide, and the results showed higher efficiency for N749/TiO2 than 

for N3/TiO2 [13]. In 2022, Mohamed et al. used the ruthenium organic dye as an electron 

donor and studied the effect of the dye on charge transfer interactions. This indicated that 

using ruthenium dye improved solar cell performance when added to TiO2 despite rapid dye 

regeneration [14]. In 2023, Ramadan et al. presented a dye photosensitizer with TiO2 to study 

effective electron injection from the photosensitizer into a semiconductor via charge transfer 

[15]. Mostly, Another major of the N749 sensitizer dye that higher stability and good 

electronic transportability. It absorbs the sunlight to take the excited electrons and move 

them into the conduction band of TiO2 semiconductor [16].  

Titanium dioxide TiO2 a commonly uses in different technological applications of 

electronic devices because wide energy band gap, stability, nontoxic nature, low cost and 

excellent photocatalytic [17].    Furthermore, TiO2 has a wide energy band gap of about 3.2 eV, 

it is active to perform photocatalytic reactions for the UV region in materials [18].  

On the other hand, the N749 has chemical formula C69H117N9O6RuS3, molecular 

weight1365.98, HOMO = -5.2 eV, LUMO = -3.8 eV and named Tris (N,N,N-tributyl-1-

butanaminium)[[2,2′′6′,2′′-terpyridine]-4,4′,4′′-tricarboxylato(3-)-N1,N1′,N1′′]tris 

(thiocyanato-N)hydrogen ruthenate [19-20].  

N749 black dye is one of the numerous ruthenium molecules that have been used as 

sensitizers and N749 have the potential to light absorption spectrum to "the near-infrared 

(NIR)" range, which made it capable of achieving higher light harvesting efficiency in solar cell 

devices [21]. It has molecular structure illustrated in figure 1 [22]. The aim of this work is to 

theoretically study and calculate the charge current transfer potential of the N749-/TiO2 

device. The influence of the main parameters of charge transfer on the probability of charge 
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transfer current are discussion such that transition  energy,the potential 𝑉(𝑒𝑉) and strength 

electronic transition and current would be present. 

 
Fig. 1 Molecular structure of N749 [22]. 

 

Theory 

The probability of charge transfer current from donor N749 dye state to conduction band of 

TiO2 acceptor is given by [23].  

𝜂 =  ∑
2𝜋

ħ
|〈𝐻𝑠𝑒𝑡〉|2𝜌𝑡(𝐸𝐷𝐴)     (1) 

where ħ is Dirac constant , 𝐻𝑠𝑒𝑡 is the strength electronic transfer coupling ,and 𝜌𝑡(𝐸𝐷𝐴) is 

density of state in N749 - TiO2 system . However, the density of state of electrons in system is 

[24].  

𝜌𝑡(𝐸𝐷𝐴)  = 𝐷𝑒
𝑙𝑒

 (
6

𝜋
)

1
3⁄
                      (2) 

where 𝐷𝑒 is  effective  density states  In TiO2 semiconductor and  𝑙𝑒 is   effective length in TiO2 

semiconductor. The effective density of states for the electrons in TiO2 semiconductor is 

given as [25].  

𝐷𝑆 = 〈�̂�𝑠〉𝑑𝑆

−2
3⁄
                               (3) 

where 〈�̂�𝑠〉 is the expectation values of density of state in system  , 𝑑𝑠 is the atomic density of 

TiO2  .  The  density of state 〈�̂�𝑠〉 in system is [26].  

〈�̂�𝑠〉 = (4𝜋∆𝑘𝐵𝑇)−
1

2𝑒
−

(∆+∆𝑢0)2

4∆𝑘𝐵𝑇              (4) 

where ∆ is transition energy , 𝑘𝐵 is the Boltzmann constant , T is the temperature  and  ∆𝑢0 is  

driving free energy . Transition energy ∆(𝑒𝑉) of the N749 -TiO2 system can give as [27].  

∆(𝑒𝑉) =
𝑒2

8𝜋𝜀°
[

1

𝑟
[

1

𝑛2 −
1

𝜖
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1

2𝑅
[(
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2−𝑛2

𝑛𝑆
2+𝑛2)( 

1

𝑛2) −
𝜖𝑆

2−𝜖2

𝜖𝑆 
2 +𝜖2

1

𝜖2]]             (5) 

where 𝑒 and 𝜀° are the charge of electron  and  permittivity , 𝑛 and 𝑛𝑆 are  refractives index of 

solvent and semiconductors , 𝜖 and 𝜖𝑆 are dielectric constant both solvents and 

semiconductors , 𝑟 is radius of N749 dye and  R is distance between N749 dye and the 

semiconductors .The radius of materials relative to the molecular weight 𝑀𝑤 and the density 

of material 𝜌𝑚 ,it is given by [28]. 

𝑟( 𝐴°) = (
3

4𝜋
 )

1

3(
𝑀𝑤

𝑁𝐴𝜌𝑚
)

1

3             (6) 
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where 𝑁𝐴 is Avogadro number.The  Eq .(2) together with (3) and (4) results  . 

𝜌𝑡(𝐸𝐷𝐴)  = (4𝜋∆𝑘𝐵𝑇)−
1

2𝑒
−

(∆+∆𝑢0)2

4∆𝑘𝐵𝑇 𝑑𝑆

−2
3⁄ 𝑙𝑒

 (
6

𝜋
)

1
3⁄
             (7) 

 

The charge transfer current in Eq.(1) together Eq.( 7) reduced to. 

𝜂 =  ∑
2𝜋

ħ
|〈𝐻𝑠𝑒𝑡〉|2(4𝜋∆𝑘𝐵𝑇)−

1

2𝑒
−

(∆+∆𝑢0)
2

4∆𝑘𝐵𝑇 𝑑𝑆

−2
3⁄ 𝑙𝑒

 (
6

𝜋
)

1
3⁄
             (8) 

The distribution function of electrons represent by Fermi  function Ϝ(𝐸) and may be  written as 

[29].  

Ϝ(𝐸) = (𝑒
(EC−E)

kBT + 1)−1                       (9) 

where EC is  conduction band of TiO2  and electronic energy E in acceptor state . Furthermore, 

the  Eq.( 9) with  Eq.( 8) and integrated to reduce. 

𝜂 =  
2𝜋

ħ
|〈𝐻𝑠𝑒𝑡〉|2(4𝜋∆𝑘𝐵𝑇)−

1

2𝑒
−

(∆+∆𝑢0)2

4∆𝑘𝐵𝑇 𝑑𝑆

−2
3⁄ 𝑙𝑒

 (
6

𝜋
)

1
3⁄

∫ (𝑒
(EC−E)

kBT + 1)−1  𝑑𝐸
ECB

0
             (10) 

The solution integral over E is . 

∫
𝑑𝐸

𝑒

(ECB−E)

kBT +1

ECB

0
= kBT ln

2

1+𝑒

−ECB
kBT

              (11) 

Inserting Eq. (11) in Eq.( 10)  to result . 

𝜂 =  
2𝜋

ħ
|〈𝐻𝑠𝑒𝑡〉|2(4𝜋∆𝑘𝐵𝑇)−

1

2𝑒
−

(∆+∆𝑢0)2

4∆𝑘𝐵𝑇 𝑑𝑆

−2
3⁄ 𝑙𝑒

 (
6

𝜋
)

1
3⁄

ln(
2

1+𝑒

−ECB
kBT

)kBT             (12) 

Furthermore ,driving energy ∆𝑢0 of charge transfer   is function of energy gab  Eg  of TiO2 and 

eϕ  is optical gab of difference between HOMO and LUMO for N749 dye ,it is given by  [30] .  

∆𝑢0 = Eg − eϕ                           (13) 

However, the potential energy of contact system is [31].  

𝑉(∆, eϕ) =
(∆+(Eg−eϕ))

2

4∆
             (14) 

Results  

The study of charge transfer in solar cell devices is widely used to know the efficiency of 

devices. Two samples of solar cells with two different Dichloromethane(DCM) and propanol 

solvents were taken as samples N749-TiO2 -DCM and N749-TiO2 -propanol respectively to 

study the electronic characteristic using theoretical mode depending on quantum theory. 

The probability of charge transfer current in N749 - TiO2 solar cell is wide activity effected 

by transition energy, it is general factors effected on transfer of charge . It’s a function of radii 

of both N749 and TiO2, dielectric and refractive index of DCM and propanol solvents and the 

distance between TiO2 and N749 dye. Radii  of TiO2 and N749 dye evaluate by inserting 

molecular weight 𝑀𝑤=79.866g/mol[32]  for TiO2 , 𝑀𝑤= 1364.98  g/mol[33] for N749 dye  

,density 𝜌𝑚 = 4.23
g

cm3
 [32] for TiO2 and density of N749 is  𝜌𝑚 = 1.28 

g

cm3
[33]) in Eq.(6) 

,results are 1.956  𝐴0 and 7.472𝐴0 and for TiO2 and N749 .Transition energy evaluates by 

insert the dielectric constant 55 and refractive index 2.609 of TiO2[32] and dielectric constant 
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(8.93 for DCM , 20.33 for propanol ) and refractive (1.4241 for DCM , 1.3856 for propanol )  

[34] in Eq.(5) results are listed in table(1). 

 

Table 1: Results of transition energy of N749-TiO2 system. 

Samples 
Refractive 

index(n) 

Dielectric 

constant(𝜺) 
∆(𝒆𝑽) 

N749-TiO2 -DCM 1.4241 8.93 0.269 

N749-TiO2 -propanol 1.3856 20.33 0.342 

 

Driving energy ∆𝑢0of charge transfer estimates theoretically by insert the energy gab  Eg =

3.2 𝑒𝑉  of TiO2 from table(2) and optical energy gab from difference between HOMO and 

LUMO for N749 dye eϕ = 3.52 𝑒𝑉 in Eq.(13) to results ∆𝑢0 = 3.4 − 3.52 = −0.12𝑒𝑉 . 

Table 2: Properties of TiO2 semiconductor [35-36].   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Furthermore  , the potential of contact N749 dye and TiO2 in solar cell system is 

calculated using Eq.(14) with inserting transition energy from table (1) and driving energy  

(−0.12𝑒𝑉) , results show in table(3)  

Table 3: Results of potential energy of N749 dye contact to TiO2 system. 

 

Samples ∆(𝑒𝑉) ∆𝑢0(eV) 𝑉(∆, eϕ)(𝑒𝑉) 

N749-TiO2 -DCM 0.269 −0.12 0.0206 

N749-TiO2 -propanol 0.342 −0.12 0.0360 

 

As due to relation in Eq.(11), the probability of charge transfer current can be calculated 

for both samples system using Eq.(12) taken the atomic density of TiO2  𝑑𝑡𝑖𝑜2 = 5.807522 ×

1024 1

𝑚3 
 ,  strength electronic transition(1.50 |eV|2 ≥  |〈𝐻𝑠𝑒𝑡〉|2 ≥ 0.10 |eV|2) × 10−2,transition 

energy from table(1),potential energy from table(3), effective length  𝑙𝑒 = 3𝐴0[37],  and 

Properties Values 
Molecular weight(g/mol) 79.866 
Dielectric Constant 55 

Mass Density (g/ cm3) 4.23 

Density of state  Ns /cm3) 1.163× 1025 

Crystal structure Tetragonal rutile 
Refractive index 2.609 
Lattice constant(Å) a = 4.5936 ,c =2.9587 
Radius(Å) 1.9563 
Conduction band energy(eV) 4.05 
Energy gab eV 3.2 eV 

Electron concentration 

(1/cm3 ) 

2×1020 cm-3 

Electron affinity (eV) 4.2 
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calculated using MATLAP program, results list in the Table (4) for N749-TiO2- DCM and 

table(5) for N749-TiO2- DCM 

 

Table 4: Results of probability of charge transfer current for   N749 –TiO2-DCM sample.    

Strength electronic coupling  |〈𝑪𝒔𝒆𝒕〉|𝟐 × 10−2 
 |𝐞𝐕|𝟐 

Probability  of charge transfer  
current 

  
0.1 1.7328× 10−11  

0.2 3.7388× 10−11 

0.3 5.6082× 10−11 

0.4 7.4773× 10−11 

0.5 9.3473× 10−11 

0.6 1.1216× 10−10 

0.7 1.3086× 10−10 

0.8 1.4955× 10−10 

0.9 1.6824× 10−10 

1 1.8694× 10−10 

1.1 2.0563× 10−10 

1.2 2.2432× 10−10 

1.3 2.4302× 10−10 

1.4 2.6171× 10−10 

1.5 2.8041× 10−10 

 

Table 5: Results of probability of charge transfer current for   N749 –TiO2- propanol sample.  

 

Strength electronic coupling  |〈𝑪𝒔𝒆𝒕〉|𝟐 ×

10−2 |eV|2 

Probability of charge transfer  current  

  

0.1 8.9076× 10−12 

0.2 1.7814× 10−11 

0.3 2.6722× 10−11 

0.4 3.5629× 10−11 

0.5 4.4537× 10−11 

0.6 5.3444× 10−11 

0.7 6.2352× 10−11 
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0.8 7.1259× 10−11 

0.9 8.0166× 10−11 

1 8.9076× 10−11 

1.1 9.7923× 10−11 

1.2 1.0688× 10−10 

1.3 1.1578× 10−10 

1.4 1.2470× 10−10 

1.5 1.3361× 10−10 

 

Discussion  

Table 1 is showing the change in the transition energy 0.269 eV of a N749-TiO2 –DCM 

sample compared with the transition energy 0.342 eV of N749-TiO2 –propanol using 

continuum model that leads to lower charge transfer current. The transition energy of N749-

TiO2 -DCM is lowest comparing with largest for N749-TiO2 -propanol this because the both 

refractive index and dielectric constant for DCM is lower than for propanol .In addition ,the 

transition energy observed in table(1) increases upon increases the  dielectric constant ( Ɛ ) 

and decreases of refractive index of solvents with same  N749 dye and  TiO2 semiconductor 

electrode . 

Typically, it has been attributed to the polarity of solvents around the N749 dye. Results 

seen in Table (3) clear that potential energy 𝑉(∆, eϕ) increases with increases transition 

energy from 0.269 eV to 0.342 eV and vice versa .Also ,the potential  energy is 0.0360 eV for 

N749-TiO2 -propanol and larger than 0.0206 eV for N749-TiO2 -DCM. This means the N749-

TiO2 –DCM have large charge transfer current than N749-TiO2 –propanol. It's obviously that 

charge transfer cross interface of system depend on potential energy. It will be noted, the 

probability of charge transfers for N749-TiO2 -DCM system is most probable and electrons 

need small energy to cross interface and reach to conduction band of TiO2.  

To reveal both influence of potential energy and transition energy on the charge transfer in 

detail, we see the results in both tables (4) and (5) show   the probability of charge transfer 

current increase with decreased transition energy and potential energy. A higher probability 

of charge transfer is achieved with transition energy 0.269 eV and potential energy 0.0206 eV 

with DCM solvent. It indicates that potential was limited the number of charge transfer and 

the charge transfer current would be decreases tremendously with increases potential 

energy. It can be seen, the probability of charge transfers influences to variance transition 

energy with potential energy. On the other hand, it has important been noted that the 

probability of charge transfer isn’t influence by the driving energy because it was constant for 

both samples system. The  charge transfer current in both tables (4) and (5) indicated that 

increases with decreases the transition energy and potential energy and the probability of 

charge transfer substantially lower in the case of N749 - TiO2 –propanol at  ∆𝑢0 = −0.12eV 

comparing with higher in the case of N749 - TiO2 –DCM at same driving energy  ∆𝑢0 =

−0.12eV. It' has to mean the  charge  transfer is acceptable in N749 - TiO2 –DCM to applicable 
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in devices . This indicate that less probability of charge transfers current due to the less 

number of unoccupied states for electrons at system  .furthermore, we see results in table (4) 

and table (5) the charge transfer current shift with decreased to down when increase the 

transition energy with potential energy. A significant change of probability of charge transfer  

found in  range 1.7328E-11 to reach 2.8041E-10 with DCM solvent and found in  range from 

8.9076E-12 to 1.3361E-10 with propanol. 

The overall decay of charge transfer current was significantly slower with DCM solvent. As 

can be seen from Table (4) and (5) the probability of charge transfer current increases with 

increases the strength electronic transition reach to maximum at strength electronic 

transition 1.5 eV for both samples. It reaches to 2.8041E-10 for N749-TiO2 –DCM samples and 

reach to 1.3361E-10 for N749-TiO2 –propanol samples at 1.5 eV and reach minimum 1.7328E-

11 for N749-TiO2 –DCM samples and 8.9076E-12 for N749-TiO2 –propanol samples at o.10 eV. 

At a first glance the increase in probability  of charge transfer current with increase the 

strength electronic coupling explains  due to strong  coupling of the electronic  energy levels 

between N749 and TiO2  at 1.5 × 10−2  . From results in both table (4) and table (5), we can 

show the significant changes of charge transfer current can be found, although the driving 

force is already same in both in which transition energy be increases from 0.0206 eV with  

DCM solvent to 0.342eVwith  propanol . 

Conclusion  

In this work, the probability of charge transfer of the N749-TiO2 solar cell is calculated and 

studied using the theoretically model based on quantum theory of charge transfer. The N749-

TiO2 device studies by the change the solvents to discussion the electronic characteristics 

such as transition energy, driving energy, potential energy and probability of charge transfer 

current to help understanding the performance device. The electronic characteristics of the 

N749-TiO2 device reveal changes in probability of charge transfer current depending on the 

transition energy and potential energy. The probability of charge transfers current increases 

due to the decrease in the transition energy and decrease the potential energy. Transition 

energy increase with increases dielectric constant (Ɛ) and decreases in the refractive index of 

solvents in both systems. We observed that the charge transfer current depends on the 

potential energy and the high potential energy leads to limited charge electron current due to 

the less number of unoccupied states at large transition energy. A significant changing of 

probability of charge transfer current is found lowering with propanol solvent comparing 

with large with DCM solvent. Indeed, the charge transfer current increases in force with an 

increase in the strength electronic transfer coupling and reach to maximum at 1.5 eV. It can be 

concluded interestingly that DCM solvent is more suitable for using with N749 - TiO2 

compared with propanol solvent because DCM solvent gives good polar media for N749 - 

TiO2 devices 
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 معلومات البحث:  الخلاصة:
في هذا البحث، تم تقديم دراسة نظرية وحساب احتمالية نقل الشحنة الحالية 

بناءً على النظرية الكمومية لنقل الشحنة. تمت دراسة تأثير معاملات نقل 

الشحنة على الاحتمالية الكلية لعملية نقل الشحنة لتحسين الخلية الشمسية 

N749-TiO2الشحنة في  . تؤثر ثلاثة معلمات حرجة على احتمالية نقل

N749-TiO2،  بما في ذلك الطاقة الانتقالية والطاقة الكامنة والاقتران

ونقدم العوامل الأساسية المتأثرة بهذه المعلمات والأدوار الرئيسية  الإلكتروني،

التي لعبت في عملية نقل الشحنة. لاحظنا أن تيار نقل الشحنة يزداد مع 

والاحتمال الكبير لتيار نقل الشحنة  منة،الكاانخفاض الطاقة الانتقالية والطاقة 

يحدث عند الحد الأدنى من الطاقة الكامنة بسبب العدد الكبير من الإلكترونات 

التي تشغلها في النظام مع احتمال طاقة انتقال منخفض لتيار نقل الشحنة كبير 

والوصول إلى التخفيض باستخدام مذيب البروبانول.  DCMباستخدام مذيب 

مع  N749أكثر ملاءمة مع ملامسة  DCMر للاهتمام أن مذيب ومن المثي

TiO2  مقارنة بمذيب البروبانول. بالإضافة إلى ذلك ، فإن احتمال زيادة تيار

نقل الشحنة في القوة مع زيادة قوة اقتران النقل الإلكتروني وتقليل الطاقة 
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Introduction 
         The notion of best simultaneous approximation of functions in normed space and metric 

space, see for example [1-3]. Tanmoto [4]. studied the problem of simultaneous 

approximation of functions via continuous functions in finite dimensional normed space, 

Narange [5]. investigate the concept of best simultaneous approximation in convex metric 

space, Fathi and Hussein [6]. they introduced substantiation subspace of bounded is N- 

simultaneous proximal, Sirhan and Khandagji [7]. discuss the concept of simultaneous 

approximation in Bancch space, Markandey [8]. established some of the results of best 

simultaneous approximation in linear 2-normed space, [9]. found best simultaneous 

approximation in metric space and provide its a unique and in Nazarkand [10]. discuss the 

problem about characterization of simultaneous approximation will extended to the fuzzy 

case. Charlesand his partners [11]. they approximate functions defined on smooth bounded 

domains by elements of the eigen spaces of the Laplacian or the Stokes operator in such a way 

that the approximations are bounded and converge in both Sobolev and Lebesgue spaces and 

Mona [12]. studied best simultaneous approximation in metric spaces by using monotonous 

norms. In this paper, we introduced the concept of better simultaneous approximation of 

bounded functions in k – normed space, characterization and properties of best simultaneous 

approximation are considers.  

Preliminaries   

Let Ȿ  be a normed space and 𝑀 be a closed subspace of Ȿ . For 𝑠 ∈  Ȿ, we have 

http://creativecommons.org/licenses/by/4.0/
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 ḋ(𝑠, 𝑀) = 𝑖𝑛𝑓 {‖𝑠 −  𝑚‖ p: 𝑚 ∈  𝑀} . 

Then m is called a better approximant of 𝑠 ∈  Ȿ  . 

If each function of Ȿ admits a best approxima. from  , then 𝑀 is called proximinial in Ȿ. The 

idea of better simultaneous approximation is a overview of the concept of better 

approximation and may be described as follows:  

For a bounded subspace  ß ⊂  Ȿ , we put 

ḋ(ß, 𝑀)  = 𝑖𝑛𝑓𝑚∈𝑀‖𝑢 − 𝑚‖𝑘, 𝑊ℎ𝑒𝑟𝑒 𝑢 ∈  ß  . 

  An element m ∈ M is called a better simultaneous approximation for ß  if 

 𝑠𝑢𝑝𝑢∈ß‖𝑢 −  ṁ‖𝑘 = ḍ (ß , 𝑀) . 

In this paper 𝐵 is 𝑎 normed space and Ĥ is a closed subspace of  𝐵. 

 We put ‖(𝑠, 𝑏)‖  =  𝑚𝑎𝑥 {‖𝑠‖ , ‖𝑏‖} , and, Ḓ (Ĥ)  =  {(ḥ, ḥ) ∶  ḥ ∈  Ĥ} 

 with ‖(ḥ, ḥ)‖  =  ‖ḥ‖ . we note  that Ž is a normed space and Ḓ (Ĥ) is a closed subspace of Ž. 

We give that Ĥ is simultaneously proximinal in 𝐵 if , for every couple 𝑏1, 𝑏2 ∈  𝐵, there 𝑖𝑠 ĥ ∈

 Ĥ ∋ 

 ḍ (𝑏1, 𝑏2, Ĥ)  =  𝑖𝑛𝑓ḥ∈Ĥ 𝑚𝑎𝑥 {‖𝑎1  −  ḥ‖ , ‖𝑎2  −  ḥ‖}  =  𝑚𝑎𝑥 {‖𝑎1  −  ĥ‖ , ‖𝑎2  −  ĥ‖} .  

In this incident, we say ĥ is a better simultaneous approximant of 𝑏1, 𝑏2 from Ĥ . It is 

unblemished that Ḓ (Ĥ) is proximinal in Ž if and only if Ĥ is simultaneous. proximineal in 𝐵 .  

Definition 2.1 [1] : Let Ȿ  be the normed space and 𝑀 be a closed subspace of 𝑀 . For 𝑠 ∈  Ȿ,  

we have 

 ḍ(𝑠, 𝑀) = 𝑖𝑛𝑓 {‖𝑠 −  𝑚‖: 𝑚 ∈  𝑀} . 

then  𝑚 is called a best approximant of 𝑠 ∈  Ȿ  . 

Definition 2.2 Let Ƒ be the subset of k-normed space À over real vector space and 𝑠1,𝑠2,…,𝑠𝑘 ∈

 À . Then ę ∈  Ƒ  is named the better approximation to 𝑠𝑘 ∈  À of Ƒ  when 

 ‖𝑠1, 𝑠2,…,𝑠𝑘−1 − ḟ‖𝑘  = 
𝑖𝑛𝑓⏟
ę ∈ Ƒ 

 ‖𝑠1, 𝑠2,…,𝑠𝑘  −  ę‖𝑘.  

The family of all better approximation into À from Ƒ symbolized by  𝒿Ƒ(ę)and we know it 

 𝒿Ƒ(ę)  = {ę ∈  Ƒ;  inf ‖𝓃1, 𝓃2, … , 𝓃𝑘  −  ę‖ ∀𝓃𝑘  ∈  À}. 

Definition 2.3 [1]: Let (S, ‖. ‖) be a L.N.S.. For a nonempty subset Á of  𝑆 and 𝑠 ∈  𝑆, 

ḍ (s, Á) = 𝑖𝑛𝑓à∈Á{‖ú −  à‖𝑘 } 

 denotes the distance from s to the set Á, if 
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‖𝑠 −  å‖  =  ḍ(𝑠, Á), 

 then, we say that a function å ∈  Á is named a better approximation for 𝑠 ∈  Ȿ. If each 𝑠 ∈  S 

has one or more best approximation å ∈  Á, then Á is named a proximinal subset of 𝑆. If every 

𝑠 ∈  𝑆 has only one better approximation å ∈  Á, then Á is called a Chebyshev subspace of  𝑆. 

Definition 2.4: Let Ȿ be a linear space over 𝐹, where 𝐹is the real or complex numbers field, 

dim 𝑘 >  1                  and let                                                                                                                                                                             

‖⦁, … , ⦁‖𝑘 : 𝑆 × 𝑆 … × 𝑆 → ℝ+  ∪  {0}                                                                                                                                                   

be a non-negative real-valued function on 𝑆 × 𝑆 … × 𝑆 with the following properties: 

 N1) ‖ 𝑠1, 𝑠2,…,𝑠𝑘 ‖𝑘 = 0 if and only if  𝑠1,𝑠2,…,𝑠𝑘 are linearly dependent vectors . 

 N2) ‖ 𝑠1, 𝑠2,…,𝑠𝑘‖𝑘 is invariant under any transformation . 

N3) ‖𝑠1, 𝑠2,…,𝛽𝑠𝑘‖𝑘 = |𝛽| ‖𝑠1, 𝑠2,…,𝑠𝑘‖𝑘  for all 𝛽 ∈  Ƒ and all 𝑠1,𝑠2,…,𝑠𝑘 ∈  Ȿ . 

 N4) ‖𝑠1, 𝑠2 , … , 𝑠𝑘−1, 𝑠𝑘 + ć‖𝑘 ≤ ‖𝑠1,𝑠2 , … , 𝑠𝑘−1, 𝑠𝑘   ‖𝑘 + ‖𝑠1, 𝑠2 , … , 𝑠𝑘−1, ć ‖𝑘 . 

The couple  (Ȿ , ‖⦁,…,⦁‖) is named an k-normed space . 

Definition 2.5 Let (Ȿ, ‖⦁,...,⦁‖) be a linear k-normed space and E be any bounded subset of Ȿ. 

An element 𝑚∗   ∈  𝑀 is said to be a best approximation to the set 𝐸, if  

𝑠𝑢𝑝𝑠∈𝐸‖𝑠 − 𝑚∗‖ = 𝑖𝑛𝑓𝑚∈𝑀
{ 𝑠𝑢𝑝𝑠∈𝐸  ‖𝑠 − 𝑚‖}  

 

Auxiliary lemmas  

In this section, we introduced some lemmas which its need in our main theorems. 

Lemma 3.1.  If (Ȿ, ‖⦁, . . . , ⦁‖) is L. K-N. S. and 𝑀 ⊂  Ȿ and 𝐸 is bounded subset of Ȿ, then 

ℊ(𝑚, 𝑢) = 𝑠𝑢𝑝𝑠∈𝑊 {‖𝑠1,𝑠2 ,  … , 𝑠𝑘−1, 𝑠𝑘  − 𝑚‖𝑘}  

is a continuous functional on Ȿ, where u ∈  Ȿ\Ľ{s, 𝑚∗}.  

Proof. Since the norm ‖𝑠1,𝑠2 , … , 𝑠𝑘−1, 𝑠𝑘  − 𝑚‖𝑘    is continuous operator of m on 𝑀, ℊ (𝑚, 𝑢) is 

clearly a continuous operators.  

To show this, for any  𝑠1,𝑠2 , … , 𝑠𝑘   ∈  𝐸  and 𝑚, 𝑚`  ∈  𝑀 , we have  

‖𝑠1, 𝑠2 , … , 𝑠𝑘−1, 𝑠𝑘  − 𝑚‖𝑘 ≤ {‖𝑠1, 𝑠2 , … , 𝑠𝑘−1, 𝑠𝑘  − 𝑚‖𝑘 + ‖𝑚 − 𝑚`‖𝑘}. 

Then 

 𝑠𝑢𝑝𝑠1,𝑠2 ,… ,𝑠𝑘 ∈𝐸 
{‖𝑠1, 𝑠2 , … , 𝑠𝑘−1, 𝑠𝑘  − 𝑚‖𝑘} ≤  𝑠𝑢𝑝𝑠1,𝑠2 ,… ,𝑠𝑘 ∈𝐸 

{‖𝑠1, 𝑠2 , … , 𝑠𝑘−1, 𝑠𝑘  − 𝑚‖𝑘 +

 ‖𝑚 − 𝑚`‖𝑘}   . Now, if  

‖𝑚 - 𝑚`‖< 
∈

2
 , then ℊ (𝑚, 𝑢)  ≤  ℊ (𝑚`, 𝑢) +  .  

By interchanging m and 𝑚`.   
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Proof of Theorem will be completed. 

Lemma 3.2: Let (Ȿ, ‖⦁, … … , ⦁‖𝑘) be a linear k-normed space, 𝑀 ⊂  Ȿ and 𝐸 be bounded subset 

of Ȿ. If 𝑚1, 𝑚2 ∈  𝑀 are better simultane. Approxima. to 𝐸 by members of 𝑀. Then 𝑚 =

 𝛶1𝑚1 + 𝛶2𝑚2 is also a best simultan. approxim.  to  

𝜛 =  𝑠1,𝑠2 , … , 𝑠𝑘−1 ∈ Ȿ ,where 0 ≤ Υ ≤ 1 and Υ1 + Υ2 = 1. 

Proof. By using expression of 

𝑠𝑢𝑝𝑠∈𝐸  {‖ϖ,Ȿ
𝑘

− ṁ ‖ }, we determine the followings 

 = 𝑠𝑢𝑝𝑠∈𝐸 {‖ϖ, Ȿ
𝑘

− 𝛹𝑚1 − 𝛹𝑚2‖ }  

= 𝑠𝑢𝑝𝑠∈𝐸{‖𝜛, Υ(Ȿ
𝑘

− 𝑚1) + (1 − Υ)(Ȿ
𝑘

− 𝑚2)‖} .  

From last equality, we easily derive as  

≤[ 𝑠𝑢𝑝𝑠∈𝐸{‖𝜛, Υ(Ȿ
𝑘

− 𝑚1) + (1 − Υ)(Ȿ
𝑘

− 𝑚2)‖} + 𝑠𝑢𝑝𝑠∈𝐸{‖𝜛,Υ(Ȿ
𝑘

− 𝑚1) + (1 − Υ)(Ȿ
𝑘

− 

𝑚2)‖} ] 

By using definition of k-norm and definition 7, we deduce as follows 

𝑖𝑛𝑓𝑚∈𝑀{𝑠𝑢𝑝𝑠∈𝐸‖𝜛, Ȿ
𝑘

− 𝑚‖}  

Subsequently, we complete the proof of Lemma. 

Main results  

           We proven some theorems which related better simultaneous. k-approximation of 

bounded functions in k-normed space.  

Theorem 4.1. Let (Ȿ,‖⦁, … … , ⦁‖𝑘)be a linear k-normed space, 𝑀 is a non-empty strictly 

convex subset of Ȿ and 𝑄 be a compact subset of Ȿ. Then there is only one 𝑞0 ∈  𝑄 such that 

‖ 𝑠1,𝑠2 , … , 𝑠𝑘−1,𝑆0
− 𝑞0 ‖𝑘  = 𝑖𝑛𝑓𝑞∈𝑄 {‖ 𝑠1,𝑠2 , … , 𝑠𝑘−1, 𝑠0 − 𝑞‖𝑘}  

for 𝑆0 ∈ Ȿ\Q  and for every  𝑠1,𝑠2 , … , 𝑠𝑘−1 ∈ Ȿ\Ľ {s ∈ M} and 𝑞0  ∈ Q . 

 Proof. Let 𝜛 =   𝑠1,𝑠2 , … , 𝑠𝑘−1 

And 𝜛`= 𝑠1
`,𝑠2

`, … , 𝑠𝑘−1
`  

 If 𝑆0 ∈  𝑄 . Then, we have ‖𝜛, 𝑠0 − 𝑞0‖ =  0.  

Hence, assume that , 𝑠0 ∈  𝑄 or  ∈  Ȿ\𝑄 . 

 If we say  

𝛿 = 𝑖𝑛𝑓𝑞∈𝑄 {‖ 𝑠0 − 𝑞, 𝜛 ‖𝑘}    and 

 δ = 𝑖𝑛𝑓𝑞∈𝑄 {‖ 𝑠0 − 𝑞, 𝜛` ‖}  . 
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  Then, there are linearly independent elements 𝜛` and 𝜛 in Ȿ.  

So, there is a Cauchy sequence {𝑞𝑛} such that  

‖ 𝑠0 − 𝑞𝑛, 𝜛 ‖‖ - δ →0 as n→∞    , ‖ 𝑠0 − 𝑞𝑚, 𝜛 ‖ - δ →0 as m→∞   

& ‖𝑠0 − 𝑞𝑛, 𝜛` ‖- δ →0 as n→∞    ,  ‖ 𝑠0 − 𝑞𝑚, 𝜛` ‖ - δ →0 as m→∞   

 so, we procure the following  

‖𝑠0 − 𝑞0, 𝜛‖= δ   and ‖‖𝑠0 − 𝑞0, 𝜛∗ ‖= δ . 

 By using the following inequalities 

δ ≤  ‖ 𝑠0 − 𝑞0 , 𝜛 ‖  ≤  ‖ 𝑠0 − 𝑞𝑛, 𝜛 ‖+ ‖𝑞𝑛 − 𝑞0 , 𝜛 ‖ 

 and  

δ ≤  ‖ 𝑠0 − 𝑞0 , 𝜛∗  ‖  ≤  ‖ 𝑠0 − 𝑞𝑛, 𝜛∗ ‖+ ‖𝑞𝑛 − 𝑞0 , 𝜛∗  ‖ 

From this, we see that  

‖ (𝑞0 − 𝑞0 
`, 𝜛 ‖

2
 = ‖(𝑞0 −  𝑠0 ) + (𝑠0 −  𝑞0 

`), 𝜛‖2 

= ‖(𝑞0 − 𝑠0 ) + (𝑠0 −  𝑞0 
`), 𝜛‖2 + ‖( 𝑞0 −  𝑠0 ) + (𝑠0 −  𝑞0 

`), 𝜛‖2- ‖ 𝑞0 + 𝑞0 
` − 2𝑠0, 𝜛‖2 

≤ 2(‖ 𝑠0 − 𝑞0 , 𝜛 ‖2+ ‖ 𝑞0 
` − 𝑠0, 𝜛‖2) – 4 ‖

𝑞0 +𝑞0 
` 

2
− 𝑠0, 𝜛‖2 

≤ 2(2𝛿2) − 4𝛿2 = 0 

We find 𝑞0 = 𝑞0 
` . 𝐼𝑛 𝑠𝑖𝑚𝑖𝑙𝑎𝑟 way , we again obtain 𝑞0 = 𝑞0 

` with respect to q . 

 ‖ (𝑞0 − 𝑞0 
`, 𝜛∗ ‖

2
 = ‖(𝑞0 −  𝑠0 ) + (𝑠0 −  𝑞0 

`), 𝜛∗‖2 

= ‖(𝑞0 − 𝑠0 ) + (𝑠0 −  𝑞0 
`), 𝜛∗‖2 + ‖( 𝑞0 −  𝑠0 ) + (𝑠0 −  𝑞0 

`), 𝜛∗‖2- ‖ 𝑞0 + 𝑞0 
` − 2𝑠0, 𝜛∗‖2 

≤ 2(‖ 𝑠0 − 𝑞0 , 𝜛∗ ‖2+ ‖ 𝑞0 
` − 𝑠0, 𝜛∗‖2) – 4 ‖

𝑞0 +𝑞0 
` 

2
− 𝑠0, 𝜛∗‖2 

≤ 2(2𝛿2) − 4𝛿2 = 0 

Then , we complete the proof of theorem . 

Theorem 4.2  

Let  𝑠1, 𝑠2 , … , 𝑠𝑘  ∈ 𝑆, 1 ≤ 𝑖 ≤ 𝑚 𝑎𝑛𝑑 Ƥ𝑚 ∈    ℙ𝑛 .Then 

inf  {𝑛‖ ( 𝑠1, 𝑠2 , … , 𝑠𝑘−1  )
1

𝑛
∑ (𝑠𝑖

𝑘
  

− Ƥ𝑖) ‖𝑚
𝑖=1 𝑘

≤  inf  { ∑ ‖(𝑚
𝑖=1  𝑠1, 𝑠2 , … , 𝑠𝑘−1, 𝑠𝑖

𝑘 −

Ƥ𝑖)‖𝑘 , ;   Ƥ𝑖 ∈  ℙ𝑛} 

Proof:  

It is known 
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‖ 𝑠1, 𝑠2 , … , 𝑠𝑘−1  , ∑ 𝔰𝑗
(𝑘)

− Ƥ𝑗(. )‖𝑘

𝑚

𝑗=1

= ‖  𝑠1, 𝑠2 , … , 𝔰𝑘−1  , (𝑠1
𝑘 − Ƥ1(. )) + (𝑠2

𝑘 − Ƥ2(. )) + ⋯ + (𝑠𝑚
𝑘 − Ƥ𝑚) ‖𝑘 

≤ ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  , 𝔰1
𝑘 − Ƥ1(. )‖𝑘 + ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  , 𝔰2

𝑘 − Ƥ2(. )‖𝑘 + ⋯ + ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  , 𝔰𝑚
𝑘

− Ƥ𝑚 ‖𝑘 

=  ∑ ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  ,
𝑚

𝑖=1
𝔰𝑖

(𝑘)
− Ƥ𝑖(. )‖𝑘 

= 𝑛‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  ,
1

𝑛
∑ 𝔰𝑖

(𝑘)
− Ƥ𝑖(. )‖𝑘  ≤ ∑ ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  ,

𝑚

𝑖=1
𝔰𝑖

(𝑘)
− Ƥ𝑖(. )‖𝑘 

𝑚

𝑖=1
 

We can taking inf ,  

inf‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  ∑ 𝔰𝑖
(𝑘)

− Ƥ𝑖(. )‖𝑘 ≤ inf ∑ ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  ,
𝑚
𝔧=1 𝔰𝔧

(𝑘)
− Ƥ𝔧(. )‖𝑘

𝑚
𝑖=1   

The above theorem, better k-approximation bounded above by the of better simultaneous 

approximation in same space. 

Theorem 4.3   

Let  𝑠1, 𝑠2 , … , 𝑠𝑘  ∈ 𝑆 , 1 ≤ 𝑖 ≤ 𝑛 𝑎𝑛𝑑 Ƥ𝑚 ∈    ℙ𝑛 .Then 

inf {‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  ,
1

𝑛
∑ 𝑠𝑖

(𝑘)
− Ƥ𝑖(. )‖𝑘

𝑚

𝑖=1

≤ inf{max {∑ ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  ,
𝑚

𝑖=1
𝔰𝑖

(𝑘)
− Ƥ𝑖(. )‖𝑘 ;  Ƥ𝑚 ∈    ℙ𝑛}} 

Proof: 

By using the relation 

 ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  , ∑ 𝑠𝔧
(𝑘)

− Ƥ𝔧(. )‖𝑘 ≤ ∑ ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  ,
𝑚
𝔧=1 𝔰𝔧

(𝑘)
− Ƥ𝔧(. )‖𝑘  𝑚

𝔧=1  

Then 

 ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  ,
1

𝑛
∑ 𝑠𝔧

(𝑘)
− Ƥ𝔧(. )‖𝑘  ≤ ∑

1

𝑛
‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  ,

𝑚

𝔧=1
𝔰𝔧

(𝑘)
− Ƥ𝔧(. )‖𝑘 

𝑚

𝔧=1
 

we get , 

1 

𝑛
{𝑛. max {‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  , 𝔰𝔧

(𝑘)
− Ƥ𝔧(. )‖𝑘} 

= max⏟
𝔧

{‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  , 𝔰𝔧
(𝑘)

− Ƥ𝔧(. )‖𝑘}. 
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Then  

inf {‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  , ,
1

𝑛
∑ 𝔰𝔧

(𝑘)
− Ƥ𝔧(. )‖𝑘

𝑚

𝔧=1

≤ inf{max {∑ ‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  , 𝔰𝔧
(𝑘)

 
𝑚

𝔧=1
− Ƥ𝔧(. )‖𝑘 ;  Ƥ𝑚 ∈    ℙ𝑛}} 

 

Theorem 4.4   

Let  𝑠1, 𝑠2 , … , 𝑠𝑘  ∈ 𝑆;be bounded functions , 𝑡 ∈ 𝒳 = [0,1], 

take  ῤ = (𝑢1(𝑡), 𝑢2(𝑡), … , 𝑢𝑛 (𝑡)) be rearrangement of ᾰ =  (𝑚1(𝑡), 𝑚2 (𝑡), … , 𝑚𝑘  (𝑡))  such 

that ῤ , ᾰ both increasing monotonicity ,We can  defined the mapping  ẞ: [0,1] → ℝ  ∋ ẞ(t) =

 𝑢𝑛+1

2

(𝑡). 

Now ,let 𝑀 = {𝑚 ∈   ℓƤ  (𝒳) ; 𝑢𝑛−1

2

(𝑡) ≤ 𝑚(𝑡) ≤  𝑢𝑛+1

2

(𝑡)}. 

Then 𝑚∗ ∈ 𝑀  is best approximation to ẞ if and only if 𝑚∗ is best simultaneous approximation 

to  𝑠1, 𝑠2 , … , 𝑠𝑘   . 

proof:  

 We have ẞ(t) =  𝑢𝑛+1

2

(𝑡) , 𝑡 ∈ 𝒳  

Let 𝑚1 =  𝑚∗𝑏𝑒 𝑎𝑏𝑒𝑠𝑡 𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑖𝑜𝑛 𝑡𝑜 ẞ 𝑎𝑛𝑑 𝑚2 ∈ 𝑀 . 

 By using the relation 

 ℋ𝑛(∑ |𝑠𝑖
𝑘|𝑚

𝑖=1 ) = {‖ ∑  𝑠1, 𝑠2 , … , 𝑠𝑘−1  ,
𝑚
𝑖=1 𝑠𝑖

(𝑘)
− Ƥ𝑛

∗ ‖𝑘 , Ƥ𝑛
∗ ∈ ℙ𝑛} 

and a norm of function in   ℓƤ  (𝒳)  , we get  

‖ẞ(. ) − 𝑚1(. )‖𝑘 = inf{‖ẞ(. ) − 𝑚𝑗(. ); 𝑗 = 1,2‖𝑘 … … … (1)  

On the other hand using the strict monotonicity of functions Ȿ  . 

 from, (1)we get  

{ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  , 𝔰𝑘  − 𝑚1(. )‖𝑘} ≤ min{‖ 𝔰1, 𝔰2 , … , 𝔰𝑘−1  , 𝔰𝑘 − 𝑚𝑗(. )‖𝑘 } 

So, 

{ 𝑠1, 𝑠2 , … , 𝑠𝑘−1  , ∑  ‖s(. ) − 𝑚1(. )‖𝑘} ≤ min {∑ ‖
𝑛

𝑖=1
 𝑠1, 𝑠2 , … , 𝑠𝑘−1  ,

𝑛

𝑖=1
s(. ) − 𝑚𝑗(. )‖𝑘,        𝑗

= 1,2} … … … (2) 

We have 𝑚1 is best simultaneous approximation to Ȿ.  

Conversely: 
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𝐴𝑠𝑠𝑢𝑚𝑒 

 𝑚1 =  𝑚∗𝑖𝑠 𝑏𝑒𝑠𝑡 simultaneous 𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑖𝑜𝑛 𝑡𝑜  𝑠1, 𝑠2 , … , 𝑠𝑘   𝑎𝑛𝑑 𝑚2 ∈ 𝑀. 𝐼𝑓 

‖ 𝑠1, 𝑠2 , … , 𝑠𝑘−1  , 𝔰𝑘  (. ) − 𝑚1(. )‖𝑘 =
1

𝑛
 |ẞ(𝓉) − 𝑚𝑗(𝓉)| , 𝑗 = 1,2  

From (2)  , we have  

‖ẞ(𝓉) − 𝑚1(𝓉)‖𝑘 ≤ min{‖ẞ(𝓉) − 𝑚𝑗(𝓉); 𝑗 = 1,2‖𝑘  

‖|(ẞ(𝓉) − 𝑚1(𝓉))ŷ(𝑡)|Ƥ‖𝑘 ≤ min {‖|(ẞ(𝓉) − 𝑚𝑗(𝓉))ŷ(𝓉)|
Ƥ

‖𝑘  , 𝑗 = 1,2 } 

We have 𝑚1 is best approximation to ẞ . 

             

 

Conclusion 

In this work, the best simultaneous approximation of bounded functions in the k-normed 

pace was found through the use of some linear operators. Also, we were able to find a new 

relationship between two basic concepts in the approximation theory, which are the best 

approximation for restricted functions and the best approximation associated with these 

functions 
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Introduction:  
       The idea of 2−normed spaces has been principal presented via R.  Freese [1]. These 

notions are inspired by the mark of area in 2- dimensional Euclidean space this  subject has 

been studied by great mathematicians like    White, Cho, Gupta, Raji  and others [2, 3, 5],S. 

Elumalai [2], T. Markandeya  naidu and D. Bharathi [3]  , S. Elumalai , R. Vijayaragavan [4] , I. 

Singer [5] and approximation in two dimensional normed linear space has been stated via G.  

Godini [7] , J.  Mach  [8], [9] , P.D. Milman [10] such that them of research find  several of the 

notions of best approximation in 2 –normed linear space, Mehmet [11] investigate and 

analyses a new study on the best simultaneous approximation in the context of linear 2-

normed spaces and Alaa [12] studied best simultaneous approximation of unbounded 

functions in weighted spaces and  . In this paper, we study best simultaneous approximation 

of the  bounded  functions  in  2 –normed linear space and we select a basically dissimilar 

methods and present a possible generality of typical norm retentive the expanse analogue 

properties. This widespread norm will be called 2 -norm.  

Let 𝒩2 be 2−normed space of  ℝ real number, ℳ𝓆 subspace of 𝒩2  and we define the following 

which need its in the main results.    

Preliminaries  

Definition 2.1: ‖. , . ‖𝑏,2 : S× 𝑆 → ℛ be real mapping which gratify the following properties  

http://creativecommons.org/licenses/by/4.0/
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1) For 𝓈1, 𝓈2  ∈ 𝑆 , ‖𝓈1, 𝓈2‖𝑏,2 = 0  if and only if 𝓈1, 𝓈2 are linearly dependent. 

2) ‖𝓈1, 𝓈2‖𝑏,2  =  ‖𝓈2, 𝓈1‖𝑏,2 ,  

3) ‖𝒶𝓈1, 𝓈2‖𝑏,2 = |𝒶| ‖𝓈1, 𝓈2‖𝑏,2 ,  

4) ‖𝓈1, 𝓈2 − 𝓈3 ‖𝑏,2 ≤  ‖𝓈1, 𝓈2 − 𝓈4‖𝑏,2 +  ‖𝓈1, 𝓈4 − 𝓈3‖𝑏,2 , for every 𝓈1, 𝓈2, 𝓈3, 𝓈4 ∈ 𝑆 and 𝒶 ∈

 ℝ  then (𝑆, ‖ . ‖𝑏,2) is called 2 – normed linear space and denoted by 𝒩2 .  

Definition 2.2 : Let 𝒩2 be a 2 – normed linear space on 𝔽 ( 𝑟𝑒𝑎𝑙 𝑓𝑖𝑒𝑙𝑑) and  (𝑀 ≠ ∅ ) a subset 

of ℳ𝓆 . for a bounded subset 𝒴 of 𝒩2 . as define  

𝑟𝑎𝑑𝑀(𝒴) = 𝑖𝑛𝑓 𝑝 ∈ 𝑀 𝑠𝑢𝑝𝒶∈𝒴 ‖𝓏 , 𝒶 − 𝑝‖𝑏,2   

𝓏 ∈  
𝒩2

ℳ𝓆 
⁄    , and 𝑐𝑒𝑛𝑡𝑀(𝒴)  =  𝑝1  ∈ 𝑀 ∶ 

 𝑠𝑢𝑝𝒶∈𝒴  ‖𝓏, 𝒶 − 𝑃1‖𝑏,2 = 𝑟𝑎𝑑𝑀(𝒴)   for every  𝓏 ∈  
𝒩2

ℳ𝓆
⁄   .  

The number 𝑟𝑎𝑑𝑀(𝒴) is called the Chebyshev radius of  𝒴 with respect  

to M and an element 𝑝1 ∈  𝑐𝑒𝑛𝑡𝑀(𝒴) is called a better simultaneous approximation.  

Definition 2.3: If 𝒴 be a singleton set with 𝒴 = {𝒷} ,  𝒶 ∈  
𝒩2

�̅�
⁄  ,then 𝑟𝑎𝑑𝑀(𝒴) is the expanse 

of a to M , indicated by  expan. (𝒶 , 𝑀) and defined by expan. (𝒶, 𝑀)  = 𝑖𝑛𝑓𝑝∈𝑀
 ‖𝓏 , 𝒷 − 𝑝‖𝑏,2 

for every  𝓏 ∈  
𝒩2

ℳ𝓆
⁄   and  

𝑐𝑒𝑛𝑡𝑀(𝒴) is the collection of all better approximation of a on view of  M  indicated via 

𝑃𝑀(𝒷) and defined the following : 

  

𝑃𝑀(𝒷) = {𝑝1 ∈ 𝑀: ‖𝓏, 𝒷 − 𝑝1‖𝑏,2 = expan(𝒷, 𝑀), ∀ 𝓏 ∈
𝒩2

ℳ𝓆
⁄ }. 

Definition 2.4: [6]: A subspace D of  𝑋 ( vector space )  is called  convex  if  𝑚1, 𝑚2 ∈ D 

implies  

M= [𝓏 ∈ 𝑋 , 𝓏 = 𝜆𝑚1 + (1 − 𝜆)𝑚2 , 0 ≤  𝜆 ≤ 1] ⊂ 𝐷  

Definition 2.5 [6]: A convex space  is called  strictly convex if every two elements in the 

space, The line segment joining the two elements is contained within in 𝐷. In other word, 

if for all 𝑚1, 𝑚2 ∈ 𝐷 with 𝑚1 ≠ 𝑚2 and  𝜆 ∈ (0, 1) such that  𝜆𝑚1 + (1 − 𝜆) 𝑚2 ∈ 𝐷. 

within in 𝐷. In other word, if for all 𝑚1, 𝑚2 ∈ 𝐷 with 𝑚1 ≠ 𝑚2 and  𝜆 ∈ (0, 1) such that  

𝜆𝑚1 + (1 − 𝜆) 𝑚2 ∈ 𝐷. 

Main Results 

       In this section we, invest age four theorems with related main object in our work with 

denoted 2-normed linear space via two- N.L.S.   
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Theorem 3.1: Let 𝒩2 be 2- normed linear space, 𝑀 ⊆ 𝒩2 and 𝒴 is bounded  in 𝒩2 , then the 

function ℱ(𝑓, 𝑚1) define by           

sup  ‖𝑓 , 𝑏 − 𝑚1‖𝑏,2 , 𝑓 ∈
𝒩2

ℳ𝓆  ⁄ , 𝑚1 ∈ 𝑀 , 𝑏 ∈ 𝒴 is a continuous . 

Proof : Let  𝑏 ∈ 𝒴 and 𝑚1 , 𝑚2 ∈ 𝑀 we have  

‖𝑓, 𝑏 − 𝑚1‖𝑏,2 ≤ ‖𝐹, 𝑏 − 𝑚2‖𝑏,2 + ‖𝑓, 𝑚2 − 𝑚1‖𝑏,2  , 
𝑓 ∈ 𝒩2

ℳ𝓆
⁄  . Then  

𝑠𝑢𝑝 𝑏∈𝒴  ‖𝑓, 𝑏 − 𝑚1‖𝑏,2  ≤ 𝑠𝑢𝑝𝑏∈𝒴{‖𝐹, 𝑏 − 𝑚2‖𝑏,2  +  ‖𝑓, 𝑚2 − 𝑚1‖𝑏,2} . 

Now, if  ‖𝑓, 𝑚2 − 𝑚1‖𝑏,2 ≤ 𝜖 , then  ℱ(𝑓, 𝑚1)  ≤  ℱ(𝑓, 𝑚2) + 𝜖 .  

By exchanging 𝑚1and 𝑚2  we get  

ℱ(𝑓, 𝑚2)  ≤  ℱ(𝑓, 𝑚1) +  𝜖 ⟹  |ℱ(𝑓, 𝑚1) − ℱ(𝑓, 𝑚2)|  < 𝜖   

That is ℱ(𝑓, 𝑚1) is continuous on 𝒩2 .  

Theorem 3.2: Let 𝒩2 be a 2- normed linear space and M subset of  𝒩2 with dim 𝑀 = 𝑛 < ∞. 

Then there is a better simultaneous estimate 𝑚1 ∈ 𝑀 to any certain compact subspace 𝒴 of 

𝒩2. 

proof : Since 𝒴 is compact there is a positive real number 𝐶 such that  

‖𝓎 , 𝑘‖𝑏,2 ≤ 𝐶 , ∀  𝓎 ∈ 𝒴 and 𝑘 ∈ 𝒩2. 

Now, we define the subset D of  M  , 𝑀 ≡ 𝑀(0, 𝑎) then by function which define  

𝑖𝑛𝑓𝑑∈𝐷𝑠𝑢𝑝𝓎∈𝒴‖𝑘 , 𝓎 − 𝑑‖𝑏,2 = 𝑖𝑛𝑓𝑚1∈𝑀𝑠𝑢𝑝𝓎∈𝒴‖𝑘, 𝓎 − 𝑚1‖𝑏,2   

                               , 𝑘 ∈  
𝒩2

ℳ𝓆
⁄  ≤ 𝐶  

Since d is compact the continuous function ℱ(𝑑, 𝑘) attains its minim. over D for some 𝑚1 ∈ 𝑀 

which is the better simultaneous approximation to 𝓎  .  

Theorem 3.3 : Let 𝒩2 be a 2-normed linear space and  M be a conv. subspace of  𝒩2 and  𝒴 ⊂

 𝒩2 . if 𝑚1 , 𝑚2 ∈ 𝑀 are two best simultaneous approximations to 𝒴 by element of M . Then 

  𝑚 =∝ 𝑚1 + (1−∝)𝑚2 , 0 ≤ ∝ ≤ 1 . 

also better simultaneous approximations to 𝒴. 

Proof: For 𝓏 ∈
𝒩2

ℳ𝓆
⁄ . 

sup𝓎∈𝒴‖𝓏, 𝓎 − 𝑚2‖𝑏,2  

= sup𝓎∈𝒴‖𝓏, 𝓎 − (∝ 𝑚1  − (1−∝)𝑚2) ‖𝑏,2  

= sup𝓎∈𝒴‖𝓏, 𝓎 −∝  𝑝 − (𝑝°−∝ 𝑝°)‖
𝑏,2
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= sup𝓎∈𝒴‖𝓏, 𝓎−∝  𝑝 − 𝑝°+∝ 𝑝°‖
𝑏,2

   

= sup𝓎∈𝒴‖𝓏, 𝓎 −∝  𝑝+∝ 𝓎−∝ 𝓎 − 𝑝°+∝ 𝑝°‖
𝑏,2

 

= sup𝓎∈𝒴‖𝓏, ∝ (𝓎 − 𝑝)  +  (1− ∝) − 𝑝°(1− ∝)‖
𝑏,2

 

= sup𝓎∈𝒴‖𝓏, ∝ (𝓎 − 𝑝)  + (1− ∝)(𝓎 −  𝑝°)‖
𝑏,2

 

≤ sup𝓎∈𝒴 ∝ ‖𝓏, 𝓎 − 𝑝‖𝑏,2 + (1− ∝)‖𝓏, 𝓎 −  𝑝°‖
𝑏,2

 

≤∝ sup𝓎∈𝒴‖𝓏, 𝓎 − 𝑝‖𝑏,2 + (1− ∝) sup𝓎∈𝒴‖𝓏, 𝓎 −  𝑝°‖
𝑏,2

 

=∝ d(𝒴, 𝑀)𝓆 + (1− ∝) d(𝒴, 𝑀)𝓆  

=∝ d(𝒴, 𝑀)𝓆 + d(𝒴, 𝑀)𝓆− ∝ d(𝒴, 𝑀)𝓆 

= d(𝒴, 𝑀)𝓆  . 

d(𝒴, 𝑀)𝓆 = inf𝑝∈𝑀sup𝓎∈𝒴‖𝓏, 𝓎 − 𝑝°‖
𝑏,2

 

≤ sup𝓎∈𝒴   ‖𝓏, 𝑝 − 𝑝°‖
𝑏,2

                  

d(𝒴, 𝑀)𝓆 = sup𝓎∈𝒴‖𝓏, 𝓎 − 𝑝°°‖
𝑏,2

 . 

The proof has been achieved. 

Theorem 3.4 : Let 𝒩2be a strictly convex  2- normed linear space and M be a sub space of 𝒩2 

with dim 𝑀 = 𝑛 < ∞ . Then there is a unique better simultaneous approximations from the 

element M by any given compact subspace 𝒴 of 𝒩2 . 

Proof:  

Let 𝑚1and 𝑚2 (𝑚1 ≠ 𝑚2) are better simultaneous approximations to 𝒴 then 𝓏 ∈
𝒩2

ℳ𝓆  ⁄  

inf𝓎∈𝒴sup𝓎∈𝒴‖𝓏, 𝓎 − 𝑝‖𝑏,2 

= sup𝓎∈𝒴‖𝓏, 𝓎 − 𝑚1‖𝑏,2 

= sup𝓎∈𝒴‖𝓏, 𝓎 − 𝑚2‖𝑏,2 

= 𝐿 

Then by theorem 3.3 

𝑚1+𝑚2

2
  is also the better simultaneous approximations. 

 Thus,  

sup𝓎∈𝒴 ‖𝓏, 𝓎 −
𝑝1+𝑝2

2
‖

𝑏,2
= 𝐿               
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Since 𝒴 is compact there is an element 𝑎1 such that  

sup𝓎∈𝒴 ‖𝓏, 𝓎 −
𝑝1 + 𝑝2

2
‖

𝑏,2
 

= sup𝓎∈𝒴 ‖𝓏, 𝑎1 −
𝑝1 + 𝑝2

2
‖

𝑏,2
= 𝐿 

From equation 3.3  ‖𝓏, 𝑎1 − 𝑝1‖𝑏,2 ≤ 𝐿 and ‖𝓏, 𝑎1 − 𝑝2‖𝑏,2 ≤ 𝐿  

Then by strict convexity we have  

‖𝔃, 𝒂𝟏 − 𝒑𝟏 + 𝒂𝟏 − 𝒑𝟐‖𝐛,𝟐 < 𝟐𝑳  

That is ‖𝓏, 𝑎1 −
𝑝1+𝑝2

2
‖

𝑏,2
< 𝐿  

This controverts. Hence The proof has been achieved. 

Theorem 3.5: Let 𝒩2 be a two- N.L.S. is strictly convex if and only if q ∈ (1, ∞) and  𝒹 ∉

𝐷(𝑚1 , 𝑚2) for  𝑚1 , 𝑚2 ∈ 𝒩2 with 𝑚1  ≠  𝑚2imply that  

‖
𝑚1+𝑚2

2
, 𝒹 ‖

𝑞

𝑏,2
<  

‖𝑚1,𝒹 ‖𝑞
𝑏,2 + ‖𝑚2,𝒹‖𝑞

𝑏,2

2
  

Proof : Suppose that  q ∈ (1, ∞) and   ∉ 𝐷(𝑚1 , 𝑚2) for  𝑚1 , 𝑚2 ∈ 𝒩2 

 with  𝑚1  ≠  𝑚2 . 

 Let ‖𝑚1, 𝒹 ‖𝑏,2 = ‖𝑚2, 𝒹‖𝑏,2  = 1 . Since M(𝑥) = 𝑥𝑞 is a convex function on (0, ∞) and 

 ‖𝑚1 + 𝑚2, 𝒹 ‖𝑏,2 ≤ ‖𝑚1, 𝒹‖𝑏,2 + ‖𝑚2, 𝒹‖𝑏,2 , we have  

‖
𝑚1+𝑚2

2
, 𝒹 ‖

𝑞

𝑏,2
 ≤  (

‖𝑚1,𝒹 ‖𝑏,2+‖𝑚2,𝒹 ‖ 𝑏,2

2
)

𝑞

  ≤  
‖𝑚1,𝒹 ‖𝑞

𝑏,2 + ‖𝑚2,𝒹‖𝑞
𝑏,2

2
  . 

If ‖
𝑚1+𝑚2

2
, 𝒹 ‖

𝑞

𝑏,2
 =  

‖‖𝑚1,𝒹 ‖ ‖
𝑞

𝑏,2
 + ‖𝑚2,𝒹‖𝑞

𝑏,2

2
  , then  

‖
𝑚1+𝑚2

2
, 𝒹  ‖

𝑏,2
 =  

‖𝑚1+𝒹 ‖𝑏,2 + ‖𝑚2+𝒹‖𝑏,2

2
  and so  , since 𝒩2 is strictly convex,  

we have  𝑚2 =  ℓ 𝑚1  for some  ℓ > 0  and so ,  from ‖𝑚1, 𝒹 ‖𝑏,2 = ‖𝑚2, 𝒹 ‖𝑏,2 = 1, 

it follows that  𝑚2 = 𝑚1 , which is a controverts . Therefore,  

we have  ‖
𝑚1+𝑚2

2
, 𝒹 ‖

𝑞

𝑏,2
 <  

‖𝑚1+𝒹 ‖𝑞
𝑏,2 + ‖𝑚2+𝒹‖𝑞

𝑏,2

2
  .  

conversely , Let  ‖𝑚1, 𝒹 ‖𝑏,2 = ‖𝑚2, 𝒹 ‖𝑏,2 =
‖𝑚1+𝑚2,𝒹‖𝑏,2 

2
 = 1 and  𝒹 ∉ 𝐷(𝑚1, 𝑚2). 

If  𝑚1 ≠ 𝑚2 and   q ∈ (1, ∞) , then  

  1=  ‖
𝑚1+𝑚2

2
, 𝒹  ‖

𝑞

𝑏,2
 <  

‖𝑚1,𝒹 ‖𝑞 𝑏,2+ ‖𝑚2+𝒹‖𝑞
𝑏,2

2
= 1 ,  this is a controverts and so 𝑚2 ≠  𝑚1 .  
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We obtain   𝒩2 is strictly convex. 

The proof has been achieved 

Theorem 3.6 : Let 𝒩2 be a 2- normed linear space is strictly two−convex if and only if  q ∈

(1, ∞) ,  𝒹 ∉ 𝐷(𝑚1, 𝑚2)  and ‖𝑚1, 𝑚2 ‖𝑏,2‖𝑚2, 𝒹 ‖𝑏,2‖𝑚1, 𝒹 ‖𝑏,2 ≠ 0 imply that  

‖
𝑚1+𝒹 

√3
 ,

𝑚2+𝒹 

√3
‖

𝑞

𝑏,2
<  

‖𝑚1,𝒹 ‖𝑞
𝑏,2 + ‖𝑚2,𝒹 ‖𝑞

𝑏,2+ ‖𝑚1,𝑚2‖𝑞
𝑏,2

3
  . 

Proof : A assume that  q ∈ (1, ∞) ,  𝒹 ∉ 𝐷(𝑚1, 𝑚2)   

and ‖𝑚1, 𝑚2 ‖𝑏,2‖𝑚2, 𝒹 ‖𝑏,2‖𝑚1, 𝒹 ‖𝑏,2 ≠ 0 . 

Since ‖𝑚1 + 𝒹   , 𝑚2 + 𝒹 ‖𝑏,2  ≤  ‖𝑚1, 𝑚2‖𝑏,2  + ‖𝑚2, 𝒹 ‖𝑏,2 + ‖𝒹 , 𝑚1 ‖𝑏,2 and M(𝑥) = 𝑥𝑞 is a 

convex function on (0, ∞) , we have  

 ‖
𝑚1+𝒹  

√3
 ,

𝑚2+𝒹 

√3
‖

𝑞

𝑏,2
 ≤   (

‖𝑚1,𝒹 ‖𝑏,2+‖𝑚2,𝒹 ‖𝑏,2+‖𝑚1,𝑚2‖𝑏,2

3
)

𝑞

  

≤  
‖𝑓,𝓌 ‖𝑞

𝑏,2 + ‖𝑔,𝓌 ‖𝑞
𝑏,2+ ‖𝑓,𝑔‖𝑞

𝑏,2

3
  .  

If  ‖
𝑚1+𝒹 

√3
 ,

𝑚2+𝒹 

√3
‖

𝑞

𝑏,2
  =  

‖𝑚1,𝒹 ‖𝑞 𝑏,2+ ‖𝑚2,𝒹 ‖𝑞
𝑏,2+ ‖𝑚1,𝑚2‖𝑞

𝑏,2

3
  , then 

 ‖𝑚1 + 𝒹  , 𝑚2 + 𝒹 ‖𝑏,2 =  ‖𝑚1, 𝑚2‖𝑏,2  + ‖𝑚2, 𝒹 ‖𝑏,2 + ‖𝑚1, 𝒹  ‖𝑏,2   and so ,  

Since  𝒩2 is strictly 2 − convex  , 𝒹 =  ℓ𝑚1+ 𝒿𝑚2  for some  ℓ, 𝒿 > 0 , which   

Controverts  𝒹 ∉ 𝐷(𝑚1, 𝑚2) , therefore, we have  

 ‖
𝑚1+𝒹 

√3
 ,

𝑚2+𝒹 

√3
‖

𝑞

𝑏,2
  <

‖𝑚1,𝑚2 ‖𝑞
𝑏,2 + ‖𝑚2,𝒹 ‖𝑞

𝑏,2+ ‖𝑚1,𝒹  ‖𝑞
𝑏,2

3
 . 

Conversely , assume that  ‖𝑚1, 𝑚2‖𝑏,2 = ‖𝑚1, 𝒹 ‖𝑏,2 = ‖𝑚2, 𝒹 ‖𝑏,2  

= 
1

3
  ‖𝑚1 + 𝒹   , 𝑚2 + 𝒹 ‖𝑏,2 = 1. Let   𝒹 ∉ 𝐷(𝑚1, 𝑚2) and  q ∈ (1, ∞).  

By hypothesis , we have  

1= ‖
𝑚1+𝒹 

√3
 ,

𝑚2+𝒹 

√3
‖

𝑞

𝑏,2
<  

‖𝑚1,𝒹 ‖𝑞
𝑏,2 + ‖𝑚2,𝒹 ‖𝑞

𝑏,2+ ‖𝑚1,𝑚2‖𝑞
𝑏,2

3
 = 1 , 

Which is a Controverts and so , 𝒹 ∉ 𝐷(𝑚1, 𝑚2) , 𝒹 =  ℓ𝑚1+ 𝒿𝑚2  for  some , ℓ . 𝒿 From  

‖𝑚1, 𝑚2‖𝑏,2 = ‖𝑚2, 𝒹 ‖𝑏,2 = ‖𝑚1, 𝒹 ‖𝑏,2 

                                              =  
1

3
  ‖𝑚1 + 𝒹  , 𝑚2 + 𝒹 ‖𝑏,2 = 1  

and ‖𝑚1, 𝑚2 + ℓ𝑚1‖𝑏,2 = ‖𝑚1, 𝑚2‖𝑏,2 , it follows that ℓ = 𝒿 = 1 .  

So  𝒩2 is  strictly 2 − convex  . 

The proof has been achieved. 
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Conclusion: In this work, best simultaneous approximation of bounded functions in 2-normed 
space was found and proved it’s a uniqueness. In addition, two-N.L.S. is convex, strictly convex 
and proved the functions in 2-normed space are continuous.   
 

References 

1. Freese, R. W., & Gähler, S. (1982). Remarks on Semi‐2‐Normed Spaces. Mathematische 

Nachrichten, 105(1), 151-161. 

2. Elumalai, S., Cho, Y. J., & Kim, S. S. (1997). Best approximation sets in linear 2-normed 

spaces. Commun. Korean Math. Soc, 12(3), 619-629.  

3. Makandeya, T., & Bharathi, D. (2013). Best approximation in 2-normed almost linear 

space. International journal of engineering research and technology, 12, 3569-3573. 

4. Elumalai, S., & Vijayaragavan, R. (2009). Characterizations of best approximations in 

linear 2-normed spaces. General Mathematics, 17(3), 141-160. 

5. Singer, I. (1974). The theory of best approximation and functional analysis. Society for 

industrial and applied mathematics. 

6. Boyd, S. P., & Vandenberghe, L. (2004). Convex optimization. Cambridge university 

press. 

7. Godini, G. (1985). A framework for best simultaneous approximation: Normed almost 

linear spaces. Journal of approximation theory, 43(4), 338-358. 

8. Mach, J. (1979). On the existence of best simultaneous approximation. Journal of 

Approximation Theory, 25(3), 258-265. 

9. Mach, J. (1979). Best simultaneous approximation of bounded functions with values in 

certain Banach spaces. Mathematische Annalen, 240, 157-164. 

10. Milman, P. D. (1977). On best simultaneous approximation in normed linear 

spaces. Journal of approximation theory, 20(2), 223-238. 

11.  Acikgoz, M. (2012). The best simultaneous approximation in linear 2-normed 

spaces. arXiv preprint arXiv:1205.3369. 

12. Auad, A. A. (2021). Best Approximation In Linear K-Normed Spaces. Turkish Journal of 

Computer and Mathematics Education (TURCOMAT), 12(7), 2910-2914. 

 

 

.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



355 
 

 4/5/2023-3مؤتمر سامراء العلمي المحلي الثاني، وقائع 

 
Samarra Journal of Pure and Applied Science 

www.sjpas.com 
 

p ISSN: 2663-7405 
e ISSN: 2789-6838 

 2أفضل تقريب مصاحب للدوال المقيدة في الفضاء المعياري من النوع 

  عدنان عوادعلاء *،  محمود محمد شاكر
 ، العراقالانبار، جامعة الصرفةعلوم التربية للكلية  لرياضيات،اقسم 

 معلومات البحث:  الخلاصة:
الغرض الرئيسي من هذا البحث هو عرضنا فكرة أفضل تقريب مصاحب 

وكذلك برهنا بأن هذه  2للدوال المقيدة في الفضاء المعياري الخطي من النوع 

تكون مستمرة ومحدبة وحدبة 2المعياري من النوع الدوال في الفضاء الخطي 

بدقة. علاوة على ذلك وجدنا افضل تقريب لهذه الدوال المقيدة واثبتنا بانه وحيد 

. 

 2023/03/05 تأريخ الاستلام:

 2023/04/13تأريخ القبـــول: 
 الكلمات المفتاحية:

دالة ، 2الفضاء المعياري من النوع 
فضاء ، المصاحبافضل تقريب ، مقيدة

 المنتهي البعد

 معلومات المؤلف

 الايميل:
 07800141780 الموبايل:

 

 

 

 

 



356 
 

2nd Samarra Local Scientific Conference Proceedings, 3-4/5/2023 

 
Samarra Journal of Pure and Applied Science 

www.sjpas.com 
 

p ISSN: 2663-7405 
e ISSN: 2789-6838 

The Convergence and Stability, Data-Dependence Results, For The      

m- Noor Iteration Process On m-Banach Space 
 

Mustafa Mohammed Hameed *, Ayat Ali Jaafar and Mohammed Qader Rahman 
The General Directorate for Education of Diyala, Diyala Governorate, Iraq 

 This work is licensed under a Creative Commons Attribution 4.0 International License 

Article Information  Abstract 
Received: 10/03/2023  
Accepted: 25/04/2023 Consider a nonempty closed convex M which is subset of an    m-

Banach space  𝐸, and F: M→ M be m-contraction mapping. This 

article devoted to investigate convergence and stability results for that 

set. Fuhrer, study the data-dependence of a m-Noor iteration process 

on m-Banach space.  

 

Keywords: 
m-Noor iteration process, 
Stability, Data-

Dependence, m-Banach 

space, m-contraction 

Mapping 
Corresponding Author 

E-mail: 
must1989_mm@yahoo.com 
Mobile:  
 
Introduction 

      A fixed point iteration is stable numerically if minor changes owing to approximation 

through computation result in minor changes to the approximation value of the fixed point 

derived using this method. Using the aforesaid idea, Harder and Hicks [1] established 

different stability results under varied contraction conditions. Several stability outcomes 

for various types [2,3,4]. 

     Data-dependence results appears when the authors need to compact a fixed point 𝑝 of some 

operator 𝐹 by using a certain approximate operator �̃� of 𝐹 to approximate a fixed point 𝑝 of �̃�, so 

one might ask: Dose 𝑝 approximate 𝑝? If yes, how can we compute ‖ 𝑝 − 𝑝, 𝑧1, … , 𝑧𝑚−1‖? Several 

authors discuss this subject and established their results, see [5, 6]. 

     In this work, we attempt to generalize the concept of m-Noor iteration process on an m-normed 

space and confirm that the m-Noor iteration process is stable. Also, we construct the data-

dependence results of the m-Noor iteration process on m-Banach space under m-contraction 

mapping [7]. 
   Let (𝐸, ‖. , … , . ‖) be an m-normed space then the mapping 𝐹: 𝐸 → 𝐸 is said to be a m-contraction 

if there exists some 𝐿 ∈ (0,1) such that 

‖𝐹𝑥 − 𝐹𝑦‖𝑧 ≤ 𝐿‖𝑥 − 𝑦‖𝑧 for all 𝑥, 𝑦 ∈ 𝐸. And 𝑧 ∈ 𝐸𝑚−1 

    This paper is divided into three sections. In section one, we introduce the concept of m-Noor 

iteration process on an m-normed space and investigate m-Noor iteration convergence. In section 

http://creativecommons.org/licenses/by/4.0/
mailto:must1989_mm@yahoo.com
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two, we confirm the m-Noor iteration process is stable, under the m-contraction mapping. In portion 

three we prove a data-dependence result, for a fixed point under m-contraction mapping with the 

help of the m-Noor iteration process.   

Notation:  

  We will abbreviate 𝑧1, … , 𝑧𝑚−1 ∈ 𝐸 as 𝑧 so we will abbreviate ‖𝑥, 𝑧1, … , 𝑧𝑚−1‖ as ‖𝑥‖𝑧 . 

1.  Convergence 

In the section, we introduce the definition of the m-Noor iteration process, and discuss the 

convergence of the m-Noor iteration process. 

  We begin with definition of the m-Noor iteration process in an m-normed space. 

:Definition 2.1 

   Let 𝐸 be an m-normed space, 𝑀 ⊂ 𝐸 be a nonempty convex and 𝐹 be a self-mapping on 𝑀and 

{𝛼𝑘}, {𝛽𝑘}, {𝛾𝑘} be a real sequence in [0, 1] satisfying 𝛽𝑘 ≤ 𝛼𝑘, 𝛾𝑘 ≤ 𝛼𝑘, ∑ 𝛼𝑘 = ∞∞
𝑘=0  . Then the 

sequence {𝑥}𝑘 in C defined by                                                                                  

                    𝑥1 ∈ 𝑀 

                     𝑥𝑘+1 = (1 − 𝛼𝑘)𝑥𝑘 + 𝛼𝑘𝐹𝑞𝑘 , 

                     𝑞𝑘 = (1 − 𝛽𝑘)𝑥𝑘 + 𝛽𝑘𝐹𝑟𝑘 , 

                      𝑟𝑘 = (1 − 𝛾𝑘)𝑥𝑘 + 𝛾𝑘𝐹𝑥𝑘 , 

Is called the m-Noor iteration process. 

         The next result shows that the m-Noor iteration process converges to a fixed point.  
:Proposition 2.2 

        Assume 𝐸 to be an m-Banach space, 𝑀 ⊂ 𝐸 be a nonempty convex and closed and 𝐹 be a self-

mapping m-contraction on 𝑀, let {𝑥𝑘}  be the m-Noor iteration process defined by ( 2.1 ), where 

{𝛼𝑘}𝑘=0
∞ , {𝛽𝑘}𝑘=0

∞  and {𝛾𝑘}𝑘=0
∞  are sequences of real number in [0,1] such that 

0 < 𝛼 ≤ 𝛼𝑘,    0 < 𝛽 ≤ 𝛽𝑘,    0 < 𝛾 ≤ 𝛾𝑘 for all k, 
then {𝑥𝑘} converges to a  fixed point of 𝐹.  

                                                             

.Proof 

   Let 𝑝 be a fixed point of 𝐹 
‖ 𝑥𝑘+1 –  p ‖𝑧  = ‖(1 − 𝛼𝑘)𝑥𝑘 + 𝛼𝑘𝐹𝑞𝑘 − 𝑝‖𝑧    

           ‖ 𝑥𝑘+1 –  p ‖𝑧  ≤ (1−𝛼𝑘)‖𝑥𝑘 −  p ‖𝑧 +𝛼𝑘‖𝐹𝑞𝑘 −  p‖𝑧    

                                                                 ≤ (1−𝛼𝑘)‖𝑥𝑘 −  p ‖𝑧 + 𝛼𝑘𝐿‖𝑞𝑘 −  p ‖𝑧                 …    (1) 

 For the estimate of  ‖ 𝑞𝑘–  p ‖𝑧 in (1), we get  

 ‖ 𝑞𝑘–  p ‖𝑧 = ‖ (1 − 𝛽𝑘)𝑥𝑘 + 𝛽𝑘𝐹𝑟𝑘–  p ‖𝑧 

                    = ‖ (1 − 𝛽𝑘)𝑥𝑘 + 𝛽𝑘𝐹𝑟𝑘– ((1 − 𝛽𝑘) + 𝛽𝑘)p ‖𝑧 

                    = ‖(1 − 𝛽𝑘)(𝑥𝑘 − 𝑝) + 𝛽𝑘 (𝐹𝑟𝑘 − 𝑝)‖𝑧    

                    ≤ (1 − 𝛽𝑘)‖𝑥𝑘 − 𝑝‖𝑧 + 𝛽𝑘‖ 𝐹𝑟𝑘 − 𝑝 ‖𝑧  
                    ≤ (1 − 𝛽𝑘)‖𝑥𝑘 − 𝑝‖𝑧 + 𝛽𝑘𝐿‖𝑟𝑘 − 𝑝 ‖𝑧                                                              …   (2) 

Substitute (1) into (2) gives 

             ‖ 𝑥𝑘+1 –  p ‖𝑧 ≤ (1−𝛼𝑘)‖𝑥𝑘 − 𝑝‖𝑧 + 𝛼𝑘𝐿((1 − 𝛽𝑘)‖𝑥𝑘 − 𝑝‖𝑧 + 𝛽𝑘𝐿‖𝑟𝑘 − 𝑝 ‖𝑧) 

                                      = (1 − (1 − 𝐿) 𝛼𝑘 − 𝛼𝑘𝛽𝑘L) ‖ 𝑥𝑘 −  𝑝 ‖𝑧+ 𝛼𝑘𝛽𝑘𝐿2‖𝑟𝑘 − 𝑝 ‖𝑧         …   (3) 



358 
 

For ‖𝑟𝑘 − 𝑝 ‖𝑧 in (3), we have 

‖𝑟𝑘 − 𝑝 ‖𝑧 = ‖(1 − 𝛾𝑘)𝑥𝑘 + 𝛾𝑘𝐹𝑥𝑘 − 𝑝 ‖𝑧 

                    = ‖(1 − 𝛾𝑘)𝑥𝑘 + 𝛾𝑘𝐹𝑥𝑘 − ((1 − 𝛾𝑘) + 𝛾𝑘)𝑝 ‖
𝑧
 

                   = ‖(1 − 𝛾𝑘)(𝑥𝑘 − p) + 𝛾𝑘(𝐹𝑥𝑘 − 𝑝)‖𝑧 

                   ≤ (1 − 𝛾𝑘)‖𝑥𝑘 − 𝑝‖𝑧 + 𝛾𝑘‖𝐹𝑥𝑘 − 𝑝‖𝑧 

                   = (1 − 𝛾𝑘)‖𝑥𝑘 − 𝑝‖𝑧 + 𝛾𝑘𝐿‖𝑥𝑘 − 𝑝‖𝑧 

                  = (1 − 𝛾𝑘 + 𝛾𝑘𝐿)‖𝑥𝑘 − 𝑝 ‖𝑧                                                                                   …   (4) 

Substituting (4) into (3), we get 

‖ 𝑥𝑘+1 –  p ‖𝑧 ≤ (1 − (1 − 𝐿) 𝛼𝑘 − 𝛼𝑘𝛽𝑘L) ‖ 𝑥𝑘 −  p ‖𝑧 + 𝛼𝑘𝛽𝑘𝐿2(1 − 𝛾𝑘 + 𝛾𝑘𝐿)‖𝑥𝑘 − 𝑝 ‖𝑧 

                       = (1 − (1 − 𝐿) 𝛼𝑘 − (1 − 𝐿)𝛼𝑘𝛽𝑘L − (1 − 𝐿) 𝛼𝑘𝛽𝑘𝛾𝑘𝐿2)‖𝑥𝑘 − p ‖𝑧   

                       ≤ (1 − (1 − 𝐿)𝛼 − (1 − 𝐿)𝛼𝛽L − (1 − 𝐿) 𝛼𝛽𝛾𝐿2)‖𝑥𝑘 − p ‖𝑧 
By induction 

  ‖ 𝑥𝑘+1 –  p ‖𝑧 ≤ ((1 − (1 − 𝐿)𝛼 − (1 − 𝐿)𝛼𝛽L − (1 − 𝐿) 𝛼𝛽𝛾𝐿2))
𝑘
 ‖𝑥0 −  p ‖𝑧 

Since 0 < 1 − (1 − 𝐿)𝛼 − (1 − 𝐿)𝛼𝛽L − (1 − 𝐿) 𝛼𝛽𝛾𝐿2 < 1, and take the limit for both sides as 

𝑘 → ∞, then we will have 
‖𝑥𝑘+1 –  p‖𝑧  →  0.     ■ 

  

Stability Result  

      This segment investigates stability result behavior of the m-Noor iteration process under                   

m-contraction mapping.   

.normed space-to include m but, before talking about stability, it is important to expand the concept 

:[𝟒] Definition 3.1 

   Assume 𝐸 to be an m-normed space, F: E→ E   and {𝑥𝑘} ⊂ 𝐸 be the sequence generated by an 

iteration procedure                                                    

                                                       𝑥𝑘+1= f ( F, 𝑥𝑘) ;  𝑘 ∈ ℕ                                                   …      (5) 

Where 𝑥0 ∈ 𝐸. Assume that (5) converges to fixed point 𝑝 of F. Let {𝑦𝑘} be an arbitrary sequence 

in 𝐸, and define                                                                        

𝑘 = ‖𝑦𝑘+1 −  f (F, 𝑦𝑘)‖𝑧 ; 𝑘 ∈ ℕ. 

Then, the iteration (5) is said to be stable or F- Stable with respect to F if 

lim
𝑘→∞

𝑘 = 0 if and only if  lim
𝑘→∞

‖𝑦𝑘 −  𝑝‖𝑧 = 0. 

   The next lemma is crucial for the main outcome of the section. 

:Lemma 3.2 [8] 

      Let { 𝑘} a positive sequence satisfying lim
𝑘→∞

𝑘 = 0, and 𝛿 be a real number sequence satisfying 

0 ≤ 𝛿 < 1, and. Then for any positive sequence { 𝑎𝑘} satisfying:                                                                                     

𝑎𝑘+1 ≤ 𝛿𝑎𝑘 + 𝑘  

It follows that  

lim
𝑘→∞

𝑎𝑘 = 0. 

    We now discuss the stability for the m-Noor iteration process with m-contraction mapping. 
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:3.3Theorem  

   Assume  𝐸 to be an m-normed space and F: E→ E  be a m-contraction mapping, suppose F has a 

fixed point p. For arbitrary  𝑥1 ∈ 𝐸. Let {𝑥𝑘}𝑘=0
∞  be the m-Noor iteration process given in (2.1 ) 

converging to 𝑝, where {𝛼𝑘}𝑘=0
∞ , {𝛽𝑘}𝑘=0

∞  and {𝛾𝑘}𝑘=0
∞  are sequences of real number in [0,1] such 

that 

0 < 𝛼 ≤ 𝛼𝑘,    0 < 𝛽 ≤ 𝛽𝑘,    0 < 𝛾 ≤ 𝛾𝑘 for all k. 

Then the m-Noor iteration process is stable 

 .Proof 

Let {𝑦𝑘} ⊂ 𝐸 and let define 

𝑘 = ‖ 𝑦𝑘+1 −  (1 − 𝛼𝑘)𝑦𝑘 + 𝛼𝑘𝐹𝑞𝑘 ‖𝑧;  𝑘 ≥ 0. 

Using the triangle rule, then 

‖𝑦𝑘+1 −  p‖𝑧 ≤  ‖ 𝑦𝑘+1 − (1 − 𝛼𝑘)𝑦𝑘 + 𝛼𝑘𝐹𝑞𝑘 ‖𝑧+‖(1 − 𝛼𝑘)𝑦𝑘 + 𝛼𝑘𝐹𝑞𝑘  −  p‖𝑧 

                        = 𝑘 + ‖( 1 − 𝛼𝑘 )𝑦𝑘 + 𝛼𝑘𝐹𝑞𝑘  −  p‖𝑧                          

                       ≤  𝑘 + (1 −  𝛼𝑘) ‖𝑦𝑘 −  p‖𝑧+ 𝛼𝑘 ‖ 𝐹𝑞𝑘 – 𝐹p ‖𝑧 

Since F is m-contraction  and by induction, we have 

                          ‖𝑦𝑘+1 − p‖𝑧 ≤  𝑘 + (1 −  𝛼𝑘) ‖𝑦𝑘 −  p‖𝑧+ 𝛼𝑘𝐿 ‖ 𝑞𝑘–  p ‖𝑧                         …      (6)  

For the estimate of  ‖ 𝑞𝑘–  p ‖𝑧 in (6), we get  

 ‖ 𝑞𝑘–  p ‖𝑧 = ‖ (1 − 𝛽𝑘)𝑦𝑘 + 𝛽𝑘𝐹𝑟𝑘–  p ‖𝑧 

                    ≤ (1 − 𝛽𝑘)‖ 𝑦𝑘 − 𝑝 ‖𝑧 + 𝛽𝑘𝐿‖𝑟𝑘 − 𝑝 ‖𝑧                                                             …  (7) 

Substitute (6) into (7) gives 

‖ 𝑦𝑘+1 −  p ‖𝑧 ≤  𝑘 + (1 −  𝛼𝑘) ‖𝑦𝑘 −  p‖𝑧+ 𝛼𝑘𝐿((1 − 𝛽𝑘)‖𝑦𝑘 −  p‖𝑧 + 𝛽𝑘𝐿‖𝑟𝑘 − 𝑝‖𝑧) 

                           ≤  𝑘 + (1 − (1 − 𝐿) 𝛼𝑘 − 𝛼𝑘𝛽𝑘L) ‖ 𝑦𝑘 −  p ‖𝑧+ 𝛼𝑘𝛽𝑘𝐿2‖𝑟𝑘 − 𝑝 ‖𝑧           …     (8) 

For ‖𝑟𝑘 − 𝑝 ‖𝑧 in (8), we have 

‖𝑟𝑘 − 𝑝 ‖𝑧 = ‖(1 − 𝛾𝑘)𝑦𝑘 + 𝛾𝑘𝐹𝑦𝑘 − 𝑝 ‖𝑧 

                   = (1 − 𝛾𝑘 + 𝛾𝑘𝐿)‖𝑦𝑘 − 𝑝 ‖𝑧                                                                                …   (9) 

Substituting (9) into (8), we get 

‖ 𝑦𝑘+1 −  p ‖𝑧 ≤ 𝑘 + (1 − (1 − 𝐿) 𝛼𝑘 − 𝛼𝑘𝛽𝑘L)‖ 𝑦𝑘 −  p ‖𝑧 +𝛼𝑘𝛽𝑘𝐿2(1 − 𝛾𝑘 + 𝛾𝑘𝐿)‖𝑦𝑘 − 𝑝 ‖𝑧 

                         =  𝑘  + (1 − (1 − 𝐿) 𝛼𝑘 − (1 − 𝐿)𝛼𝑘𝛽𝑘L − (1 − 𝐿) 𝛼𝑘𝛽𝑘𝛾𝑘𝐿2)‖𝑦𝑘 − p ‖𝑧 

                         ≤ (1 − (1 − 𝐿)𝛼 − (1 − 𝐿)𝛼𝛽L − (1 − 𝐿) 𝛼𝛽𝛾𝐿2)‖𝑦𝑘 − p ‖𝑧 + 𝑘 

Since 0 ≤ (1 − (1 − 𝐿)𝛼 − (1 − 𝐿)𝛼𝛽L − (1 − 𝐿) 𝛼𝛽𝛾𝐿2) < 1 by using lemma (3.2) yields 

lim
𝑘→∞

‖ 𝑦𝑘 −  p ‖𝑧  = 0 

Conversely, let lim
𝑘→∞

‖𝑦𝑘 −  p‖𝑧 = 0. To show that lim
𝑘→∞

𝑘 = 0, then 

𝑘 = ‖𝑦𝑘+1 −  (1 − 𝛼𝑘)𝑦𝑘 + 𝛼𝑘𝐹𝑞𝑘‖𝑧 

     ≤ ‖𝑦𝑘+1 −  p‖𝑧 + ‖(1 − 𝛼𝑘)𝑦𝑘 + 𝛼𝑘𝐹𝑞𝑘 − p‖𝑧  

     ≤ ‖𝑦𝑘+1 −  p‖𝑧 + (1 − 𝛼𝑘) ‖ 𝑦𝑘 −  p‖𝑧 +𝛼𝑘‖ 𝐹𝑞𝑘  − 𝐹p ‖𝑧 
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Since F is m-contraction mapping and by induction we have 

𝑘  ≤ ‖𝑦𝑘+1 −  p ‖𝑧 +(1 − 𝛼𝑘) ‖ 𝑦𝑘 −  p‖𝑧 + 𝛼𝑘𝐿‖ 𝑞𝑘 –  p ‖𝑧                                             …   (10) 

Substituting (7), (9) into (10), we get 

𝑘  ≤ ‖ 𝑦𝑘+1 −  p ‖𝑧 +(1 − (1 − 𝐿) 𝛼𝑘 − 𝛼𝑘𝛽𝑘L) ‖ 𝑦𝑘 −  p ‖𝑧+ 𝛼𝑘𝛽𝑘𝐿2‖𝑟𝑘 − 𝑝 ‖𝑧 

      ≤ ‖ 𝑦𝑘+1 −  p ‖𝑧 + (1 − (1 − 𝐿)𝛼 − (1 − 𝐿)𝛼𝛽L − (1 − 𝐿) 𝛼𝛽𝛾𝐿2)‖𝑦𝑘 − p ‖𝑧 → 0 

as 𝑘 → ∞.    ■ 

Data-Dependence Result 

Sometimes we utilize a specific approximate operator F ̃ of F, to have a fixed point approximately 

p ̃ of F ̃ while computing a fixed point p of F. Hence, the logical question is: Is p ̃ approximate p? If 

so, can we calculate ‖ 𝑝 − 𝑝 ‖𝑧? 

   This question is addressed in the next section. But before that, we define approximation mapping 

and lemma. 

:[𝟒]Definition 4.1 

    Let 𝐹 and �̃� be two mapping, we say that �̃� is an approximate mapping of  𝐹, if for some 𝜖 > 0 

we have ‖ 𝐹𝑥 − �̃�𝑥 ‖𝑧 ≤  𝜖 for all 𝑥 ∈ 𝐸.                                                            

:Lemma 4.2[6] 

   Let {𝑎𝑘} be a positive sequence for which one assume there exist 𝑘0  ∈  ℕ, such that for all 𝑘 ∈
 ℕ;  𝑘 ≥  𝑘0 one has satisfied the inequality 

𝑎𝑘+1  ≤ ( 1 − 𝛿𝑘) 𝑎𝑘 +  𝛿𝑘𝜎𝑘 

where 𝛿𝑘  ∈ ( 0, 1), ∑ 𝛿𝑘 = ∞∞
𝑛=1  and 𝜎𝑘  ≥ 0, then the following inequality holds 

0 ≤  lim
𝑘→∞

𝑠𝑢𝑝 𝑎𝑘  ≤  lim
𝑘→∞

𝑠𝑢𝑝 𝜎𝑘 

    Here, we could seek the data-dependence outcome. 

 :Theorem 4.3 

   Assume  𝐸 to be an m-Banach space, 𝑀 ⊂ 𝐸 be a non-empty convex and closed and 𝐹 be a self-

mapping  m-contraction on 𝑀 and �̃� be an approximate of 𝐹. Let {𝑥𝑘} be an iterative sequence 

given in the m-Noor iteration (2.1) for 𝐹 . If  𝐹, �̃� have fixed point 𝑝 and 𝑝 respectively, such that 

�̃�𝑘  → 𝑝 and 𝑥𝑘  → 𝑝 as 𝑘 →  ∞. Then for 𝜖 > 0 we have                                                                                                                   

‖𝑝 − 𝑝 ‖𝑧 ≤  
𝜖

1 − 𝐿
 

.Proof 

   By using the m-Noor iteration process (2.1) and since F is m-contraction mapping, we have 

‖𝑥𝑘+1 − �̃�𝑘+1‖𝑧= ‖(1 − 𝛼𝑘)𝑥𝑘 + 𝛼𝑘𝐹𝑞𝑘 − (1 − 𝛼𝑘) �̃�𝑘 −𝛼𝑘�̃��̃�𝑘‖𝑧 

                           ≤ (1 − 𝛼𝑘)‖ 𝑥𝑘 −  �̃�𝑘‖𝑧 + 𝛼𝑘‖𝐹𝑞𝑘  − �̃�𝑞𝑘 + �̃�𝑞𝑘 − �̃��̃�𝑘‖𝑧 

                           ≤ (1 − 𝛼𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛼𝑘‖𝐹𝑞𝑘  − �̃�𝑞𝑘 ‖𝑧 +  𝛼𝑘‖�̃�𝑞𝑘 − �̃��̃�𝑘‖𝑧  

                           ≤ (1 − 𝛼𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛼𝑘𝐿‖𝑞𝑘 − �̃�𝑘‖𝑧 + 𝛼𝑘𝜖                                     …      (11) 
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For the estimate of  ‖ 𝑞𝑘– �̃�𝑘 ‖𝑧 in (11), we get 

 ‖𝑞𝑘 − �̃�𝑘‖𝑧 = ‖(1 − 𝛽𝑘)𝑥𝑘 + 𝛽𝑘𝐹𝑟𝑘 − (1 − 𝛽𝑘)�̃�𝑘 − 𝛽𝑘�̃��̃�𝑘‖𝑧 

                    ≤ (1 − 𝛽𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛽𝑘‖𝐹𝑟𝑘  − �̃�𝑟𝑘 + �̃�𝑟𝑘 − �̃��̃�𝑘‖𝑧 

                    ≤ (1 − 𝛽𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛽𝑘‖𝐹𝑟𝑘  − �̃�𝑟𝑘‖
𝑧

+ 𝛽𝑘‖�̃�𝑟𝑘 − �̃��̃�𝑘‖𝑧 

                    ≤ (1 − 𝛽𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛽𝑘𝐿‖𝑟𝑘 − �̃�𝑘‖𝑧 + 𝛽𝑘𝜖                                                 …   (12) 

From (11) and (12) we have 

‖𝑥𝑘+1 − �̃�𝑘+1 ‖𝑧 ≤ (1 − 𝛼𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛼𝑘𝐿(1 − 𝛽𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛼𝑘𝛽𝑘𝐿2‖𝑟𝑘 − �̃�𝑘‖𝑧 

                               +𝛼𝑘𝐿𝛽𝑘𝜖 + 𝛼𝑘𝜖                                                                                         …   (13)   

‖𝑟𝑘 − �̃�𝑘‖𝑧 = ‖(1 − 𝛾𝑘)𝑥𝑘 + 𝛾𝑘𝐹𝑥𝑘 − (1 − 𝛾𝑘)�̃�𝑘 − 𝛾𝑘�̃��̃�𝑘‖
𝑧
 

                   ≤ (1 − 𝛾𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛾𝑘‖𝐹𝑥𝑘 − �̃�𝑥𝑘 + �̃�𝑥𝑘 − �̃��̃�𝑘‖
𝑧
 

                   ≤ (1 − 𝛾𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛾𝑘‖𝐹𝑥𝑘 − �̃�𝑥𝑘‖
𝑧

+ 𝛾𝑘‖�̃�𝑥𝑘 − �̃��̃�𝑘‖
𝑧
 

                   ≤ (1 − 𝛾𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛾𝑘𝐿‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛾𝑘𝜖                                                   …  (14) 

Substituting (14) into (13), we get 

‖𝑥𝑘+1 − �̃�𝑘+1 ‖𝑧 ≤ ( 1 − 𝛼𝑘 )‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛼𝑘𝐿(1 − 𝛽𝑘)‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛼𝑘𝜖 

                                   +(1 − 𝛾𝑘)𝛼𝑘𝛽𝑘𝐿2 ‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛾𝑘𝛼𝑘𝛽𝑘𝐿3‖𝑥𝑘 − �̃�𝑘‖𝑧 + 𝛼𝑘𝛽𝑘𝐿2𝛾𝑘𝜖 + 𝛼𝑘𝐿𝛽𝑘𝜖  

                             ≤ [1 − 𝛼𝑘 + 𝛼𝑘𝐿 − 𝐿𝛼𝑘𝛽𝑘 + 𝐿2𝛼𝑘𝛽𝑘 − 𝐿2𝛼𝑘𝛽𝑘𝛾𝑘 + 𝐿3𝛼𝑘𝛽𝑘𝛾𝑘]‖𝑥𝑘 − �̃�𝑘‖𝑧  

                                     +𝛼𝑘𝛽𝑘𝐿2𝛾𝑘𝜖 + 𝛼𝑘𝐿𝛽𝑘𝜖 +𝛼𝑘𝜖 

                             ≤ [1 − 𝛼𝑘(1 − 𝐿) − 𝛼𝑘𝐿𝛽𝑘(1 − 𝐿) − 𝐿2𝛼𝑘𝛽𝑘𝛾𝑘(1 − 𝐿)]‖𝑥𝑘 − �̃�𝑘‖𝑧            

                                   +
𝛼𝑘(1 − 𝐿)(𝛽𝑘𝐿2𝛾𝑘 + 𝐿𝛽𝑘  + 1)𝜖

1 − 𝐿
 

  put: 

𝑎𝑘 = ‖𝑥𝑘 − �̃�𝑘‖𝑧, 𝛿𝑘= 𝛼𝑘(1 − 𝐿)(𝛽𝑘𝐿2𝛾𝑘 + 𝐿𝛽𝑘  + 1) ∈ (0,1), 𝜎𝑘 =
𝜖

1−𝐿
 

By Lemma (4.2 ) we obtain:  

0 ≤  lim
𝑘→∞

sup‖𝑥𝑘 − �̃�𝑘‖𝑧  ≤  lim
𝑘→∞

𝑠𝑢𝑝  
𝜖

1 − 𝐿
 

From Proposition ( 2.2) we know that lim
𝑘→∞

‖𝐹𝑥𝑘 − 𝑝‖𝑧 = 0. Thus, by considering this fact together 

with lim
𝑘→∞

‖ �̃� �̃�𝑘 − 𝑝 ‖𝑧 = 0 we obtain that 

‖𝑝 − 𝑝 ‖𝑧 ≤  
𝜖

1−𝐿
     ■ 
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Conclusion 

          In this article we introduced the concept of the m-Noor iteration process on m-normed spaces 

and discuss the convergence of the m-Noor iteration process. Furthermore, we establish the stability 

and the dependent of data features, of the m-Noor iteration process under the m-contraction 

mapping. 
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Introduction 
        N. Levine [1] originally published in 1970.developed as the 𝑔- closed set class. In 1994, 

α𝑔- closed sets have defined from Maki et al. [2]. In 1990, 𝑔s-closed sets were defined by Arya 

and Tour [3]. Gnanambal [4], Dontchey [5]. Sets that are 𝑔𝑠𝑝-closed, 𝑔𝑝𝑟-closed, and 𝑟𝑔-

closed were each introduced  by Palaniappan and Rao[6]. In 1991, Veerakumar [7] presented 

𝑔*-closed sets. In the 1995. J.Dontchey [4] introduced  the 𝑔𝑠𝑝-closed set. T1/2 -space, Tb -

space, and Tb - space were introduced by Levine [1] and Devi. et. al. [8,9]in contrast. T1/2**-

space was introduced by Veerakumar [7]. This essay's goal will introduce and research ideas 

to (𝑔𝑠𝑝)** - closed sets, (𝑔𝑠𝑝)**-  irresolute mappings , (𝑔𝑠𝑝)** - continuous , the spaces Tgsp**  

and  gTgsp** . 

Preliminaries   

Definition 2.1. 

A subsets A of asspace X is referredtto as 

1) pre – open [10]iif  A ⊆ int (cl(A)).  

2) Semi – open [11] if  A ⊆ cl (int (A)) ,. 

3) Semi – preopen [12] if  A ⊆ cl (int(cl(A)) ., 

Preclosed [10] (resp - semiclosed [11]) semipreclosed [12] is a space X preopen (resp. 

semiopen, semipreopen) set's complement. 

  

 

http://www.sjpas.com/
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Definition 2.2. 

Let (𝑋, 𝜏) be a topological space. A subset B of the space X is called 

1) A generic closed setss( briefly , 𝑔,- closedd) if cl(B) ⊆ V, whenever B ⊆ V and, V is open in (𝑋, 𝜏) [1] .  

2) A semi – generalized closed set ( briefly ,𝑠𝑔  – closed) if scl(B)  ⊆ V, whenever  B ⊆ V and V is semi – 

open in (𝑋, 𝜏) [13] .  

3) A generalized semi- closed set ( briefly, 𝑔𝑠 – closed) if scl(B) ⊆ V, whenever B ⊆ V and V is open in 

(𝑋, 𝜏) [14] .   

4) generalized  𝛼 – closed  ( briefly , 𝑔𝛼 – closed ) if  𝛼 – cl(B) ⊆ V, whenever B ⊆ V and V are 𝛼 – open . 

or equvelent, if B is 𝑔  – closed in relation to 𝛼(X) [15] .  

5) A generic semi - preclosed set ( briefly , 𝑔𝑠𝑝 – closed) if spcl (B) ⊆ V, whenever B ⊆ V and V is open 

in (𝑋, 𝜏) [16] .  

6)𝐴 𝛼 - generic closed set ( briefly , αg – closed) if  𝛼 – cl(B) ⊆ V, whenever B ⊆ V and V is open in 

(𝑋, 𝜏) [17] . 

7) regular generic closed set ( briefly , r– g – closed) if cl(B)  ⊆ V, whenever B ⊆ V and V is regular open 

in (𝑋, 𝜏) [6] . 

8) a generalized pre regular-closed set ( briefly gpr-closed) if pcl(B) ⊆ V, every time B ⊆ V and V is 

regular open in (𝑋, 𝜏) [5] . 

9) a g* -closed set if cl(B) ⊆ V , every time B ⊆ V and, V is g- open in (𝑋, 𝜏) [7] .    

 

Definition 2.3. 

Afunction f (X, τ)   → (Y, μ) is referred to as  

1) 𝑔 – continues  if f  – 1 (V) is 𝑔- closed set in0(X, τ) as each closed set V on (Y, μ) [18] . 

2) 𝑔𝑠 - continuesiiif  f  – 1 (V)iis gs − cclosed set in (X, τ) for eachcclosed sets V on (Y,, μ) [19] . 

3) gsp−continuous if f  – 1 (V)iisggsp − closed setiin (X, τ)ffor eachcclosed sets V in (Y, μ) [4] . 

4) rg−ccontinuous if f  – 1 (V)iis rg – cclosed seti in (X, τ)0for each closed sets V in (Y, μ) [6] . . 

5) 𝑔𝑝𝑟 – continues  if f  – 1 (V)iis 𝑔𝑝𝑟 -cclosedsset on (X, τ)0foreeach'closed sets Viin (Y, μ) [5] . 

6) (𝑔𝑠𝑝)* - countinuous if f  – 1 (V) is (gsp) ∗–  closed set on (X, τ)  aseeach closed sets V in (Y, μ) [20]. 

 

Definition 2.4. 

The topological space (X, 𝜏) is referred to as  

1)0a,.T1/20space  when each 𝑔,-cclosed set thereiniiscclosed [1] . . 

2)aa ,Tb  space when each0gs -cclosed set therein iis closed [8]. 

3)0a tTd  -space when eachggs-ccloseddset thereiniis g − cclosed [8]. 

4)aan. 𝛼Td – space when each 𝛼g -cclosed set included in it is0g -cclosedd[18]. 

5)aan0𝛼TbSspace when each. αg − closed set included therein arecclosed [18]. 

6)aa0T1/2 * sspace when each  g*- closed set within it is closed [7].  

7)  *T1/2  space when all g - closed sets included therein are g*- closed [7] .  

 

3 . Fundamental characteristics of  gsp**- closed sets 

We are begin by introducing the defintions 

 

Definition 3.1. 

A subsets B in (X, τ) are referred to as (𝑔𝑠𝑝)**-closed sets if cl(B) ⊆ V, whenever B ⊆ V and V 

is in (𝑔𝑠𝑝)*- opened sets in X. 
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Definition 3.2. 

The term "𝑔𝑠𝑝-interior of B" refers totthe union of all 𝑔𝑠𝑝 -open sets includediin B, and it is 

denoted by 𝑔𝑠𝑝𝑖𝑛𝑡(B) . 

 

Definition 3.3. 

The term "𝑔𝑠𝑝-closure of B" refers totthe intersection of all 𝑔𝑠𝑝 - closed set that contain B, 
andiis indicated  by the symbol 𝑔𝑠𝑝𝑐𝑙(B) . 
  

Lemma 3.4.[21] 

The following holds for every subset B in 𝑋 

1 -  𝑔𝑠𝑝𝑐𝑙(X -B) =𝑋 - 𝑔𝑠𝑝𝑖𝑛𝑡 (B)      

2 - 𝑔𝑠𝑝𝑖𝑛𝑡(X -B) =𝑋 – 𝑔𝑠𝑝𝑐𝑙 (B) 

 

Proposition 3.5. 

Eachcclosed sets is (gsp)**-cclosed sets . 

Proof,:   

Fromttheedefinition that follows . . 

But the convers of (Proposition 3.5) is false .In gerenal as on the next as an example . 

 

Example 3.6. 

Let0X  =  { 1, 2, 3}, 

τ = { X, ∅, {1}} .  

Let 𝐵 = { 2 } .  

Biis (𝑔𝑠𝑝) ∗∗ − closed sets , butiin0(X, τ) it didnott(𝑔𝑠𝑝)**-ccloseddsets . 

 

Proposition 3.7. 

Each (𝑔𝑠𝑝)**− closedd sets iss g − closed  sets . 

Prooff:  

Let0B is (𝑔𝑠𝑝)** - closed sets . 

Let0B ⊆ V where V is open . 

Then B ⊆ V and  V (𝑔𝑠𝑝)**-opened  &  cl(A) ⊆ V 

Because A be (𝑔𝑠𝑝)*- closed sets. 

Therefore B was 𝑔-closed,. 

But the convers is false (Proposition 3.7) .On gerenal as on the next as an example. 

 

Example 3.8. 

𝐿𝑒𝑡0𝑋0 =  { 1, 2, 3} , 

𝜏  = 0{𝑋, ∅, {1}, {1,33}}, .   

If  𝐵 = {3} is g-closed, butiin (X, τ) it didnot (𝑔𝑠𝑝)** -cclosed sets . . 

 

Proposition 3.9. 

Each  (𝑔𝑠𝑝)** - closed sets is rg−closed . 

Proof :   

Let0B ⊆ V where V is regular open.  

Since  V is opened as a result V is (gsp)*- open .  

Because B is  (gsp)** -closed , cl(B) ⊆ V . 
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Consequently B is rg – Closed .  

But the convers of (Proposition 3.9) is false .In gerenal as on the next as an example. 

 

Example 3.10. 

𝐿𝑒𝑡0𝑋0 = 0{ 1, 2, 3 },,  

τ  = {𝑋, 0∅, { 1 }, { 1 , 3}} . . 

Then  𝐵 = {3} was rg-closed, but in (X, 𝜏) it didnot (gsp)**-cclosed sets . 

Proposition 3.11. 

Each (𝑔𝑠𝑝)** -gclosed setsiis 𝑔𝑝𝑟–cclosed  set, . 

Prooff :  

Let0B ⊆ V where V is regular open . 

Let0V is (𝑔𝑠𝑝)*- open . 

Because B is (gsp)** - closed , cl(B) ⊆ V ,  

Considering that  Pcl(B) ⊆ cl(B) ⊆ V .  

Consequently, B is gpr– closed  .          

But the convers of (Proposition 3.11) is false .In gerenal as on the next as an example. 

 

Example 3.12. 

Let0𝑋,= { 1,  2,  3}, , 

τ = { X ,  ∅,  {1}}, .  

If A= {.1} is gpr –closed sets, but did not,(gsp)**-closed sets in (X, τ), then it is gpr – closed  . 

 

Proposition 3.13. 

Each,(𝑔𝑠𝑝)* - closed setsiis (𝑔𝑠𝑝)** - closedd . 

Prooff:  

Let0B is (𝑔𝑠𝑝)* - closed sets . 

Let0B ⊆ V where V is (𝑔𝑠𝑝)* - closed .  

Then  B ⊆ V  & V g – open . 

Considering that  Cl(B) ⊆ V   &  V is g*-opened . 

Consequently B is  (𝑔𝑠𝑝)**-closed .  

But the convers of (Proposition 3.13) is false .In gerenal as on the next as an example. 

 

Example 3.14. 

Let0X =, { 1 , 2 , 3} ,  

τ0 = { X , ∅, { 1}} . . 

𝐵 = {1, 3} is then (gsp)** - closed, but in (X, 𝜏) it didnot (𝑔𝑠𝑝) ∗  −cclosed sets. . 

 

Proposition 3.15. 

Each  (𝑔𝑠𝑝)**-cclosed sets iss 𝛼g - closed𝑑. 

Proof:,   

Let0𝐵 was (𝑔𝑠𝑝)** - closed sets . 

Let0𝐵 ⊆ V where V  (𝑔𝑠𝑝)*- open , B is (gsp)**- closed . . 

which implies  𝛼𝐶𝑙(𝐵) ⊆ 𝐶𝑙(𝐵) ⊆ 𝑉 . 

Therefore B is 𝛼g- closed . 

But the convers of (Proposition 3.15) is false .In gerenal as on the next as an example. 
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Example 3.16. 

Let0X0 = {1, 2, 3} ,  

τ = { X , ∅, { 1 }, {1, 3}} . ,.. 

When A = {3} is 𝛼g-closed, however, it didnot (𝑔𝑠𝑝)** - closed sets on (X, τ) . . 

 

Proposition 3.17. 

Each (𝑔𝑠𝑝)**-closed sets is gs -closed,. 

Proof :  

Let0𝐵 is (𝑔𝑠𝑝)**-closed setss. 

Let0𝐵 ⊆ V,where Viis open . 

Which impliessc𝑙(𝐵) ⊆ 𝑉 𝑤ℎ𝑒𝑟𝑒 V is (𝑔𝑠𝑝)*- open and hence B is (𝑔𝑠𝑝)** - closed sets. 

Considering that  scl(B) ⊆ Cl(B) ⊆ V. 

Therefore B is gs–  closed . 

But the convers of (Proposition 3.17) is false .In gerenal as on the next as an example 

  

Example 3.18. 

Inn(examplee 3.16) clearly iis 𝑠g – closedd in (X, 𝜏) , but did not (gsp)** closed0set . 

 

Theorem 3.19. 

Each (𝑔𝑠𝑝)** -cclosed sets  is 𝑔**-cclosed . 

Proof :   

Let0B is (𝑔𝑠𝑝)**-cclosed set .  

Let0B ⊆ V where V was g*- open . 

Since V (𝑔𝑠𝑝)*- open , 𝑐𝑙(𝐵) ⊆ 𝑉. 

Then Biis (𝑔𝑠𝑝)** - closed set . 

So that B is 𝑔**- closed.. 

But the convers of (Theorem 3.19) is false .In gerenal as on the next as an example. 

 

Example 3.20. 

Let0X0=0{ 1 , 2 , 3 },  

τ = 0{ X , ∅, { 1 }, {1, 2}} .   

A = {1, ,3}is then g**- closed, but in (X, 𝜏) it didnot (𝑔𝑠𝑝)**- closed sets . 

 

Proposition 3.21. 

A does not contain any non - empty (𝑔𝑠𝑝)* - closed sets if B is (gsp)** - closed set in (X, 𝜏), 

according to cl(B)/B. 

Proof:  

Let0M is (𝑔𝑠𝑝)* - closed sets in(X, τ) like as M ⊆ Cl(B) / B . 

Additionally  B ⊆  X / M. .  

Because  B is (𝑔𝑠𝑝)**-closed,  X / M  is (gsp)* - opened , cl(B) ⊆  X / M .  

This means M ⊆ X / cl(B),. 

So that  M ⊆ ( X / cl(B) ) ∩ (cl(B) /B) ⊆ ( X / cl(B)) ∩ cl(B) = ∅ .  

Considering that  M = ∅ .  

Therefore, cl(B) / B does not contain any (gsp)*-closed sets that are not empty. 
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Proposition 3.22. 

If Aiis (gsp)**- closed  sets of (X, τ) like as A ⊆. B ⊆, cl(A).TThen B as well  (gsp)**- closeddsets 

in (X, τ) . 

Proof : 

Let0V istthe (gsp)* opens sets in,(X, 𝜏)  like as,B ⊆ V. 

Which implies A ⊆ V where V (gsp)* - opened . 

A was (gsp)**- closed sets, thereforee, cl(A) ⊆ V .  

cl(B) ⊆ cl (cl(A)) = cl(A) ⊆ V, hence B is (gsp)**- closed sets .. 

 

Proposition 3.23.  

If  A & B   are  (gsp)**- closed set then A ∪ B  so it  (gsp)**- closed sets . 

 

Proposition 3.24. 

If   B is both (gsp)** - closed set , (gsp)* - opened set , so B was closed . 

 

The following figure illustrates the aforementioned results. 

 

 

 

4  (𝒈𝒔𝒑)**- continuous and (𝒈𝒔𝒑)**-  irresolute mappings .  

We are begin by introducing defintions 

 

Definition 4.1. 
Afunction f: (X, τ)  → (Y, μ) are referred to as (𝑔𝑠𝑝)** - countinuousiif f,- 1(W) is  (𝑔𝑠𝑝)**- closed 

sets in (X, τ)fforreach closed set W in (Y, μ) . . 
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Definition 4.2. 
Afunction f:  (X, τ)   → (Y, μ) are referred to as (𝑔𝑠𝑝)**-iirresoluteiif f -1 0(W)  be (𝑔𝑠𝑝)**-

cclosed sets of (X, 𝜏)0for  each (𝑔𝑠𝑝)**-cclosed sets W in (Y, μ). 

 

Theorem 4.3. 

Each continues mapings are (𝑔𝑠𝑝)** - countinuous . 

Proof: 

Let0f: (X, 𝜏) → (Y, μ) is continues and let F is any closed sets in Y .  

Then  f  – 1 (F) in X is closed . 

because eachclosed set is (𝑔𝑠𝑝)** - closed , f –1(F) is (𝑔𝑠𝑝)**- closed .  

As a result f  is (𝑔𝑠𝑝)**- continues .  

But the convers of (Theorem 4.3) is false .In gerenal as on the next as an example . 

 

Example 4.4. 

Let0𝑋,={1,02, .3} = 𝑌, 

τ = {X, 0∅, {1}} ,., 

μ = {Y, ∅, {2}}.  

The identity map is defined as f (X, 𝜏) → (Y, μ) . 

All closed sets of (Y, μ ) have an inverse image that is (𝑔𝑠𝑝)** - closed in (X, 𝜏) . 

In light of this, f is (𝑔𝑠𝑝)** - countinuous but not consistently.. 

This all classes (𝑔𝑠𝑝)** - continuous map correctly contains  the continues map class 

 

Theorem 4.5.  

Each (𝑔𝑠𝑝)** - continues map is g – continues, making it 𝛼g – continues, gs - continues, 𝑔𝑠𝑝 - 

continues , gp – continues , rg – continues , 𝑔𝑝𝑟 – continues . 

Proof:  

Let f: . (X, τ)   →  (Y, μ)iis (𝑔𝑠𝑝)**- continues maps . 

Let0V is closed set on (Y, μ) . 

So  f  is (𝑔𝑠𝑝)** - continues map , but,0f  – 1,(V)  is (gsp)**- closed,sets on (X, τ). .. 

By,(Proposition 3.7 , 3.9,  3.17,  3.19 )   f   –  1 (V) is  g –closed , rg – closed,  𝑔𝑝𝑟  –  close ,  gs – 

closed ,  gp – closed , 𝑔𝑠𝑝  –  closed sets in (X, 𝜏) .  

But the convers of (Theorem 4.5) is false .In gerenal as on the next as an example . 

Example 4.6. 

Let0𝑋 = 𝑌= {1, 2, 3,} , 

τ = {X, ∅ ,{1},{1,3}}  , 

μ = { ∅ , Y , { 1 , 2 }} . 

Allow  f (X, τ)  →  (Y , μ )bbe the identity map. . 

Then  f  – 1 ({ 3 }) = { 3 }is not (𝑔𝑠𝑝)** - close set on X  . 

But { 3 } is g – closed sets and hence rg – closed , gpr – closed , gs – closed , gsp – closed , gp – 

closed , Therefore f  be 𝛼g – continues , gs – continues , gsp – continues , gp – continues , rg – 

continues , gpr– continues . 

But  f  is not continues .  

This a classes of every (gsp)** - continuous maps was propely contained on a classes of g – 

continues , 𝛼g – continues , gs – continues , gsp – continues , gp – continues , rg – continues , 

gpr – continues maps .  
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Example 4.7. 

𝐿𝑒𝑡0𝑋0 =, {1, 02, 03}  =  𝑌, 

τ 0= {X, ∅ , {1}, {1,2} ,,  

μ = { ∅ , Y , { 1 }} . 

Allow  𝑓 ∶  (𝑋, 𝜏)  →  (𝑌, 𝜇 )iis defined as 𝑓(1)  =  3, 𝑓(2)  =  1, 𝑓(3)  =  2, 

f  – 1{2, 3} = {1,3} is gpr – closed on (X, τ ) , but (X, τ ) it didnot (gsp)** - closed sets In light of 

this, f is gpr- continuoes , but not (gsp)** - countinuous . 

 

Theorem 4.8. 

Each (𝑔𝑠𝑝)** −irresolut map is (𝑔𝑠𝑝)** - countinuous . 

Proof :   

Let0f: (X, τ)  → (Y , μ ) is (𝑔𝑠𝑝)** −irresolut .. 

Assume Viis closed sets in (Y, μ ). 

So V  (gsp)** - closed sets ,tthen  f  – 1, (V) iis (gsp)**- closed sets . 

Considering that f (gsp)**- irresolutee . 

As a result f is (𝑔𝑠𝑝)** - countinuous . 

 

Proposition 4.9. 

Every (𝑔𝑠𝑝)* - continues  maps is (𝑔𝑠𝑝)** - countinuous. 

Proof:  

Let0f: . (X, τ)  →  (Y, μ)  is (𝑔𝑠𝑝)** − continuouss .  

Assume V closeddsets on Y .   

Once f, –  1(V) is (𝑔𝑠𝑝)**- closed sets..Henceeby (proposition.3.13) . 

ltiis (𝑔𝑠𝑝)**-cclosed sets .  

Thereforeff  be  (𝑔𝑠𝑝)** - countinuous .    

But the convers of (Proposition 4.9) is false .On gerenal as on the next as an example. 

 

Example 4.10. 

Let0𝑋 = {1, 2, 3} = 𝑌, 

τ = {∅, X, {1}},  

μ = {∅, Y, {2}}.  

Let0f: (X, τ)  →  (Y, μ) serve as the identity maps . A = { 1 , 3 }is closed in (Y, μ) and was (gsp)**- 

closed sets on (X, τ) , buttnot (gsp)*-cclosed on (X, , τ) .  

Soothat f  (gsp)** - countinuous , but didnot (gsp)*- countinuous 

  

Theorem 4.11. 

Let0f::(X, τ) → (Y, μ).was called (gsp)**−irresolut , f is 𝛼g - continues, gs – continues , gp – 

continues , rg – continues , and gpr - continues. 

Proof:  

All (gsp)** - irresolute is (𝑔𝑠𝑝)** - countinuous, hence, 

f is (gsp)** - countinuous . 

The conclusion is therefore reached by (theorem 4.5). 

But the convers of (Theorem 4.11) is false .In gerenal as on the next as an example .  
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Example 4.12. 

Let 𝑋=0{1,  2,,3} = 𝑌, 

τ,,= {X, ∅, {1}, {1,2}}},  

μ = { ∅, Y, {1,2}} .   

Allow  f: (X, τ)  ⟶  (Y , μ) serve asttheiidentity maps . 

f  – 1{3} = {3} is 𝛼g – closed sets , so that f .is 𝛼g - continues , 

(gsp)** - closed set on (Y , μ ) is  ∅ , Y , {3}, { 1,3 } and {2, 3}. . 

f -1{1, 3} = {1, 3}.was not (gsp)**- closed sets on,(X, 𝜏). . 

Thereforeef cannot be (gsp)**- irresolute . .  

 

Example 4.13. 

Let0𝑋0= {1, 2, 3} = 𝑌, 

τ = 0{X, ∅, {1}, {1, ,2}} , 

μ = { ∅, Y, {1, 2}}i. .  

Allow f:.(X, τ) → (Y,μ) beedescribed as f{1} = 1 , f{2} = 3 and f{3}= 2  

f -1{3} ={2}is gss– closedd on (X, , τ) so that result fiis gss- continues. . 

(gsp)** - closed set in (Y, μ ) is  ∅ , 𝛾, {3}, { 1,3 } and {2, 3}.  

f  – 1{3} = {2} is not. (gsp)**- closed sets on (X, τ). . 

So that F cannot be (gsp)** - irresolute . 

   

  

   

A following figure illustrates the aforementioned results.  

 
 

 

5 Uses for 𝒈𝒔𝒑**- closed sets 

 

Definition 5.1. 

The space (X, τ) are referred to as Tgsp*- Spaces if each (𝑔𝑠𝑝)*- closed set is closed sets. 
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Definition 5.2. 

The spacee(X, τ) are referred to as gTgsp*- Space if all set of 𝑔- closed there is (𝑔𝑠𝑝)*- closed. 

  

Definition 5.3. 

The spacee(X, τ) are referred to as Tgsp**- Spaces if each (gsp)** - closed set is closed sets. 

 

Theorem 5.4. 

Each  T1/2 – space is   Tgsp** - spacee. 

Prooff :  

Let0(𝑋, 𝜏)  be  T1/2 – space . 

If 𝐵 is (gsp)** - closed setss . 

Because  each gsp**- closed sets, g- closed  &  𝐵  g-closedd. . 

Considering that . (X, τ)  iss T1/2 – spacee, 𝐵 is  closed . .. 

Consequently, , (X, τ)  iss Tgsp**- spacee. 

But theeconvers of (Theorem 5.4) is false . In gerenal as on the next as an example . 

 

Example 5.5. 

Let0𝑋 =e{1, 2, 3, 4},  

τ = 𝑒{𝑋, ∅ , {1}, {1,2}}.  . 

Since A =  {1, 3} not closed but is g-closed, so as a result not T1/2 - Space, 

(X, 𝜏)  is Tgsp** - Space instead.  

A Tgsp**- Space does not always have to be T1/2 – Space . 

 

Theorem 5.6. 

Each Tb – space  is Tgsp** - space . 

But the convers of (Theorem 5.6) is false . In gerenal as on the next as an example . 

 

Example 5.7. 

Let0𝑋a= { 1, 2, 3}c ,  

𝜏 = {X, ∅, {1}, {2}, {1,2 }}e. 

Since B = {1} is true, (X, 𝜏) was T1/2** - Space , but not Tb – space . 

Because each gs - closed , but not closed it didnot Tb - spacee . 

Consequently, Tgsp** − Space is not necessary Tb – spacee. 

 

Theorem 5.8. 

Each 𝛼Tb – spaceaise Tgsp** - spacee. . 

Proof ∶ 

Let0(X, τ) be  𝛼Tb - space𝑒 . 

If B was (gsp)** - closed sets . 

Because each (gsp)** - closed sets is 𝛼𝑔 - closed, B was αg− closed . 

Considering that (X, τ) is 𝛼Tb – space, B is closed . 

Consequently  (X, 𝜏) the Tgsp** - space... 

But the convers of (Theorem 5.8) is false .In gerenal as on the next as an example . 

 

Example 5.9. 

Let0X  = {1, 2, 3 } ,  
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𝜏 = {X, ∅, {1}, {1,2}}. 

(X, τ) isTgsp**- space and not 𝛼Tb – space since B ={b} is 𝛼𝑔 − closed 𝑏𝑢𝑡 𝑛𝑜𝑡 𝑐𝑙𝑜𝑠𝑒𝑑  therefore 

is not  𝛼Tb  - space. 

So, Tgsp** - space is not required to be a  𝛼Tb – space . 
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Introduction:  
The fault tree has had many uses in all industrial, military, nuclear, medical, physical, sports 

and other fields because of its high accuracy and ease of use from 1962 until this year, and it 

has evolved a lot to keep pace with the development in various journals. Reliability analysis 

has become an integral part of system design. The path sets in the success broaches of the 

event tree. Many researchers like Srirath [1], Bulgarsumy [2] studied fault tree and 

determining minimal cut sets with quantative and qualitative analysis. Charles [3] study fault 

tree analysis for different models of systems, especially for engineering devices, Abdulkadhim 

, Zghair and Abdulsada study Reliability Analysis of safety Automatic Change Over Switch 

based on Fault Tree Analysis [4]. So that dual of fault tree on other word  the success tree is 

presented in our study using Boolean algebra rules and identifying the minimal paths and 

draw the success tree directly corresponding to the physical shape of the system which help 

engineers in design.        

Preliminaries  

In this section all the definitions which are related to study is presented  

Definition2.1:[1] Reliability  is for the component  to perform the tasks and functions 

required of it for a certain period of time, according to certain controls and conditions 

Definition 2.2:[5] A fault tree  is a graphic expression of the relationships between vehicles, 

through which we track the progress of the system steps and lead to the failure of the system 

http://creativecommons.org/licenses/by/4.0/
mailto:ahmadalshemaree7@gmail.com
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Definition2.3:[6] Success Trees (ST) is a path collection of  an event or summation of events 

whose nonoccurrence ensures the non-occurrence of top – level . A path set is smaller if it 

inestimable become further miniature and still remain a path set . For more detail see [7], FT 

and ST hold the relation  St = 1 − FT …………….(1) 

Definition 2.4: [9] A collection of  path is a combination of fault tree stirrer  Which if none of 

them occur, which guarantees that they will not happen the main event. 

Definition 2.5: [10] A cut set is collection of vehicles in which when the vehicles So that if the 

parts are removed from the system, there is no other path than another vehicle. 

Definition 2.6: [8] A smaller cut set is a lower collection of fault tree stirrers which if 

commonalty happens , which leads to the occurrence of the higher event. 

Definition 2.7:[11] It is the possibility that the network elements will perform their work 

satisfactorily for a specified period of time 

The gates :[12] 

 In fault tree or success tree  we have two gates which are OR gate and AND  gate and Boolean 

algebra rules. 

 OR Gate 3.1:[2]  The OR – gate used to Which uses to exhibit that the output event occurs 

only when one or more input events occur. There perhaps  whatever  issue  of  entrance  event 

to an OR – gate. Which symbolized by  

AND – Gate 3.2:[13]  

The AND – gate Use to exhibit that an output error occurs only if all input errors occur. There 

can be a number of entry errors to an AND – gate. The shape below exhibits a model  two – 

input AND – gate with input events Input L and Input M , and output event T. Which denoted 

by  

Intermediate event 3.3: [11] It is an error incident which happen  in order of one or more 

former reason effective out of logic gate, each intermediate incidents which are symbols via 

rectangle.  

Basic event 3.4:[11] It is a requisite  beginning  error  event required no more expansion . 

Which is symbol via ring.   

 

 

 

  

 

 

 

 

 

 

 

 

 

T 

A B 

T 

C D 

OR gate  AND gate 

Figure (1)    OR  & AND  gates 
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Success Trees Technique:  

A success tree is the vehicle or bilateral of error plant and converge  on what must occur  for 

the top – scale event to be a success .  

A error plant can be converted to success tree by :  

a. Replace all OR gate to an AND gate .  

b. Replace all AND gate to an OR gate .  

with the same logic symbols which used in FT .  

Illustrative  examples: 

Example 5.1: 

 Consider the system in the figure below : 

 

 

 

 

 

 

 

 

 

 

 

So we can represent of the system above by FT as shown in the figure below :   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We note the equivalent Boolean equation are: 

β 𝜕 𝜙 

Γ 

γ 

μ 

Figure (2) a system of example(5.1) 

T 

β 𝜕 
 

𝜙 
 

Γ 
Γ 

Figure  (3) fault tree of system in example(5.1)    

γ μ 

𝜔 
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𝑇 = 𝛽 + 𝜕 + 𝜙 + 𝜔  

𝑇 = 𝛽 + 𝜕 + 𝜙 + (Γ ∗ 𝛾 ∗ μ) 

Because of the dual or complement relationship between the fault tree and success tree the 

path set of fault tree is the cut set for the "dual" success tree. i.e. The success cut set will be 

fault tree path set in by the previous method the cut sets were found.  

Now the corresponding path sets for these cuts are found as follows:  

𝑇 = 𝛽 + 𝜕 + 𝜙 + (Γ ∗ 𝛾 ∗ μ) 

Taking the complement of T:  

𝑇𝑐 = [𝛽 + 𝜕 + 𝜙 + (Γ ∗ 𝛾 ∗ μ)]𝑐 

𝑇𝑐 = 𝛽𝑐 ∗ 𝜕𝑐 ∗ 𝜙𝑐 ∗ (Γ ∗ 𝛾 ∗ μ)𝑐 

Using de Morgan's theorem to (Γ ∗ 𝛾 ∗ μ)𝑐 

𝑇𝑐 = 𝛽𝑐 ∗ 𝜕𝑐 ∗ 𝜙𝑐 ∗ (Γ𝑐 + 𝛾𝑐 + μ𝑐)  

And applying the distributive law  

𝑇𝑐 = 𝛽𝑐 ∗ 𝜕𝑐 ∗ 𝜙𝑐 ∗ Γ𝑐 + 𝛽𝑐 ∗ 𝜕𝑐 ∗ 𝜙𝑐 ∗ 𝛾𝑐 + 𝛽𝑐 ∗ 𝜕𝑐 ∗ 𝜙𝑐 ∗ μ𝑐 

Therefore  

𝑆𝑇 = 𝛽𝑐 ∗ 𝜕𝑐 ∗ 𝜙𝑐 ∗ Γ𝑐 + 𝛽𝑐 ∗ 𝜕𝑐 ∗ 𝜙𝑐 ∗ 𝛾𝑐 + 𝛽𝑐 ∗ 𝜕𝑐 ∗ 𝜙𝑐 ∗ μ𝑐 

We can also find success tree from (1). 

Example 5.2: 

The example which is taken from [14] : 

There are two motors working side by side. Which is the probability  that the persons  

arriving  close  or into the nearness of the motors become  hurt  at most via obtaining  a 

particle  into them  eyes ?  

The fault tree are as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
𝑋5 

𝑋3 𝑋1 

𝑋6 

𝑋7 𝑋8 𝑋9 𝑋10 𝑋11 

T 

Figure  (4) fault tree of system in example(5.2)    

 

𝑋2 

𝑋4 𝑋5 
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Where the basic events refers to the accidents are : 

𝑋5 = 𝑋9 + 𝑋10 + 𝑋11 

𝑋4 = 𝑋7 + 𝑋8 , 𝑋2 = 𝑋6 × 𝑋5 × 𝑋4 

𝑇 = 𝑋1 + 𝑋3 + 𝑋2 

𝑇 = 𝑋1 + 𝑋3 + 𝑋6 × 𝑋5 × 𝑋4 

𝑇 = 𝑋1 + 𝑋3 + +𝑋6 × (𝑋9 + 𝑋10 + 𝑋11) × (𝑋7 + 𝑋8 ) 

Now the success tree for above is: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now : 

𝑇 = 𝑋1 × 𝑋3 × 𝑋2 

𝑋2 = 𝑋4 + 𝑋5 + 𝑋6 

𝑋5 = 𝑋9 × 𝑋10 × 𝑋11 

𝑋4 = 𝑋7 × 𝑋8 

𝑆𝑇 = 𝑋1 × 𝑋3 × [(𝑋7 × 𝑋8) + (𝐹𝑋9 × 𝑋10 × 𝑋11) + 𝑋6] 

 

𝑋3 𝑋1 

𝑋6 

𝑋7 𝑋8 𝑋9 𝑋10 𝑋11 

T 

Figure  (5) success tree of system in example(5.2)    

 

𝑋2 

𝑋4 𝑋5 
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Example 5.3: 

Consider that we have a system has physical design as shown below : 

  

 

 

 

 

 

 

The success tree of the system above is: 

 

 

 

 

 

 

 

 

 

 

 

 

 

So that  𝑆𝑇 = (𝐴 + 𝐵)(𝐶 + 𝐷) 

Then the fault tree of a system above is: 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 

C  

B 

D 

I O 

Figure  (6) a system in example(5.2)    
 

T 

A B C D 

Figure  (8) fault tree of system in example(5.3)   

T 

A B C D 

Figure  (7) success tree of system in example(5.3)   
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Now : 

𝑇 = (𝐴 × 𝐵) + (𝐶 × 𝐷) 

Conclusion: 

1. The success tree represent the successful path sets between the input and output nodes . 

2. In general there may be more than one input terminal which depend on the number of 

prolixity provided in the physical shape . The output node is the operating of the whole 

system. 

3. The successful operating of the system is passing from the input node to the output node . 

4. This passing from input to the output can occur if there is at least one successful path from 

the input node to the output node. 

5. The success tree (ST) is the easier tool for technologists and engineers to deal with the 

physical form for any system directly in design stage since it can convert the fault tree into a 

physical shape on the converse of the case in fault tree . 

6. 𝑅𝑆 can be directly calculated from ST. 

7. We can find  system failure 𝐹𝑆  𝑜𝑟 𝐹(𝑆) from the relation  as a complement and convert ST 

to FT  and vice versa . 

8. The physical shape of the system which can be represented by block diagram is 

corresponding to the success tree. 
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Introduction:  
In 1982 introduce Elmonsef study In topological spaces, the concepts of pre-continuous, 

weak pre-continuous, pre-open, and weak pre-open mappings are introduced. their 
relationships with already accepted ideas, such nearly constant [1], Levine in 1963 study semi 
open sets and semi-continuity space [2], in 1975 Maheshwari introduced a new separation 
axioms [3], Ganster in 1978 presents solutions to some recent questions raised by Katetov 
about the collection of pre-open sets in a topological space [4], Al-Abdulla and Aziz introduce 
study the properties of P-connected spaces  and show that the product of two P-connected 
spaces is P-connected [5], in Caldas introduce axioms semi-T2 semi-T1 and semi-T0 are 
obtained [6], Concepts of pre-p-open sets and pre-p-closures of a subset in a topological space 
are presented by An et al in 2008 [7], Young et al. introduced a research in 2008we introduce 
and study topological properties of pre-limit points, pre-derived sets, pre-interior and pre-
closure of a set, pre-interior points, pre-border, pre-frontier and pre-exterior [8], Ameen and 
Ramadan in 2010 studied Define a few separation axioms and look at some of their 
fundamental characteristics. Investigated are the implications of these axioms in relation to 
one another, as well as certain powerful varieties of separation axioms and semi-separation 
axioms [9], in 2011 Chattopadhyay studies some new separation axioms for topological 
spaces defined in terms of a new topology and a continuous function [10], In 2012, Carpintero 
et al. introduce and characterize the concepts of pre-open sets and their related notions in 
biminimal spaces [11], Banerjee and Saha 2016 studied the idea of pairwise pre-open sets 
(semi pre-open) and pairwise pre-continuity (semi pre-continuity) in a more general 
structure of a bispace and investigate how far several results as valid in a bitopological space 
are affected in a bispace [12], and Zaman in 2022 introduce study about 𝓋-open set and some 
concepts [13]. 

http://creativecommons.org/licenses/by/4.0/
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Prelimiaries 

Definition.2.1[4] The term for the topological space (𝑋, 𝓉) is 𝑝𝑟𝑒-𝑇0  if any 𝑦1, 𝑦2 ∈ 𝑋 a thing 

exists 𝑝𝑟𝑒-open 𝑈 in a way that  𝑥 ∈ 𝑈 and 𝑦 ∉ 𝑈 or 𝑦 ∈ 𝑈 and 𝑥 ∉ 𝑈. 

Definition.2.2[4] The term for the topological space (𝑋, 𝓉) is 𝑝𝑟𝑒-𝑇1  if any 𝑥, 𝑦 ∈ 𝑋 a thing exists 

𝑝𝑟𝑒-open sets 𝐹, 𝑉 in a way that    𝑥 ∈ 𝐹 and 𝑦 ∈ 𝑉 and 𝑥 does not belong to 𝐹 and 𝑦 does not 

belong to 𝑉. 

Definition.2.3[4] The term for the topological space (𝑋, 𝓉) is 𝑝𝑟𝑒-𝑇2  if any 𝑥, 𝑦 ∈ 𝑋 there exists 

two  𝑝𝑟𝑒-open sets 𝐹, 𝑉 in a way that  𝑥 ∈ 𝐹, 𝑦 ∈ 𝑉 and 𝐹 ∩ 𝑉 = ∅. 

Definition.2.4[13] Let (𝑋, 𝓋𝑂𝑋) be a 𝓋-space. A subset 𝐴 of 𝓋𝑂𝑋 is claimed to be 𝑝𝑟𝑒- 𝓋-open  

set if 𝐴 ⊆ 𝑖𝑛𝑡(𝑐𝑙(𝐴)). 

Definition.2.5[13] A family of all  𝑝𝑟𝑒- 𝓋-open  is signified by  𝑝𝑟𝑒-𝓋𝑂𝑋. 

Definition.2.6[13] The complement of  𝑝𝑟𝑒- 𝓋-open  claimed to be 𝑝𝑟𝑒- 𝓋-closed.   

3. 𝐩𝐫𝐞- 𝓿-open  in Separation axioms 

Definition.3.1 The term for the topological space (𝑋, 𝜏) is 𝑝𝑟𝑒-𝓋𝑇0  if any two separate points 

𝑥, 𝑦 ∈ 𝑋 there exists an  𝑝𝑟𝑒- 𝓋-open set of 𝑥 contains 𝑥 but not 𝑦 or an  𝑝𝑟𝑒- 𝓋-open set of 𝑦 

contains 𝑦 but not 𝑥, and signified by 𝑝0𝓋. 

Definition.3.2 The term for the topological space (𝑋, 𝜏) is 𝑝𝑟𝑒-𝓋𝑇1  if any two separate points 

𝑥, 𝑦 ∈ 𝑋 there exists 𝑝𝑟𝑒- 𝓋-open set contains 𝑥 and exists 𝑝𝑟𝑒- 𝓋-open set contains 𝑦 but not 𝑥 

and 𝑦, and signified by  𝑝1𝓋 

Definition.3.3 The term for the topological space (𝑋, 𝜏) is 𝑝𝑟𝑒-𝓋𝑇2  if any two separate points 

𝑥, 𝑦 ∈ 𝑋 there exists two disjoint 𝑝𝑟𝑒- 𝓋-open sets  𝐹, 𝑉 of 𝑋 in a way that  𝑥 ∈ 𝐹, 𝑦 ∈ 𝑉 and 𝐹 ∩

𝑉 = ∅, and signified by 𝑝2𝓋. 

Example.3.4 

Let  𝑋 = {1,2,3,4} and    

 𝔉1 = {𝑋, ∅, {1}, {2}, {4}, {1,2,4}, {1,2}, {1,4}}  

𝔉2 = {𝑋, ∅, {1}, {2}, {3}, {4}, {1,4}, {2,3}, {2,4}, {3,4}} 

 

 

⋂ 𝔉𝑖 = {𝑋, ∅, {1}, {2}, {4}, {1,4}, {2,4}}

2

𝑖=1

 

𝓋-open= {
𝑋, ∅, {1}, {1,4}, {1,2}, {1,3}, {2}, {2,3}, {2,4}, {4}

{3,4}, {1,3,2}{1,2,4}, {2,3,4}, {1,3,4}
} 

𝓋-closed= {
𝑋, ∅, {2,3,4}, {2,3}, {3,4}, {2,4}, {1,3,4}, {1,4}

{2,3,1}, {1,2}{4}, {3}, {1}, {2}
} 

 

 
𝓋-pre= {

𝑋, ∅, {1}, {2}, {4}, {1,2}, {1,3}, {1,4}, {2,3}, {2,4}

{3,4}, {1,3,2}, {2,3,4}, {1,3,4}
} 

 

 Then is 𝑇0𝓋 𝑝𝑟𝑒, 𝑇1𝓋 𝑝𝑟𝑒, and 𝑇2𝓋 𝑝𝑟𝑒  
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Example.3.5 

Let  𝑋 = {1,2,3} and    

 𝔉1 = {𝑋, ∅, {1}, {2,3}, {3}, {1,3}}  

𝔉2 = {𝑋, ∅, {1,3}, {3}, {2,3}} 

 

 

⋂ 𝔉𝑖 = {𝑋, ∅, {1}, {1,3}, {2,3}}

2

𝑖=1

 

𝓋-open= {𝑋, ∅, {1}, {1,3}, {2,3}} 

𝓋-closed= {𝑋, ∅, {2,3}, {2}, {1}} 

 

 𝑇0𝓋 𝑝𝑟𝑒, but not 𝑇1𝓋 𝑝𝑟𝑒  

Example.3.6 

Let  𝑋 = {1,2,3,4} and    

 𝔉1 = {𝑋, ∅, {1}, {2}, {1,3}, {2,4}, {3}, {4}, {3,4}}  

𝔉2 = {𝑋, ∅, {1,3}, {2,4}, {3,4}} 

 

 

⋂ 𝔉𝑖 = {𝑋, ∅, {1,3}, {2,4}, {3,4}}

2

𝑖=1

 

𝓋-open= {𝑋, ∅, {3,4}, {1,3}, {1,3,4}, {1,2,3}, {1,2,4}, {2,3,4}} 

𝓋-closed= {𝑋, ∅, {1,2}, {2,4}, {2}, {4}, {3}, {1}} 

 

 
𝓋-pre= {

𝑋, ∅, {1,3}, {2,3}, {1,4}, {1,2,4}, {1,2,3}

{2,3,4}, {1,3,4}
} 

 

 Then is 𝑇0𝓋 𝑝𝑟𝑒, 𝑇1𝓋 𝑝𝑟𝑒, but not 𝑇2𝓋 𝑝𝑟𝑒  

Proposition.3.7 :If (𝑿𝓿𝒐𝑿) is  𝑻𝟎𝓿 than it is 𝑷𝟎𝓿. 

Proof : since (𝑋, 𝓋𝑂𝑋) is 𝑇0𝓋 space. Such that 𝑠1, 𝑠2 ∈ 𝑋, 𝑠1 ≠ 𝑠2 

Then ∃  𝓋-open 𝐺 set . Than  𝑖𝑠1 ∈ 𝑖𝐺, 𝑠2 ∉ 𝑖𝐺 ∨ 𝑠2 ∈ 𝑖𝐺, 𝑠1 ∉ 𝑖𝐺𝑖(by definition of 

𝑇0𝓋) 

Then (𝑋, 𝓋𝑂𝑋) is 𝑃0𝓋 space 

Proposition.3.8:If (𝑿𝓿𝒐𝑿) is  𝑻𝟏𝓿 than it is 𝑷𝟏𝓿. 

Proof : since (𝑋, 𝓋𝑂𝑋) is 𝑇1𝓋 space. Such that 𝑠1, 𝑠2 ∈ 𝑋, 𝑠1 ≠ 𝑠2 

Then ∃ two 𝓋-open sets 𝐻, 𝐹 . Than  (𝑖𝑠1 ∈ 𝐻 ∧ 𝑠2 ∉ 𝐻 ∧ 𝑠1 ∉ 𝐻, 𝑠2 ∈ 𝐻𝑖) ∧

(𝑖𝑠1 ∉ 𝐹 ∧ 𝑠2 ∈ 𝐹 ∧ 𝑠1 ∈ 𝐹, 𝑠2 ∉ 𝐹𝑖) (by definition of 𝑇1𝓋) 

Than (𝑋, 𝓋𝑂𝑋) is 𝑃1𝓋 space 

Proposition.3.9:If (𝑿𝓿𝒐𝑿) is  𝑻𝟐𝓿 than it is 𝑷𝟐𝓿. 

Proof : since (𝑋, 𝓋𝑂𝑋) is 𝑇2𝓋 space. Such that 𝑠1, 𝑠2 ∈ 𝑋, 𝑠1 ≠ 𝑠2 

Then ∃ two disjoint 𝓋-open sets 𝐻, 𝐹 . Than   𝑖𝑠1 ∈ 𝐻, 𝑠2 ∈ 𝐹𝑖  and 𝐻 ∩ 𝐹 = ∅ 
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(𝑖𝑠1 ∈ 𝐻 ∧ 𝑠2 ∉ 𝐻 ∨ 𝑠1 ∉ 𝐹, 𝑠2 ∈ 𝐹𝑖)  

Hence (𝑋, 𝓋𝑂𝑋) is 𝑃2𝓋-space 

Proposition.3.10:If (𝑿𝓿𝒐𝑿) is  𝑷𝟐𝓿 than it is 𝑷𝟏𝓿. 

Proof : by definition 

Proposition.3.11:If (𝑿𝓿𝒐𝑿) is  𝑷𝟏𝓿 than it is 𝑷𝟎𝓿. 

Proof : direction 

 

Fig. 1 the relationship between 𝑻𝟎𝓿, 𝑻𝟏𝓿, 𝑻𝟐𝓿, 𝑷𝟎𝓿, 𝑷𝟏𝓿, and  𝑷𝟐𝓿 

Definition.3.12[6] The term for the topological space (𝑋, 𝜏) is semi-𝑇0  if any 𝑥, 𝑦 ∈ 𝑋 there exists 

a semi-open set 𝑈 in a way that  𝑥 ∈ 𝑈 and 𝑦 ∉ 𝑈 or 𝑦 ∈ 𝑈 and 𝑥 ∉ 𝑈. 

Definition.3.13[6] The term for the topological space (𝑋, 𝜏) is semi-𝑇1  if any 𝑥, 𝑦 ∈ 𝑋 there exists 

a two semi-open sets 𝐹, 𝑉 in a way that  𝑥 ∈ 𝐹 and 𝑦 ∈ 𝑉 and 𝑥 does not belong to 𝐹 and 𝑦 does not 

belong to 𝑉. 

Definition.3.14[6] The term for the topological space (𝑋, 𝜏) is semi-𝑇2  if any 𝑥, 𝑦 ∈ 𝑋 there exists 

two  semi-open sets 𝐹, 𝑉 in a way that  𝑥 ∈ 𝐹, 𝑦 ∈ 𝑉 and 𝐹 ∩ 𝑉 = ∅. 

Definition.3.15[13] Let (𝑋, 𝓋𝑂𝑋) be a 𝓋-space. A subset 𝐴 of 𝓋𝑂𝑋 claimed to be semi- 𝓋-open  

set if 𝐴 ⊆ 𝑖𝑛𝑡(𝑐𝑙(𝐴)). 

Definition.3.16[13] A family of all  semi- 𝓋-open  denoted by semi-𝓋𝑂𝑋. 

Definition.3.17[13] The complement of  semi- 𝓋-open  claimed to be semi-𝓋-closed.   

 

4. 𝐒𝐞𝐦𝐢- 𝓿-open  in Separation axioms 

Definition.4.1 The term for the topological space (𝑋, 𝓉) is semi-𝑇0𝓋  if any two separate points  

𝑥, 𝑦 ∈ 𝑋 there exists an semi- 𝓋-open set of 𝑥 contains 𝑥 but not 𝑦 or an  𝑝𝑟𝑒- 𝓋-open set of 𝑦 

contains 𝑦 but not 𝑥, and is signified 𝑆0𝓋. 

Definition.4.2 The term for the topological space (𝑋, 𝓉) is semi-𝑇1𝓋  if any two separate points 

𝑥, 𝑦 ∈ 𝑋 there exists semi- 𝓋-open set contains 𝑥 and exists 𝑝𝑟𝑒- 𝓋-open set contains 𝑦 but not 𝑥 

and 𝑦, and signified by 𝑆1𝓋 
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Definition.4.3 The term for the topological space (𝑋, 𝓉) is semi-𝑇2𝓋  if any two separate points 

𝑥, 𝑦 ∈ 𝑋 there exists two disjoint semi- 𝓋-open sets  𝐹, 𝑉 of 𝑋 in a way that    𝑥 ∈ 𝐹, 𝑦 ∈ 𝑉 and 𝐹 ∩

𝑉 = ∅, and dented by 𝑆2𝓋. 

Example.4.4 

Let  𝑋 = {1,2,3,4} and    

 𝔉1 = {𝑋, ∅, {1}, {2}, {4}, {1,2}, {1,4}, {1,2,4}, {2,4}}  

𝔉2 = {𝑋, ∅, {1}, {2}, {3}, {4}, {1,4}, {2,3}, {2,4}} 

 

 

⋂ 𝔉𝑖 = {𝑋, ∅, {1}, {2}, {4}, {1,4}, {2,4}}

2

𝑖=1

 

𝓋-open= {
𝑋, ∅, {1}, {1,4}, {1,2}, {1,3}, {2,4}, {4}

{3,4}, {1,3,2}, {1,2,4}, {2,3,4}, {1,3,4}
} 

𝓋-closed= {
𝑋, ∅, {2,3,4}, {2,3}, {3,4}, {2,4}, {1,3}, {1,2,3}

{1,2}, {4}, {3}, {1}, {2}
} 

 

     

 
𝓋-semi-𝓋 = {

𝑋, ∅, {1}, {2}, {4}, {1,2}, {1,3}, {1,4}

{2,3}, {2,4}, {3,4}, {1,2,3}, {2,3,4}, {1,3,4}
} 

 

 Then is 𝑆0𝓋, 𝑆1𝓋, and 𝑆2𝓋  

Example.4.5 

Let  𝑋 = {𝑎, 𝑏, 𝑓} and    

 𝔉1 = {𝑋, ∅, {𝑎}, {𝑏, 𝑓}, {𝑓}, {𝑎, 𝑓}}  

𝔉2 = {𝑋, ∅, {𝑏}, {𝑎, 𝑓}, {𝑓}, {𝑏, 𝑓}} 

 

 

⋂ 𝔉𝑖 = {𝑋, ∅, {𝑓}, {𝑏, 𝑓}, {𝑎, 𝑓}}

2

𝑖=1

 

𝓋-open= {𝑋, ∅, {𝑓}, {𝑏, 𝑓}, {𝑎, 𝑓}} 

𝓋-closed= {𝑋, ∅, {𝑎, 𝑏}, {𝑎}, {𝑏}} 

 

 𝛿𝓋 = {𝑋, ∅, {𝑓}, {𝑏, 𝑓}, {𝑎, 𝑓}}  

 Then is 𝑆0𝓋, but not  𝑆1𝓋  

Example.4.6 

Let  𝑋 = {1,2,3,4} and    

 𝔉1 = {𝑋, ∅, {1}, {2}, {1,3}, {2,4}, {3}, {4}, {3,4}}  

𝔉2 = {𝑋, ∅, {1,3}, {4,3}, {2,4}} 

 

 

⋂ 𝔉𝑖 = {𝑋, ∅, {1,3}, {3,4}, {2,4}, {3,4}}

2

𝑖=1

 

𝓋-open= {𝑋, ∅, {3,4}, {1,3}, {1,3,4}, {1,2,3}, {1,2,4}, {2,3,4}} 

𝓋-closed= {𝑋, ∅, {1,2}, {2,4}, {2}, {4}, {3}, {1}} 
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 𝛿𝓋 = {𝑋, ∅, {1,3}, {3,4}, {1,2,3}, {1,3,4}, {1,2,4}, {2,3,4}}  

 Then is 𝑆1𝓋, but not 𝑆2𝓋  

Proposition.4.7:If (𝑿𝓿𝒐𝑿) is  𝑻𝟎𝓿 than it is 𝑺𝟎𝓿. 

Proof : suppose that (𝑋, 𝓋𝑂𝑋) is 𝑇0𝓋 space. Such that 𝑥1, 𝑥2 ∈ 𝑋, 𝑥1 ≠ 𝑥2 

Then ∃ 𝓋-open sets 𝑀 . Than  𝑥1 ∈ 𝑀 ∧ 𝑥2 ∉ 𝑀 ∨ 𝑥1 ∉ 𝑀, 𝑥2 ∈ 𝑀  

Than (𝑋, 𝓋𝑂𝑋) is 𝑆0𝓋 space 

Proposition.4.8 :If (𝑿𝓿𝒐𝑿) is  𝑻𝟏𝓿 than it is 𝑺𝟏𝓿. 

Proof : since (𝑋, 𝓋𝑂𝑋) is 𝑇1𝓋 space. Such that 𝑦1, 𝑦2 ∈ 𝑋, 𝑦1 ≠ 𝑦2 

Then ∃ two 𝓋-open sets 𝐾, 𝐹 . Than  (𝑦1 ∈ 𝐾, 𝑦2 ∉ 𝐾 ∨ 𝑦1 ∉ 𝐾, 𝑦2 ∈ 𝐾) ∧

(𝑦1 ∉ 𝐹, 𝑦2 ∈ 𝐹 ∨ 𝑦1 ∈ 𝐹, 𝑦2 ∉ 𝐹)  

Than (𝑋, 𝓋𝑂𝑋) is 𝑆1𝓋 space 

Proposition.4.9:If (𝑿𝓿𝒐𝑿) is  𝑻𝟐𝓿 than it is 𝑺𝟐𝓿. 

Proof : suppose that (𝑋, 𝓋𝑂𝑋) is 𝑇2𝓋 space. Such that 𝑦1, 𝑦2 ∈ 𝑋, 𝑦1 ≠ 𝑦2 

Then ∃ two disjoint 𝓋-open sets 𝐻, 𝐾 . Than  𝑦1 ∈ 𝐻, 𝑦2 ∈ 𝐾 and 𝐻 ∩ 𝐾 =

∅. (𝑦1 ∈ 𝐻 ∧ 𝑦2 ∉ 𝐻 ∨ 𝑦1 ∉ 𝐾, 𝑦2 ∈ 𝐾)  

Hence (𝑋, 𝓋𝑂𝑋) is 𝑆2𝓋-space 

Proposition.4.10:If (𝑿𝓿𝒐𝑿) is  𝑺𝟐𝓿 than it is 𝑺𝟏𝓿. 

Proof : by definition  

Proposition.4.11:If (𝑿𝓿𝒐𝑿) is  𝑺𝟏𝓿 than it is 𝑺𝟎𝓿. 

Proof : by definition 

 

Fig. 2 the relationship between 𝑻𝟎𝓿, 𝑻𝟏𝓿, 𝑻𝟐𝓿, 𝑺𝟎𝓿, 𝑺𝟏𝓿, and  𝑺𝟐𝓿 
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Introduction:  
Fuzzy sets theory was invented by Zadeh [1]. In 1972, Chang and Zadeh [2] found the 

main concept of fuzzy sets and numbers. Important applications in life led to the rapid 

development of ideas to study that theory and get useful results. In [3], [4], and [5] have used 

many distributions with fuzzy sets to solve a specific life problem. Comparatively, we used 

Modified Weibull Extension Distribution [6] with three parameters. Estimation is the process 

of finding an estimate or approximation, which is a value that is usable for some purpose even 

if input data may be uncertain, estimation was not limited in statistic only, but in other studies 

as [7], [8]. Also Many researchers have presented Pentagonal membership functions with 

different types as in [9-13], and all contain five fuzzy numbers, in [14] contains membership 

functions with nine fuzzy numbers Therefore, we generalized [14] to proposed the Linear 

Two-Asymmetric Pentagonal Fuzzy Numbers and the Non-Linear Two-Asymmetric 

Pentagonal Fuzzy Numbers. Following that, we benefit from the Ranking function concept 

which the historical timeline was reviewed in [15] and [16] to transform fuzzy parameters to 

crisp parameters, to proposed Ranking functions with (Linear Two- Asymmetric Pentagonal 

Fuzzy Numbers and the Non Linear Two - Asymmetric Pentagonal Fuzzy Numbers). As a 

http://creativecommons.org/licenses/by/4.0/
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result, the comparable would been between Survival functions after fuzzy work using Mean 

Square Error to find out the best values.  

 

MODIFIED WEIBULL EXTENSION DISTRIBUTION 

The probability density function of this distribution is: [6] 

𝒻(𝑥) = 𝜃 𝛾 (
𝑥

𝛿
)
𝛾−1

𝑒(
𝑥

𝛿
)
𝛾
+ 𝜃𝛿(1−𝑒

(
𝑥
𝛿
)
𝛾

); for 𝑥, 𝛿, 𝜃, 𝛾 > 0 
(1) 

Where 𝛾  is the shape parameter (i.e. a parameter controls the shape),  𝛿,  𝑎𝑛𝑑 𝜃  are the scale 

parameters (i.e. the parameters controls the spread of the distribution on the x-axis),   𝑥 is the 

failure time (i.e. the time elapsing from when the item is put into operation until it fails for the 

first time).  

The Cumulated distribution function is: [6]   

𝐹( 𝑥) =  ∫𝒻(𝑡)𝑑𝑡 = 1 − 𝑒  𝜃𝛿(1−𝑒
(
𝑥
𝛿
)
𝛾

)

𝑥

0

,  𝑥 > 0 (2) 

Where, the Survival function is: [6] 

𝕊(𝑥) = 𝑒  𝜃𝛿(1−𝑒
(
𝑥
𝛿
)
𝛾

) ,  𝑥 > 0 
(3) 

 

FUZZY SETS 

 A membership function mapping the elements of nonempty set X to the interval [0, 1] 

defines a fuzzy set �̃� . [1] 

  𝜇�̃� :X→[0,1], is called the degree of membership function of the fuzzy set  �̃� . 

  𝜇�̃� (𝑥) is called the membership value of 𝑥∈𝑋 in the fuzzy set  �̃� 

 

 A fuzzy number �̃�  is a fuzzy set on real line ℝ, if satisfy the following conditions: [17] 

1- 𝜇𝐴 ̃(ᴢ) is piecewise continuous, where  ᴢ ∈ ℝ  

2- ∃ ᴢ ∈ ℝ, such that  𝜇𝐴 ̃(ᴢ) = 1   ( 𝑖. 𝑒. �̃�  is said to be normal [18]) 

3- �̃�  is  convex  ( 𝑖. 𝑒.  𝜇�̃�(Ձ 𝑥1 + (1 − Ձ)𝑥2) ≥ 𝑚𝑖𝑛{𝜇�̃�(𝑥1), 𝜇�̃�(𝑥2) }, for all 𝑥1, 𝑥2 ∈ ℝ, and all 
Ձ ∈ [0, 1], [18]). 

  

 The  Ձ − 𝑐𝑢𝑡 set of a fuzzy set �̃� is crisp set defined by 𝐴Ձ= { 𝑥∈𝑋 | 𝜇�̃� (𝑥) ≥ Ձ, Ձ ∈
[0, 1]}.[19] 

A fuzzy set is convex ↔ all its  Ձ − 𝑐𝑢𝑡𝑠 are convex. 
 

 

LINEAR TWO- ASYMMETRIC PENTAGONAL FUZZY NUMBERS (𝐋𝐓 − 𝐀𝐏𝐅𝐍) (Proposed)  

A Linear fuzzy number �̃�LT−APFN = (𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓, 𝑔, ℎ, 𝑖;  𝑟1, 𝑟2, 𝑟3, 𝑟4, 𝑟5, 1), is said to be  Two 
- Asymmetric Pentagonal  Fuzzy Numbers if its membership function is given by: 
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𝜇�̃�LT−APFN(𝑥) =

{
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 𝑟2

(𝑥 − 𝑎)

(𝑏 − 𝑎)
                          𝑎 ≤ 𝑥 < 𝑏    

𝑟2 + (1 − 𝑟2)
(𝑥 − 𝑏)

(𝑐 − 𝑏)
      𝑏 ≤ 𝑥 < 𝑐    

𝑟5 + (1 − 𝑟5)
(𝑑 − 𝑥)

(𝑑 − 𝑐)
        𝑐 ≤ 𝑥 < 𝑑      

𝑟5
(𝑒 − 𝑥)

(𝑒 − 𝑑)
                          𝑑 ≤ 𝑥 < 𝑒

   𝑟1
(𝑥 − 𝑒)

(𝑓 − 𝑒)
                         𝑒 ≤ 𝑥 < 𝑓

𝑟1 + (𝑟4 − 𝑟1)
(𝑥 − 𝑓)

(𝑔 − 𝑓)
       𝑓 ≤ 𝑥 < 𝑔

𝑟3 + (𝑟4 − 𝑟3)
(ℎ − 𝑥)

(ℎ − 𝑔)
        𝑔 ≤ 𝑥 < ℎ

𝑟3
(𝑖 − 𝑥)

(𝑖 − ℎ)
                                ℎ ≤ 𝑥 ≤ 𝑖

0                                           𝑥 < 𝑎, 𝑜𝑟 𝑥 > 𝑖

 

 
where a, b, c, d ,e , f, g, h, i  are real numbers, and  𝑎 <  𝑏 <  𝑐 <  𝑑 < 𝑒 < 𝑓 < 𝑔 < ℎ < 𝑖,   0 <
𝑟1 < 𝑟2 < 𝑟3 < 𝑟4 < 𝑟5 < 1 

 

 

Fig. 1.  LT − APFN 

 
Where the conditions on 𝜇�̃�LT−SPFN(𝑥) are as follows: 

1. 𝜇�̃�LT−SPFN(𝑥) is a continuous function in the interval [0, 1]. 

2. 𝜇�̃�LT−SPFN(𝑥) is strictly increasing and continuous function on [𝑎, 𝑏], [𝑏, 𝑐], [𝑒, 𝑓], and 

[𝑓, 𝑔]. 

3. 𝜇�̃�LT−SPFN(𝑥) is strictly decreasing and continuous function on [𝑐, 𝑑], [𝑑, 𝑒], [𝑔, ℎ], and 

[ℎ, 𝑖]. 

4. 𝜇�̃�LT−SPFN(𝑥) = 0, when −∞ < 𝑥 < 𝑎, 𝑖 < 𝑥 < ∞. 

 

The   Ձ-cut of LT − APFN, is written by the formula 

𝐴Ձ = {𝑥 ∈ 𝑋 | 𝜇�̃�LT−APFN(𝑥) ≥  Ձ, }  , 
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𝐴Ձ  =

{
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 a +

Ձ

𝑟2
(𝑏 − a) = 𝑖𝑛𝑓1�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [0, 𝑟2]  

𝑏 +
(Ձ − 𝑟2)

(1 − 𝑟2)
(𝑐 − 𝑏) = 𝑖𝑛𝑓2�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [𝑟2, 1] 

    

 𝑒 +
Ձ

𝑟1
(𝑓 − 𝑒) = 𝑖𝑛𝑓3�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [0, 𝑟1] 

𝑓 +
(Ձ − 𝑟1)

(𝑟4 − 𝑟1)
(𝑔 − 𝑓) = 𝑖𝑛𝑓4�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [𝑟1, 𝑟4]

𝑑 −
(Ձ − 𝑟5)

(1 − 𝑟5)
(𝑑 − 𝑐) = 𝑠𝑢𝑝1�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [𝑟5, 1]  

𝑒 −
Ձ

𝑟5
(𝑒 − 𝑑) = 𝑠𝑢𝑝2�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [0, 𝑟5] 

ℎ −
(Ձ − 𝑟3)

(𝑟4 − 𝑟3)
(ℎ − 𝑔) = 𝑠𝑢𝑝3�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [𝑟3, 𝑟4] 

𝑖 −
Ձ

𝑟3
(𝑖 − ℎ) = 𝑠𝑢𝑝4�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [0, 𝑟3]

 

 
 

 
NON LINEAR TWO- ASYMMETRIC PENTAGONAL FUZZY NUMBERS (𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍) 
(Proposed) 

A Non Linear fuzzy number �̃�NLT−APFN = (𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓, 𝑔, ℎ, 𝑖;  𝑟1, 𝑟2, 𝑟3, 𝑟4, 𝑟5, 1), is said to be  
Two-Asymmetric Pentagonal  Fuzzy Numbers if its membership function is given by: 

 

𝜇�̃�NLT−APFN(𝑥) =

{
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 𝑟2(

𝑥 − 𝑎

𝑏 − 𝑎
 )  𝑚1                           𝑎 ≤ 𝑥 < 𝑏    

𝑟2 + (1 − 𝑟2)(
𝑥 − 𝑏

𝑐 − 𝑏
 )𝑚2       𝑏 ≤ 𝑥 < 𝑐    

𝑟5 + (1 − 𝑟5)(
𝑑 − 𝑥

𝑑 − 𝑐
 )𝑚3         𝑐 ≤ 𝑥 < 𝑑      

𝑟5( 
𝑒 − 𝑥

𝑒 − 𝑑
)𝑚4                           𝑑 ≤ 𝑥 < 𝑒

   𝑟1(
𝑥 − 𝑒

𝑓 − 𝑒
 )𝑚5                          𝑒 ≤ 𝑥 < 𝑓

𝑟1 + (𝑟4 − 𝑟1)( 
𝑥 − 𝑓

𝑔 − 𝑓
)𝑚6        𝑓 ≤ 𝑥 < 𝑔

𝑟3 + (𝑟4 − 𝑟3)( 
ℎ − 𝑥

ℎ − 𝑔
)𝑚7         𝑔 ≤ 𝑥 < ℎ

𝑟3( 
𝑖 − 𝑥

𝑖 − ℎ
)𝑚8                                 ℎ ≤ 𝑥 ≤ 𝑖

0                                           𝑥 < 𝑎, 𝑜𝑟 𝑥 > 𝑖

 

 
where a, b, c, d ,e , f, g, h, i  are real numbers ,   𝑚1,𝑚2, 𝑚3, 𝑚4, 𝑚5, 𝑚6, 𝑚7, 𝑚8 > 1 

and  𝑎 <  𝑏 <  𝑐 <  𝑑 < 𝑒 < 𝑓 < 𝑔 < ℎ < 𝑖,   0 < 𝑟1 < 𝑟2 < 𝑟3 < 𝑟4 < 𝑟5 < 1 
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Fig. 2.  𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍 

 
Where the conditions on 𝜇�̃�NLT−APFN(𝑥) are the same as in 𝜇�̃�LT−APFN(𝑥). 

 
The  Ձ-cut of 𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍 is written by the formula, 

𝐴Ձ = {𝑥 ∈ 𝑋 | 𝜇�̃�𝐍𝐋𝐓−𝐀𝐏𝐅𝐍(𝑥) ≥ Ձ, } 

 
  

𝐴Ձ  =

{
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

a + (
Ձ

𝑟2
)

1
𝑚1
(𝑏 − a) = 𝑖𝑛𝑓1�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [0, 𝑟2]  

𝑏 + (
Ձ − 𝑟2
1 − 𝑟2

)

1
𝑚2
(𝑐 − 𝑏) = 𝑖𝑛𝑓2�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [𝑟2, 1] 

    

 𝑒 + (
Ձ

𝑟1
)

1
𝑚5
(𝑓 − 𝑒) = 𝑖𝑛𝑓3�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [0, 𝑟1] 

𝑓 + (
Ձ − 𝑟1
𝑟4 − 𝑟1

)

1
𝑚6
(𝑔 − 𝑓) = 𝑖𝑛𝑓4�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [𝑟1, 𝑟4]

𝑑 − (
Ձ − 𝑟5
1 − 𝑟5

)

1
𝑚3
(𝑑 − 𝑐) = 𝑠𝑢𝑝1�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [𝑟5, 1]  

𝑒 − (
Ձ

𝑟5
)

1
𝑚4
(𝑒 − 𝑑) = 𝑠𝑢𝑝2�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [0, 𝑟5] 

ℎ − (
Ձ − 𝑟3
𝑟4 − 𝑟3

)

1
𝑚7
(ℎ − 𝑔) = 𝑠𝑢𝑝3�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [𝑟3, 𝑟4] 

𝑖 − (
Ձ

𝑟3
)

1
𝑚8
(𝑖 − ℎ) = 𝑠𝑢𝑝4�̃�(Ձ)  , 𝑓𝑜𝑟  Ձ ∈ [0, 𝑟3]

 

RANKING FUNCTION  

 The First Proposed:  

Use 𝐋𝐓 − 𝐀𝐏𝐅𝐍 membership function and  Ձ − cut of  𝐋𝐓 − 𝐀𝐏𝐅𝐍, where Ձ ∈ [0,1], to 
apply the Ranking function 
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𝑅(�̃�) =
1

4
(∫ 𝑖𝑛𝑓1�̃�(Ձ) 𝑑Ձ

𝑟2

0

+∫ 𝑖𝑛𝑓2�̃�(Ձ) 𝑑Ձ

1

𝑟2

+∫ 𝑖𝑛𝑓3�̃�(Ձ) 𝑑Ձ

𝑟1

0

+∫ 𝑖𝑛𝑓4�̃�(Ձ) 𝑑Ձ

𝑟4

𝑟1

)

+
1

4
(∫ 𝑠𝑢𝑝1�̃�(Ձ) 𝑑Ձ

1

𝑟5

+∫ 𝑠𝑢𝑝2�̃�(Ձ) 𝑑Ձ

𝑟5

0

+∫ 𝑠𝑢𝑝3�̃�(Ձ) 𝑑Ձ

𝑟4

𝑟3

+∫ 𝑠𝑢𝑝4�̃�(Ձ) 𝑑Ձ

𝑟3

0

) 

  

𝑅(�̃�) =
1

4
(
𝑟2
2
(a + 𝑏) +

(1 − 𝑟2)

2
(𝑏 + 𝑐) +

𝑟1
2
(𝑒 + 𝑓) +

(𝑟4 − 𝑟1)

2
(𝑓 + 𝑔))   

+
1

4
(
(1 − 𝑟5)

2
(𝑑 + 𝑐) +

𝑟5
2
(𝑒 + 𝑑) +

(𝑟4 − 𝑟3)

2
(ℎ + 𝑔) +

𝑟3
2
(𝑖 + ℎ)) 

                                                                                                                                                                              (4) 

 The Second Proposed:  

Use 𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍 membership function and Ձ − cut of 𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍, where Ձ ∈ [0,1], to 
apply the Ranking function: 

 

𝑅(�̃�) =
1

4
(∫ 𝑖𝑛𝑓1�̃�(Ձ) 𝑑Ձ

𝑟2

0

+∫ 𝑖𝑛𝑓2�̃�(Ձ) 𝑑Ձ

1

𝑟2

+∫ 𝑖𝑛𝑓3�̃�(Ձ) 𝑑Ձ

𝑟1

0

+∫ 𝑖𝑛𝑓4�̃�(Ձ) 𝑑Ձ

𝑟4

𝑟1

)

+
1

4
(∫ 𝑠𝑢𝑝1�̃�(Ձ) 𝑑Ձ

1

𝑟5

+∫ 𝑠𝑢𝑝2�̃�(Ձ) 𝑑Ձ

𝑟5

0

+∫ 𝑠𝑢𝑝3�̃�(Ձ) 𝑑Ձ

𝑟4

𝑟3

+∫ 𝑠𝑢𝑝4�̃�(Ձ) 𝑑Ձ

𝑟3

0

) 

   
 

  𝑅(�̃�) =  
1

4
 (a𝑟2 +

(𝑏−a)𝑚1𝑟2

𝑚1+1
+ b(1 − 𝑟2) + 

(𝑐−𝑏)𝑚2(1−𝑟2)

𝑚2+1
+ e𝑟1 +

(𝑓−𝑒)𝑚5𝑟1

𝑚5+1
+ 𝑓(𝑟4 − 𝑟1) +

(𝑔−𝑓)𝑚6(𝑟4−𝑟1)

𝑚6+1
) +

1

4
(𝑑(1 − 𝑟5) +

(c−𝑑)𝑚3(1−𝑟5)

𝑚3+1
+ e𝑟5 +

(𝑑−𝑒)𝑚4𝑟5

𝑚4+1
+ ℎ(𝑟4 − 𝑟3) +

(𝑔−ℎ)𝑚7(𝑟4−𝑟3)

𝑚7+1
+

𝑖𝑟3 +
(ℎ−𝑖)𝑚8𝑟3

𝑚8+1
)                                                                                                                                              (𝟓) 

 
“Note: We choose  𝑚1 = 𝑚3 = 𝑚5 = 𝑚7 = 2,𝑚2 = 𝑚4 = 𝑚6 = 𝑚8 = 3, in the simulation”.  
 

SIMULATION 

1- Apply the inverse transformation procedure of the modified Weibull extension distribution 
as follows: 
𝐹(𝑥) = u ;  𝑢 ∈ (0,1)  

Thus: 

𝑒𝜃𝛿(1−𝑒
(
𝑥
𝛿
)
𝛾

) = 1 − 𝑢 

Taking the natural logarithm for both sides of the above equation, we get: 

𝜃𝛿(1 − 𝑒(
𝑥
𝛿
)
𝛾

) =  𝐿𝑛(1 − 𝑢)  

That is: 

𝑒(
𝑥
𝛿
)
𝛾

= 1 −
𝐿𝑛(1 − 𝑢)

𝜃𝛿
  

Taking the natural logarithm for both sides of the above equation, we get: 

(
𝑥

𝛿
)
𝛾

= 𝐿𝑛(1 −
𝐿𝑛(1 − 𝑢)

𝜃𝛿
)  
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That is: 

𝑥 = (𝛿𝛾𝐿𝑛(1 −
𝐿𝑛(1 − 𝑢)

𝜃𝛿
))

1
𝛾

 (6) 

As a result, 𝑥  is the data that follows the modified Weibull extension distribution.  

 
2- Maximum Likelihood Estimation Method (MLEM) 
     To find an estimated parameter 𝛿, 𝜃, 𝛾, taking the likelihood function of modified Weibull 

extension distribution to get: 

𝐿(𝛿, 𝜃, 𝛾;  𝑥𝑖 ) =∏𝒻(𝑥𝑖 

𝑛

𝑖=1

;  𝛿, 𝜃, 𝛾) (7) 

That is: 

𝐿(𝛿, 𝜃, 𝛾;  𝑥𝑖 ) = 𝜃
𝑛 𝛾𝑛  ∏(

𝑥𝑖
𝛿
)
𝛾−1

.

𝑛

𝑖=1

𝑒
∑ [(

𝑥𝑖
𝛿
)
𝛾
+𝜃𝛿(1−𝑒

(
𝑥𝑖
𝛿
)
𝛾

)]𝑛
𝑖=1

 (8) 

Taking the natural logarithm for the above equation, to get: 
 

         

 

 

The  partial  derivatives  for  the  logarithm likelihood  function  with  respect  to    parameters  
𝛿 , 𝜃  and  𝛾  are  : 

 
 
 
 

 
 

 
 
 
 

 
 
 
 
 

 
The above equations (10), (11), and (12), are system of non-linear equations, can be solved by 
using Newton – Raphson method. Thus we need the Jacobian matrix 𝐽𝐾 , which is: 

 

𝐽𝐾 =

[
 
 
 
 
 
 
𝜕𝑓(𝛿)

𝜕𝛿

𝜕𝑓(𝛿)

𝜕𝜃

𝜕𝑓(𝛿)

𝜕𝛾
𝜕𝑔(𝜃)

𝜕𝛿

𝜕𝑔(𝜃)

𝜕𝜃

𝜕𝑔(𝜃)

𝜕𝛾

𝜕ℎ(𝛾)

𝜕𝛿

𝜕ℎ(𝛾)

𝜕𝜃

𝜕ℎ(𝛾)

𝜕𝛾 ]
 
 
 
 
 
 

 

𝐿𝑛𝐿 = 𝑛 𝐿𝑛𝜃 + 𝑛 𝐿𝑛𝛾 + (𝛾 − 1)∑𝐿𝑛 (
𝑥𝑖
𝛿
)

𝑛

𝑖=1

+ ∑[(
𝑥𝑖
𝛿
)
𝛾

+ 𝜃𝛿(1 − 𝑒(
𝑥𝑖
𝛿
)
𝛾

)]

𝑛

𝑖=1

 (9) 

𝑓(𝛿) =
𝜕𝐿𝑛 𝐿

𝜕𝛿
=

𝑛

𝛿
−
𝑛𝛾

𝛿
+∑ [−

𝛾

𝛿
(
𝑥𝑖

𝛿
)
𝛾

𝑛
𝑖=1 + 𝜃 (1 − 𝑒

(
𝑥𝑖
𝛿
)
𝛾

) + 𝜃𝛾 (
𝑥𝑖

𝛿
)
𝛾

𝑒
(
𝑥𝑖
𝛿
)
𝛾

] (10) 

𝑔(𝜃) =
𝜕𝐿𝑛 𝐿

𝜕𝜃
=
𝑛

𝜃
+∑[𝛿 (1 − 𝑒(

𝑥𝑖
𝛿
)
𝛾

)]

𝑛

𝑖=1

 (11) 

ℎ(𝛾) =
𝜕𝐿𝑛 𝐿

𝜕𝛾
=
𝑛

𝛾
+∑𝐿𝑛 (

𝑥𝑖
𝛿
)

𝑛

𝑖=1

+∑[(
𝑥𝑖
𝛿
)
𝛾

𝐿𝑛 (
𝑥𝑖
𝛿
) − 𝜃𝛿𝑒(

𝑥𝑖
𝛿
)
𝛾

(
𝑥𝑖
𝛿
)
𝛾

𝐿𝑛 (
𝑥𝑖
𝛿
)]

𝑛

𝑖=1

 (12) 
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Where the partial derivatives are obtains as follows: 

 
 

 
 

 

 

 
𝜕𝑓(𝛿)

𝜕𝛾
 =

𝜕2𝐿𝑛 𝐿

𝜕𝛾𝜕𝛿
 (15) 

 

𝜕𝑔(𝜃)

𝜕𝛿
=
𝜕2𝐿𝑛 𝐿

𝜕𝛿𝜕𝜃
=
𝜕𝑓(𝛿)

𝜕𝜃
 (16) 

 

𝜕𝑔(𝜃)

𝜕𝜃
=
𝜕2𝐿𝑛 𝐿

𝜕𝜃2
 (17) 

 
𝜕𝑔(𝜃)

𝜕𝛾
=
𝜕2𝐿𝑛 𝐿

𝜕𝛾𝜕𝜃
 (18) 

 

 
𝜕ℎ(𝛾)

𝜕𝛿
=
𝜕2𝐿𝑛 𝐿

𝜕𝛿𝜕𝛾
=
𝜕𝑓(𝛿)

𝜕𝛾
 (19) 

 
𝜕ℎ(𝛾)

𝜕𝜃
=
𝜕2𝐿𝑛 𝐿

𝜕𝜃𝜕𝛾
=
𝜕𝑔(𝜃)

𝜕𝛾
 (20) 

 

 
𝜕ℎ(𝛾)

𝜕𝛾
=
𝜕2𝐿𝑛 𝐿

𝜕𝛾2
 (21) 

 
The above equations proved that the Jacobian matrix 𝐽𝐾  is non-singular symmetric matrix, 
therefore: 

     [
𝛿𝑘+1
𝜃𝑘+1
𝛾𝑘+1

] = [
𝛿𝑘
𝜃𝑘
𝛾𝑘

] − 𝐽𝐾
−1 [

𝑓(𝛿𝑘)

𝑔(𝜃𝑘)

ℎ(𝛾𝑘)
]                                                                                       (22) 

3-Selected many different sample size (n = 10, 20, 30, 50, 100). In addition, replicate each 
experiment to (m =1000, 2500, 5000). 
3- Plot a system of three-nonlinear equations 

[

𝑓(𝛿)

𝑔(θ)

ℎ(γ)
] = [

0
0
0
], For one of above sample sizes, taking samples size (n =100), with replicate 

(m =1), can assist in finding the initial value for getting all the estimated parameter values 
greater than zero as required by the definition[6]. The plot is depicted in Fig. 3. 

 
 

𝜕𝑓(𝛿)

𝜕𝛿
  =

𝜕2𝐿𝑛 𝐿

𝜕2𝛿
 (13) 

𝜕𝑓(𝛿)

𝜕𝜃
=
𝜕2𝐿𝑛 𝐿

𝜕𝜃𝜕𝛿
 (14) 



402 
 

 

Fig. 3. Initial value for MLE 

 
5-Selected the initial value for the parameters  
𝜹 = 2.7, 𝜽 = 0.6, 𝜸 = 0.0099. 
 
6-  Using MTLAB programing, to find the estimate of  𝜹, 𝜽 , 𝜸 from (22) for different sample 

size and different replicate the sample size that illustrated in step 3, as a consequence find the 
estimated Survival function  �̂�𝑗  (before fuzzy number), for the estimated parameters (�̂�𝑚, �̂�𝑚, 

�̂�𝑚 )   
 

7- Apply the confidence interval for parameters �̂�, �̂� , �̂�, to find the lower and upper limits 

for the parameters �̂�, �̂� , �̂� as follows:  

�̂�𝑚 ± 𝑡(𝑛 − 𝑝, 1 − 𝛼)√𝑣𝑎𝑟(�̂�𝑚) = [𝐿�̂�𝑚 , 𝑈�̂�𝑚] = [�̂�1𝑚, �̂�2𝑚] 

�̂�𝑚  ± 𝑡(𝑛 − 𝑝, 1 − 𝛼) √𝑣𝑎𝑟(�̂�𝑚) = [𝐿�̂�𝑚 , 𝑈�̂�𝑚] = [�̂�1𝑚, �̂�2𝑚] 

�̂�𝑚  ± 𝑡(𝑛 − 𝑝, 1 − 𝛼) √𝑣𝑎𝑟(�̂�𝑚)  = [𝐿�̂�𝑚 , 𝑈�̂�𝑚] = [�̂�1𝑚, �̂�2𝑚] 

 
Where: 𝑝  is number of parameters, 𝑛 is the number of sample sizes, 𝑚 is the number of 

replicate of the sample sizes, 𝛼 is level of significant, 𝑡(𝑛 − 𝑝, 1 − 𝛼) is tabulate 𝑡 – test, and 
the variance of parameters is the diagonal values  of   𝐽𝐾

−1 as follows: 
 

𝐽𝐾
−1 = [

𝑣𝑎𝑟(�̂�𝑚) 𝑐𝑜𝑣( �̂�𝑚, �̂�𝑚) 𝑐𝑜𝑣(�̂�𝑚 , �̂�𝑚)

𝑐𝑜𝑣(   �̂�𝑚, �̂�𝑚) 𝑣𝑎𝑟(�̂�𝑚) 𝑐𝑜𝑣( �̂�𝑚, �̂�𝑚)

𝑐𝑜𝑣( �̂�𝑚, �̂�𝑚) 𝑐𝑜𝑣( �̂�𝑚, �̂�𝑚) 𝑣𝑎𝑟(�̂�𝑚)

] 

 
 

8- Fuzzified the confidence interval estimation for the parameters �̂�, �̂� , �̂� , to get the nine 
fuzzy numbers, as follows: 

 
 

(𝑎𝑚, 𝑏𝑚, 𝑐𝑚, 𝑑𝑚,𝑒𝑚, 𝑓𝑚, 𝑔𝑚, ℎ𝑚, 𝑖𝑚) = (�̂�1𝑚 − 0.4 ∗ (�̂�2𝑚 − �̂�1𝑚) , �̂�1𝑚 − 0.2 ∗ (�̂�2𝑚 −

�̂�1𝑚), �̂�1𝑚, �̅��̂�𝑚 − 3𝑆�̂�𝑚
2 , �̅��̂�𝑚 , �̅��̂�𝑚 + 3𝑆�̂�𝑚

2 , �̂�2𝑚, �̂�2𝑚 + 0.2 ∗ (�̂�2𝑚 − �̂�1𝑚) , �̂�2𝑚 + 0.4 ∗ (�̂�2𝑚 −

�̂�1𝑚))                                                                                                                                                                  (23) 

 

(𝑎𝑚, 𝑏𝑚, 𝑐𝑚, 𝑑𝑚,𝑒𝑚, 𝑓𝑚, 𝑔𝑚, ℎ𝑚, 𝑖𝑚) = ( �̂�1𝑚 − 0.4 ∗ (�̂�2𝑚 − �̂�1𝑚) , �̂�1𝑚 − 0.2 ∗ (�̂�2𝑚 −

�̂�1𝑚), �̂�1𝑚, �̅��̂�𝑚 − 3𝑆�̂�𝑚
2 , �̅��̂�𝑚 , �̅��̂�𝑚 + 3𝑆�̂�𝑚

2 , �̂�2𝑚 , �̂�2𝑚 + 0.2 ∗ (�̂�2𝑚 − �̂�1𝑚) , �̂�2𝑚 + 0.4 ∗

(�̂�2𝑚 − �̂�1𝑚))                                                                                                                                                  (24) 
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(𝑎𝑚, 𝑏𝑚, 𝑐𝑚, 𝑑𝑚,𝑒𝑚, 𝑓𝑚, 𝑔𝑚, ℎ𝑚, 𝑖𝑚) = (�̂�1𝑚 − 0.4 ∗ (�̂�2𝑚 − �̂�1𝑚) , �̂�1𝑚 − 0.2 ∗ (�̂�2𝑚 −
�̂�1𝑚), �̂�1𝑚, �̅��̂�𝑚 − 3𝑆�̂�𝑚

2 , �̅��̂�𝑚 , �̅��̂�𝑚 + 3𝑆�̂�𝑚
2 ,   �̂�2𝑚 ,�̂�2𝑚 + 0.2 ∗ (�̂�2𝑚 − �̂�1𝑚) , �̂�2𝑚 + 0.4 ∗ (�̂�2𝑚 −

�̂�1𝑚)))                                                                                                                                                               (25) 

Where m is the number of replicated values equal to (m =1000, 2500, 5000), and  

   �̅��̂�𝑚 =
�̂�1𝑚+  �̂�2𝑚

2
 , �̅��̂�𝑚 =

�̂�1𝑚+  �̂�2𝑚

2
, �̅��̂�𝑚 =

�̂�1𝑚+  �̂�2𝑚

2
,   

 𝑆�̂�𝑚
2 = 𝑣𝑎𝑟(�̂�𝑚),   𝑆�̂�𝑚

2 = 𝑣𝑎𝑟(�̂�𝑚), 𝑆�̂�𝑚
2 = 𝑣𝑎𝑟(�̂�𝑚), 

Also, drawing the nine fuzzy numbers of simulation (by using MTLAB programing) 
for (23), (24), and (25), by using 𝜇�̃�𝐋𝐓−𝐀𝐏𝐅𝐍(𝑥) in Fig.4, Fig.5 and Fig.6 respectively, and by 

using 𝜇�̃�𝐍𝐋𝐓−𝐀𝐏𝐅𝐍(𝑥) in Fig.7, Fig.8 and Fig.9 respectively when n=10, m=1000, 𝑟1 = 0.2, 𝑟2 =

0.3, 𝑟3 = 0.4, 𝑟4 = 0.6, 𝑟5 = 0.7 .  

 

   
 

 

 

 
 

 
 

Fig.4. The nine fuzzy 
numbers for (23) of 
simulation using 
𝜇�̃�𝐋𝐓−𝐀𝐏𝐅𝐍(𝑥) 

Fig. 5. The nine fuzzy numbers 
for (24) of simulation using 

𝜇�̃�𝐋𝐓−𝐀𝐏𝐅𝐍(𝑥) 

Fig.6. The nine fuzzy 
numbers for (25) of 
simulation using 
𝜇�̃�𝐋𝐓−𝐀𝐏𝐅𝐍(𝑥) 
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Fig.7. The nine fuzzy 
numbers for (23) of 
simulation using 
𝜇�̃�𝐍𝐋𝐓−𝐀𝐏𝐅𝐍(𝑥) 

Fig.8. The nine fuzzy numbers 
for (24) of simulation using 
𝜇�̃�𝐍𝐋𝐓−𝐀𝐏𝐅𝐍(𝑥) 

Fig.9. The nine fuzzy 
numbers for (25)of 
simulation using 
𝜇�̃�𝐍𝐋𝐓−𝐀𝐏𝐅𝐍(𝑥) 

 
9- Using (4) (Ranking function that we found from Ձ − cut of 𝐋𝐓 − 𝐀𝐏𝐅𝐍), and (5) (Ranking 

function that we found from Ձ − cut of 𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍 ) for the above fuzzy numbers to get crisp 
parameters, named it crisp parameters from 𝐋𝐓 − 𝐀𝐏𝐅𝐍, and crisp parameters from 𝐍𝐋𝐓 −
𝐀𝐏𝐅𝐍 

10- Find the Survival function 𝕊1𝑗  , 𝕊2𝑗for the crisp parameters from 𝐋𝐓 − 𝐀𝐏𝐅𝐍, and crisp 
parameters from 𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍 respectively. Named it   Survival function from  𝐋𝐓 − 𝐀𝐏𝐅𝐍 and 
Survival function from 𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍  

11- To employ measure of Mean Square Error (MSE by using MTLAB programing) for 
Survival function after fuzzifying the simulation data given by the following formula: 

 𝑀𝑆𝐸1(𝕊) =
1

𝑚
∑

∑ (𝕊1𝑗(𝑥𝑖)−�̂�𝑗(𝑥𝑖))
2𝑛

𝑖=1

𝑛−𝑝

𝑚
𝑗=1 , 𝑀𝑆𝐸2(𝕊) =

1

𝑚
∑

∑ (𝕊2𝑗(𝑥𝑖)−�̂�𝑗(𝑥𝑖))
2𝑛

𝑖=1

𝑛−𝑝

𝑚
𝑗=1  , named it MSE 

values for Survival function from  𝐋𝐓 − 𝐀𝐏𝐅𝐍 and MSE values for Survival function from 
𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍 respectively. Where 𝕊1𝑗 , 𝕊2𝑗   (are obtained from step 10)  𝑎𝑛𝑑  �̂�𝑗   (obtained 

from step 6). 𝕊1𝑗 , 𝕊2𝑗 , 𝑎𝑛𝑑  �̂�𝑗  are replicate to 𝑗 = 1,… ,𝑚 (m=1000, 2500, and 5000)  , for all 
𝑥𝑖  , 𝑖 = 1, … , 𝑛 , 𝑝 = 3 (𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠). Show Tables 1, 2, 3, 4 and 5. 
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Table 1. MSE values for Survival function from (LT − APFN) 𝑀𝑆𝐸1, and MSE values for Survival function from (NLT − APFN) 𝑀𝑆𝐸2, when n=10 

n=10 

 𝑀𝑆𝐸1 𝑀𝑆𝐸2 Best MSE 

r1 r2 r3 r4 r5 1000 2500 5000 1000 2500 5000 1000 2500 5000 

0.1 0.2 0.3 0.8 0.9 0.00080049 0.00081258 0.00071564 0.00067135 0.00068271 0.00059229 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.4 0.8 0.9 0.0007293 0.00074092 0.00064792 0.00061173 0.00062264 0.00053597 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.4 0.8 0.9 0.00080049 0.00081258 0.00071564 0.0006825 0.00069394 0.00060284 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.4 0.8 0.9 0.00089432 0.000907 0.00080519 0.00079071 0.00080288 0.00070566 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.5 0.8 0.9 0.00066154 0.00067268 0.00058368 0.00055498 0.00056543 0.00048255 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.5 0.8 0.9 0.0007293 0.00074092 0.00064792 0.00062236 0.00063335 0.00054599 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.5 0.8 0.9 0.00081882 0.00083103 0.00073311 0.0007257 0.00073743 0.00064388 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.5 0.8 0.9 0.00080049 0.00081258 0.00071564 0.00069374 0.00070527 0.00061349 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.5 0.8 0.9 0.00089432 0.000907 0.00080519 0.00080284 0.00081509 0.00071721 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.5 0.8 0.9 0.00099355 0.0010068 0.00090023 0.00092021 0.00093318 0.00082934 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.6 0.8 0.9 0.0005972 0.00060785 0.00052291 0.00050108 0.00051107 0.00043203 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.6 0.8 0.9 0.00066154 0.00067268 0.00058368 0.00056509 0.00057562 0.00049205 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.6 0.8 0.9 0.00074677 0.00075851 0.00066452 0.00066358 0.00067486 0.00058501 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.6 0.8 0.9 0.0007293 0.00074092 0.00064792 0.00063308 0.00064415 0.00055611 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.6 0.8 0.9 0.00081882 0.00083103 0.00073311 0.0007373 0.00074912 0.00065489 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.6 0.8 0.9 0.00091373 0.00092653 0.00082376 0.00084978 0.00086232 0.00076205 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.5 0.6 0.8 0.9 0.00080049 0.00081258 0.00071564 0.00070508 0.00071669 0.00062424 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.5 0.6 0.8 0.9 0.00089432 0.000907 0.00080519 0.00081506 0.0008274 0.00072886 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.5 0.6 0.8 0.9 0.00099355 0.0010068 0.00090023 0.00093333 0.00094637 0.00084189 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.5 0.6 0.8 0.9 0.0010982 0.001112 0.0010008 0.0010599 0.0010737 0.00096338 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.7 0.8 0.9 0.00053626 0.00054641 0.00046559 0.00045003 0.00045954 0.00038439 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.7 0.8 0.9 0.0005972 0.00060785 0.00052291 0.00051067 0.00052074 0.000441 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.7 0.8 0.9 0.00067816 0.00068942 0.00059942 0.00060433 0.00061516 0.00052906 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.7 0.8 0.9 0.00066154 0.00067268 0.00058368 0.00057529 0.0005859 0.00050164 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.7 0.8 0.9 0.00074677 0.00075851 0.00066452 0.00067466 0.00068603 0.0005955 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.7 0.8 0.9 0.00083737 0.0008497 0.0007508 0.00078225 0.00079435 0.0006977 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.5 0.7 0.8 0.9 0.0007293 0.00074092 0.00064792 0.00064389 0.00065505 0.00056633 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.5 0.7 0.8 0.9 0.00081882 0.00083103 0.00073311 0.000749 0.0007609 0.00066601 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.5 0.7 0.8 0.9 0.00091373 0.00092653 0.00082376 0.00086237 0.00087498 0.00077406 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.5 0.7 0.8 0.9 0.001014 0.0010274 0.0009199 0.00098402 0.00099735 0.00089055 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.6 0.7 0.8 0.9 0.00080049 0.00081258 0.00071564 0.00071651 0.0007282 0.00063508 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.6 0.7 0.8 0.9 0.00089432 0.000907 0.00080519 0.00082739 0.0008398 0.00074061 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.6 0.7 0.8 0.9 0.00099355 0.0010068 0.00090023 0.00094654 0.00095967 0.00085454 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.6 0.7 0.8 0.9 0.0010982 0.001112 0.0010008 0.001074 0.0010878 0.00097694 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.5 0.6 0.7 0.8 0.9 0.0012083 0.0012227 0.0011068 0.0012099 0.0012244 0.0011078 𝑀𝑆𝐸1 𝑀𝑆𝐸1 𝑀𝑆𝐸1 
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Table 2. MSE values for Survival function from (LT − APFN) 𝑀𝑆𝐸1, and MSE values for Survival function from (NLT − APFN) 𝑀𝑆𝐸2, when 

n=20 

 

n=20 

 𝑀𝑆𝐸1 𝑀𝑆𝐸2 Best MSE from 

r1 r2 r3 r4 r5 1000 2500 5000 1000 2500 5000 1000 2500 5000 

0.1 0.2 0.3 0.8 0.9 0.00033058       0.00031578       0.00033991       0.00028215         0.00026828         0.00029091         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.4 0.8 0.9 0.00031098       0.00029658       0.00032008       0.0002656         0.0002521         0.00027413         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.4 0.8 0.9 0.00033058       0.00031578       0.00033991       0.00028521         0.00027128         0.00029401         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.4 0.8 0.9 0.00035594       0.00034066       0.00036557       0.00031605         0.00030147         0.00032524         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.5 0.8 0.9 0.00029201       0.000278       0.00030086       0.00024956         0.00023643         0.00025786         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.5 0.8 0.9 0.00031098       0.00029658       0.00032008       0.00026857         0.000255         0.00027714         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.5 0.8 0.9 0.00033557       0.00032067       0.00034496       0.00029848         0.00028427         0.00030745         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.5 0.8 0.9 0.00033058       0.00031578       0.00033991       0.0002883         0.00027429         0.00029714         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.5 0.8 0.9 0.00035594       0.00034066       0.00036557       0.0003193         0.00030466         0.00032853         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.5 0.8 0.9 0.00038228       0.00036652       0.0003922       0.00035195         0.00033668         0.00036157         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.6 0.8 0.9 0.00027366       0.00026005       0.00028226       0.00023405         0.00022129         0.00024212         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.6 0.8 0.9 0.00029201       0.000278       0.00030086       0.00025244         0.00023924         0.00026078         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.6 0.8 0.9 0.00031582       0.00030132       0.00032498       0.00028143         0.00026758         0.00029017         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.6 0.8 0.9 0.00031098       0.00029658       0.00032008       0.00027156         0.00025792         0.00028017         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.6 0.8 0.9 0.00033557       0.00032067       0.00034496       0.00030164         0.00028736         0.00031065         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.6 0.8 0.9 0.00036113       0.00034575       0.00037082       0.00033336         0.00031844         0.00034276         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.5 0.6 0.8 0.9 0.00033058       0.00031578       0.00033991       0.0002914         0.00027732         0.00030028         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.5 0.6 0.8 0.9 0.00035594       0.00034066       0.00036557       0.00032257         0.00030786         0.00033184         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.5 0.6 0.8 0.9 0.00038228       0.00036652       0.0003922       0.00035538         0.00034005         0.00036504         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.5 0.6 0.8 0.9 0.00040959       0.00039336       0.00041981       0.00038985         0.0003739         0.00039989         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.7 0.8 0.9 0.00025592       0.00024271       0.00026428       0.00021904         0.00020667         0.00022688         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.7 0.8 0.9 0.00027366       0.00026005       0.00028226       0.00023683         0.00022401         0.00024494         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.7 0.8 0.9 0.0002967       0.00028259       0.00030561       0.0002649         0.00025142         0.00027342         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.7 0.8 0.9 0.00029201       0.000278       0.00030086       0.00025533         0.00024207         0.00026372         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.7 0.8 0.9 0.00031582       0.00030132       0.00032498       0.00028449         0.00027058         0.00029328         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.7 0.8 0.9 0.0003406       0.00032561       0.00035006       0.00031529         0.00030074         0.00032447         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.5 0.7 0.8 0.9 0.00031098       0.00029658       0.00032008       0.00027456         0.00026086         0.00028321         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.5 0.7 0.8 0.9 0.00033557       0.00032067       0.00034496       0.00030481         0.00029046         0.00031386         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.5 0.7 0.8 0.9 0.00036113       0.00034575       0.00037082       0.0003367         0.00032172         0.00034614         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.5 0.7 0.8 0.9 0.00038766       0.00037181       0.00039765       0.00037023         0.00035463         0.00038006         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.6 0.7 0.8 0.9 0.00033058       0.00031578       0.00033991       0.00029451         0.00028038         0.00030343         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.6 0.7 0.8 0.9 0.00035594       0.00034066       0.00036557       0.00032585         0.00031108         0.00033517         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.6 0.7 0.8 0.9 0.00038228       0.00036652       0.0003922       0.00035884         0.00034344         0.00036854         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.6 0.7 0.8 0.9 0.00040959       0.00039336       0.00041981       0.00039347         0.00037746         0.00040355         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.5 0.6 0.7 0.8 0.9 0.00043789       0.00042119       0.0004484           0.00042977 0.00041315 0.00044022 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
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Table 3. MSE values for Survival function from (LT − APFN) 𝑀𝑆𝐸1, and MSE values for Survival function from (NLT − APFN) 𝑀𝑆𝐸2, when 

n=30 

n=30 

 𝑀𝑆𝐸1 𝑀𝑆𝐸2 Best MSE 

r1 r2 r3 r4 r5 1000 2500 5000 1000 2500 5000 1000 2500 5000 

0.1 0.2 0.3 0.8 0.9 0.00020211       0.00021499       0.00021489       0.00017415         0.00018627         0.00018617         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.4 0.8 0.9 0.00019225       0.00020486       0.00020475       0.00016578         0.00017764         0.00017755         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.4 0.8 0.9 0.00020211       0.00021499       0.00021489       0.0001757         0.00018786         0.00018776         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.4 0.8 0.9 0.0002148       0.00022802       0.00022791       0.00019158         0.0002042         0.00020409         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.5 0.8 0.9 0.00018264       0.00019498       0.00019487       0.00015762         0.00016923         0.00016913         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.5 0.8 0.9 0.00019225       0.00020486       0.00020475       0.00016729         0.0001792         0.0001791         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.5 0.8 0.9 0.00020462       0.00021757       0.00021746       0.00018277         0.00019514         0.00019504         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.5 0.8 0.9 0.00020211       0.00021499       0.00021489       0.00017725         0.00018946         0.00018936         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.5 0.8 0.9 0.0002148       0.00022802       0.00022791       0.0001932         0.00020587         0.00020576         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.5 0.8 0.9 0.0002279       0.00024145       0.00024133       0.00020986         0.00022298         0.00022287         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.6 0.8 0.9 0.00017329       0.00018535       0.00018525       0.00014967         0.00016102         0.00016093         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.6 0.8 0.9 0.00018264       0.00019498       0.00019487       0.00015909         0.00017074         0.00017065         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.6 0.8 0.9 0.00019469       0.00020737       0.00020726       0.00017418         0.0001863         0.0001862         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.6 0.8 0.9 0.00019225       0.00020486       0.00020475       0.0001688         0.00018076         0.00018066         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.6 0.8 0.9 0.00020462       0.00021757       0.00021746       0.00018436         0.00019677         0.00019667         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.6 0.8 0.9 0.00021739       0.00023067       0.00023056       0.00020063         0.0002135         0.00021339         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.5 0.6 0.8 0.9 0.00020211       0.00021499       0.00021489       0.00017881         0.00019107         0.00019097         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.5 0.6 0.8 0.9 0.0002148       0.00022802       0.00022791       0.00019483         0.00020754         0.00020744         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.5 0.6 0.8 0.9 0.0002279       0.00024145       0.00024133       0.00021156         0.00022472         0.00022462         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.5 0.6 0.8 0.9 0.00024139       0.00025527       0.00025515       0.00022901         0.00024262         0.0002425         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.7 0.8 0.9 0.00016419       0.00017597       0.00017588       0.00014194         0.00015303         0.00015294         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.7 0.8 0.9 0.00017329       0.00018535       0.00018525       0.0001511         0.0001625         0.00016241         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.7 0.8 0.9 0.00018502       0.00019742       0.00019732       0.00016581         0.00017767         0.00017758         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.7 0.8 0.9 0.00018264       0.00019498       0.00019487       0.00016056         0.00017226         0.00017217         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.7 0.8 0.9 0.00019469       0.00020737       0.00020726       0.00017573         0.00018789         0.00018779         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.7 0.8 0.9 0.00020714       0.00022016       0.00022005       0.00019161         0.00020423         0.00020412         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.5 0.7 0.8 0.9 0.00019225       0.00020486       0.00020475       0.00017032         0.00018232         0.00018223         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.5 0.7 0.8 0.9 0.00020462       0.00021757       0.00021746       0.00018595         0.00019841         0.00019831         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.5 0.7 0.8 0.9 0.00021739       0.00023067       0.00023056       0.00020229         0.0002152         0.0002151         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.5 0.7 0.8 0.9 0.00023056       0.00024418       0.00024406       0.00021935         0.00023271         0.00023259         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.6 0.7 0.8 0.9 0.00020211       0.00021499       0.00021489       0.00018038         0.00019268         0.00019258         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.6 0.7 0.8 0.9 0.0002148       0.00022802       0.00022791       0.00019647         0.00020923         0.00020912         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.6 0.7 0.8 0.9 0.0002279       0.00024145       0.00024133       0.00021327         0.00022648         0.00022637         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.6 0.7 0.8 0.9 0.00024139       0.00025527       0.00025515       0.00023079         0.00024444         0.00024433         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.5 0.6 0.7 0.8 0.9 0.00025529           0.0002695        0.00026938       0.00024903 0.00026312 0.000263 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
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Table 4.  MSE values for Survival function from (LT − APFN) 𝑀𝑆𝐸1, and MSE values for Survival function from (NLT − APFN) 𝑀𝑆𝐸2, when n=50 

n=50 

 𝑀𝑆𝐸1 𝑀𝑆𝐸2 Best MSE 

r1 r2 r3 r4 r5 1000 2500 5000 1000 2500 5000 1000 2500 5000 

0.1 0.2 0.3 0.8 0.9 0.00012436       0.00012513       0.00012947       0.00010976         0.00011049         0.00011461         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.4 0.8 0.9 0.00011983       0.00012059       0.00012486       0.00010587         0.00010658         0.00011065         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.4 0.8 0.9 0.00012436       0.00012513       0.00012947       0.00011047         0.0001112         0.00011534         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.4 0.8 0.9 0.00013014       0.00013092       0.00013535       0.00011797         0.00011872         0.00012298         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.5 0.8 0.9 0.00011539       0.00011614       0.00012034       0.00010205         0.00010275         0.00010676         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.5 0.8 0.9 0.00011983       0.00012059       0.00012486       0.00010657         0.00010729         0.00011136         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.5 0.8 0.9 0.0001255       0.00012628       0.00013064       0.00011393         0.00011467         0.00011886         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.5 0.8 0.9 0.00012436       0.00012513       0.00012947       0.00011119         0.00011192         0.00011607         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.5 0.8 0.9 0.00013014       0.00013092       0.00013535       0.00011871         0.00011947         0.00012373         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.5 0.8 0.9 0.00013606       0.00013686       0.00014137       0.00012649         0.00012727         0.00013165         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.6 0.8 0.9 0.00011104       0.00011177       0.00011591       9.8304e-05         9.8998e-05         0.00010293         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.6 0.8 0.9 0.00011539       0.00011614       0.00012034       0.00010274         0.00010344         0.00010746         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.6 0.8 0.9 0.00012095       0.00012172       0.00012601       0.00010996         0.00011069         0.00011482         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.6 0.8 0.9 0.00011983       0.00012059       0.00012486       0.00010727         0.00010799         0.00011208         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.6 0.8 0.9 0.0001255       0.00012628       0.00013064       0.00011466         0.0001154         0.00011961         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.6 0.8 0.9 0.00013131       0.0001321       0.00013655       0.0001223         0.00012307         0.00012739         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.5 0.6 0.8 0.9 0.00012436       0.00012513       0.00012947       0.00011191         0.00011264         0.00011681         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.5 0.6 0.8 0.9 0.00013014       0.00013092       0.00013535       0.00011946         0.00012021         0.00012449         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.5 0.6 0.8 0.9 0.00013606       0.00013686       0.00014137       0.00012726         0.00012804         0.00013243         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.5 0.6 0.8 0.9 0.00014211       0.00014293       0.00014752       0.00013532         0.00013612         0.00014063         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.7 0.8 0.9 0.00010677       0.00010749       0.00011156       9.4632e-05         9.5314e-05         9.9186e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.7 0.8 0.9 0.00011104       0.00011177       0.00011591       9.8979e-05         9.9675e-05         0.00010362         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.7 0.8 0.9 0.00011649       0.00011724       0.00012147       0.00010607         0.00010679         0.00011085         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.7 0.8 0.9 0.00011539       0.00011614       0.00012034       0.00010343         0.00010414         0.00010816         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.7 0.8 0.9 0.00012095       0.00012172       0.00012601       0.00011068         0.00011141         0.00011555         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.7 0.8 0.9 0.00012665       0.00012743       0.00013181       0.00011818         0.00011894         0.0001232         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.5 0.7 0.8 0.9 0.00011983       0.00012059       0.00012486       0.00010798         0.0001087         0.0001128         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.5 0.7 0.8 0.9 0.0001255       0.00012628       0.00013064       0.00011539         0.00011614         0.00012035         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.5 0.7 0.8 0.9 0.00013131       0.0001321       0.00013655       0.00012306         0.00012382         0.00012816         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.5 0.7 0.8 0.9 0.00013726       0.00013806       0.00014259       0.00013098         0.00013177         0.00013622         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.6 0.7 0.8 0.9 0.00012436       0.00012513       0.00012947       0.00011263         0.00011337         0.00011754         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.6 0.7 0.8 0.9 0.00013014       0.00013092       0.00013535       0.0001202         0.00012096         0.00012525         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.6 0.7 0.8 0.9 0.00013606       0.00013686       0.00014137       0.00012803         0.00012881         0.00013322         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.6 0.7 0.8 0.9 0.00014211       0.00014293       0.00014752       0.00013612         0.00013692         0.00014144         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.5 0.6 0.7 0.8 0.9 0.0001483       0.00014914       0.00015381       0.00014446 0.00014529 0.00014992 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 

 



409 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

 
The comparing of Mean Square Error between two methods are as follows:     

 From tables 1, 2, 3, 4, 5,  noting that  the MSE values from 𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍  is less than the 
MSE values from 𝐋𝐓 − 𝐀𝐏𝐅𝐍 when n=10, 20, 30, 50, 100 , at m=1000, 2500, 5000 ,  with  
𝑟1 < 𝑟2 < 𝑟3 < 𝑟4 = 0.8 < 𝑟5 = 0.9, except when n=10, m=1000, 2500, 5000 , with 
𝑟1 = 0.5 < 𝑟2 = 0.6 < 𝑟3 = 0.7 < 𝑟4 = 0.8 < 𝑟5 = 0.9. 

 
 We found that the Second proposed of Ranking function which depend on the proposed 

of 𝐍𝐋𝐓 − 𝐀𝐏𝐅𝐍 is the best for Survival Function’s estimation for Modified Weibull 
Extension Distribution. 

 

TABLE 5. MSE values for Survival function from (LT − APFN) 𝑀𝑆𝐸1, and MSE values for Survival function from (NLT − APFN) 𝑀𝑆𝐸2, 

when n=100 
n=100 

 𝑀𝑆𝐸1 𝑀𝑆𝐸2 Best MSE 

r1 r2 r3 r4 r5 1000 2500 5000 1000 2500 5000 1000 2500 5000 

0.1 0.2 0.3 0.8 0.9 6.3832e-05       6.6167e-05       6.832e-05       5.7988e-05         6.023e-05         6.2301e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.4 0.8 0.9 6.2227e-05       6.4537e-05       6.6668e-05       5.6588e-05         5.8807e-05         6.0857e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.4 0.8 0.9 6.3832e-05       6.6167e-05       6.832e-05       5.8244e-05         6.0491e-05         6.2566e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.4 0.8 0.9 6.5868e-05       6.8234e-05       7.0416e-05       6.099e-05         6.3282e-05         6.5397e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.5 0.8 0.9 6.0644e-05       6.2928e-05       6.5036e-05       5.5206e-05         5.7402e-05         5.943e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.5 0.8 0.9 6.2227e-05       6.4537e-05       6.6668e-05       5.6841e-05         5.9065e-05         6.1118e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.5 0.8 0.9 6.4236e-05       6.6577e-05       6.8737e-05       5.9553e-05         6.1821e-05         6.3915e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.5 0.8 0.9 6.3832e-05       6.6167e-05       6.832e-05       5.8501e-05         6.0752e-05         6.2831e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.5 0.8 0.9 6.5868e-05       6.8234e-05       7.0416e-05       6.1253e-05         6.3549e-05         6.5668e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.5 0.8 0.9 6.7937e-05       7.0335e-05       7.2545e-05       6.4071e-05         6.6412e-05         6.857e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.6 0.8 0.9 5.9082e-05       6.134e-05       6.3425e-05       5.3842e-05         5.6014e-05         5.8021e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.6 0.8 0.9 6.0644e-05       6.2928e-05       6.5036e-05       5.5456e-05         5.7656e-05         5.9688e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.6 0.8 0.9 6.2626e-05       6.4942e-05       6.7079e-05       5.8133e-05         6.0378e-05         6.2451e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.6 0.8 0.9 6.2227e-05       6.4537e-05       6.6668e-05       5.7095e-05         5.9323e-05         6.138e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.6 0.8 0.9 6.4236e-05       6.6577e-05       6.8737e-05       5.9813e-05         6.2085e-05         6.4183e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.6 0.8 0.9 6.6279e-05       6.8651e-05       7.0839e-05       6.2596e-05         6.4913e-05         6.7051e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.5 0.6 0.8 0.9 6.3832e-05       6.6167e-05       6.832e-05       5.8759e-05         6.1014e-05         6.3097e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.5 0.6 0.8 0.9 6.5868e-05       6.8234e-05       7.0416e-05       6.1517e-05         6.3817e-05         6.594e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.5 0.6 0.8 0.9 6.7937e-05       7.0335e-05       7.2545e-05       6.4341e-05         6.6686e-05         6.8848e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.5 0.6 0.8 0.9 7.004e-05       7.2468e-05       7.4707e-05       6.7232e-05         6.962e-05         7.1822e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.2 0.7 0.8 0.9 5.7541e-05       5.9773e-05       6.1836e-05       5.2496e-05         5.4644e-05         5.6629e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.3 0.7 0.8 0.9 5.9082e-05       6.134e-05       6.3425e-05       5.4089e-05         5.6265e-05         5.8276e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.3 0.7 0.8 0.9 6.1038e-05       6.3328e-05       6.5442e-05       5.6732e-05         5.8953e-05         6.1005e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.4 0.7 0.8 0.9 6.0644e-05       6.2928e-05       6.5036e-05       5.5707e-05         5.7911e-05         5.9947e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.4 0.7 0.8 0.9 6.2626e-05       6.4942e-05       6.7079e-05       5.839e-05         6.0639e-05         6.2716e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.4 0.7 0.8 0.9 6.4642e-05       6.699e-05       6.9155e-05       6.114e-05         6.3433e-05         6.555e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.5 0.7 0.8 0.9 6.2227e-05       6.4537e-05       6.6668e-05       5.7349e-05         5.9581e-05         6.1643e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.5 0.7 0.8 0.9 6.4236e-05       6.6577e-05       6.8737e-05       6.0073e-05         6.235e-05         6.4452e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.5 0.7 0.8 0.9 6.6279e-05       6.8651e-05       7.0839e-05       6.2863e-05         6.5185e-05         6.7326e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.5 0.7 0.8 0.9 6.8355e-05       7.0759e-05       7.2975e-05       6.5719e-05         6.8085e-05         7.0266e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.1 0.6 0.7 0.8 0.9 6.3832e-05       6.6167e-05       6.832e-05       5.9017e-05         6.1277e-05         6.3363e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.2 0.6 0.7 0.8 0.9 6.5868e-05       6.8234e-05       7.0416e-05       6.1782e-05         6.4086e-05         6.6212e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.3 0.6 0.7 0.8 0.9 6.7937e-05       7.0335e-05       7.2545e-05       6.4612e-05         6.6961e-05         6.9127e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.4 0.6 0.7 0.8 0.9 7.004e-05       7.2468e-05       7.4707e-05       6.7509e-05         6.9901e-05         7.2107e-05         𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
0.5 0.6 0.7 0.8 0.9 7.2176e-05       7.4636e-05       7.6902e-05       7.0471e-05 7.2908e-05 7.5153e-05 𝑀𝑆𝐸2 𝑀𝑆𝐸2 𝑀𝑆𝐸2 
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 The Second proposed of Ranking function which depend on the proposed of  NLT-APFN 
has the potential to influence clinical practice, becoming a new support tool for doctors 
when predicting whether a patient will survive a disease or not. 
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Introduction 

Clustering process refers to collecting data or samples. Therefore, that data would be 

similar inside the clusters groups [1]. Cluster algorithm is employed in numerous 

applications, including machine learning, data mining, pattern recognition, and image 

analysis. Clustering techniques take the form as a pyramid shape or evaluation. Scientists are 

developing the related standards like “square error function”. A comparative study is 

available about clustering technique [2]. In addition, partition clustering uses k-means 

algorithm [3, 4]. The outcomes of hierarchical clustering appear, as a tree serially from the 

cluster and each one is a set of data. Partitioned clustering algorithms try to dismantle data 

directly and transfer it to disjoint clusters. K-means clustering is based on determining a 

specific number of clusters in advance, according to Euclidean distance as a mean to measure 

similarity. 

Data vectors are remarkable in the group for having Euclidean distance from each other. 

Edge vector, mediates vectors belonging to the group, and is connected with data vectors. 

Numerous clustering algorithms fall under the unsupervised approach category. Hierarchical 

partition is one of two subgroups of these algorithms [1]. Results of hierarchical algorithms 

appear as a tree, which shows a sequence from the clustering. Each cluster belongs to a 

specific dataset [2].   

http://creativecommons.org/licenses/by/4.0/
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This type of algorithms has two features:  

1. It does not require determining the number of classes previously. 

2. It works independently from the first condition. 

The following obstacles impede hierarchical clustering work: 

1. The algorithms are rigid; there is no ability to transfer pixels from one group to another. 

2. The possibility of having failure while separating the interacted groups. [1]. As a result of 

lacking information about “Global shop and cluster size. 

In other words, algorithms collect clusters by dividing a dataset into many categories 

[13]. These algorithms frequently aim to reduce particular criteria, like the square function. 

Consequently, it could be considered a problem., which aims at improving. Hierarchical 

algorithm pros are partition algorithm cons. [2] K-means is the most split algorithm used. Its 

work begins with k-decoction groups and centers and with developing its initial values 

according to previous information or randomly. [3] Finally, recalculating image clustering is 

done based on related pixels units. The process is repeated until to get closer. On the other 

hand, a new clustering algorithm basing on Particle Swarm Optimization (PSO) was 

suggested. PSO reduces effects of initial case. [4] Recently, PSO was applied on Image 

clustering. Image clustering baring on PSO can perform better than k-means. In PSO, swarm of 

individuals are preserved and called (Particles). Every particle represents a potential solution 

for a problem in optimization. Each particle is transferred through search space. Their 

position is adjusting based on their distance from the best position and best space of swarm. 

Particle. Performance is evaluated by fitness function, which depends on optimizations 

problem. [5][6]. Inside the groups which depends on PSO. To ensure groups quality. Many 

fitness functions were suggested for clustering which based on PSO. The purpose of this 

research is to suggest two new functions of fitness function and PSO clustering. Through these 

two functions, it is possible to provide good quality of image clustering. It also provides PSO 

clustering by using fitness function for complicated groups and larger separation among 

groups, comparing with K-means. 

 

General algorithm of image clustering (K-Mean algorithm) 

The main The K-means clustering step is easy. Initially, we identify cluster number "K" and 

assume cluster position. Then we can choose any random object. The first K-objects set 

serially as initial clustering.  

K-means clustering algorithm steps 

Step1: Take decision concerning K (cluster number). 

Step2: Create initial part to categorize data into clusters (K).  

Determine training samples randomly or methodologically as follow” 

Step 2.1: Take the first training sample (K) as individuals groups. 

Step 2.2: Appoint the remaining training sample (N-K) of the cluster with the closest 

clustering. 

Step 3: Take each sample serially according to the distance between it and the clustering. If 

the sample is not in the group. Then transfer it to the nearest group and update the system to 

absorb the new sample in line with the group of samples. 

Step 4: Repeat step three to achieve convergent among the samples. Not to have new tasks 

caused by the training sample. 

 



415 
 

Regarding uncertainly of image location, you may need set image location in a right way 

according to updated data. Then set all data of the new image. The process is repeated unless 

data transfers to other group. Convergent to be achieved if the following conditions are met: 

[7][8]  

- Every switch (step 2) minimizes the total distance of samples in image to a training sample.  

- There are many examples of final partitions on K-clusters. 

 

Particle Swarm Optimization (PSO) 

PSO is a way of random optimization is reliant on flocks of birds' social interactions. A 

group of particles is maintained by PSO algorithms. Each particle was set a random speed. [4] 

Particles are transferred within the specific space of the problem. PSO target is to find 

particles places that produces the best evaluation of a certain fitness function. Every particle 

follows thus information: particle current place, particle current speed and particle best place. 

The best fitness function value of the particle results from this measure, by which fitness 

value is stored a known as (P). [8][9]   There are two methods of PSO; Local Best (LBest) and 

Global Best (GBest). GBest method is used to share information among particles. Then the best 

particles are determined from the whole swarm. LBest method is used to divide the swarm 

into overlapping neighborhood particles. GBest of PSO is considered a unique situation where 

the entire swarm is the neighborhood. And GBest is used in [10, 11]. 

The best value traced global version of PSO, is the same GBest value. That it contained from 

the population particles. The location is traced by PSO [12]. PSO changes particle speed every 

time so that it moves toward its best location. Personal best and global best. 

 

Global version algorithm of PSO is implemented as follow: 

Step 1: Over a dimensional problem area, create a collection of particles with random 

positions and speeds. 

Step 2: Evaluate the desired optimization fitness functions for variables for each particle. 

Step 3: Compare the PBest particle evaluation's fitness function. Make PBest value equal to 

the current value if fitness function value is superior to PBest value. 

Step 4: Compare the evaluation to the best overall value. If the value is better than GBest, set 

GBest to particle value.  

Step 5: Change the particle speed and location according to the two equation 1, 2.  

 

 

 
 

 

 

Where w is w (initial position), c1 and c2 are acceleration constants, and the random 

numbers n (t) and r2 (t) are generated between 0 and 1. In order to prevent them from 

exploding and causing early convergence, speed updates are also installed. The Experimental 

Results and Discussion section of this paper provides the values of these parameters that 

were used. section [15]. 
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Step 6: Continue until the termination criterion is met, then repeat step 2. Usually, the 

maximum number of iterations or a standard of sufficient fitness is applied. There are as 

many iterations as possible. [16]. 

 

 

Proposed method for Clustering Algorithm using Hybrid PSO and K-Means 

PSO clustering algorithm generates more integrated aggregation results than the low 

dimensional data of traditional k-means clustering algorithm. However, when collecting 

dataset of large documents, slow conversion causes transformation from global searching 

phase to local refining phase. PSO clustering algorithm requires many iterating during 

iteration phase, as opposed to the k-means algorithm. Despite the fact that PSO is parallel and 

can be implementing this process requires more than 500 iterative process of PSO algorithm 

to approach the optimal results of a dataset containing 800 documents.   

K-means algorithm requires only 10 up to 20 iterative process. In spite of the fact that PSO 

generates aggregation results better than K-means algorithm. K-means algorithm is more 

suitable for large datasets. That is why we offer PSO approach, which uses K-means algorithm 

to replace iteration phase from PSO.  

PSO mixed algorithm includes two units; PSO unit and local refining stages are achieved 

consecutively. In the initial stage, PSO unit is executed for short period (50 - 100) repetitions 

to discover the optimal solution via comprehensive research and at the same time to avoid 

high calculation consumption. PSO result is used as a basic material to be processed in K-

means unit. In order to improve a formulate the final result. 
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Implementation of Proposed Algorithms 

 
 
 

(Fig. 1 shows Flowchart of hybrid clustering image) 
 

The process of commuting the particle swarm optimization (PSO) and K-mean that shown in 

the next flowchart in figure (2): 
 

 
 

(Fig. 2 shows the particle swarm optimization (PSO) and K-mean Algorithm) 
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Experiments and Result 
 

The effectiveness of each of the four clustering algorithms—K-means, PSO, Hybrid PSO 

and K-means—is evaluated using two different gray brain images. Utilizing the programming 

language Visual Basic (VB.Net 2010), these algorithms are carried out. In Fig. (1), the 

characteristics of those images are displayed. 
 

Table 1: Description of the test datasets 

No Source Images Attributes 

Image 1 

 
Original Lena Image 

Size on disk 170,430 bytes 

Resolution 102 dpi × 102 

Width 243 

Height 229 

image Type Colored 

File Format JPEG 

Image 2 Original Pepper Image 

Size on disk 138,222 bytes 

Resolution 102 dpi × 102 

Width 228 

Height 202 

Image Type Colored 

File Format JPEG 
 

  

                                A                                                      B 

Figure (3): The attributes of source images; (a) Original Lena image; (b) Original Pepper 

image. 
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Multiple measurements must be used to determine each algorithm's optimality in order to 

track its development. In this study, two measurements—compactness and separation 

measures—were employed First Compactness Measure: This measure is applied locally to 

each image's value cluster as shown in Figure 4; Initial images begin at the convergence value 

because this is a measure of the range convergence of the cluster's information (values). 

Algorithms perform best when the cluster values are convergent, so initial images start at this 

value. 

       Second Separation Measure: This measure uses the values of each image in Figure 4, and 

the results for each algorithm are shown in Tables (1 and 2) at runtime. It starts at a value 

that must be reduced as soon as the algorithm performs well or it won't reach an optimal 

solution. 

 

Table 2: Results of comparison for the original photo (Lena) of Figure (2) 
 

 Image 
Source 

Images 
Compactness measure Separation Measure 

1 B PSO 

Iteration no. 150 Iteration no. 150 

Swam no. 50 Swam no. 50 

Area no. 8 Area no. 8 

Start fitness 
9.025721291

90723 
Start fitness 

14.322914123

5352 

End fitness 
6.725592594

00728 
End fitness 

21.775373903

8534 

2 C K-Mean 

Iteration no. 30 Iteration no. 30 

Swam no. - Swam no. - 

Area no. 8 Area no. 8 

Start fitness 
12.29751413

64076 
Start fitness 

16.089202880

8594 

End fitness 
6.409547573

10694 
End fitness 

20.363693237

3047 

3 D 

Hybrid 

PSO K-

Mean 

Iteration no. 100 Iteration no. 100 

Swam no. 50 Swam no. 50 

Area no. 8 Area no. 8 

Start fitness 
11.24418497

60093 
Start fitness 2.2725787 

End fitness 
6.470088107

8553 
End fitness 22.49153 
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Table 3: Results of comparison for the original image (pepper) of Figure (3) 
 

 Image 
Source 

Images 
Compactness measure Separation Measure 

1 B PSO 

Iteration no. 150 Iteration no. 150 

Swam no. 50 Swam no. 50 

Area no. 4 Area no. 4 

Start fitness 
15.0432943

466062 
Start fitness 

572054901

1230047 

End fitness 

588290632

886328508

05 

End fitness 
848252361

445375 

2 C K-Mean 

Iteration no. 30 Iteration no. 30 

Swam no. - Swam no. - 

Area no. 4 Area no. 4 

Start fitness 
34.1009780

129963 
Start fitness 

21.8429260

253906 

End fitness 
7.76180326

814502 
End fitness 

25.8887939

453125 

3 D 

Hybrid 

PSO K-

Mean 

Iteration no. 100 Iteration no. 100 

Swam no. 50 Swam no. 50 

Area no. 4 Area no. 4 

Start fitness 
11.7616941

544175 
Start fitness 45.75548 

Iteration no. 
7.76180326

814502 
End fitness 25.88879 

 

Figure (4): (a) Original Lena image; (b) Lena after PSO-based clustering using, (c) Lena after 

Hybrid techniques PSO-based and K-Means; (d) Lena after K-mean 
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Figure (5): (a) Ordinal Pepper image: Lena after PSO-based clustering using (C) Lena after 

Hybrid techniques PSO-based K-Means (d) Lena alter K-means 

 

 

Conclusions 

This research examines color image clustering algorithms. However, some conclusions can 

be drawn, such as the fact that images with more areas achieved the best solutions more 

quickly than those with fewer areas, Due to the success of PSO and Hybrid with images that 

have more details. The work can be applied to color images as well as grayscale ones. In 

general, the compactness measures had been successful for all algorithms, while the 

separation measures recorded some failure in images with less detail and when applied to 

algorithms with communicated calculations (PSO). In the future research, clustering 

algorithm based on PSO to be developed. That can determine the optimum number of image 

groups. In addition, to finding cluster centers and implementing image aggregation in the 

same program. 
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الهدف من هذا البحث اقتراح خوارزمية تقوم بتجميع الصور وذلك باستخدام 

. حيث أن يتم ذلك من Particle Swarm Optimization (PSO)خوارزمية 

خلال العثور على حواف الصورة لعدد معين من المجموعات. بالإضافة الى ذلك تم 

مع  PSO، حيث يتم مقارنة خوارزمية Fitness Functionsاقتراح نوعين من ال 

Fitness Functions  مستخدمينK-means  كطريقة تجميع. وقد أظهرت النتائج

 Fitnessنهج تجميع الصور وذلك باستخدام  اعتماداً على PSOأن خوارزمية 

Functions  المحسنة. حيث أنها يمكن أن تؤدي بشكل أفضل باستخدامK-means 
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بين محتوياتها. وتعُد عملية أساسية تسُتخدم في الصور التي تكون غير خاضعة 

بشكل عام. بالإضافة الى ذلك يتضمن تجميع الصور بشكل عام أصل البيانات  للرقابة

مثال على ذلك البيكسل بالصورة وذلك في عدد محدد من المجموعات. حيث يكون 

الدافع من وراء هذا التجميع هو إيجاد بنية وراثية في هذه البيانات وكشف هيكلية 

 أصل المجموعات.
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The rapid development of computer platforms and Internet technologies, 
which are always up against new technological challenges, has 
significantly impacted current educational systems at universities and 
scientific institutes. Please let students with advanced computer 
technology understanding benefit from interactive learning to promote 
new ideas about teaching, learning, and their results. Interactive e-books 
are one of them; they give students new possibilities for self-learning 
and access to various information sources whenever and wherever they 
choose. Creating and publishing an interactive e-Book that can be 
distributed widely is crucial to help students complete their research 
projects and assignments. In this study, the benefits of the interactive 
FIZIK-II electronic FlippingBook are examined through the 
implementation of interactive e-Books at Sakarya University in Turkey's 
Faculty of Arts and Sciences. Students' attitudes toward accessing online 
learning objectives were assessed using data from a survey of 305 
students, who were distributed in different groups based on how they 
answered 12 survey questions. The study's findings showed that 
students were eager to use mobile devices as a learning tool and were 
open to doing so. They are encouraged to learn through online learning 
tools that make accessing and downloading instructional videos and 
audio simple. On interactive electronic books, the average attained 
widespread agreement is more than 75%. 
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Introduction:  

Electronic books (e-Books) represent a new wave in transforming traditional paper books 

into digital information sources to be published online. They can be readable across various 

computing platforms, including PCs, PDAs, Tablets, smart-phones and other devices designed 

for e-Book readers [1, 2]. The scope of usage and adoption of traditional e-Books has become 

prevalent in the last few years as a service within higher educational institutions inside 

classrooms and academic libraries with increasing demand for it by students and academic 

staff [2, 3].  

The US market share of e-Books has increased sharply and has grown its importance in 

Academic and Research Libraries (ARL). As a result, several ARL is now spending more on e-

Books acquisitions than hard-copy versions and a rise in Amazon indicators [1]. 

E-Books are familiar because they have received considerable attention since the 1990s. 

Patterson P. & Spreng R. (1997) in [4] revealed that satisfaction with using e-Books has a 

http://creativecommons.org/licenses/by/4.0/
mailto:hudajader12@mtu.edu.iq
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beneficial effect on future intentions to adopt it, while Jan O. Berthars (1999) in [5] explains 

that experience in designing human-computer interaction for e-Books can be implemented in 

an easy way to read, understand and apply. The author believes that it would also be helpful to 

come up with a definition of e-Books. This research provided some starting points for these 

tasks. Bhattacherjee A. (2001) in [6] stated a critical link between satisfaction and continuance 

intention to use e-Books. Kropman M. & et al. The study by Roca et al. (2006) in [7] illustrates 

that the perceived quality from both system and information has a significant effect to become 

the determinant of e-Book satisfaction by learners. Furthermore, Maria B. (2013) in [8] explain 

that any book can include interactivities by enriching the text with multimedia digital content 

as an added advantage. Thus, these new mediums must be explored well to improve and 

develop the learning process. Özer S. & Türel Y. (2015) in [9] show in the survey conducted at 

Firat University in Turkey that the participants gave the most of their positive impressions of 

interactive e-Books. Thus, the study emphasized the importance of supporting learning 

environments with interactive books that include multimedia components. Susan R., Kathrin R., 

Elizabeth C., Aparna N. (2017) in [10], United Arab Emirates University pre-service teachers 

addressed technology e-books. The quasi-experimental study had two experimental and one 

control group. The first experimental group utilized an interactive e-book, and the second, a 

non-interactive one (PDF version of the e-book). Pre-service teachers liked the interactive e-

book. These statistics indicate the value of e-books in universities. Almekhlafi, A. G. (2021) in 

[11]. This study used a meta-analysis method to statistically aggregate and assess the results of 

different studies examining how e-books affect mathematics achievement. The findings 

indicated that math e-books considerably impacted students' mathematical achievement, with 

a magnitude of 0.82 (high impact). Shows that e-books can make teaching and studying 

mathematics easier than conventional printed books. Wijaya, T. T., et all (2022) in [12]. The 

Philippines study found that. This research examined Kotobee's interactive instructional e-

books for scientific learning. The control group learned traditionally, while the experimental 

group received an electronic book. My interactive educational e-book significantly increased 

experimental group student performance. The intervention boosted e-books and digital 

learning engagement [13]. 

As a result, the e-Book was created to promote an interactive reading style, facilitate its 

supportive techniques for adults, and enable e-Content knowledge to be formed in various 

situations thanks to intelligent devices' mobility and flexibility properties [14]. The digital 

content is not limited to text and static pictures; it can also integrate interactive features, like 

Videos, Audio, Animations, and even Simulations [15]. Created the need to be more aware of 

the importance of cultural change; and its advantages of employing and using this modern 

technology in academic institutions [3]. Since e-Books have become so popular, several new 

problems have surfaced that readers must be aware of to appreciate interactive e-Book 

technology fully. Includes 

•      How are effective learning e-Books designed? 

•      How are the publications of the e-Books embedded in websites? 

•      What are the advantages of using e-Books? 

Cloud services make it possible to manage users' subscriptions and guarantee the protection 

of the content of e-Books so that it instantly offers online access to its libraries from anywhere 

[15]. 
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Problem Statement 

International higher education institutions are gradually moving towards e-Books and 

consequently to Interactive e-Books, but Universities perceive problems in e-Books wide 

acceptance. Research problems at Sakarya University can be summarized in the following 

points: 

• Students suffer from difficulty in some subjects, including Physics - in particular, the little 

explanation to illustrate the applied practical experiences led to the idea of creating and 

designing an interactive e-Book that helps self-learning and ensures the interaction of 

students with this electronic edition. 

• Lack of traditional Paper-Books and e-Books to Multimedia, which is a tool (i.e., privilege 

devoted to Interactive e-Books) to draw students' attention because it includes the exciting 

elements used to clarify the content (animated pictures, video clips, sound effects). 

• Insufficient time for professors to answer all additional students’ queries. 

• The cost of Paper-Books is expensive compared to e-Books, and the poor quality of Paper-

Book copies negatively affects the student's educational achievement of the course material. 

• Despite the relative expansion in the use of e-learning technology, many professors are still 

dissatisfied to accept the idea of converting their Paper-based Books to Interactive e-Books 

and the transition to the e-learning environment. This is back to their weaknesses in the 

accurate understanding and practical application of teaching methods using educational 

technology and adapting it in the service of students.  

Usually, for every new positive change, there is a class at first opposed and resists this 

change.  

Therefore, Universities, colleges, and professors must understand and promote the 

advantages/privileges of adopting interactive e-Books for students [16].  

Aim of the Work 

It was necessary to find a means that students could use to get as much information as possible 

at high speed, enabling them to keep pace with the latest learning technologies along with the 

flourishing of the digital knowledge era; and here emerged the thinking in the Interactive e-

Book that will contribute to improving the quality of teaching and learning together. 

The main objectives of this research can be summarized as follows: 

● Develop the reality of learning among students through the use of the latest worldwide 

education technologies (interactive e-Book) and consequently improve their perception, 

cognitive and course understanding. 

● The interactive e-Book has a prominent role in supporting the role of the professor, 

providing the student with the information he needs to clarify and remove that 

ambiguity and explain what is difficult to understand. 

● Make interactive e-Book one of the dependent sources of information adopted by 

students through the introduction of Multimedia, a tool to draw students' attention 

because it includes the exciting elements used to clarify the content (animated and static 

pictures, video clips, sound effects). 

● Facilitate direct access to this interactive source through the Internet, social networking 

sites or email according to students' permissions; or through the professor's subject by 

exploiting Cloud features and services, which makes it compatible with various 

Computers, Tablets and Smart Phones. 
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● They were presenting an e-Book very similar to a paper Book with the replacement of 

its physical paper properties with virtual electronic properties, where two pages are 

displayed on the screen in a way that matches the original paper version, which will 

help the students to use their mental to recognize the opposite pages in the paper Book 

stored in their memory. 

● It provides an electronic information model that simulates the traditional use of paper 

Books, with the addition of interactive multimedia features to its pages (animation and 

static pictures, video clips, sound effects) and Hyperlinks that provide fast movement 

while maintaining content coordination and thus simplifies students' understanding. 

 

Comparison among Paper-Books, Traditional e-Books & Interactive e-Books 

Initially, a brief comparison was performed between Paper-Books and the traditional e-Books, 

as illustrated in Table 1 below. [1, 16]: 

Table 1. Differences between Paper-Books and Traditional e-Books 

Feature Paper-Books Traditional e-Books 

Need a Bookstore? 
Yes 

(Physical Hard-Copies) 

No 

(Virtual Soft-Copies) is 

considered to be a solution for 

bookstore problems 

Friendly to 

Environment? 
No 

Yes 

(Consistent with the 

prevailing environmental 

conservation measures) 

Cost (relative to  

Students or 

Universities/ Colleges/ 

Libraries) 

Higher Cost 

(need to purchase multiple 

copies of each printed-Book) 

Cheaper 

(Only one e-Book is sufficient 

for all users) 

Portability 

Difficult to carry 

(Heavy weight textbooks 

editions) 

No Weight 

(convenient too in travelling) 

Availability take delivery time 

readily available as per users’ 

demand (24 hours, 7 

days/week) 

Integration and 

Compatibility with 

most Digital Devices 

(Laptop, Tablet, Smart-

Phone, PC) 

No Yes 

Need maintenance 

and manual processing 

(retrieving, tagging, and 

stamping)? 

Yes No 

Need Internet for No Yes 
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Access? 

Its familiar to people 

in the society? 
familiar semi-familiar 

Quality of Contents Low High 

Saving Time through 

Text-Editing 

capabilities (copy, 

paste,), Bookmark, 

Printing, Download. 

No Yes 

Search-ability of full-

text 

very Slow (depending on user 

capabilities that need general 

reading) 

very Fast (depend on 

intelligent device capabilities to 

search keywords) 

Sharing 
Not Easy 

(need actual meeting) 
Yes 

Zooming No Yes 

Need a Highlighter 

Pen? 
Yes 

No 

(it was marked digitally) 

Could be Lost / 

Stolen? 
Yes No 

Profits for author (s)? After a duration of time Instantly 

 

Another comparison is needed to describe the additional advantages of using Interactive e-

Books (the subject of this paper) over Traditional e-Books [1, 16, and 17]: 

● The interactive e-Books include the clarification factors, such as Audio, Video, and 

Hyperlinks, in the contents of their page. 

● Through its dynamic multimedia resources, it is considered an interesting, attractive tool to 

get students' attention and improve their cognitive and course understanding. 

● Interactive e-Books are considered to be feasible with visually impaired human 

(compliance with US section 508 for LMS) because it provides a Speech-Synthesizer facility 

that converts Texts instantly into acoustic Speech format  

● It is considered one of the styles of learning techniques that help students with Self-

Learning (i.e., offering additional learning opportunities for students).  

● The interactive e-Books provide the 3-D page-turning capability, a better way for students 

to navigate and display content on a WP website than a static PDF document.  

● The interactive e-Book size can grow such that the professor can add an extra number of 

pages, assignments, or Homework to the published online e-Book. 

● Compatible with most digital devices (like laptops/PC, iPad, Tablets, Smart Phones) 

because it is based on HTML5 and adopts the shareable content model (Tin Can API). 

● The students can get the last version of their professor' Interactive e-Book through the 

Internet on their smart devices according to users' permissions. 

● Encompass dynamic view for images, where readers can enlarge pictures and view them in 

different colour spaces and angles rather than static pictures in traditional e-Books. [18, 

19]. 
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Materials and Methods  

This study was conducted at Sakarya University's College of Faculty of Arts and Sciences in 

Turkey. The sample was derived from physics-related content that the Department of Physics 

provided. It is taught to all students in the second stage. 

Which focuses on how online learning materials may be combined with conventional face-to-

face training. It also examines how interactive e-Book technology can be used to develop digital 

curricula or online courses. The target audience will benefit best from a blended learning 

method combining face-to-face and online learning. A 12-item survey about using interactive e-

Books was employed in the study, along with a descriptive methodology. Given that the study's 

primary goal was to examine the impact of a publisher of digital interactive instructional 

flipping books, this approach should be applied. In addition, the learner must exhibit academic 

competency while learning physics. 

 

Design and Construction Stages of an e-Book 

The design and development steps of the FIZIK-II Interactive e-Book are explained in more 

detail below, as shown in figure 1. 

     

 
Fig. 1 The Design and Construction Stages of FIZIK-II Interactive e-Book 

 

It is noticeable that the above diagram is divided into 4 main stages, as follows: 
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a) Design Stage: Initially, a PDF document file (up to 2000 pages) of the traditional Fizik-II 

curriculum (offered by the Physics Department at the Arts Science Faculty in Sakarya 

University) is selected as input to FlippingBook publisher application, in order to make 

the suitable design parameters; which allows users to customize how their e-Book will 

be displayed with interactive features. The users can choose the suitable skins/themes 

(from 24 skins) for the windows-forms, adjust the look and behavior of the subsequent 

pages, font styles/sizes/colors, labels, brightness, contrast, background colors, window-

size, and paragraph spacing. After that, in the beginning of the book, the Table of 

Contents with Hyperlinked features is created that provide fast transitions/navigation 

inside book contents. Finally, the most valuable aspects of the editorial and designer 

work is to decide what type of interactivity will be employed that is considered as a 

distinguishing feature over printed books and accordingly create the interactivity 

mapping, as shown in Table 2 . This mapping illustrate how and where interactivity is to 

be integrated into the flipbook, including: (10) sideshows, (40) videos for Physic lessons 

(24 of them for primary professor, other 10 for alternate professors dedicated for each 

chapter, and last 6 videos for assessments), with 235 pages and 10 chapters in Length. 

 

Table 2. Illustrates the properties and contents of the Designed Interactive Summary Page at 

the end of each chapter 

 

Chapter 

Number 

Interactive 

Page No. 

No. of 

Videos for 

Primary 

Professor 

No. of 

Videos for 

Alternative 

Professor 

Presentation 

Show 

No. of Videos to 

Solve Chapters 

Questions 

1  19 2 1 1  

2  44 3 1 1  

3  65 1 1 1 2 Videos 

4  86 2 1 1  

5  106 2 1 1  

6  132 2 1 1 2 Videos 

7  151 3 1 1  

8  182 3 1 1  

9  209 3 1 1  

10  231 3 1 1 2 Videos 

Total 24 10 10 6 

 

The PPT presentations are converted to Hyperlinks using Google drive cloud to explain the 

summary for each chapter; whereas the Videos was converted into (.mp4 format) compatible 

with YouTube to match with FlippingBook publisher using Camtasya Studio program. 

 

b) Security Stage: Security plays a crucial role in protecting Flipbook publisher from 

unauthorized attacks by users or other computing system to Access, Download, or 

Upload the Fizik-II e-Book. There are multi-layers of security to protect publication 

contents, besides disabling several publication criteria’s, such as: Download and Share: 
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• Password Protection: each publication is protected by a password, which you can 

share with specific viewers according to users’ permissions. 

• Content Encryption: the publication pages are stored in encrypted/unreadable form 

as encrypted file (.SWF extension format) to provide a second layer of protection. 

• Allowed Domains: specify a list of the allowed domains (like, Firewalls) to which the 

publication can be uploaded. The project or the publication cannot be uploaded to 

any other domains, except those listed using this feature. 

c) Publishing Stage: Create online publications for Website's, offline publications (for CD, 

DVD and USB-stick) well-suited with different operating systems, thus integrates the 

interactive e-Book within current LMS Platform, where the publishing can be uploaded 

online to FlippingBook Cloud or Blog by embedding the link into WP website to be 

compatible and accessed by smart devices (Laptop/PC, iPad, Tablets, Mobile Phones). 

d) Sharing Stage: After the uploading process is performed, authorized users can 

immediately open the publication in their browser and, if desired, sent by email or share 

the publication link with colleagues, clients or business-partners via social networks: 

Facebook, Twitter, LinkedIn, g+, … etc.[20]. 

 

Results and Discussion 

The evaluation of student's attitudes accessing the online learning objectives is presented in 

this study, where the total number of student's equal 305 distributed according to their 

feedback choices for the questionnaires as shown in Table 3 – 4 respectively:  

 

Table 3. Descriptive statistics for students’ use of interactive e-Book 

Paragraph Choices 
Frequency of 

Students 

% of 

Students 
Mean 

Standard 

Deviation 

(SD) 

The most 

device used for 

Internet Access 

Desktop/PC 35 11.48 

2.48 0.721 
Laptop 95 31.15 

Smart-phone 170 55.74 

Tablet 5 1.64 

Period of time 

using e-Book / 

Day 

Less than 1 hour 60 19.67 

2.23 0.883 

1 hour 145 47.54 

2 hours 70 22.95 

More than 2 

hours 
30 9.84 

 

From the above table, one can observe that more than half (55.74%) of the students prefer 

to use "Smart -phone" devices for internet access. Furthermore, regarding the time spent using 

e-Book, it was found that (47.54%) of the students spend "1 hour" daily on e-Book online 

learning. 

A five-point Likert-type scale (Strongly Agree, Agree, Normal, Disagree, and Strongly 

Disagree) was used to measure the level of agreement/disagreement of participants against 

selected items using the statistical SPSS 24.0 to respond to the study's inquiries. 
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Table 4. The percent of student’s questionnaires about the use of interactive e-Book 

Paragraph 

Stron

gly 

Agree 

Agree 
Norm

al 

Disa

gree 

Stro

ngly 

Disag

ree 

Mean SD 

Is the use of Interactive e-Book 

by Smart Phones is similar in 

clarity to that of Tablets / 

Computers? 

21.31 40.98 27.87 9.84 0 3.738 0.911 

Is the Interactive e-Book is 

suitable for your learning style? 
34.43 44.26 21.31 0 0 4.066 0.750 

Is the Interactive e-Book 

provides lessons content 

seamlessly? 

27.87 45.90 22.95 1.64 1.64 3.951 0.865 

Is the Interactive e-Book 

enables you to share its content 

with others easily? 

31.15 45.90 18.03 4.92 0 4.016 0.826 

Is the Interactive e-Book offer a 

friendly environment? 
36.07 44.26 16.39 3.28 0 4.098 0.810 

Are the Interactive e-Book’ 

components (such as sound, 

visuals, video, and PPT show) 

providing interactive 

functionalities? 

34.43 54.10 9.84 1.64 0 4.197 0.679 

Is the Interactive e-Book page 

numbers are sequenced in the 

same way they appear in the 

original printed books? 

44.26 45.90 9.84 0 0 4.259 0.667 

Are you can easily navigate 

through the Interactive e-Book 

pages using the Table of 

content? 

45.90 45.90 4.92 3.28 0 4.312 0.743 

Is the Browsing property in 

Interactive e-Books is fast? 
37.70 31.15 27.87 0 3.28 3.967 0.983 

Is Interactive e-Books provide 

the capability of content 

search? 

18.03 45.90 31.15 3.28 1.64 3.705 0.843 

Is the interactive videos placed 

inside the Interactive e-Books 

were clear and loud? 

36.07 42.62 13.11 6.56 1.64 4.032 0.948 

Is the reading process of the 

summary in PPT show was 

clear and can be downloadable 

easily? 

39.34 44.26 13.11 1.64 1.64 4.164 0.840 
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According to the students’ answers shown in Table 4, one can deduce that the paragraphs:  5, 

7, 8, 9, 11 and 12 have taken the higher percent of "Strongly Agree" choice (greater than 35% 

from the total answers). The corresponding performance curves are given in (Figure 2), which 

clearly indicates that the paragraphs "Agree" and then "Strongly Agree" produce better results 

(the average of their Total exceeds 75%) when compared to other paragraphs. Evaluation 

results show that most of the respondents agree with the usefulness, ease of use and user 

satisfaction of the proposed tool. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 The percent of student’s questionnaires about the use of interactive e-Book  
 

The educational advantages of e-Books 

The interactive e-Book is more effective on students than the traditional e-Book and paper-

Book due to its compatibility with most of their digital smart devices. That is corroborated in 

the literature by the researchers Littman and Silipigni (2004) in [21]. Their study was 

concerned with the increasing popularity of e-Book and showed that electronic book is being 

more heavily used than traditional printed book.  However, Bartoszewicki (2013) in [22] states 

that any e-Book can include interactivities. Still, education books were the first to fully explore 

this new medium due to their influence on learning. Reading an e-Book has become a central 

component of most modern educational activities.  

Thus it is crucial to provide alternative formats and supports for the reading activities such 

that they can be accessible to all students, in particular to special needs students and distance 

learning students. The best alternative format can be provided through electronic content that 

can be easily accessible to all students. Therefore, it can be seen today that there are many 

online libraries and online sellers of e-books [23].On the other hand, Interactive e-Book is a 

sustainable technology that will help educational institutes to develop their teaching methods 

because it is considered a significant part of contemporary learning technologies. These study 

findings are consistent with the literature by Kybartaite (2010) in [24], the project aimed at 

developing, building up and evaluating sustainable and dynamic solutions for e-learning. The 

project results showed that traditional students preferred live classroom lectures, while virtual 

students preferred e-Books and video-recorded lectures.   

  It is, therefore, essential to place significant attention on the importance of cultural changes. 

Furthermore, as more people use e-Books as their primary literature source, the impact on 

class expectations and participation will continue to increase. e-Books are more likely to be the 

preferred reading tool for their cost-effective content that can be easily discovered and 

delivered anywhere and at any time to various user-friendly devices for consumption and re-

use [3]. e-Books are widely used by university students, further demonstrated by a study at the 
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University of California in 2011. The data in this study showed that 58% of undergraduate 

students use e-Books, while only 34% of those students prefer traditional ones. [25].Another 

study demonstrated that e-readers could be highly motivating for students when using them 

for reading. Technology is the key to our developing curriculum, and the electronic reader may 

hold much more relevance than previously thought [26].  

Recent research supports this. Research by the Pew Research Center found that although 

paper book reading declined by 5% in the same group of Americans aged 16 and over, the 

number of persons in the U.S. who read e-Books climbed by 7% from the previous year. And in 

the CUNY research, Liu believes that future college students will be more used to using e-Books 

than print textbooks [27]. 

Finally e-Learning and its technology are anticipated to help the learning process efficiently, 

effectively, and adequately. Teachers' ideas and actions must change as part of educational 

reform. Constructivist, student-centered learning involves students working together and 

instructors facilitating. New technologies provide students instant access to material formerly 

controlled by Instructors [28]. 

 

Conclusion 

Finding interactive digital content (e-content), containing all the information needed to create 

a powerful and professional flippingbook application, and creating a complete reference in the 

component parameters in fizik-II are the main goals of the research on online learning, which 

focuses on three main areas. This can be done through: New media and new delivery mediums 

keeping up with the rapid succession of new e-Readers and evolving to include enhancements 

such as internet linking and embedded audio and video.  

Through the survey of the results obtained from this research based on computer simulation 

tests, we conclude the following: 

● It was revealed that more than half of the students use mobile devices in learning 

process.  

● From the results of students' questionnaires about the use of interactive e-Book and 

precisely the options (Strongly Agree + Agree), it is clearly shown that the average of 

their total exceeds 75% which is considered a very good indicator for the future of 

Interactive e-Books. 

● Interactive e-Book is a sustainable technology that will helps educational institutes to 

develop their teaching methods because it is considered as a significant part of the 

contemporary learning technologies, according to their benefits that were previously 

reviewed in this research. 

● The interactive e-Book is inevitably coming and will become the dominant due to 

technological developments in the field of information, communications and smart 

computing. 

● The interactive e-Book is more effective on students than the traditional e-Book and 

paper-Book due its compatibility with most of their digital smart devices. 

● There is a need to invest the outputs of modern e-learning in higher education 

according to the educational perspective and economic feasibility. 

● It is important to motivate instructors and learners about the benefits of using 

interactive e-Book technology in education, which will produce general advancement 

in learning process and its management system. 
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 هدى خورشيد شوكة الجادر 
 العراق بغداد، الوسطى،الجامعة التقنية  المستمر،مركز التعليم 

 :معلومات البحث  :الخلاصة
والتي دائمًا ما تواجه  الإنترنت،لقد أثر التطور السريع لمنصات الكمبيوتر وتقنيات 

بشكل كبير على الأنظمة التعليمية الحالية في الجامعات  جديدة،تحديات تكنولوجية 

يرجى السماح للطلاب الذين لديهم فهم متقدم لتكنولوجيا الكمبيوتر . والمعاهد العلمية

. بالاستفادة من التعلم التفاعلي للترويج لأفكار جديدة حول التدريس والتعلم ونتائجهم
أنها تمنح الطلاب إمكانيات جديدة للتعلم  .الكتب الإلكترونية التفاعلية هي واحدة منها

يعد إنشاء . الذاتي والوصول إلى مصادر المعلومات المختلفة متى وأينما اختاروا

ونشر كتاب إلكتروني تفاعلي يمكن توزيعه على نطاق واسع أمرًا بالغ الأهمية 

فحص يتم  الدراسة،في هذه . لمساعدة الطلاب على إكمال مشاريعهم البحثية ومهامهم

التفاعلي من خلال تطبيق الكتب الإلكترونية التفاعلية  FlippingBookفوائد كتاب 

FIZIK-II تم تقييم مواقف الطلاب . في جامعة ساكاريا بكلية الآداب والعلوم في تركيا

تجاه الوصول إلى أهداف التعلم عبر الإنترنت باستخدام بيانات من استطلاع شمل 

سؤالاً  12موعات مختلفة بناءً على كيفية إجابتهم على تم توزيعهم في مج طال، 305

أظهرت نتائج الدراسة أن الطلاب كانوا متحمسين لاستخدام . الاستطلاعبامن أسئلة 

يتم تشجيعهم على . الأجهزة المحمولة كأداة تعليمية وكانوا منفتحين على القيام بذلك

الوصول إلى مقاطع الفيديو التعلم من خلال أدوات التعلم عبر الإنترنت التي تجعل 

في الكتب الإلكترونية التفاعلية ، بلغ متوسط . التعليمية والصوت وتنزيلها أمرًا بسيطًا

 % 75الاتفاق الواسع النطاق الذي تم التوصل إليه أكثر من 

 2023/03/30 تأريخ الاستلام:

 2023/05/02تأريخ القبـــول: 
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Digital satellite images are corrupted by various types of noise, so 
methods and procedures must be employed to remove these noises. 
Image Denoising and enhancement is a significant field and it is used 
extensively in image processing. When the Landsat-7 satellite was 
launched on April 15, 1999, it carried the Enhanced Thematic Mapper 
Plus (ETM+). In May 2003, the Scan Line Corrector (SLC) failed. Noise 
began to occur on Landsat 7 photos, affecting the accuracy of their data 
and necessitating the processing of these images before use. To minimize 
road noise and increase image quality, we used discrete wavelet 
transformations (DWT) and the Mean filter. Performance indicators such 
as PSNR and MSE were used to evaluate to enhanced Images. The results 
showed that the methods used in this study to reduce noise from satellite 
images were highly effective compared to other methods .the proposal 
method implement in matlab code and  , images obtained from LANDSAT-
7 ETM+ and SPOT with different time frames in the Baghdad and Fallujah 
regions. 
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Introduction  
Detailed information on the earth's geographical characteristics, including rivers, roads, 

buildings, and bridges, can be found in satellite images [1]. Satellite pictures have a wide range 

of uses, including engineering, geosciences, agriculture, and other scientific areas. The image 

for Landsat 7 ETM+ comprises 22% of the damaged pixels owing to Scan Line Corrector (SLC) 

failure. Therefore, the black lines appeared from the right and left towards the inside, impeding 

the use of these images in various applications. Accordingly, the need has become very 

necessary to process and improve these images for the purpose of use by researchers and 

specialists. The noise in image processing programs corrupts the image data and must be 

eliminated or at the very least reduced. One of the most common methods to eliminate noise in 

satellite images and digital images are discrete wavelet transforms, mean filter, median filter, 

and histogram equalization. 

All areas that have traditionally relied on analog visualization are gradually converting to 

digital systems for ease of use, flexibility, and accessibility [1,2].  The capacity to modify the 

digital pixel values of an image is a benefit of using digital images. Despite radiometric 

corrections for sensor characteristics, atmospheric influences and illumination. Different 

http://creativecommons.org/licenses/by/4.0/
mailto:wamalousi@uoitc.edu.iq


240 
 

application Because identity recognition requires sharp and bright images, damaged or 

degraded images must be processed. Image enhancement is a critical and visually appealing 

field of image processing [2]. The term enhancement refers to changing an images appearance 

in way that the image information can be easily u interpreted visually in a particular field. The 

basic purpose of enhancement techniques is to process the image in such a way that the end 

result is superior to the original [3].  

The undesirable effects produced in the image is denoted noise, Noises occur during 

transmission and Combination of these two, there are a number of factors that contribute to 

the image's noise. Depending on the nature of the disruption Many types of noise, including 

impulse noise, Gaussian noise, and speckle noise, degrade an image [4].  

The main objective of this study reduce the noise and improve the image in landsat 7 etm+ 

slc-off using Discrete Wavelet Transforms and Mean filter, then Mean Square Errors (MSE) and 

Peak Signal to Noise Ratio (PSNR) used to quantification measurement the filter for removal of 

noise from images. There are many researchers focused on the method of enhancement the 

satellite images: 

Demirel and Anbarjafari proposed in (2010), proposed a method for improving satellite 

image resolution based on interpolation of high-frequency sub-band images acquired by DT-

CWT and the input picture. The image was divided into numerous sub-band images using DT-

CWT, and the high-frequency sub-band images were then interpolated. An original image is 

interpolated using half of the interpolation factor used for high-frequency sub-band images. 

According to the findings, the proposed technique outperforms both standard and cutting-edge 

image resolution improvement strategies [5]. 

Al-Amri et al. (2010), used five different filters to investigate three types of noise: random 

variation, salt and pepper (SPN), speckle (SPKN), and impulse noise (RVIN). The Saturn remote 

sensing image was processed using the same five filter types, and the results were compared: 

Gaussian Filter (GF), Adaptive Wiener Filter (AWF), Mean Filter (MF), Adaptive Median Filter 

(AMF), and Standard Median Filter (SMF). The optimal filter for decreasing noise from remote 

sensing photos was determined using Mean Square Errors (MSE) and Peak Signal to Noise Ratio 

(PSNR). The outcomes of locating the appropriate filters [6] show that the Adaptive Filter, 

Gaussian Filter, Main Filter, and Standard Median Filter were the best filters, respectively. 

Karunakar et al. (2013), proposed a new resolution-boosting method based on 

interpolation of DWT's high-frequency sub band images with the input image. Comparing the 

suggested method to the standard bicbic interpolation, the PSNR improvement reached 7.19 

dB. The approach described above was tested on well-known standard photos. The results 

demonstrated that the suggested strategy outperforms established methods in terms of picture 

resolution improvement, as measured by PSNR and RMSE [7]. 

Thangaswamy et al. (2013), developed a valuable Denoising technique, hybrid directional 

lifting. To increase the resolution of the deniosed image, discrete wavelet transform-based 

interpolation was devised. Following image classification with a support vector machine, the 

developed methods were tested on Landsat remote sensing images, with the results 
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demonstrating that the PSNR value and visual results demonstrated the efficacy of the 

proposed strategies for reducing noise and improving accuracy over standard techniques [8]. 

Mishra and Sharma, (2016), The non-local means filter is employed to boost the resolution 

of the satellite picture, and the two-tree composite wavelet transform (DTCWT) is almost 

continually changing and has strong directional selectivity. DTCWT divides a satellite input 

image into high-frequency and low-frequency subbands. The low resolution input as well as the 

high frequency sub bands were interpolated by the Lanczos interpolator.  Nonlocal means filter 

is used to reduce the remaining artifacts in the reconstructed image. DTCWT is more general 

and nearly shift invariant. The estimated PSNR and RMSE values, when compared to existing 

approaches, demonstrate the efficacy and superiority of the suggested strategy [9]. 

Faeq and Mahdi, (2019) used the ERDAS imaging Software to rectify and enhance the image 

captured by Landsat 7 ETM+, as well as to restore the damaged pixels. In many image 

processing applications, the median filter is an important filter for correcting picture noise, 

processing, and fundamental construction. The results showed that median filter (3x3) was 

suitable to remove and enhance the Landsat 7 ETM+ images [10]. image classification with a 

support vector machine, the developed methods were tested on Landsat remote sensing 

images, with the results demonstrating that the PSNR value and visual quality were improved. 

Asari et al, (2020), devised a number of ways to fill the image's no-data sections. The 

researchers evaluated four gap-filling techniques for Landsat 7 ETM+ SLC-off in two distinct 

seasons in two quite different West African locations (dry and wet). Among the strategies under 

consideration are Weighted Linear Regression (WLR) combined with the Laplacian Prior 

Regularization Method (LPRM), Localized Linear Histogram Matching (LLHM), Neighborhood 

Similar Pixel Interpolator (NSPI), and Geo-statistical Neighborhood Similar Pixel Interpolator 

(GNSPI). The GNSPI outperformed the other three techniques in filling gaps in Landsat 7 ETM+ 

SLC-off pictures, according to the results.11]. The primary purpose of this study is to use 

discrete wavelet transforms and a mean filter to fill gaps in landsat 7 etm+ slc-off data. 

Landsat-7 ETM+ imagery 

Landsat -7 was launched on April 15, 1999, with the Enhanced Thematic Mapper Plus 

(ETM+) as its earth-observing instrument [12]. Four years later, in May 2003, ETM+ 

dramatically altered the image due to a malfunction of the Scan Line Corrector (SLC), which 

caused damage in some image pixels, accounting for 22% of the original image, as shown in 

figures 1 and 2. 

 
Fig.1:  represents Landsat 7, Source: [13] 
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                                     a                                                                       b 

Fig. 2 Landsat 7 ETM+ noisy image [14 USGS website] 
a: LE07_L1TP_170037_20161127_01_T1_B3.TIF 

              b: LE07_L1TP_171036_20160121_20161016_01_T1_B3 

 

The MSS instruments (Landsat 1-5) only took data along six scan lines when the IFOV 

crossed a scan line west-to-east, but the TM and ETM+ collected data along 16 scan lines 

during both forward (east-to-west) and backward (west-to-east) sweeps of their scan mirror.  

As a result, a scan line corrector (SLC) was built into the TM and ETM+ sensors. Figure 1 

depicts the scan line corrector's operation [15]. 

 

Materials and Methods: 

In this study Proposed method for enhancement, which contain many stages. The proposed 

details will be illustrated in figure 3. 

 

 
 

Fig. 3 diagram of Denoising using mean filter and wavelet transformation. 

The satellite image is composed of information and noise from several sources, analogous to 

sensor noise during acquisition or noise from digital photographic documents. Whether the 

noise is Gaussian, uniform, or salt and pepper, the resulting images must go through a noise 

level removal process, which is accomplished through filtering [16]. 

Image Denoising is a restoration process, HE is a point operation that converts a picture with 

unequal level intensities into an image with equal level intensities. The histogram is created by 

computing the pixel frequencies across the whole dynamic range of the input image. The 
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number of times a gray level appears in the input image is represented by pixel frequency. The 

histogram equalization method requires less processing effort. It is evident, however, that this 

approach translates pixel values with higher-frequency counts to very huge gray level intervals. 

This means that in the produced image, minute details disappear between items with high 

frequencies (background, huge objects, etc.) [17] [18]. 

The idea of Mean filter is simply replacing each pixel value in a picture with the mean 

('average') value of its neighbor. Mean filtering is the most frequent approach for decreasing 

noise in an image. The mean filter approach reduces the pixel intensity value with each 

subsequent pixel. The mean filter computes the new pixel's value by averaging the values of the 

nearby pixels and the pixel in question. The equation of Mean filter as below [19]. 

𝑓(𝑥, 𝑦) =
1

𝑚𝑛
∑

(𝑠,𝑡)∈𝑆𝑥,𝑦

𝑔(𝑠, 𝑡)          (1) 

 

The g (s, t) represents pixel value of image on s and t coordinates inside the kernel window. 

The DWT method was used to preserve the image's high-frequency components. As seen in 

Figure 6, DWT divides the image into four sub band images: LL, LH, HL, and HH. The image's 

high-frequency component is contained in high-frequency sub bands. These four sub band 

images can benefit from interpolation. The low-resolution image is obtained in the wavelet 

domain by low-pass filtering the high-resolution image [7]. The figure 4 illustrate DWT 

decompose to four sub band. 

 
Fig. 4   Decompose the image into four band 

 

𝑊𝐿(𝑛, 𝑘) = ∑𝑝 𝑊𝐿(𝑝, 𝑘 + 1)ℎ′(𝑛 − 2𝑝) + ∑𝑙 𝑊𝐻(𝑙, 𝑘 + 1)𝑔′(𝑛 − 2𝑙)      (2) 

Were WL (p, k) while The wavelet coefficient is WH (l, k), h' (n) represent low-pass filter and g' 

(n) are the high-pass filter [20]. The LL section provides the most important and relevant 

information [20].  The LL subbands are used as input for this suggested method. Wavelet 

Denoising algorithms work by changing the signal's wavelet coefficients to minimize noise 

while maintaining signal PSNR - This ratio is commonly used to evaluate the quality of an 

original image to that of a compressed image [21]. The higher the PSNR, the better the quality 

of the compressed or rebuilt image. The Mean Square Error (MSE) and the Peak Signal to Noise 

Ratio (PSNR) are the two error measures used to compare image quality. The MSE represents 

the total squared error between the compressed and original pictures, whereas the PSNR 

represents the peak error. The lower the MSE number, the smaller the error.  PSNR values can 

be calculated by comparing two pictures. First, the original image with the second is referred 

to as image noisy. The PSNR has been computed using the following equation 3: 

PSNR = + (
𝑚𝑎𝑥2

𝑀𝑆𝐸
)         (3)  
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MSE stands for mean square error, while max is the maximum value of the supplied picture 

data. The mean-squared-error (MSE) approach is the most fundamental and widely used 

method for assessing image quality [22], MSE formula as equation 4: 

MSE = 
1

𝑚×𝑛
∑𝑚

𝑖=1 . ∑𝑛
𝑖=1 ( 𝑥(𝑖, 𝑗) − 𝑦(𝑖, 𝑗))2       (4)  

 

Σ – a symbol that means “sum”, n – sample size, the actual data value = x (i, j) and the 

predicted data value = y (i, j). 

For a successful outcome, MSE should be zero, while PSNR should be close to one. To put it 

another way, the lower the MSE, the better the result, and the higher the PSNR, the better the 

result. 

 

Discussion: 

To remove the noise from the satellite image there are many stages:  

● Read the images from dataset. 

● Calculate PSNR and MSE for noisy images. 

● Implement Mean filter on noisy images  

● Implement Discrete Wavelet on noisy images 

● Calculate PSNR and MSE for deniosed images. 

● Implement Histogram for Input (noisy) image and Output (deniosed) images. 

Results: 

Noisy images were inserted to Matlab software that contains Gaussian noise 2%, after that, the 

histogram for noisy images was calculated. A mean filter was implemented for noisy images.  

DWT divided the image into different sub-band images: LL, LH, HL, and HH within the High-

frequency range.  Because it contains important information in the images, LL is regarded as an 

important component. PSNR and MSE were calculated for noisy images, as well as after 

applying the mean filter and DWT to noisy images. Table 1 and Figures 7-11 show the results 

of implementing the Mean filter and DWT on Gaussian noise.  

 

Table 1: Implement PSNR & MSE with proposed method.   

 

Images Ratio 

of 

noise 

Noisy images Mean filter DWT 

PSNR MSE PSNR MSE PSNR MSE 

1 2% 18.795 864.9 35.89 533.37 57.65 123.64 

2 2% 23.40 299.216 42.287 122.387 64.04 98.18 

3 2% 15.60 180.239 31.39 150.351 57.52 115.83 

4 2% 20.096 640.97 26.094 161.068 46.47 112.61 

 

As shown in Table 1, the MSE values for noisy images ranged from a low of 180.239 in picture 

3 to a high of 864.9 in image 1. While PSNR values varied from a low of 15.60 in image 3   to a 

high of 23.40 in image 2. MSE and PSNR were calculated after implementing the Mean Filter 

and DWT.  In Mean filter, The MSE values in the images ranged from 122.387 in picture 2 to 

533.37 in image 1. PSNR values ranged from a low of 26.094 in image 4 to a high of 42.287 in 
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image 2.   The MSE values for the DWT technique ranged from 98.18 in image 2 to 123.64 in 

image 1. PSNR values ranged from a low of 46.479 in image 4 to a high of 64.04 in image 2. 

The results showed that Discrete Wavelet Transform (DWT) was the best method for removing 

noise from images, with high PSNR and low MSE when compared to Mean Filter. The output 

Images show as a figure 5 in bellow:  

 

 
 

Fig. 5 illustrate   remove noisy from Baghdad image using (Mean filter, DWT) 

The test on the images depends on spook satellite and Landsat7 to get the satellite images.  

  

 
 

 

Fig. 6   Remove the noise using mean filter 

 
Fig. 7   Result of use PSNR & MSE 

Image with noise                    image after deniosed 
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Fig. 8   illustrate implement proposed method on Image for Fallujah city 

As shown in table 2: test the images with histogram, the result of PSNR in image.1 before 

Denoise image was low ration while after remove noise the ratio was very high and the highest 

ratio in image.2 and MSE is high ratio before using Denoise but when implement mean filter 

and DWT the ratio is very low.   

            Table 2: image test with histogram 

images 
Histogram–input images Histogram-output images 

PSNR MSE PSNR MSE 

1 21.223 711.23 34.653 580.54 

2 29.51 202.1 45.934 141.05 

3 17.23 195.65 30.12 150.54 

4 20.096 543.43 35.378 173.33 

 

 

 

 
Fig 9   comparison for PSNR & MSE with histogram 

 

Dataset 

This paper deals with the land remote-sensing satellites (LANDSAT-7 ETM+) and (SPOT), in 

this research 10 image were used. This images taken from different time frames of Baghdad, 

and Fallujah regions. 

 

Conclusion: This paper implemented an enhancement technique based on the Denoising from 

satellite images of the high-frequency subbands images obtained by the land remote-sensing 

satellite (LANDSAT-7 ETM+) and (SPOT), as an input image. The proposed method uses DWT 

0
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800

Images 1 2 3 4

PSNR & MSE 

Histogram–input images Histogram–output images
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and (Mean) filter and Histogram equalization. An original image was containing Gaussian and 

salt-pepper noise. This method tested the noisy images by using the PSNR and mean-squared-

error (MSE) and visual results show the efficacy of the proposed method over the conventional 

Denoising and resolution-enhancement techniques.  

The current study used the Mean filter to correct the Scan Line Corrector (SLC) to Landsat 7 

ETM+ pictures using the Discrete Wavelet Transform (DWT) approach to eliminate noise from 

images. Due to sensor flaws, digital images are frequently corrupted by pulse noise. Gap-fill and 

remove noise process from satellite images is crucial step. MSE and PSNR were used as 

performance indicators to examine the Enhancement degree. The study has concluded the DWT 

was better than mean filter in remove the noise from images. 
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Corbels (or brackets) are defined as short cantilevers with a ratio of 
shear span to effective depth (a/d) less than unity, they design mainly to 
resist the vertical loads (may be monotonic or repeated). Repeated 
loads usually have a negative effect on the strength of concrete 
structural members as they become less resistant to external loads. To 
enhance that, it can be strengthened using the near surface mounted 
(NSM) technique and strips made of carbon fiber reinforced polymer 
(CFRP). This paper studies the strength and behavior of corbels 
strengthened with NSM-CFRP strips when they are subjected to 
monotonic and repeated loads. Twelve double-corbels have been cast 
and tested in the experimental program. Nine of them are strengthened 
with NSM-CFRP strips using various patterns, while the others are left 
un-strengthened as a control corbels. That corbels are tested under 
various types of applied loads (monotonic and repeated (constant and 
incremental) loads). All corbel specimens have the same dimensions, 
main, and secondary reinforcement. The results show that both 
(constant and incremental) repeated loads have an effect on the 
ultimate load capacity of corbels, with corbels subjected to five cycles of 
repeated loading showing reduced ultimate load and ultimate deflection 
than corbels subjected to monotonic loading. Under any type of applied 
loads, the ultimate load for corbels strengthened with NSM-CFRP strips 
greatly increased while their ultimate deflection decreased in 
comparison to un-strengthened corbels at the same applied load. All 
corbels failed without de-bonding of the CFRP strips. 
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Introduction 

In pre-cast concrete structures, corbels are short cantilevers that extend from the interior 

faces of columns or walls and are usually built monolithically to support concentrated loads of 

beams or girders [1]. According to a study by Kriz and Raths [1], the reinforced concrete 

corbels' most common failure modes are: flexural tension, flexure compression, diagonal 

splitting, sliding shear, bearing, and horizontal tension failure. 

Fiber Reinforced Polymer (FRP) composite materials have become more widely used in 

previous years as externally bonded reinforcement for structural strengthening and 

rehabilitation deteriorated or damaged parts [2]. FRP is a composite material that consists of 

discourteous fibers embedded in a polymeric matrix and can be used to create a variety of 

products, including sheets, plates, bars, and structural sections [3]. In comparison to 

http://creativecommons.org/licenses/by/4.0/
mailto:xxxxx@xxx.com
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traditional methods this strengthening method provides a many of advantages, including 

simplicity of handling and application, a low specific weight, and a low coefficient of thermal 

expansion [4]. Its elasticity modulus and tensile strength are both higher than those of 

concrete [5]. Also disadvantages observed for this technique are FRP is a brittle material that 

cannot be applied to wet surfaces and has poor behavior at high temperatures [6,7]. 

Furthermore, the costs are relatively high. Common FRP materials used in civil engineering 

include carbon fiber reinforced polymers (CFRP), aramid fiber reinforced polymers (AFRP), 

and glass fiber reinforced polymers (GFRP) [8]. Carbon fibers perform better than aramid and 

glass fibers in terms of fatigue behavior, long-term behavior, Young's modulus, and alkaline 

resistance, making CFRP strengthening material almost the best [4]. 

Near surface mounted (NSM) with fiber reinforced polymer (FRP) is a relatively new 

strengthening technique that has a great potentiality for improving the reinforced concrete 

beams' shear resistance that are at risk of collapsing in a brittle shear failure mode [9]. This 

technique includes placing FRP strips or bars into grooves filled with epoxy that have been 

pre-cut into the concrete cover of the beam's lateral faces [10,11]. Experimental study has 

seen that the NSM technique surpasses the externally bonded reinforcement (EBR) technique 

in terms of strengthening efficacy [12]. When compared to the EBR technique, NSM offers a 

higher load carrying capacity and higher deflection up to failure, making it an attractive 

technique of flexure and shear strengthening. The NSM technique has a many of advantages 

over the EBR technique, including the lack of any surface preparation work other than 

grooving, the protection from fire, mechanical damage, and other effects provided by the 

concrete or adhesive cover while the NSM reinforcements are inside the grooves, and the 

ability to mobilize a higher percentage of the tensile strength due to a greater bond surface 

[13]. The NSM technique may be more expensive than the EBR technique due to the cost of 

groove cutting, high material costs, and adhesive viscosity [14]. 

Current studies on reinforced concrete corbels are restricted to the scenario of 

monotonically increasing loads; they don't answer any questions on the corbels' 

behavior under repeated loads. In many situations, a structure can be repeatedly loaded with 

high-intensity loads that are either proportional or non-proportional. Examples of this include 

specimens with a high live-to-dead load ratio, earthquake loading, and hurricane effects. At 

critical places, these loading types result in greater strain and shear distress. Pre-cast 

concrete is used in seismic areas along with the creation of an appropriate connector between 

the pre-cast members [15-17]. These connections between members need to be strong, 

ductile, and capable of dissipating energy. 

Alshaarbaf et al. [18] twenty-four corbels of self-compacting and vibrating concrete were 

subjected to monotonic and repeated loads and split into normal and high compressive 

strength. Twelve were subjected to monotonic loading up to failure, and the other twelve 

were subjected to repeated loading to study the behavior of corbels under different load 

levels (60, 80, and 90) % of the ultimate load of reference specimens. In comparison to 

specimens subjected to monotonic loading, the results showed that specimens subjected to 

repeated loading scheme always experienced some increase in deflection during consecutive 

cycles and failed in a more ductile manner. 



252 
 

Sayhood et al. [19]. twenty double-sided reinforced concrete corbels were used over the 

course of their tests. To determine whether the external strengthening with CFRP strips might 

improve the load-carrying capacity of specimens, six of them were subjected to monotonic 

loads and fourteen to non-reversed repeated loads. The results showed that strengthening 

increased the ultimate deflection, increased cracking and failure loads, and delayed the first 

cracks. In addition, it was economically advised to recommend inclined strengthening 

because it gave the best results. 

Abdulrahman et al. [12]. seventeen double-corbels were cast and tested under vertical 

load to study the strength and behavior of high strength reinforced concrete corbels 

strengthened with different strengthening techniques, such as externally bonded CFRP fabric 

sheets and plates with different patterns, internal strengthening with geogrids, near surface 

mounted (NSM)-CFRP bars, internal CFRP bars reinforcement, and steel fiber addition. The 

experimental program was split into two parts: the first included three pilot specimens that 

were tested to determine how the shear span to effective depth (a/d) ratio affected specimen 

strength, and the second included fourteen reinforced concrete corbels that were 

strengthened using a different of strengthening techniques to determine how effective they 

were at enhancing specimen strength. The results showed that adopting different 

strengthening techniques increased the corbel's ultimate strength while decreased the (a/d) 

ratio and significantly increased its load-carrying capacity. The failure mode for all corbels 

was the diagonal splitting failure. 

Although some studies of corbels have focused on strengthening by NSM technique and 

on subjecting to monotonic and repeated loads, none of them have simultaneously 

investigated the strengthening by NSM-CFRP strips subjecting to monotonic and repeated 

(constant and incremental) loads in corbels. So this study will investigate all that. 

 

Materials and Methods 

Materials 
The summary of materials used and their properties as follows: 

- Cement: IQS No.5 [20] requirements are met by using Ordinary Portland Cement 

(Type I). 

- Fine Aggregate: The required concrete mix design is produced using river sand with a 

maximum size of (4.75) mm and fineness modulus (F.M=2.62) that meets with IQS 

No.45 [21]. requirements. 

- Coarse Aggregate: The required concrete mix design is produced using river gravel 

with a maximum size of (12.5) mm and rounded partial shape that meets with IQS 

No.45 [21] requirements. 

Table 1 shows the mix proportions (by weight) used in this work according to ACI 211.1 [22]. 

Table 1: Mix proportions (by weight) 

Material W/C W C F.A C.A 

Proportion 

(kg/m3) 
0.505 172 379 797 910 
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- Strengthening Material: Carbon Fiber Reinforced Polymers Strips (Sika Wrap®-300 

C). A woven black unidirectional carbon fiber fabric that has been used in this work to 

strengthen the external structural of corbels. 

- Adhesive Material: Epoxy (Sikadur®-330) is a two-component adhesive (compound 

A is white, and compound B is light grey) that is recommended by the CFRP 

specification for bonding CFRP strips with a thickness of (0.167) mm to the concrete 

surface. 

- Steel Reinforcement: Deformed steel bars with a diameter of (12) mm are used for 

column reinforcement, main (tension) reinforcement, and crossbar for corbels, and 

with a diameter of (6) mm are used as tie bars for column and secondary (shear) 

reinforcement for corbels. As shown in Table 2, the tension testing results of steel bars 

meet the requirements of ASTM A615 [23]. 

-  

Table 2: Properties of steel reinforcement 

Bar diameter 

(Ø) (mm) 

Yield strength 

(fy) (MPa) 

Ultimate strength 

(fu) (MPa) 

Elongation 

(%) 

6 476 560 10.7 

12 540 658 12.5 
 

The dimensions of column are (200×600×150) mm supporting two corbels on opposite sides 

that are (250×250×150) mm. Where the corbel specimen's shape, dimensions, reinforcement, 

as well as the details of the welded crossbar, the loading technique, and the test setup are 

shown in Fig. 1. 

 

 
Fig. 1 Shape, dimensions, reinforcement of corbel specimen, details of the welded crossbar, 

loading technique, and the test setup 
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Experimental Program:  
This work has been investigated in the influence of four main parameters: 

1. Horizontal and Inclined Strengthening Patterns. 

2. One and Two Horizontal Patterns. 

3. Monotonic and Repeated Applied Loads. 

4. Constant and Incremental Repeated Loads. 

Twelve double-corbels are casting and testing for the experimental program in order to 

investigate the strength and behavior of that corbels when they are subjecting to monotonic 

and repeated loads. Nine of that corbels are strengthened with NSM-CFRP strips using various 

patterns, while the others are left un-strengthened as a control corbels. Corbel and column 

dimensions, as well as main and secondary reinforcement, have been kept constant for all 

specimens. 

Tables 3 and 4 respectively, show the details of corbels used in this work and their 

variables and strengthening. 

 

Table 3: Corbels' details and their variables 

Designation 

of corbel 

Technique 

of bonding 

Orientation 

of bonding 

Number of 

grooves 

Type of 

applied loads 
Variables of loading 

CCM control corbel (un-strengthened) Monotonic ultimate load up to failure 

CCRc control corbel (un-strengthened) 
repeated-

constant 

60 % of the ultimate load 

at 5 cycles 

CCRi control corbel (un-strengthened) 
repeated-

incremental 

20, 40, 60, and 80 % of the 

ultimate load at 5 cycles 

CNH1M 
near surface 

mounted 
horizontal one Monotonic ultimate load up to failure 

CNH1Rc 
near surface 

mounted 
horizontal one 

repeated-

constant 

60 % of the ultimate load 

at 5 cycles 

CNH1Ri 
near surface 

mounted 
horizontal one 

repeated-

incremental 

20, 40, 60, and 80 % of the 

ultimate load at 5 cycles 

CNH2M 
near surface 

mounted 
horizontal two Monotonic ultimate load up to failure 

CNH2Rc 
near surface 

mounted 
horizontal two 

repeated-

constant 

60 % of the ultimate load 

at 5 cycles 

CNH2Ri 
near surface 

mounted 
horizontal two 

repeated-

incremental 

20, 40, 60, and 80 % of the 

ultimate load at 5 cycles 

CNIM 
near surface 

mounted 
inclined one Monotonic ultimate load up to failure 

CNIRc 
near surface 

mounted 
inclined one 

repeated-

constant 

60 % of the ultimate load 

at 5 cycles 

CNIRi 
near surface 

mounted 
inclined one 

repeated-

incremental 

20, 40, 60, and 80 % of the 

ultimate load at 5 cycles 
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Table 4: Corbels' details and their strengthening 

Designation 

of corbel 
Front view Side view Top view 

CCM 

CCRc 

CCRi 
  

 

CNH1M 

CNH1Rc 

CNH1Ri 
  

 

CNH2M 

CNH2Rc 

CNH2Ri 
  

 

CNIM 

CNIRc 

CNIRi 
  

 

 

Strengthening Details 
The strengthening details include: 

- The CFRP strips are measured and cut into the dimensions that are required with a 

width of (50) mm and various lengths. And as required by NSM technique, the grooves 

are made into the faces of corbel to let CFRP strips to be inserted for strengthening 

that corbel. To ensure that the required grooves dimensions are accurately obtained, a 

plate of plywood (5) mm thick and (75) mm wide is inserted into the mold during the 

casting process after carefully locating it and according to the work plan (In one of the 

specimens, a wooden plate is placed in a box shape to make a horizontal groove; in a 

second specimen, two plates are placed in a box shape to make two horizontal grooves 

(40) mm between them; and in a third specimen, a plate is placed in a V shape to make 

an inclined groove at an angle of (45°) perpendicular to the shear cracks expected for 

the inclined shear forces to ensure the corbel's strengthening against these forces). 

Where ACI 440.2R [24] recommends that the minimum groove dimension be at least 

(1.5) times the width of the CFRP strip.  

- The epoxy, which is made up of two components, is combined in a (4:1) weight ratio 

for around (2) min to achieve a uniform gray color. 

  

Testing Procedure:  
The Hydraulic Universal Testing Machine (SANS) using for testing procedure is as follows: 

1. On the machine, every corbel is inverted and simply supported at both ends by a stiff 

steel frame. 

2. Two steel bearing plates are used at the supports and one plate is used at the loading 

point to avoid local concrete failure. 
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3. The loading system included a hydraulic jack that divided the load applied to the top 

column into two equal vertical loads at the supports applied to the corbels. 

4. During testing, the load increases gradually while the deflection, first crack, and 

subsequent cracks' propagation up to failure are recorded: 

a) For monotonic load, four corbels are loaded until they fail in one cycle. 

b) For repeated-constant load, four corbels are subjected through five cycles of 

loading up to (60) % of the maximum load of the control corbels that are 

monotonically tested, and then those specimens are loaded until they fail. Fig. 2 

shows that. 

 
Fig. 2 The protocol of repeated-constant load 

c) For repeated-incremental load, four corbels are subjected through five cycles of 

loading up to (20, 40, 60, 80) % of the maximum load of the control corbels that are 

monotonically tested, and then those specimens are loaded until they fail. Fig. 3 

shows that. 

 
Fig. 3 The protocol of repeated-incremental load 

5. A load cell put on the column's top face to measure the applied load, and a longitudinal 

variable deformation transformation (LVDT) attached to the column's bottom face to 

measure the deflection. A data logger is used to record the test's (load and deflection) 

data. 
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The procedures of testing setup in the laboratory are shown in Fig. 4a, b, c, and d. 
 

 

 

(a) Load cell 

 
(b) Simply 

support 

 
(c) LVDT (d) Corbel specimen in an inverted position 

 

Fig. 4 Testing setup 

 

Results 
Mechanical Properties of Concrete 
Control specimens are tested at the same age as corbels testing, the results of its mechanical 

properties are shown in Table 5. Where each value in this table indicates the average values of 

specimens. These properties include: cubic compressive strength (fcu) and splitting tensile 

strength (ft). 

Table 5: Mechanical properties of concrete 

Cubic compressive 

strength 

(fcu) (MPa) 

Splitting tensile strength 

(ft) (MPa) 

37.04 4.09 

 

Load-Deflection Relationship: 
The load versus deflection relationships for all corbels that are tested under monotonic 

and repeated loads at each stage of loading up to failure are shown in Figs. 5-8. Where those 

relationships occurred to depend on the type of loading and strengthening. Fig. 5 shows the 

load-deflection relationships for control corbels (CCM, CCRc, and CCRi specimens) that are un-

strengthened and subjected to monotonic and repeated loading. 
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(a) (b) 

 
(c) 

Fig. 5 Load-Deflection relationship for specimens (a) CCM, (b) CCRc, and (c) CCRi 

Figs. 6-8 show the load-deflection relationships for corbels (CNH1M, CNH1Rc, CNH1Ri, 

CNH2M, CNH2Rc, CNH2Ri, CNIM, CNIRc, and CNIRi specimens) that are strengthened with 

NSM-CFRP strips and subjected to monotonic and repeated loading. 
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(a) (b) 

 
(c) 

Fig. 6 Load-Deflection relationship for specimens (a) CNH1M, (b) CNH1Rc, and (c) CNH1Ri 

  
(a) (b) 

 
(c) 

Fig. 7 Load-Deflection relationship for specimens (a) CNH2M, (b) CNH2Rc, and (c) CNH2Ri 



260 
 

 

  
(a) (b) 

 
(c) 

Fig. 8 Load-Deflection relationship for specimens (a) CNIM, (b) CNIRc, and (c) CNIRi 

 

Discussion 

Effect of Loading Type 
Table 6 shows the effect of loading type (monotonic, repeated-constant, and repeated-

incremental) on the ultimate load capacity. 

Table 6: Effect of loading type 

Designation 

of corbel 
Pu (kN) 

Increasing of 

Pu (%) 

Increasing of 

Pu (%) 

Increasing of 

Pu (%) 
∆u (mm) Mode 

CCM 186 -   8.35 D.S 

CNH1M 255 37.10   2.44 D.S 

CNH2M 263 41.40   2. 67 D.S 

CNIM 240 29.03   3.66 D.S 

CCRc 170  -  2.83 D.S 

CNH1Rc 236  38.82  3.54 D.S 

CNH2Rc 244  43.53  2.11 D.S 

CNIRc 251  47.65  2.4 D.S 

CCRi 164   - 2.9 D.S 

CNH1Ri 230   40.24 3.19 D.S 

CNH2Ri 237   44.51 2.21 D.S 

CNIRi 245   49.39 5.51 D.S 
* Pu refers to ultimate load, ∆u refers to deflection at ultimate load, and D.S refers to diagonal splitting failure. 
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* Corbels that are loaded monotonically are taken into consideration as a references for 

similar corbels loaded repeatedly. 

The following can be observed from Table 6: 

1. When the loading type is monotonic, the ultimate loads for CNH1M, CNH2M, and 

CNIM specimens are increased by (37.10, 41.40, and 29.03) % respectively compared 

to control corbel (CCM specimen). 

2. When the loading type is repeated-constant, the ultimate loads for CNH1Rc, CNH2Rc, 

and CNIRc specimens are increased by (38.82, 43.53, and 47.65) % respectively 

compared to control corbel (CCRc specimen). 

3. When the loading type is repeated-incremental, the ultimate loads for CNH1Ri, 

CNH2Ri, and CNIRi specimens are increased by (40.24, 44.51, and 49.39) % 

respectively compared to control corbel (CCRi specimen). 

Generally, 

- Corbels that loaded repeatedly have lower ultimate loads than identical corbels loaded 

monotonically. Except CNIRc and CNIRi specimens, they have higher ultimate loads 

than the CNIM specimen. 

- Corbels that loaded repeatedly-incremental have lower ultimate loads than identical 

corbels loaded repeatedly-constant. 

Applying five cycles of repeated loads on corbel specimens usually results in a decrease in 

ultimate load and ultimate deflection when compared to similar specimens under monotonic 

loads because of the loading-unloading processes cause a fluctuation of stresses, deformation 

accumulation, and more damages in concrete. 

 

Effect of Strengthening Type 
Table 7 shows the effect of strengthening type (horizontal-one strip, horizontal-two strips, 

and inclined strip) on the ultimate load capacity. 

Table 7: Effect of strengthening type 

Designation 

of corbel 
Pu (kN) 

Increasing of 

Pu (%) 

Increasing of 

Pu (%) 

Increasing of 

Pu (%) 
∆u (mm) Mode 

CCM 186 -   8.35 D.S 

CCRc 170 -   2.83 D.S 

CCRi 164 -   2.9 D.S 

CNH1M 255 37.10 -  2.44 D.S 

CNH1Rc 236 38.82 -  3.54 D.S 

CNH1Ri 230 40.24 -  3.19 D.S 

CNH2M 263 41.40 3.14 - 2. 67 D.S 

CNH2Rc 244 43.53 3.39 - 2.11 D.S 

CNH2Ri 237 44.51 3.04 - 2.21 D.S 

CNIM 240 29.03 -5.88 -8.75 3.66 D.S 

CNIRc 251 47.65 6.36 2.87 2.4 D.S 

CNIRi 245 49.39 6.52 3.38 5.51 D.S 
* Pu refers to ultimate load, ∆u refers to deflection at ultimate load, and D.S refers to diagonal splitting failure. 
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The following can be observed from Table 7: 

1. When the strengthening type is horizontal (by one strip and two strips) and 

inclined, 

a) The ultimate loads for CNH1M, CNH1Rc, and CNH1Ri specimens are increased 

by (37.10, 38.82, and 40.24) % respectively compared to control corbels (CCM, 

CCRc, and CCRi specimens). 

b) The ultimate loads for CNH2M, CNH2Rc, and CNH2Ri specimens are increased 

by (41.40, 43.53, and 44.51) % respectively compared to control corbels (CCM, 

CCRc, and CCRi specimens). 

c) The ultimate loads for CNIM, CNIRc, and CNIRi specimens are increased by 

(29.03, 47.65, and 49.39) % respectively compared to control corbels (CCM, 

CCRc, and CCRi specimens). 

2. When the strengthening type is horizontal (by two strips) and inclined, 

a) The ultimate loads for CNH2M, CNH2Rc, and CNH2Ri specimens are increased 

by (3.14, 3.39, and 3.04) % respectively compared to control corbels (CNH1M, 

CNH1Rc, and CNH1Ri specimens). 

b) The ultimate load for the CNIM specimen is decreased by (5.88) % compared to 

control corbel (CNH1M specimen). 

c) The ultimate loads for CNIRc and CNIRi specimens are increased by (6.36 and 

6.52) % respectively compared to control corbels (CNH1Rc and CNH1Ri 

specimens). 

3. When the strengthening type is inclined, 

a) The ultimate load for the CNIM specimen is decreased by (8.75) % compared to 

control corbel (CNH2M specimen). 

b) The ultimate loads for CNIRc and CNIRi specimens are increased by (2.87 and 

3.38) % respectively compared to control corbels (CNH2Rc and CNH2Ri 

specimens). 

Generally, 

- Corbels that strengthened by inclined strip have higher ultimate loads than identical 

corbels strengthened by horizontal strip. Except CNIM specimen, it has lower ultimate 

load than CNH1M and CNH2M specimens. 

- Corbels that strengthened by horizontal-two strips have higher ultimate loads than 

identical corbels strengthened by horizontal-one strip. 

Using NSM-CFRP strengthening results in reducing the deflection values to a certain level by 

increasing the load capacity and resistance to deformation because of the participation of 

CFRP strips in resisting the diagonal stresses which often control the failure. This increase in 

load capacity can be due to the increased stiffness and crack restriction, that caused by the use 

of CFRP strips as an external strengthening material and immerse it in epoxy. 

 

Stiffness (K) 
The stiffness can be computed by dividing 45 % of the ultimate load of any member by the 

corresponding deflection, in accordance with ASTM C1018 [25], which can be defined the 

stiffness as the load required to produce unit deformation in the member. Table 8 shows the 

stiffness of corbel specimens that are tested. 
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Table 8: Stiffness (K) 

Designation 

of corbel 
Pu (kN) 45% Pu (kN) ∆ at 45% Pu (mm) Stiffness (kN/ mm) 

CCM 186 84 2.26 37.17 

CCRc 170 77 1.96 39.29 

CCRi 164 74 2.67 27.72 

CNH1M 255 115 0.47 244.68 

CNH1Rc 236 106 1.38 76.81 

CNH1Ri 230 104 2.06 50.49 

CNH2M 263 118 0.23 513.04 

CNH2Rc 244 110 1.03 106.80 

CNH2Ri 237 107 1.32 81.06 

CNIM 240 108 1.31 82.44 

CNIRc 251 113 1.13 100 

CNIRi 245 110 1.97 55.84 
 

 

* Corbels that are un-strengthened are taken into consideration as a reference specimens 

(CCM, CCRc, and CCRi) for different types of loading. 

The following can be observed from Table 8: 

1. At most, corbels that loaded repeatedly have a lower stiffness than corbels loaded 

monotonically because the application of repeated loading will reduce the ultimate 

load and ultimate deflection, leading to a lower stiffness. The CCRi specimen, which is 

un-strengthened and subjected to repeated-incremental loading, has the lowest 

corbel's stiffness. 

2. At most, corbels that strengthened with NSM-CFRP strips have a higher stiffness than 

un-strengthened corbels because the using of CFRP strips in the strengthening will rise 

the ultimate load and reduce the ultimate deflection, leading to a higher stiffness. The 

CNH2M specimen, which is strengthened by horizontal two-strips and subjected to 

monotonic loading, has the highest corbel's stiffness. 

 

Failure Mode: 
For specimens that are un-strengthened as control corbels and tested under monotonic and 

repeated loads (CCM, CCRc, and CCRi) have diagonal cracks, these cracks widened and 

propagated to upward with increasing loading. 

Therefore, the failure modes appeared as a diagonal splitting as shown in Fig. 9. 
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(a) (b) 

 
(c) 

Fig. 9 Failure mode for specimens (a) CCM, (b) CCRc, and (c) CCRi 

 

 

For specimens that are strengthened with NSM-CFRP strips and tested under monotonic and 

repeated loads (CNH1M, CNH1Rc, CNH1Ri, CNH2M, CNH2Rc, CNH2Ri, CNIM, CNIRc, and 

CNIRi) have a mix of diagonal and vertical cracks, as follow: 

- These cracks widened without caused de-bonding of the lower CFRP strip at the right 

support region for CNH1M, CNH1Ri specimens, and at the left support region for the 

CNH1Rc specimen. 

- These cracks widened without caused de-bonding of the two CFRP strips at the right 

support region for the CNH2M specimen, and at the left support region for CNH2Rc, 

CNH2Ri specimens. 

- These cracks widened and caused rupture without de-bonding of the inclined CFRP 

strip at the left junction of the column-corbel for the CNIM specimen, at the right 

support region for the CNIRc specimen, and at the left support region for the CNIRi 

specimen. 

Therefore, the failure modes appeared as a diagonal splitting as shown in Figs. 10-12, where 

near surface mounted technique contributed to without CFRP de-bonding from the concrete 

surface due to the high cohesion force resulting from immersing the CFRP strips in epoxy. 
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(a) (b) 

 
(c) 

Fig. 10 Failure mode for specimens (a) CNH1M, (b) CNH1Rc, and (c) CNH1Ri 

  
(a) (b) 

 
(c) 

Fig. 11 Failure mode for specimens (a) CNH2M, (b) CNH2Rc, and (c) CNH2Ri 

  
(a) (b) 
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(c) 

Fig. 12 Failure mode for specimens (a) CNIM, (b) CNIRc, and (c) CNIRi 

 

Conclusion: 
The experimental results of tested corbels lead to the following conclusions: 

1. When compared to corbels subjected to monotonic loading, corbels subjected to 

repeated loading failed in a rather more ductile manner. 

2. Both (constant and incremental) repeated loads have an effect on the ultimate load 

capacity of corbels, with corbels subjected to five cycles of repeated loading showing 

reduced ultimate load and ultimate deflection than corbels subjected to monotonic 

loading. 

 

3. When compared to corbels subjected to repeated-constant loading, repeated-

incremental loading has a higher effect on the reduction of ultimate load and ultimate 

deflection of corbels 

 

4. Under any type of applied loads, the ultimate load for corbels strengthened with NSM-

CFRP strips greatly increased while their ultimate deflection decreased in comparison 

to un-strengthened corbels at the same applied load. 

 

5. The stiffness, cracking and ultimate loads, and their corresponding deflections, can all 

be enhanced by the location, orientation, and number of CFRP strips. As a result, it has 

been found that the strengthening pattern by inclined wrapping in a V shape gives a 

better results for specimen strength than either horizontal fully wrapping in a box 

shape or un-strengthening at all. 

 

6. For the strengthening effect, when the number of horizontal strips increased from one 

to two strips, the ultimate load increased by (41.40 - 44.51) % compared to un-

strengthened corbels. When the orientation of strips changed from horizontal to 

inclined strips, the ultimate load increased by (29.03 - 49.39) % compared to un-

strengthened corbels. 

 

7. The location of CFRP strips will greatly dependent by the effect of strengthening in 

horizontal strips. As compared to those applied close to or in the compression zone, 

those applied in the tension zone of the corbel specimen will have the most effect. The 

ultimate load capacity is thus increased by (37.10 - 40.24) % when the first strip is 

applied, but increased by (41.40 - 44.51) % when the second strip is applied. 
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8. There is a sudden and brittle de-bonding of the CFRP strips. Hence, the few sounds that 

indicate high forces in the CFRP strips are the only indication of the de-bonding. 

Because of this case, using CFRP strips reduces the ductility of the corbels. 

 

9. It is clear that repeated loading has a negative effect on the stiffness of the corbels, 

while NSM-CFRP strengthening improved the stiffness of the tested corbels. 

 

10. All corbels failed without de-bonding of the CFRP strips. Thus, it is recommended to 

use techniques like fully wrapping with NSM-CFRP strips to improve the bond strength 

in order to strengthen it more effectively. 
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 لمتكررةتحت الأحمال الرتيبة وا CFRPسلوك الكتائف الخرسانية المسلحة المقواة باستخدام 
 

  مازن برهان الدين عبد الرحمنابراهيم*، ايناس صالح 
 ، العراققسم الهندسة المدنية، كلية الهندسة، جامعة تكريت

         البحث مستل من رسالة ماجستير الباحث الاول                                                                  

 معلومات البحث:  الخلاصة:
)أو الحواف( على أنها بروز قصير مع نسبة امتداد القص إلى يتم تعريف الكتائف 

( أقل من الوحدة، وهي مصممة بشكل أساسي لمقاومة الأحمال a/dالعمق الفعال )

الرأسية )التي قد تكون رتيبة او متكررة(. عادةً ما يكون للأحمال المتكررة تأثير 

ل مقاومة للأحمال سلبي على قوة العناصر الهيكلية الخرسانية لأنها تصبح أق

الخارجية. ولتحسين ذلك، يمكن تقوية تلك العناصر باستخدام تقنية التركيب القريب 

( والشرائط المصنوعة من البوليمر المقوى بألياف الكربون NSMمن السطح )

(CFRP يدرس هذا البحث قوة وسلوك الكتائف المقواة باستخدام شرائط .)NSM-
CFRP ة ومتكررة. في البرنامج التجريبي تم صب عندما تتعرض لأحمال رتيب

-NSMواختبار اثني عشر كتفاً مزدوجاً، حيث تم تقوية تسعة منها باستخدام شرائط 
CFRP  بأنماط مختلفة، في حين تتُرك الأخريات دون تقوية ككتائف مرجعية. تم

اختبار هذه الكتائف تحت أنواع مختلفة من الأحمال المطبقة )الأحمال الرتيبة 

لمتكررة )الثابتة والمتزايدة((. جميع عينات الكتائف لها نفس الأبعاد، التسليح وا

الرئيسي، والثانوي. أظهرت نتائج الاختبارات أن كل الأحمال المتكررة )الثابتة 

والمتزايدة( لها تأثير على سعة الحمولة القصوى للكتائف، فعند تعرض الكتائف 

انخفاض في الحمل النهائي والانحراف لخمس دورات من التحميل المتكرر يظهر 

النهائي عن تلك المعرضة للتحميل الرتيب. وتحت أي نوع من الأحمال المطبقة، زاد 

بشكل كبير بينما  NSM-CFRPالحمل النهائي للكتائف المقواة باستخدام شرائط 

انخفض انحرافها النهائي مقارنةً بتلك غير المقواة عند نفس الحمل المطبق. جميع 

 عن سطح الخرسانة.CFRP كتائف فشلت بدون فك ترابط شرائط ال
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