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 الخلاصة
 

بؾلي لمالفظخيات عمى التكديخ الحيؾي بعض خكدت الجراسة الحالية عمى دراسة قابمية ت      
العؾامل السثمى بعض مع دراسة  Low density polyethylene (LDPE)الاثيميؽ الؾاطئ الكثافة 

عيشات مؽ التخب السمؾثة بالسؾاد البلاستيكية مؽ  8السؤثخة عمى عسمية التكديخ، حيث جسعت 
 جاءتاجشاس ،  9تعؾد الى  فظخيا   نؾعا   31دل مشيا ع  ، محافغة البرخة مكبات الشفايات في 

بة عيؾر وبشد في السختبة الاولى anamorphic fungiالفظخيات السسثمة لمحالة اللاجشدية 
عيخ في جسيع إذ % 311الاكثخ عيؾرا  وبشدبة عيؾر  Aspergillus% وكان الجشذ39.91

ذ إ% 311عمى ندبة عيؾر بمغت أ  Aspergillus  nigerوسجل الفظخ  نؾاع أ 5العيشات وبعجد 
الثانية بشدبة عيؾر  بالمرتبةZygomycota الفظخيات اللاقحية جاءت  ،عيخ في جسيع العيشات

بشدبة عيؾر  Ascomycota% وجاء بعجىا في السختبة الثالثة الفظخيات الكيدية 91.12
 %.2.39بمغت

 LDPEجخي اختبار تأكيجي لسعخفة قابمية الفظخيات عمى التكديخ الحيؾي لسخكب أ   لاحقا        
كسادة مغحية  فقط LDPEحيث نسيت الفظخيات السعدولة عمى وسط معجني حاوي عمى مخكب 

 Aspergillus flavusوكانت الفظخيات  ىحا السخكبلمتأكج مؽ قجرتيا عمى الشسؾ واستيلاك 

،A .fumigatus ،  A. niger،Penicillium sp. ،Rhizopous sp. و Stachybotrys  sp. 
ما بقية أ، ن تشسؾ عمى الؾسط برؾرة عالية أنؾاع استظاعت ىحه الأ إذىي الافزل في الشسؾ 

الى الستؾسط  .Absidia spفقج تخاوحت قابميتيا عمى الشسؾ مؽ الزعيف كسا في الفظخ نؾاع الأ
 . A .versicolorكسا في الفظخ 

ذات نؾاع الأنؾاع الفظخية السعدولة لسعخفة في السخحمة اللاحقة اختبخت الفعالية الانديسية للأ     
عيخت أانديسات ىي السشغشيد بيخوكديجيد، المكشيد والدميميد،  ةفزل لثلاثالانديسي الأ فخازالإ

 فقجما انديؼ المكشيد أفخاز انديؼ السشغيد بيخوكديجيد، إنؾعا  فظخيا  تسكؽ مؽ   33ن أالشتائج 
انؾع  8 تبالسختبة الثالثة انديؼ الدميميد اذ استظاع ثؼ جاءنتاجو، إنؾاع فظخية مؽ أ 9 ستظاعتا

 ،Aspergillus flavus ،A.fumigatus ،A. niger الفظخياتعيخت أفخازه. إفظخية مؽ 
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 A .terreus Penicillium sp.  وStachybotrys  sp.  مؽ  نؾاع الثلاثةالأفخاز إعمى  قابمية
 الفظخيؽ نديسات كسا فيفخاز نؾع واحج مؽ الإإ مؽفتخاوحت قابميتيا نؾاع الأما بقية أ نديساتالإ

Alternaria alternata و A .versicolor في قابميتيا عمى افخاز نؾعيؽ مؽ الانديسات كسا الى 

 .Chaetomium bostrychodes  و .Absidia sp الفظخيؽ

عمى  ةبدبب قجرتيؼ العالي  .Stachybotrys  spو  Aspergillus  niger يؽختيخ الفظخ ا     
الانديسية الفعالة اذ تسكؽ  ومقجرتيؼ التأكيجياثشاء الاختبار  LDPEالشسؾ وبكثافة عمى وسط 

تكديخ العمى  ية الفظخيؽدراسة قابمالانديسات الثلاثة السجروسة وبكفاءة عالية وتؼ مؽ انتاج  يؽالفظخ 
برؾرة مختبخية ودراسة تأثيخ كل مؽ نؾع الؾسط ، درجة الحخارة، الاس  LDPEسخكب الحيؾي ل

عمى الشسؾ وبالتالي قابميتيؼ عمى الييجروجيشي ، السرجر السغحي ومجة الحزؽ عمى قابميتيؼ 
م والاس 11ᵒالؾسط الدائل ودرجة حخارة  إنبيشت الشتائج  .  LDPEسخكبلالتكديخ الحيؾي 

كانت ىي الافزل مؽ حيث  يؾما   11والسرجر السغحي الكمؾكؾز وفتخة الحزؽ  3.5الييجروجيشي 
في  الافزلىؾ  A. nigerفزل نسؾ ، وكان الفظخ أعظائيؼ إ الؾزن الجاف لمفظخيؽ و تأثيخىا عمى 

 . .Stachybotrys  spبالسقارنة مع الفظخ ي الغدل الفظخ  نتاجإ

بعجىا طبقت العؾامل السثمى لمشسؾ عمى الفظخيؽ لسعخفة تأثيخىؼ عمى قابمية التكديخ الحيؾي      
في الاوساط الدائمة حيث جخى متابعة عسمية التكديخ وزيادة الؾزن الجاف لمفظخيؽ  LDPEلسخكب 

بيشت  .في حالتيؽ مع اضافة الكمؾكؾز ومؽ دون اضافة الكمؾكؾز  يؾما   91ولسجة  يؾما   35كل 
  لسخكبن ندبة الفقج أالشتائج عشج تظبيق الغخوف السثمى مع وجؾد السرجر السغحي الكمؾكؾز 

LDPEمؽ قبل الفظخ  السدجمةAspergillus niger   مؽ  يؾما   91% بعج  62..62بمغت
مؽ الحزؽ  يؾما   91غؼ بعج  0.4113رتفع الى أ إذالحزؽ ورافق ذلػ زيادة في الؾزن الجاف 
 غؼ،  0.0371مقارنة مع الؾزن الجاف لعيشة الديظخة كان 

قل مؽ ألؾحظ ايزا ان ندبة الفقج بجأت تدداد ولكؽ كانت  .Stachybotrys  spما الفظخ أ     
مؽ الحزؽ ورافق ذلػ زيادة في الؾزن  يؾما   91% بعج 9.931حيث بمغت  A. nigerالفظخ 

حيث بمغ   A. nigerلكؽ كانت بشدبة اقل مؽ الفظخ   .Stachybotrys  spالجاف لمفظخ 
 غؼ .0.0142مؽ الحزؽ مقارنة مع الؾزن الجاف لعيشة الديظخة كان  يؾما   91ؼ بعج غ 0.1951
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ن ندبة أوبيشت الشتائج عشج تظبيق الغخوف السثمى ومؽ دون وجؾد السرجر السغحي الكمؾكؾز      
مؽ الحزؽ ورافق ذلػ  يؾما   91% بعج 2.897بمغت   A. niger الفظخبؾاسظة السدجمة  الفقج

مؽ  يؾما   91غؼ بعج  1.9573حيث بمغ   A. nigerزيادة في الؾزن الجاف لمغدل الفظخي لمفظخ 
  Stachybotrysما الفظخ أغؼ،  1.1319الحزؽ مقارنة مع الؾزن الجاف لعيشة الديظخة كان 

sp.  لؾحظ ايزا ان ندبة الفقج بجأت تدداد لكؽ بشدبة اقل مؽ الفظخA. niger بمغت   إذ
قل مؽ الفظخ  أمؽ الحزؽ  ورافق ذلػ زيادة في الؾزن الجاف لكؽ بشدبة  يؾما   91% بعج 3.135

A. niger مقارنة  الحزؽ مؽ يؾما   91غؼ بعج  1.1579سجل الؾزن الجاف لمغدل الفظخي   إذ
 غؼ . 0.0131مع الؾزن الجاف لعيشة الديظخة كان 

 
للفطرين لمغدل الفظخي والؾزن الجاف  LDPEلسخكب  بيشت الشتائج ان ندبة الفقج     

Aspergillus  niger  وStachybotrys  sp.  وجؾد الكمؾكؾز كانت اقل مؽ مع وجؾد دون مؽ
، الكمؾكؾز  ويعؾد الدبب الى ان وجؾد الكمؾكؾز قج حفد الشسؾ الفظخي وزيادة الشذاط الانديسي

  Stachybotrysمؽ LDPE مقجرة اكبخ في التكديخ الحيؾي لسخكب   A. niger اعيخ الفظخو 
sp. .حتى مؽ دون وجؾد الكمؾكؾز بدبب قؾة الفظخ والفعالية الانديسية العالية 
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Summary  

        The current study focused on studying the ability of  some fungi on 

biodegradation of Low Density Polyethylene (LDPE) in addition to study 

of some optimal factors affecting the biodegradation process. Eight soil 

samples were contaminated with plastic materials have been collected 

from landfill sites in Basra governorate, thirteen fungal species belonging 

to nine genera have been isolated. The anamorphic fungi were the 

predominant, with 69.23% percentage, the genus Aspergillus was 

appeared 100% percentage of appearance, it was appeared in all samples 

with five species, the species Aspergillus niger has recorded the highest 

percentage of appearance with 100% as it appears in all samples. 

Followed by the Zygomycota in  the second place with an occurrence rate 

of 23.07%, followed by the Ascomycota in the third place with an 

percentage of occurrence 7.69%. 

After that, a confirmatory test was conducted to find out the ability 

of the fungi to biodegradation the LDPE compound, as the isolated fungi 

were grown on a mineral medium containing only LDPE as a nutrient 

source  to ensure their ability to grow and consume the compound. The 

fungi Aspergillus flavus, A. fumigatus, A. niger, Penicillium sp., 

Rhizopous sp. and Stachybotrys sp. were the best in growing as these 

species were able to grow on the medium in a high rate . As for the rest of 

the species, their ability to grow ranged from weak as in the fungus 

Absidia sp. to medium as in A. versicolor. 

In the next stage, the enzymatic activity of the isolated species was 

tested to find out the species with the best enzymatic secretion for three 

enzymes, which are manganese peroxidase, lignase and cellulase. The 

results have showed that 11 fungal species were able to secrete the 

manganese peroxidase enzyme, Regarding the lignase enzyme, nine 



summary  
 

 b  
 

fungal species were able to produce it. The cellulase enzyme came in 

third place, as 8 fungal species were able to secrete it. The fungi 

Aspergillus flavus, A. fumigatus, A. niger, A. terreus ,Penicillium sp. and 

Stachybotrys sp. have showed the ability to secrete the three types of 

enzymes. the ability of the rest of the species  ranged from secrete one 

type of enzyme, as in Alternaria alternata and Aspergillus versicolor to 

its ability to secrete two types of enzymes as in Absidia sp. and 

Chaetomium bostrychodes . 

A. niger and Stachybotrys sp. were chosen  because of their high 

ability to grow densely on LDPE medium during a confirmatory test  and 

their effective enzymatic capacity. The two fungi were able to produce 

the three studied enzymes with high efficiency to study their ability to 

biodegradation LDPE compound  in the laboratory and to study the effect 

of the medium type, temperature, pH, the nutrient source and the 

incubation period on their grow with ability and thus their ability to 

biodegradation LDPE compound. The results have showed that the liquid 

medium, temperature of 30° C, pH 6.5, the nutrient source, glucose, and 

the incubation period 30days were the best in terms of the dry weight of 

the fungi and give them the best growth. Moreover, the fungus A. niger 

was the best in the production of the mycelium compared to Stachybotrys 

sp. 

Then, the optimal growth factors were applied to the fungi to find 

out their effect on the biodegradation ability for the LDPE compound in 

liquid media, where the biodegradation process and the increase in the 

dry weight of the fungi were every 15 days for a period of 90 days in two 

cases with the addition of glucose and without the addition of glucose. 

The results were shown that , with the presence of the nutrient source 

glucose, the percentage of loss for LDPE compound which recorded by 
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fungus  A. niger was 62..62 % after 90 days of incubation, and this was 

accompanied by an increase in the dry weight, which increased to 0.4113 

g after 90 days of incubation compared to the dry weight of the control 

sample  which was 0.0371. As for Stachybotrys sp. it was also observed 

that the percentage of loss started to increase, but it was less than that of 

A. niger, as it reached to 9.210% after 90 days of incubation, this was 

accompanied by an increase in the dry weight of Stachybotrys sp. 

However, it was less than A. niger, as it reached  to 0.1951 g after 90 days 

of incubation, compared with the dry weight of the control sample, which 

was 0.0142 g. 

The results have showed that when applying the optimal conditions 

but without the presence of the nutrient source glucose, the percentage of 

loss for LDPE  compound which recorded by the fungus A. niger was 

7.894% after 90 days of incubation, this was accompanied by an increase 

in the dry weight of A. niger , which increased to 0.2541g after 90 days of 

incubation compared to the dry weight of the control sample  which was 

0.0139 g. For Stachybotrys sp., it was also observed that the percentage of 

loss began to increase, but by a smaller percentage than the fungus A. 

niger, as it reached to 2.015% after 90 days of incubation. Also, this was 

accompanied by an increase in dry weight but by a lesser percentage than 

A. niger, where the dry weight of the fungus was recorded to 0.0542g 

after 90 days of incubation compared to the dry weight of the control 

sample which was 0.0131g. 

The results have showed that the percentage of loss for LDPE 

compound  and dry weight of  fungus  A. niger and Stachybotrys sp. 

without the presence of the nutrient source glucose is a lesser than with 

the presence of the nutrient source glucose and the reason is that the 

glucose has stimulated fungal growth and increased the enzymatic 
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activity. The fungi A. niger has showed higher ability for LDPE 

compound biodegradation than  Stachybotrys sp. even without the 

presence of glucose because of the fungi power and high enzymatic 

ability.  


