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Summary  

The current study, included collection of two samples from soil and water 

contaminated with petroleum hydrocarbons. Fifteen purified bacterial species, 9 

species isolated from soil and 6 from water. These isolates identified at the level 

of the 16S-rRNA ribosome gene using polymerase chain reaction. Preliminary 

screening experiments performed to test the ability of these isolates of 

producing biosurfactants (hemolysis and drop collapsing, emulsification, oil 

spreading, and foam production tests). 

Six isolates selected as the strongest from these tests for further study of the 

ability to degrade petroleum hydrocarbons. The isolates most effective in 

degrading chosen for biological treatment in bioreactors that treated with 

bacteria and biosurfactants produced from these bacteria after their extraction 

and study the change in pH, biological oxygen demand, and degradation of 

aliphatic and aromatic compounds which determined by gas chromatography  

device. 

The 16S rRNA results, show similarity to (Acinetobacter radioresistens strain 

GH16092, Bacillus subtilis strain NJ1,  Burkholderia multivorans strain 

FDAARGOS_624, Bacillus oceanisediminis strain SLA-350,  Acinetobacter 

radioresistens strain NBH, Exiguobacterium mexicanum strain HH-3,  

Acinetobacter radioresistens strain 209-a etp,   Bacillus firmus strain T1 and 

Kocuria rhizophila strain JGTA-S2) (%99.79, %99.93, %99.81 , %98.52, 

%95.69 , %99.32 , %100 , %99.84 , %92.41) respectively,    Isolated from 

contaminated soil. Also six isolates show similarity to (Pseudomonas 

anguilliseptica strain VITEPRRL6, Aeromonas hydrophila strain D7, 

Aeromonas caviae strain J5, Aeromonas aquariorum strain B5-18, Enterobacter 
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kobei strain PB51 and Aeromonas caviae 204) (%99.11 , %94.53 , 100% , 

%99.86 , %99.86 , %99.58) respectively,  Isolated from water. 

The results of the preliminary screening for the ability of isolates to produce 

biosurfactants showed that the highest value of the drop collapsing test was 

recorded for the isolate (Acinetobacter radioresistens strain GH16092) and 

(Bacillus oceanisediminis strain SLA-350) and the isolate (Burkholderia 

multivorans strain FDAARGOS_624) recorded the highest value for the 

elusification test. (Aeromonas hydrophila strain D7) had the highest value for 

the oil-spreading test, and the isolate (Acinetobacter radioresistens 209-a etp) 

recorded the highest value for the foam test, while no isolate recorded 

hemolysis activity. 

The two isolates (Kocuria rhizophila strain JGTA-S2 16S) and 

(Exiguobacterium mexicanum strain HH-3) showed the highest rates of crude 

oil degradation ability at (79.66%) and (76.73%), respectively. While the 

biosurfactant production show (0.955) g/L and (0.68) g/L for the two isolates 

respectively, which is the highest compared with other isolates. 

The bioreactors results show decrease in the pH value within 14 days from 6.9 

to 6.8 in the bioreactor with selected bacteria, from 7.08 to 7.4 in the 

biosurfactants bioreactor, while the pH values ranged between (7-7.3) in the 

control reactor. 

 Biological oxygen demand was 5.3 mg /L in industrial water. It increased after 

14 days in the bioreactor with selected bacteria to 142 mg /L and 110 mg /L in 

the biosurfactants bioreactor, compared with control reactor, which increased to 

48 mg /L. 

      The biological treatment of contaminated water in bioreactors show a 

decrease in the total alkane concentration after 14 days, from 200.44 to 0.94 mg 

/L in the bioreactor with selected bacteria, from 286.101 to 36.26 mg /L in 
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biosurfactants bioreactor, compared to control reactor which decrease from 

245.5979 to 49.255 mg /L. 

 The results of aromatic compounds in the bacterium bioreactor, showed the 

highest (100%) degradation of Phenanthrene, Fluoranthene, Pyrene, Benzo (a) 

pyrene and (90.79%) of 2-methyl naphthalene and (85%) for each of 

Naphthalene and Acenaphthlene, and the percentage of (79.72%) for 1-methyl 

naphthalene and (77.50%) to Acenaphthene. While the lowest degradation 

ratios were (58.52%, 45.08%, 33.98% and 18.05%) for compounds (Fluorene, 

Benzo (k) fluoranthene, Anthracene, Benzo (b) fluoranthene) respectively. 

 

In the biosurfactant treated bioreactor, the highest degradation rates (83.71%, 

82.04% and 72.42%) (Naphthalene, 2-methyl naphthalene and 1-methyl 

naphthalene) respectively, while the lowest (68.75%, 60.90% and 46.05%). In 

addition, 45.04% for (Acenaphthlene, Acenaphthene, Fluorene, and 

Phenanthrene) compounds respectively, compared to the control reactor, which 

showed a decrease in degradation rates ranged from (13.69%, 8.99%, 10.18%, 

19.42%, 18.62%, 30.31% and 26.85) For (Naphthalene, 2-methyl naphthalene, 

1-methyl naphthalene, Acenaphthlene, Acenaphthene, Fluorene, and 

Anthracene) compounds.
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  ال�لاصة

� م� ال���ة وال��اه ال�ل�ثة �اله��رو����نات ال	ف��ة تـ� ��نـ�ع  ١٥ ت	'�ـةت&�	% ال�راسة ال#ال�ة ج�ع ع�	

علـى مAـ��@ ال?ـ�� ال�ای=�سـ�مي ش:9ـ% هـ7ه العـ5لات ج�	�ـاً  .م� ال�ـاء ٦و  ،م� ال���ة ٩م� ال-,���+ا 

16S- rRNA  ـار قابل�ـة العـ5لات-��اس�:�ام ال�فاعل ال�AلAلي لل=ل��ة وأج�+% ت?ارب الغ��لـة الأول�ـة لاخ

علــى ان�ــاج ال�ــ�اد ال:اف&ــة لNــ� الAــ�#ي (ت#لــل الــ�م وانه�ــار الق�ــ�ة والاســ�#لاب وان�Nــار ال5+ــ% وان�ــاج 

  .ال�غ�ة)

 .في ه7ه الاخ�-ارات لإج�اء ال���AW ال#��V لله��رو����نات ال	ف��ةع5لات �ان% الأق�@  اخ���ت س�ة

AW��ال-,���+ا  ال�فاعل ال#��V ال�عامللل�عال?ة ال#��+ة في  اخ���ت ��الع5لات الأك�Y فعال�ة في ال

ال:اف&ة لل�N ال�A#ي ال�	�?ة م� ه7ه ال-,���+ا �ع� ال#��+ة ال���-ات ال�عامل �ال#��V ال�فاعل و 

�وال���ل[ ال#��pH  Vاس�:لاصها وت� دراسة ال�غ�� في عامل الاس اله��روج�	ي �?A5 للأو�BOD 

 Gas ��ومات�غ�ا�aا الغاز �اس�:�ام جهازوال�ي ت� تN:�9ها  والأرومات�ة الأل�فات�ةوت#لل ال���-ات 

Chromatography GC.  

 للأنــــ�اع تعــــ�دال�ع5ولــــة مــــ� ال���ــــة ال�ل�ثــــة �انــــ%  ال�Aــــعة للأنــــ�اعواeهــــ�ت ن�ــــائج ال�Nــــ:�b ال?�	ــــي   

Acinetobacter radioresistens strain GH16092  وBacillus subtilis strain NJ1  و

Burkholderia multivorans strain FDAARGOS_624  وBacillus oceanisediminis 

strain SLA-350   وAcinetobacter radioresistens strain NBH  وExiguobacterium 

mexicanum strain HH-3  وAcinetobacter radioresistens strain 209-a etp  و

Bacillus firmus strain T1  وKocuria rhizophila strain JGTA-S2 16S  fـ-ة ت�ـابA	ب 

و  %٩٩٫٨٤و  %١٠٠و  %٩٩٫٣٢و  %٩٥٫٦٩و %٩٨٫٥٢و  %٩٩٫٨١و  %٩٩٫٩٣و  %٩٩٫٧٩

 Pseudomonas أنـــ�اع مع5ولـــة مـــ� ال��ـــاه ال�ل�ثـــة ت#ـــ% الانـــ�اعو س:::تة  عل:::ى الت:::والي %٩٢٫٤١

anguilliseptica strain VITEPRRL6  وAeromonas hydrophila strain D7  و
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Aeromonas caviae strain J5  وAeromonas aquariorum strain S5-18  و

Enterobacter kobei strain PB51  وAeromonas caviae strain 204-b blu  �ال�ع5ولـة مـ

عل:::::ى  %٩٩٫٥٨و  %٩٩٫٨٦و  %٩٩٫٨٦و  %١٠٠و  %٩٤٫٥٣و  %٩٩٫١١ ال��ــــاه ب	Aـــــ[ تNــــا�ه

  .التوالي

ك�ــا أeهــ�ت ن�ــائج الغ��لــة الأول�ــة لقابل�ــة العــ5لات علــى ان�ــاج ال�ــ�اد ال:اف&ــة للNــ� الAــ�#ي ان اعلــى   

و  Acinetobacter radioresistens strain GH16092 الق�ـ�ة سـ?ل للع5لـة ��iـة لاخ�-ـار انه�ـار

Bacillus oceanisediminis strain SLA-350  ك�ــــا ســــ?ل% الع5لــــة Burkholderia 

multivorans strain FDAARGOS_624 لاب والع5لـة#� Aeromonas اعلى ��iة لاخ�-ـار الاسـ

hydrophila strain D7 ــN� Acinetobacter ار ال5+ــ% و ســ?ل% الع5لــةاعلــى ��iــة لاخ�-ــار ان

radioresistens 209-a etp .ع5لة ت#للا لل�م Vل أ?Aا ل� ت�	ار ال�غ�ة ب�-�  اعلى ��iة لاخ

  ��� Exiguobacteriumو  Kocuria rhizophila strain JGTA-S2 16S  وقـ� أeهـ�ت العـ5ل

mexicanum strain HH-3  ال:ـام jف	ـ�� الـAW�علـى  %76.73و  %79.66  ب	Aـ-ةاعلـى معـ�لات ل

 ٠,٦٨غ�/ل�� و  ٠,٩٥٥ال��الي ��ا س?ل% اعلى م#�9ل لل��اد ال#��+ة ال:اف&ة لل�N ال�A#ي �'��ة 

� على ال��الي وه� الأعلى �ال�قارنة مع الع5لات الأخ�@.��  غ�/ل�� للع5ل

یـ�م مـ�  �١٤	ي خـلال ك�ا أeه�ت ن�ائج ت�=�f ال�فاعلات ال#��+ة ان:فاضا فـي ��iـة الاس اله�ـ�روج   

ال#ــــاوV علــــى فــــي ال�فاعــــل  ٧,٤الــــى  ٧,٠٨مــــ� فــــي ال�فاعــــل ال#ــــاوV علــــى ال-,���+ــــا و  ٦,٨الــــى  ٦,٩

�ـ�روج�	ي فــي مفاعـل الAــ���ة ال���-ـات ال#��+ـة ال:اف&ــة للNـ� الAــ�#ي فـي حــ�� ت�اوحـ% iــ�� الاس اله

) �  ).٧-٧,٣ب�
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� فق� �ان  ال���ل[اما   �?Aللأو� V��#ة وارتفع �ع� م�ور  ٥,٣ال�vا	لل��اه ال9 ��ی�م على  ١٤ملغ�/ل

ملغ�/ل�ــ� ل�فاعــل ال���-ــات ال:اف&ــة للNــ�  110ملغ�/ل�ــ� و ١٤٢بــ�ء ال�?��ــة فــي مفاعــل ال-,���+ــا الــى 

� له �'��ة �?Aللأو� V��#ال @��  ملغ�/ل��. ٤٨ال�A#ي و�ال�قارنة مع مفاعل ال���Aة الV7 ارتفع ال�#

 الألWانــاتواeهــ�ت ن�ــائج ال�عال?ــة ال#��+ــة لل��ــاه ال�ل�ثــة فــي ال�فــاعلات ال#��+ــة ان:فاضــا فــي ت���ــ5   

ملغ�/ل�ــــ� فــــي ال�فاعــــل ال�عامــــل �ال-,���+ــــا ومــــ�  0.94الــــى  200.44یــــ�م مــــ�  ١٤الWل�ــــة �عــــ� مــــ�ور 

ـــة ال 36.26الـــى  286.101 :اف&ـــة للNـــ� الAـــ�#ي ملغ�/ل�ـــ� فـــي ال�فاعـــل ال�عامـــل �ال���-ـــات ال#��+

 �  ملغ�/ل��. 49.255الى  245.5979مقارنة مع مفاعل ال���Aة الV7 ان:ف&% �aه ال��اك�5 م

 لل���-ـات %١٠٠في مفاعل ال-,���+ا فق� أeه�ت اعلـى ت#لـل ب	Aـ-ة  ةالأرومات�اما ن�ائج ت#لل ال���-ات 

Phenanthrene   وFluoranthene و PyreneوBenzo(a)pyrene 2لمرك::::ب  %90.79و-

methyl naphthalene  لك:::ل م:::ن  %85وNaphthalene  وAcenaphthlene   ـــل ونس:::بة ت#ل

فــي حــ��  %77.50 ب	Aــ-ة Acenaphthene و ت#لــل methyl naphthalene-1 ل���ــ[ 79.72%

و   Fluorene لل���-ــــات %18.05و  %33.98و  %45.08و  %58.52 كانــــ% ادنــــى نAــــ[ ت#لــــل

Benzo(k)fluoranthene  وAnthracene  وBenzo(b)fluoranthene على التوالي.  

 وفـــي ال�فاعـــل ال#�ـــ�V ال�عامـــل �ـــال��اد ال#��+ـــة ال:اف&ـــة للNـــ� الAـــ�#ي فقـــ� �انـــ% اعلـــى نAـــ[ ت#لـــل

ــــات %٧٢٫٤٢و %٨٢٫٠٤و  %٨٣٫٧١ -١و methyl naphthalene-٢و  Naphthalene لل���-

methyl naphthalene  ٤٥٫٠٤و %٤٦٫٠٥و %٦٠٫٩٠و %٦٨٫٧٥وادناه:::::ا عل:::::ى الت:::::والي% 

عل::ى الت::والي  Phenanthrene و Fluorene و Acenaphthene و  Acenaphthlene لل���-ــات

 � %٨,٩٩و  %١٣,٦٩مقارنـــة مـــع مفاعـــل الAـــ���ة الـــV7 اeهـــ� ان:فاضـــا ب	Aـــ[ ال�AWـــ�� ت�اوحـــ% مـــ
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 methyl-2و Naphthalene  لل���-ات %٢٦,٨٥و %٣٠,٣١و %١٨,٦٢و %١٩,٤٢و %١٠,١٨و

naphthalene 1و-methyl naphthalene و Acenaphthlene و Acenaphthene و 

Fluorene وAnthracene .عل:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::ى الت:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::والي
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