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3 Bushnell-Hass Agar 
4 Oxidative Fermentative (OF) 
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Bac27_F 
5′-AGAGTTTGATCCTGGCTCAG-3′0� |� �/|�
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A3[�% 
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B1���}/ +�U�� ��
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B2���}/ +�U�� ��
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I�������� 	 
I���O+/F-+++��
B3���}/ +�U�� ��
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B4���}/ +�U�� ��
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C1[�% 
�_ +�U�� ��!��������
4�� [#JO+/F-++++�
C2[�% 
�_ +�U�� ��
4�� [#J !��������O+/F-+++��
C3[�% 
�_ +�U�� ��
�_ !����x)��O+/F+++++�
D18�/��' +�U�� ��
4�� [#J "� +���O+/F-++���
D28�/��' +�U�� ��
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D38�/��' +�U�� ��
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I��������O+/F++++��
D48�/��' +�U�� ��
4�� [#J !�������� 	 
I���O+/F-+++��
E18�/��' #�6�/
4�� [#J !�������� 	 !����O+/F-+++��
E28�/��' #�6�/
�_ ��) !����x)��O+/F+++++�

&'(�!+��� "�#� !�� xi- 	 ��) 
�:�� 1�� "2����A "�'
 !�� xi- 

�!A!PR�S ��% �C�d� $�dZy 	($ �#$ �1 &E< o��9� ���
�Cf�a �C�C��`�1 �	EE` 

�c7� �"#�B��#C 2� !@�- l��3� +� +A�/ �� $� +��$� )�$W& +$% �
D1 �C2 �B5 	A3 
�$$� )� !$$�� xi$$- 5��$$�� 
�#3$$7�� "�)��
+��� 1�� "2����A "�' 8$9�C #$T� 
��#���� .��3I' t$�3c� "�$'

+��� )�W& .�� 
�)#� +��� )�W& 
�� ��) "	) !�� 1�� ��A"�#� 
+� ��3$I' 5* +$��]/ +� )��D +� !�� 2� ")��,� #����- 5�)	* 8��

�)	�% b	) \��/ )�#$D O��$�2* �)�� 
]�� �$�3�#J )�$W& #$' .
 5�$7� «�#$� !�� \�:� "	) #� ��) )� 
��= 8����D +��� +$� ���

 +��$$� 
$$�� 2� "���$$>/ �$$�) 8$$����D +$$���� )� �$$' 1�$$����� 2� "�

89�C !�� "�' )V/Q�/v/Q[#J)�1�$� 1��� 5�7� !�� )� (#3�B
5��' .8�� !�� )� +� )�U V
� 1��� �$/ +��� )�W& #' ��`�#,/ ���

 89�Ch/Q[#J)�+��]/ 8����D !�� #3�B 
��$��' 	 �$�)�� �) !��
 2� !�� 89�C +�P/Q[#J)�
$� 2	�$]/ #$3�B �$���+��$� #$��� �$'


� +��]/ 	 !�:/ +� )��D 	 ��#�� .��3I�� !�� "^�� 89�C 

�!J!���`�1 �;�';�� �C���E( �a�1 ��� �Cf�a &E< �	EE` 
+��$� 
B�6B�� 
������ 2� +�@�- l��3� �$' +��$� +$% ��� 5�$7�A3 

+� ���#�����	���k
_ k�(K)�,/ �@)�����$@)� +��$�B5 
���#� +�
_ k� k����	��� K)�$,/ �@)�����$@)� +��$�C2 

+$$� ��$$�#�)�$$3���#�/�#3��0K)�$$,/ �$$@)�����$$@)� +��$$�D1 
+� ���#� 
_ k� #3��� 
3�]B��X�� K)�,/ �@)����@)� .8�� 

�!M!��:��
< P�$� 

B��/ +��� 2� !@�- "�' +��$� 
B��$/ �� 1�#�' �1�� "2����A "�'

[#� )� �)����3�� )����MEGA-4 �)�	�+��� 
6���� 	 8��#D �� �'
+� +� 
�d���� 8=)� �)�@ ��* 8��)!6�Z(.

1 Pseudomona sp 
2 Nitratireductor sp 
3 Salegentibacter sp 
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&'(�!+��� )�W& ��) "	) #� !�� 89�C #T�"#3%�� +��]/ "�' 1���% 

&'(�!+��]/ #/#� "�' "#3%�� 
�d���� !�� 1���% 

b)��J 
�#=* g`U 
��N �^�,� )� �'�+��$� 
��$�#3%�� "�$'
1�� +3=��� 
��	�#� ��� 
� +% 
�#%	)�$�' 2� �����/ .$�/��	)* "�$'

+� �$��% 1��43�� "d#�� 	 
�#% L`�� 5���N ."#3%�$� "�$' 
$4�3c� 2�
s�A "�' 5�J���J �+5���N +��]/ 1�$��% !$�� "2�$���A 1�$� �$�� .
#�%� 
�� "#3%�� ��' "#3%�� "�' [#J 
4�� ��3I' +%��/��N g�>3� +$� 

1�����$= k����	��$�(
$� ��$��� ]Fo[.
$�� 2� 
$=#� +$� +$���� )�

� 1)��� ��,�,:/ .��� 

1 Pseudomonas 

+<�:� 	5�)�6�' )� r�$� 0�(� "#3%�$� "�$' "2��$' �) 2� 

¥�= 1��B* +� ��`�%#/ .�/�����20�� 1��43�� 2� b	) 
$�C "2�$� 

+� +���	 !�� +� 5���N L`�� 
�#% 	"d#�� "2����A .���#% "#3%�� 

¥�= +� 5���N k�����3_#3$�� s�$�)� 
$_�X
��$���� $� 
$�� .�
"#3%�� )��D +� +� !�� +��]/ �/ VQQ 
��� [#J )� #3�B ���]Fq[.)�

�1�� ��� O'	f_"#3%�� )�%i� "2����A �7g$�,:/ l��$3� �� +% �
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h�!$$��	#�% �) 2� K* +$$��=�	)
�$$� )�$$'{"2�$$���A .�$$��#%
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��#?�- g�,:/ l��3� �� +%.�)�� g��</ 

I- 5��'�� 	5�)�6�' )� r�$� 0��� "#3%�$� "�$' +$��]/ 

1���% !$�� �) )� ¥�$= 1��$B* +$� 
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+$B	��� [��/ .���#% �$' V/Q[#$J )� #$3�B �) !$�� $��x#1��$�� 	
+� 5���N +��J "�' k����	��$� 
��$���� ���$� ]Fv[)� . g$�,:/ 

#?�- ��� k����	��� ��A 1�� 2� !J +��=)�% K�I_ #WJ
�#37�� 


��	�#� �) 8��� 	+B	��� [��/ �'V/Q[#J)�x#$�� �) !$�� #$3�B
+� 	 1���� +��J 5���N "�' k����	��� .���� 
������ 
!�4% 1��2 	5�)�6�' )� r�� 0�(( +��]/ 
3I�2 !$�� �) )� 

+&��)� 5�7�#_ �)�� 
�)#� )�#D �����."#3%�� "�' k����	��� �
#3����3���*(�R�I`��0�#3���	#3��X	R���{+� p�/#/ pB�C 
�#/ 

"#3%�� "�' +��]/ 1���% !�� )� 
�� +&��)� .�$���� k����	��$� 	
#3����3��$�* 
�#3$7�� 
��$���/ �) +$��]/)� !$�� .��3$��� [�$�/

"#3%�� "�' 1�$���A )� 8$9�C V/Q[#$J )� #$3�B !$�� 
�#3$7�� 

Ki$A ")�$� �) 5�$7� �$���� ]Fo[)� . g$�,:/ )��i$� "#3%�$� 

k����	��� +�5���N "�D 
�#/ "#3%�� +��]/ 1���% !�� 
��>/ $��
.�)�� 
���c�' #?�- g�,:/ l��3� �� +% 

r�� )� 5�)�6�' 	 5���-��0��� "#3%�$� 
��$���� +$� "�$'
 .��6/ 2� 1��43�� �� r�>� 
]B )� !�� 1���% +��]/PCR .�$�3=��#_

 2� ��� 5�$$$$$7� l��$$$$$3�FQ+$$$$$B	��� o+$$$$$� +$$$$$B	��� 5��$$$$$�N 
���/�_ k����	���|
��>/����"#3%�� 
�#3W� . +$��]/ "�$' 1�$��%

 )��$,� +$% !��PQQ �$/oQQ 
$��� [#$J)�2� �$>� �) !$�� #$3�Bhu
���#% +��]/ 5������6�� 8N���+��� +� g�>3� )�%i$� "#3%�� "�'

 "#3%�$� �$�) 5��$�� �� !�� xi- 5���� .��� ��$`/)� 1�$���A "�$'
+� .8��� +% ")�U+��7�� "#3%�� ��) )� )�$� Ki$A 
�#3$7��) �'

oQQ 89�C )� (#3�����PQQ �/oQQ 
��� [#J)���$4/� !$�� #$3�B
��$$3��]VQ[)� . $$A g$$�,:/�$$�� ")� 
$$_ k� k����	��$$� +$$� 5��$$�N
pB�C +��]/ "#3%�� 
�#/ 
��>/ !�� 1���%�)��$,� 	 �+��$7�� �$�)
"#3%�� �� �' +��7��)� !�� +��]/ 89�C "#3%�� +$<��) t$�3c� "�'

+� .8��� +% ")�U+��7�� #' "�#� )� "#3%�� #�%��- +$��]/ 89�C
+� +���	*1�'�7� 5�.�


�/�$$% )� 5�)�$$6�' 	r�$$�0��X "#3%�$$� 
$$,�,:/ 
$$U "�$$'
+��]/ !�� 1���% �);�= 2� .���#% "2����A "#`�� "�'*
$�� +� �W�

;�$$= 
$$�� )� !$$�� +$$��]/ )� p$$B�C s�$$A +$$% ����$$�) +$$]�3� �$$'
k����	��� +� 	+��J 1f�	���/�_ 8$��]P[)� . #$?�- g$�,:/ �$�� 

)� pB�C s�A )� !�� +��]/ !J +��=)�% K�I_ #$WJ �k����	��$� 
���.

1 Acinetobacter 
2 Klebsiella 
3 Citrobacter 
4 Shigella 
5 Pseudomonas putida 
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4��

� � 84� 
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��' +% )� K�$I_ "�$' 1��$B* +$� !$�� 

��$A	 ��3$��� 	)��$D +$� +$��]/ !$�� ��$���� !�$��� �$' 	�$%�% 

!���� "�' [#J 
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