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����  ABSTRACT   ���� 

 
Proteus volgaris was isolated from costal sea water of  Lattakia city port, as it is 

contaminated with petroleum compositions coming from marine transportations activities. 

The ability of this bacteria to degrade the petroleum alkanes was studied by using different 

concentrations of petroleum as sole source of carbon and energy. The gas chromatography 

(GC) technique was used to measure the concentration of alkanes. Results showed that the 

isolated bacteria were able to degrade different alkanes chains. The ratio of biodegradation 

of C12, C16, C18 were 96.75%, 78.59%, 97.27% respectively, while the rate of 

biodegradation of the entire amount of alkanes was 77.14% in 10 mg/ml polluting 

concentration. The percentage of biodegradation at concentration 75 mg/ml of petroleum 

was 17.26%. 

Therefore, the high ability of Proteus volgaris to degrade the long chains alkanes 

recommended it to be effective in the bioremediation process of the contaminated marine 

environments.  
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Proteus vulgaris  ا�ختبار  

 Sucrose fermentation تخمير السكروز  +

 Dextrose fermentation تخمير الديكستروز  +

 Lactose fermentation تخمير ال�كتوز  - 

 Glucose fermentation تخمير الغلوكوز  +

 Indole production إنتاج ا�ندول  +

 Reduced nitrates to nitrites إرجاع النترات  +

 Liquefies gelatin إسالة الجي�تين  +

 Starch hydrolysis إماھة النشاء  - 

+  H2S production 

 Urease اليورياز  +

تولتخمير الماني  -   Fermentation of mannitol 

 Production of catalase الكاتا�ز  +

 Production of oxidase ا-وكسيداز  - 

 -  Arginine 

 -  Lisin 

+  Methyl red 

������ 5�;�� 
��������� 2�	
�� Proteu volgaris  ��*�;
 *��> a��* ,�  � �3�;�� �g;)
 ,3
���� 
 ����;�� ����20  � ° �(L ��� ������ K0 @�	��= �3�;�� +37 �.°  

 ��*�>�P.volgaris  f
�8� �g�;

 ������0��
 2���<� ���� �
 ,�
>�	�� 6
� }��; *>� K0 �
�� ,D
,S;�� ����; ���� f)�8�	 )Fleming, 1982 .(  

 ��	3 6�T �*>��
 :(<
�� ��=�� *>� 6
� �7���
��>
 ,�3��  ��;�� ��	� �
��	 �
Q K
��3 ,�� 2�( �
 ������� �3�; ,� E����� d�
�
�� �����Q�6
� @�;S�� ��� ����; ��=�� *�>�D �g�
��S;. 

�	
��
�� ������ �7g�   �������P. volgaris  K0 K��	* �3�	 � ��;�� ���� 2��( 2�����;�� h��
D �3�	 �7g�
 ���;	�� +��
�� K0 ��� � ,r���� �;
��� �	����� �	(���� 6�T :�Z� F�; ,��(=4� ��>0 b	>� K��� ����4� ��3D ,
 ���

 v������ ��>-����� ����	�� :���
�� ,
 �3 K0 2�����e� ,
 ������ b	>�� ,h��
;��� h�S�	�� ��;
�� K0 ����>� 2���<�
)Myszka & Czaczyk., 2011.(  
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 ,-.� Y�
�5	
5
-���  ��4.5���4
��� �
��� 	
������� ������ ��P. volgaris :   
 ) ������ wS��2 ( ��3���� K0 :��;�� 53-��� E����) ��4�10 (�
/X

:  
  

)1�
���2 �4
��� ��5
-��� 1�2��� ,-.� ( ������ Proteus volgaris  67�5�0 ��4.5�� 	
������ 9�-���� 	�J10  1�/]��  
عدد ذرات 

 الكربون
التركيز ا�صلي 

 ppm  فالمضا

التركيز بعد 
  ppm تفككال

 لتفككالنسبة المئوية 
 الس#سل ا�لكانية

C10 2.91032 0.16688 94.27 

C11 33.28224 7.32056 78.01 

C12 60.4892 1.96664 96.75 

C13 22.61328 7.1708 68.29 

C14 14.23496 4.73928 66.71 

C15 29.03936 7.45992 74.31 

C16 23.22024 4.97224 78.59 

C17 24.65712 - - 

Pristan 32.15872 - - 

C18 38.9364 16.04792 58.78 

Phytan 39.39304 16.54264 58.01 

C19 21.2136 10.365 51.14 

C20 5.39424 2.9842 44.68 

C21 12.41232 - - 

C22 21.17728 - - 

C23 12.44792 8.5031 31.69 

C24 10.62224 - - 

C25 9.34256 - - 

C26 10.29112 - - 

C27 6.42104 - - 

C28 6.85472 - - 

Total 437.1119 88.23918 79.81 

� �>)>�� 53-� �	>� ,D E������ �)8 ,
 g;)��	
��
�� ������ �*>��	 ����3�4  �������P. volgaris  2��3
������) �-�-8�� 2�	3�

� �;S�� ���c	 ��-��
1 ,
 ��3D 2<
	 F�; (90D ,�; K0 ,2�	3�
�� ��	 K0 % ,

 ,�	 2;���� �
����� 2�	3�

� 53-��� �	>�51.14 � %31.69�
���
 2�( ���4� 2�	3�
�� ,D 6�T b	>�� u���� % 
53-�
� �-�-8�� 2�	3�
�� ,
 ��3D �����>��  ���c��� �>)>�� 2�()Watkinson, 1978(.  ������� �(L 53-�

� C-� 6
� ����;�� ���-�
��� �
���>
�� ����	�3�� �>)>�� �S-8�
�� ��3����� K0 @�	���� �h�-3�� C-�	 ,�	�3�� 2��( ��
 b3�
�� 53-��� �	>� ,�	 ��	3�� b������ g;)� F�; 2���


�C18  ��� �Phytan.  

 ����3�4� �>)>�� �
�
� 53-��� �	>� 2��379.81% ,a-�� �(L�  F�; u�8D �>��� �
2<
	  53-��� �	>�
 �7�071.5% K0 �� ��3��15 /X

) �
Ceyhan, 2012.(  

K����� ��3���� 53-� E���� �
D �0�S
�� 2���3��� �;S�
 K70 K0 ) ������3:(  
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)1�
���3 �4
��� ��5
-��� 1�2��� ,-.� (������ Proteus volgaris ��4.5�� 	
������ �5�0 67 9�-���� 	�J25 1�/]��  

 عدد ذرات الكربون

ا�صلي  التركيز
 المضاف
Ppm 

بعد التركيز 
  التفكك
ppm  

المئوية  النسبة
لتفكك الس#سل 

 ا�لكانية
C10 3.6556 0.69088 81.1 

C11 50.2867 8.9752 82.15 

C12 90.3347 - - 

C13 33.2527 3.77936 88.63 

C14 21.3776 5.7876 72.93 

C15 49.8724 10.70192 78.54 

C16 34.6292 6.21816 82.04 

C17 36.9574 - - 

Pristan 47.2163 20.10048 57.43 

C18 71.497 - - 

Phytan 61.5653 21.34952 65.32 

C19 35.5657 16.50784 53.29 

C20 8.268 3.8547 53.38 

C21 30.268 15.55968 48.59 

C22 34.8129 29.172 16.2 

C23 19.2815 - - 

C24 21.8037 - - 

C25 13.9907 - - 

C26 16.2338 - - 

C27 9.853 - - 

C28 12.941 - - 

Total 703.6632 142.6973 79.72 

  
 53-��� b>� 2;���� :��;�� ,�	 ��3���� �(L K088.63%  �	>���	� 2�( 2�	3�

���C13   ,�	�16.2% 

�	>���	 2�( 2�	3�

� ���C22   �>)>�� 53-��� ����
�e� �	>��� 2<
	�79.72% �
���
 ,D @���g� f���
�� ,
 .
�4� �>)>��) �>)>�� +(L ��* ������	 ����� :��;�� 53-�
� ����3Watkinson, 1978 ,D E������ �)8 ,
 ���� (
 53-��� b>�)���� ����	�3�� �
>
>�� ��* ������ �
 ��� �3�	 @������� �'����3 .( ��

� K0 �	��c 5��L ,�3

�� ���;� f��� ��c; b	>	 �
����� ����3�4� 2�	3�
�� ��	 ,� f�3�� ��
� f�3�� ��

� h���D 2�	�3�
�� ,�
 ������� ����;�� 2���� ,
S ��
 �>���
�� �
����� 2�	3�
�� �8��� 6�T u��D �

C24....C27 �
  ���; 2�	3�


)�3� C�>4� *8� wS�� f��;�� ,� �->D �

 �0����� ��
���1 ,
S �c; �
����� 2�	3�
�� +(L ��7g �,D @�

� ,(
 f��;�Q� ���
(Litell, 1970).  

 ���� ��3���� K0 53-��� E���� 2��3� F��;S�
 �0�S
�� 2���3��� 	)������4:(  
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)1�
���4 �4
��� ��5
-��� 1�2��� ,-.� ( ������ Proteus volgaris 67 9�-���� 	�J ��4.5�� 	
������ �5�0 751�/]��  

عدد ذرات 
 الكربون

التركيزا�صلي 
 المضاف
Ppm 

التركيز بعد 
  التفكك
ppm  

النسبة المئوية 
لتفكك الس#سل 

 ا�لكانية
C10 14.0504 - - 

C11 139.1624 129.8702 6.68 

C12 302.2318 280.2991 7.26 

C13 109.1064 90.27248 17.26 

C14 115.7672 90.06536 22.2 

C15 150.6376 132.8744 11.8 

C16 79.8976 70.17104 12.17 

C17 72.094 59.8746 16.95 

Pristan 144.4936 139.2633 3.62 

C18 181.038 155.423 14.15 

Phytan 181.1404 176.3518 2.64 

C19 105.6984 89.19904 15.61 

C20 18.3378 16.0114 12.69 

C21 147.6384 100.5314 31.9 

C22 110.0164 93.36784 15.13 

C23 57.9504 48.59104 16.15 

C24 57.384 - - 

C25 42.4226 - - 

C26 46.5756 - - 

C27 30.42104 - - 

C28 40.34616 - - 

Total 2146.41 1627.166 22.095   
  

 g;)� E������ �)8 ,
) ������ K03 ( 53-��� �	>� ,D�'4� ��3����� �
 @�����
 �S-8�
 :��;��,  ,D ,3
�
 ��>�>; 6�T 5�( u���P.volgaris 
 ������� ��3����� +��� ��*-��� 2���

�� , +(L t	�
� :(�� K
>�� ����� �����

����� K0 ���
���	
��
�� ������ 6
� ������� ��3  �������(Kayode_Isola et al., 2008).  K0 +����� �
 C3� 6
��
��� �-8�
�� ��3���� ��L  53-� �	>� ,DC17  53-� �	>� ,
 �	3DPristan  :�;� t�D �
17 ,@�S�D ,�	�3 ��(  ����

 ��� ,D 6�T 5�(Pristan  ������� �g;)
 ,3
�� ,:��;�� 53-�
� @��	>� �
���
��� �����>Q� ����� ���-�
�� 2���3�4� ,

 �7>-� �� �	>���	C18 ��� �Phytan  )Watkinson., 1978.(  
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)1-�1 ( 67 L
��� 4H b���5� ���c��
���-9�-����10  .����� ������� 	
��
 ��d 1�/]����  
  

) �3��� wS��2 �*�>�	 �
�8�>
�� ��)��� ��3����� K0 ��*-��� 2���

�� K0 2���3�4� 53-�� ����
�� b>��� (
 ������P.volgaris @��	>� �S-8�
�� ��3����� K0 ���� �h�-3	 ����3�4� �>)>�� 5�3-� 6
� ����' �7�D g;)�� ,

�� �3�	 ���� :��;�� 53-��� �	>� �,D� 2���


�.,S;�� *>� K0 ��*-��� 2���3�4� ��3�� ������	 �  
  

  
)1-�2��2��� 9�-����� 67 P����� ,-.��� 8�5 ( ��4.5�� 	
������  
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�e����� 	
�
�5��Q�:  
 ������ ���� ,TP. volgaris  2���

�� ,
 ���;	�� +��

� ����(�� ������� ��

� K0 �L�>� ���;	�� ���	�� K0

,
S ��*-���  �
��*�� ����3�4� �>)>�� 5�3-� 6
� @��	>� ���	3�� �7���' ,D �
3 9�*>��
��� �S-8�
�� ��3�����
��
�� � ����;�� �����
�� ��

� K0 �
��0 ,�3�� �7
LZ� @��	>� ��-��
 ��3��� ,
S ��Bioremediation  ���;	�� ���	
�

.���

��  :����� *����	 F;	�� �(L Kc���   
� 
� ��3/���.��� �3�	 K*-��� F�
��� �����
 K0 ����;�� 2������� ��
LD 6  
�   ��

� K0 �7
��8�>� u��� �>���� 5�3-��� ��

� 6
� ����' u�8D ��
���� ����D ��� 6
� �
���

.���	�� ,
S ����;�� �����
��  
�  .�������� 2������� ���8�>�	 ����4� +(7� ��3�3-��� ������ ���*� ����;
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