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 �� ���� �� ��� ���� ���� ����� ���  �!� ����� "�#$�%& '�� �� ()*+��,  -.$/0* ��* �/1�&

 �&�2���2/3� 	�)#� ���0, � ��*  ��4���Vibrio �	�� �	 .��� � �#$�%& '�� �	" 225  /1�& �#%6

 �� �� �&�2��04/0±2/10 8�9"  �����   :)& �� ��� ���� ���� �����60  �*��0�� .)2), ���;� ���

 �� <&�, ���  �=��&������ >/%� �?@ �,)()* "2  �4 	/� ��� ���� )@�	 (���C� �� �� ��0�� �*) .

 �*/1�& �� ��	�D� :�/@ �� ���	 ���� �	 ����� �/E.& ��+��,  ���0, � -.$/0* ����0�,/�� ��*

��4��� 	�)#� ��*Vibrio �2/02 ��	���2/3� 	�)#� �� 	�	 �=2 F��42 .), � ��4��� ��*Vibrio  �	

��� ���� �� �), ���;� ��*/1�&  G*��.#&� ��	 ���9 �� �H��I& �	 �)*�, ) �,�	05/0<P �J�& .(

 �� �), ���;� ��*/1�& �	 K�H3� � 8�� '�L���� �=��&�� ���  G��J��.#&� ��	 �,�	 �)05/0<P( �&� .

�.#& (M4��  )=2 �)*�=& �*��0�� ��& J�/39 �J�& �	 ���	)05/0>P( � N��4H3� �J�& "<��I& �	 .

���  G*�� ��� ���� ���� ��*��0�� �	 )���H�39.#&� ��	 ��0�� �	 K* G*�� '��4=�� � �,�	 �4 

 ), �)*�=&  ��� ���� )@�	)05/0<P(��� ���� 	�J�� �� 	�	 �=2 �#$�%& '�� F��42 . �& )2�/� 

 ���� ���;� � /&+��, �2/3� 	�)#� G*�� � -.$/0* ��* ��*Vibrio , �&�2�� �/1�& �	�� �	/.	  

��<	+� :�8�%#  "-.$/0* "��� ����Vibrio ".�&�2�� �/1�&  

1-  ��4�	 �/P=2�	:M�, �#�QR S��.& � �����=� ��1=2�	 "�H�� T�U& � :M�, �)C=2�	 ":M�, ���9 "

�9�9 ".���� "�9�9  

2-  "�&M�� 	��� ��1=2�	 "�1QV2 � �/  ��1=*�W� ��1,�� /XY )����Z,/�"  "�Z,/�.���� 

3-  �#�QR S��.& � �����=� ��1=2�	 "�H�� T�U& � :M�, �)C=2�	 ":M�, ���9 	�4���9�9 " "�9�9.���� 

4-  �#�QR S��.& � �����=� ��1=2�	 "�H�� T�U& � :M�, �)C=2�	 ":M�, ���9 ���	�4���9�9 " "�9�9.���� 
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 G��J�� �%��� �� /1�& �2�Z  :�)�$/�

 G��J�� �� /1�& ����� �#.@ S���

 �&� "��� �	/� ���0* ���10=[ � ����

���0�� ��4H9 ��4��� �� �,�2 ��* ��*

�@��  /\0* �3RVibrio N�� �	 ���� ��*

�& ��0, �� �#.@ '�� �)0Y S2�/& �� )��

)Tseng et al., 2009( .Vibrio �	 �3�� "�*

]�4�� 	�P�� �� )#� ��J�� �  �� � ���� 

 ���0*���0�� <&�/Y ���� ��  ���0�� 	�P�� "��

&� ).� ��4��� .����0� �� �Vibrio harveyi "

�	 	�P�� 8�/� �	 ^� �*" _�Z4$� �	�� � 
 GI2 �����	 ��*�& �	 K=[ ����  	�P��

� 	��	  � /& �*/1�& �	^�& � &�� �4�	 

#0  /1�& ��*��` ��& 	/, )Mine and 

Boopathy, 2011 .( ��4���Vibrio 

parahaemolyticus �!� �	  ��J�� (�D& ��

�W��  �� � /1�&8�2 �.� �� 8�� :�/@ �� "

K�2  �V��&  )2�/�J�2 �� �H2� ).� ��0�� 

)Salem and Amin, 2012.(  �� �,�2 ���0��

��4��� Vibrio ��*/1�& �/  � a$�� �� 
�	 �3��& ),� 	�/& ���� ���6 �&)*	 

 ��& :�?3� ���� �� �P.& 	/, 

)Sivagnanavelmurugan et al., 2014( .

����� ")�)Z� '�� �� 
��� �	  ���� �9).*	

 �	�4H9 �/R �� ���0�� '�� �&�	 � ���9/3 

�42� ��b��/�� �� �$�� �	 ")2	�� �	�?4�� �*

 ��4��� �&� ���& ��Vibrio  N�I42� c��R ��

�42� �� �QH2 �2db��/�� ), 8��I& �*

)Reboucas et al., 2011( 	�/& '�� ���R �� .

T�U& "��J�& �/2�  �� _�V& � �?.& :��!� 

(�D& � �H���	 ���Z2 �)..�	� �� ��/R �� "

���H� �	 � �� �	�?4�� ����&��  �*�/=� ��

 ��� �), e/.0&)Ng et al., 2015( <�$	 �� .

�V� �14H���  "���f �.0�� K4H�� �� �4�/�

 �.0�� g�U& 	�/& �� :�6�� �3�� �	����  `��

�& �	�?4�� �.0�� K4H�� 	�� 	/, 

)Sivagnanavelmurugan et al., 2014( .

 �$� ��*)��� 	��/& '�� �� �C�).4H*  �� ��

N�� �	 �/6 ����C�&)h :��!� <�$	  ���� ��*

�	��� :�Z /� ��  �� .��� �	�� �3  	/� ��

 	�/& '���&/0Y  8�2 '0�� :�Q���� �/.Y ��

�& �	�� �� � 	/, <�H�/��� ���9 	/ � <�$	

��4��� �	 � �*  ).4H* ����C�&)h �!� ����	

)Ng et al., 2015( �#�QR 	�/& �� �C� .

 �	�& '�� .��� ��� ���� "�$� )��� ����

 �� ��MY � �), <@�� ��� ��0V� �� �)���

 ���� "�$� )����3� "�*)�i/2�M� N/.�  "�*

��&�4�'   �2)#& �@�.Y ���� )Kondo et al., 
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2009; Naziroglu et al., 2014( .5000 

 �� ��� ���� �� ��3��� "	M�& �� <Q6 N��

�& �	�?4�� �)2��)Z12 �/.Y )2	��)Kondo 

et al., 2009( �� b�4�� )��� "��MY �� .

 �J�&9 -3  �	 �3@� �	�& �/.Y �� )@�	

 >�%& ��� ������� )Beheshti et al., 

2012(�� "���R �� .  �4,�9 :�#$�%& ]���

 �	 �0Z& GI2 ���� �� �?34V& e�/2�

��4��� ),� �� ���9/3 ��	 �X& ��*2 )

)Vijayakumar and Wolf-Hall, 2002; 

Jin et al., 2012; Shah et al., 2013( .  

�C� �� �����* &/�! ����� T���, 

�d/$/�J�� � �%�U&�C �V��4�/�"  �������

+��,  -.$/0* ����0�,/�� ��* ���

)Adeogun et al., 2015(. �� ��/R �� j%� 

��� � N��4H3� �=2 -.$/0* �	 )���H�39 �9

 ���D& ���� ��?�� ���'�L���� �J�& � 

J�2 
��� ���� �D��, �/.Y �� �3�� ��*

 >�%& �.0����� �	 J�/39 �J�& "'�.\0* .

 �	 ]�4�� �� �/2�  G.��� �12��� :�6�� �3��

 �E2�& �4��9 	/,)Apun-Molina et al., 

2015(�� '�� �� ."  �=2 '�=�� :�#$�%& F��42

 "/� ���[ G*�� �	 ��� ���� �� 	�	

��� �H2� � �/& �	 /� J�/39 � )���H�39

 ��� �4,�	 ���JH� GI2)Kondo et al., 

2009; Naziroglu et al., 2014; Iman et 

al., 2015( .'�� �� � /� ��  -.$/0* ��

�V���$�#� � -��k� �4�/�  �� �	)#4& ��*

 :�Q���� ������� � �#$�%& "	��	 �)ZY

 ����0�,/�� � ��0*� Ji�����  .  

 /&���� ��)2� ���H� :�#$�%& /.���

�J�� �#.@ �	 ���� �� �	�?4�� :�/@ �����

�� '�� �� .��� �4��9" �#$�%& �h��  ����� ��

 �� �	�& '�� ����9�!� � ��� ���� ����/� �!�

 ����+��,  � -.$/0* ����0�,/�� ��* ���

�����4��� Vibrio  �&�2�� �/1�& �	�� �	

.��� �4��	��  

  

?�� � �+
' �/  

@��'A� ,7+ B  

) �&�2�� ��*/1�&Litopenaeus 

vannamei �2�� '�12��& �� (04/0±2/10 

 �4�� �=�09 �	 /1�& ����� e��J& �� 8�9

 �d��� ��� � <U& �� � ��Z� �4H39 ��1=2�	)

 (�9�9 �#�QR S��.& � �����=� �	�	 N�I42�

 T�U& �� ���9��� ���� .), �*/1�& "�=��&��

 :)& ��15 �� �	 ��� �* �/, _� ���� �

 	�)#� "�3��& '�� �� l� .)2), �	�	 ���6225 

 �	 ��	�D� :�/@ �� /1�& �#%69  ��

 ����k �� ]M9�Q���400  _� KP� ��) �4�$
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 	�)�200  ���	 N/R �	 .)2), �).���� (�4�$

 ����0�,/C�J�� ��*�/4��� "�*	��� _�<&�, 

� ��/,  �� �&	 �2���� :�/@ �� �	�?4�� ��

 <����� �4&���� �4$/& ��14�	)HI98194 "

HANNA"  (�C��&����)2� 9�� ��&  �*/1�& .),

 �2����4  �	 ����Y�� �* �7  �30/11 "

30/15  �22  �J�& ��3  �� )� �� )@�	

 :)&60 ���  �� ���  ���;� �=��&�� ��*

 "�*	��� e��, �� <Q6 "jQ@ ��� �* .)2),

�& m��� e/�)& � �)=2 �	�/� ��*���  .),

 �* '�.\0*	�)� ��� 20  �� �� _� �� )@�	

�& '�J1��  ���	 )�)  _�  �3��& �� l� .),

1�& "���9������  �� �*/ ���� ����� ��*

 "(���� ��� ) �?@2  �4  ��� ���� )@�	

% ���� ���P�5 ) b�4�� )���®1&1 (�� 

�/.Y ����� <0C&  (���C� �� �	) )2), ���;�

)Ng et al., 2009(. �* �� ���  ����� �� 

'��`d G,/� ��	  )2),)Xie et al., 2010(  �

 ��&	 �	20- �42��  �&� �� 	��9 �	�?4��

 .)2), ���)Z12  

  

 �+8C� ,�� � �#��� �/  

  ���) G��&�� ���	 ���� �	60 �* �� "(

 ���C�3  ���� ��	�D� :�/@ �� /1�& 	)Y

��4��� 	�)#� �����  .), _�V42� �	�� ��*

�	�� �*  �4,�	�� <o$�C�� � l.� �� �	�?4�� ��

 ���� <��4�� N/3U& <��	 �	 � ),9/0 

�3� )@�	�)  "�&�	� �	 .)2), �J�2d/0* K�)�

�2/02 �* ) �$���� :�/@ ��1- 10  ��10- 10 (

 lo� .), c�6�100  �� �4�$��C�&

�3� ��� �� /�H2�o�/� T�U& ���� ��*

 �@�D4�� �=�Vibrio :�?$/�/�� ��9� "

) ������ <��� :��4��TCBS "BioLife "

�3� � ), �	�	 ���6 (��$�4��  ��&	 �	 � �*28 

 �	 �42��� 	��9  :)& ��24  ��/C2� �Y��

 ���0, .)2),�4���� �*  )��� ]��� ��

) �2/3� ���0,CFU '�� ���� .), 8�P2� (

�3� �� �/E.& ���� �� ���*CFU300 -30 

��4��� <� 	�)#� ���0, ���� ")2	/�  ��*

 ), �	�?4�� �)2�)Da Silva et al., 2013(.  

  

-.�� $��
�/ ,������
�� ��/  

�2/02 "����� ���	 ���� �	 �� ���9

 -34V& >/%� �� �), ���;� ��*/1�& -.$/0*

 "�/E.& '�� ���� .)&� <0Y �� ��� ����

 ]�4�� ���� �� ���9/3  ����24  <Q6 �Y��

�2/02 ������ ���9  � ), S%6 �*/1�& �� �*	

 lo�5  :�/@ �� ���C� �* ���� �� /1�& �#%6

�2/02 .)2), _�V42� ��	�D� �3��� �� ���9
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$/H2� p2�� ���0, �/� � �� �� '�26  �� <C,) ), 8�P2� �0C, ]/.�� c��R1.(  
  

   

 D�1,'�1+� �
2�' ,�� E
��� A+ $��
�/ F�+� � �
G1 :  

  

�2/02 lo��$/$ �� -.$/0* ��* )6�� ��*

T�/� � 8�� � ), <I4.& 	�I#2� )h �	�& 

N�\V� d/�?��42��) ��	5810 "Eppendorf "

 ��&	 �	 (�0$�5 �42�� � �	 �Y�� �� 	��9

10000  8�P2� �&� �� � �)  �I�6	 �	 ��	

 N�\V� �	 G��&��20 - �42�� ���)Z12 	��9

 ),H�)�.�	��  "���C0* �1391(.  

 ��/$ ��� ]��� �� 8�� '�L���� �J�&

)Lowry et al., 1951(  8�� �� �	�?4�� ��

'�&/Q$� ���91 �� �/.Y �2/02 	��)2�4�� � 

�	 N/R m/& 750 �4&/2�2 �� �	�?4�� �� 

 N)&) �4&/4���4Co�� ��14�	8405D47 "

Eppendorf���)2� (�0$� " ���� .), ���9

+��,  ��� �� �	�?4�� �� ����0�,/�� ��*

 <0#$� �/4�	 ]����� � (���� "/&�� ]���)

                                                             

1- Bovine Serum Albumin 

 J�/39 ��� �� J�/39 .), 8�P2� �)2��� ���,

 "��)�H�� N��4H3� ��� �� N��4H� "��)�H��

��� :�?H���H�39 ��� �� )���H�39

�	 ) ��2d��)�*GPO-PAP (H�)�.�	��  �

 "���C0*1391(  N����/��� ��� �� K�H3� �

'�L$�4�2 )Khajepour and Hosseini, 

2010 (���)2�.), ���9  

  

 D�%G� � "������+� �/  

N�&�2 	/� G.���� �	�	 �* �� �	�?4��  ��  

(��9/03� /&��-  GP.� 	�/& (/2��0��

�	�	 	/� N�&�2 �� � /� �� .���9 ���6 "�*

 �*��0�� '�� 	/ /& (M4�� /&�� �� �	�?4�� ��

� l2����� J�$�2�b ���R" �	 8�2��J�� SPSS 18 

 ���6 <�3U� � ��JP� 	�/&���9.  �H��I& ����

                                                             

2- Ortho Cresolphthalein 
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'�12��& �H� �� �*LSD  N�04�� j%� �	95 

.), �	�?4�� )@�	  

H���1  

 ����0�,/C�J�� ��*�/4��� _� �� N/R �	

 G��&�� ���	���)2� 9��), � <&�, )2��/, 

'�12��& �� 21/1±27/20  �&	 � �4�$ �	 8�9

64/1±84/25  � �	42��� 	��9 	/�.  

�� s/��& F��42 �2/3� 	�)#� ���0, ��*

 ��4���Vibrio  <C, �	2  �), �	�	 G��02

 	/ /& ��� ���� �� 	�	 �=2 F��42 .���

 ��!�� ����� ���  �	.#&� ��	 	�)#� �� �

�4���� �* �Vibrio  ), )*�, ��0�� �� �QH2

)05/0<P �E3� G��J�� �� �� ��/R �� "(

�2/3� 	�)#� ��� ����  � ���� G*�� �*

'��40� 	�)#� �2/3� �	 ��0�� 4 )@�	 

 ����  

�) ), �)*�=& ��05/0<P.(  

���)2� �� s/��& F��42 8�� '�L���� ���9

 <C, �	 -34V& ��*��0��3  F��42 .��� �)&�

 ���� ��*��0�� �� 	�	 �=2 �)&� ��	 ��

�.#& G��J�� � /& ��� ���� �J�& ��	

 �� ")2), )*�, ��0�� �� �QH2 8�� '�L����

 ��0�� �	  8�� '�L���� �J�&  �� ��/R2 

 )*�, ��0�� �� �QH2 ��� ���� )@�	58 

) �,�	 G��J�� )@�	05/0<P.(  

 ���  �!� ����� �� �)&� ��	 �� F��42

+��, �� ��� ���� ���� �����  ��*

���)2� ����0�,/��  -.$/0* �	 �), ���9

 N�)  �	 �&�2�� �/1�&1 .��� �), ���  
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 D�2 ?���� :,1
%# �+8C� � �#�� ��/Vibrio   4I (
)� �� �8� "�JK� ,'�1+� �
2�' ���� ��

 �(8/��)2  �4  L�21��') !�� "# � 8I��± ,�C' M��4� ����/ �N L��O P� 7 .(��+81���+ ��).  +� �+�

,' ��R1 ) 8�/�05/0<P.(  
  

� N��4H3� �J�& '��40� "]��� '�0* �� 

���  ��0�� �	 )���H�394  ��� ���� )@�	

�.#& (M4�� �� ), �)*�=& �� �QH2 ���	

) �,�	 )*�, ��0��05/0<P �J�& "���R �� .(

 ��� ���� �� �), ���;� ��*��0�� �	 K�H3�

 G��J��.#&� ��	 )*�, ��0�� �� �QH2 �� �

) 	�	 �=205/0<P�.#& :��?� �&� .( �	 ���	

 �	 J�/39 �J�& )=2 �)*�=& �*��0�� ��&

)05/0>P.(  

  

 D�3: (
)� �� �8� "�JK� ,'�1+� �
2�' $��
�/ ��� L�T�� � �+��'  �(8/��)  4I2  �4  "# � 8I��

!��  L�21��')± ��+81���+ ��).(,�C' M��4� ����/ �N L��O P� 7 . ,' ��R1 +� �+� /�� 8)05/0<P(.  

  

 ��861: -.��  ,������
�� ��/�A+81+  �� �8� � �< M��4�' (
)� �� �8� "�JK� ,'�1+� �
2�' $��
�/

!�� "# �  L�21��')± (���C' P+ G1+  

,������
�� ��/ �'+���  

,%�'),�� �� � <( ���  

!�� "# � ���7 ��/�����  

 4I 8I�� )8/��(  2 8I��  4 8I��  

�#
%<  a 
26/2±40/23  a 

24/2±72/25  a 
70/0±70/24  

�� ��%#  a 
00/2±00/33  b 

13/1±31/26  c 
97/1±07/23  

� �8� ���%<  a 
31/3±83/72  b 

04/2±80/61  b 
19/6±35/58  
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���%#  b 65/0±40/27  a 36/0±92/28  a 47/0±38/29  

�.#& :��?� 8�.0*��� '��` (��� �& �=2 �� ��	 *	.) )05/0<P(. 

  

UG�   

 F��42�)&� ��	 ��  �=2 �#$�%& '�� ��

 �� 	�	���  ��*  ��� ���� ���� �����

� /& G*�� 	�)#� �2/3���* ��4��� Vibrio 

 �	�� �	 �&�2�� �/1�&),)2  <C,)2  .(

 ��4���Vibrio  ��J�& ���/9 ��14�	 �	

�& �)�� ��tC����0�� <&�Y �� <�)Q� � ).� ��

�&/, �E2 �� .	&� )��  	�)#� G*�� ��

�4���� �* "&� )2�/�  G*�� �%��� ��pH  �	

 	��� '�.\0* � ),�� ��� ���� T�/� �	��

 G*�� � /& N/3� <��	 �� �$� )���pH 

 ^�& �P�42 �	 �� �), ��4��� K�M�/4��

�4���� �* 	��	 N�Q2	 �� �� �X& �)Ng et al., 

2015; Romano et al., 2015( '�����.� .

���� ��� ����	 :��!� ��4���)h��� .��� 

�� "��MY :�#$�%& '�=�� �=2 �	�	 ��� 

�� ���� /Q&�� ����) 4 )@�	 )��� b�4�� 

 �4  (�$� ��*)��� ���� )@�	 T���, �	

 �*�1=��&���#2�0& �!� �9)..���  ),�

��4��� ��* Ralstonia sp. "Pseudomonas 

sp.  �Alcaligenes sp. u��6 � ��* 

Aureobasidium pullulans  �

Chaetomium globosum 	��	 )Sulaiman 

et al., 2005(. "'�.\0* ���� ���9 /  ���� 

4Qt& �!� b�4�� )��� -34V& ��*)@�	�  �	

 ),� �� ���9/3 �4���� �*�)  �  �� �),

���9 ) �$�2�� �*�&Ictalurus punctatus (

 ����� �� G*�� '��4=�� �� ��/R �� �,�	

 ���� ��*��0�� �	5  �5/2  )��� )@�	

 ), �)*�=& b�4��)Lingham et al., 

2012( � b�4�� )��� �� �	�?4�� "���R �� .

�4H� �	 b��4�� )���  ���� ��* �*�& �3��

),� �� �?.& �!� 	��� � <� ��4��� 	�)#� � 

��4��� ��* �����4�����42�1  � )��� b�4�`

 �,�	)Schirmer et al., 2009( . F��42 '��

 F��42 �� :�#$�%& �)&� ��	 ���#$�%& �� 

�h��  "�1�	 (�R �� .	��	 �2�/V0* � �I��%&

b02 �� �$� ��*)��� �� ����/� �	�?4����* 

� �* �	�� �	 ��4��� 	�)#� G*�� � /& 

 g/�)Kluge et al., 2006(  )��Q�* �

 ���M��Oreochromis sp. )Ng et al., 

2009(  '�.\0* .),Da Silva  ���C0* �

)2014 b02 �� �	�?4�� �� )2	�	 ���J9 (

)��� �$� :����/� ��) �J�& 5/0" 1 � 2 ()@�	 

 :)& ��47 �2/3� G*�� � /& "���  ��*

                                                             

1- Enterobacteriaceae 
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 ��4���Vibrio  .), �&�2�� �/1�& �	�� �	

 �� �3�� �$� ��*)����4���� �* �?.& 8�9 �

 /\0*Vibrio & �9)2��	��� �!�/ )2��	 ����!

)Salem and Amin, 2012( �� ��/R �� .

 (�D& �J�& ��) �$� )��� e/2 '�).[1 "2  �

4  �&�2�� �/1�& ��I� G��J�� � /& ()@�	

 ����� �	Vibrio harveyi  ),)Romano et 

al., 2015( �	 '�.\0* .�#$�%&� �1�	 �

�	�?4�� �� '�).[ e/2 )��� �$� �� �J�& 
4 8�9 �� ���� �* 8�9/3�� ��� � /& 

) �)2M� �*�& �&��I& G��J��Paralichthys 

olivaceus ��4��� �� �Z �/& �	 (

Edwardsiella tarda  ),)Park et al., 

2011( .Mine  �Boopathy )2011 �=2 (

	�	)2  )��� �9)2��	��� :�)6 <6�)� ��

 ��4��� ),� ����� �	 b�4������0� �� �

Vibrio harveyi  	�)�041/0  )@�	��� .

 F��42 �� '�� �� �)&� ��	 �� �#$�%& '�� ��

 �/.Y �� ��� ���� �� �	�?4�� �� 	�	 �=2

 )��� ���� '�.\0* � �#�QR N/DU& b�

 b�4�� )��� /\0* �$�&� )2�/�  	/QZ� �	

 �� ���9/3  '�.\0* � �&�2�� �/1�& �4&M�

 ��������0� �* & GI2/ .).� �?�� ��!  

+��, ��* "����0�,/�� �D��, ).0,��� 


��� "�&M� ��#h� -�@/� �	 ��*

C�d/$/�J���  ]�4�� �).4H* Z3$�)QY)� 

*�.��� "���C0* � �1393( J�/39 .

���� )������/.&GI2 �� ��� ��  ��*

� �0Z& �d/$/�J�).2�& '�4� J4.� �  d/C�39

 	��	 �'�.\0*  �d�2� )�$/� SQ.& �/.Y ��

�& �	�?4�� 	/, )Dutra et al., 2008( �J�& .

D��, �/.Y �� /1�& -.$/0* �	 J�/39� 

]�4�� � ����� T���, ����  �4��9 �E2 �	

�& 	/, )Apun-Molina et al., 2015( .

�V� �	 -.$/0* J�/39 j%�  �� �4�/�

�/* �3��� /&CHH 1 �& K�E.��� .	/, 

 F��42 ]��� �)&� ��	 ���#$�%& �� "�h�� 

 :��?� K* �� -34V& ��*��0�� �	 J�/39 �J�&

�.#&�#$�%& /.��� .�,�)2 ���	�	 ������  �!�

 �J�� :�	/ /& J�/39 �J�& �� ��� ����

 ����� ���  "'�.\0* .��� �4��12 8�P2�

� "��/39�4� ����� J�/39 �J�& �� ���!

 �,�)2 �&�2�� �/1�& -.$/0*

)Boonanuntanasarn et al., 2015( �&� .

Yamashita ) ���C0* �2007 ���J9 (

	�	)2  G*�� � /& :�4�� �� �	�?4�� ��

 '�.\0* .), �/& /� �	 	/ /& J�/39

 �J�& ��) ��� ���� �� ����/� �	�?4��6/1 

 �16/0  :)& �� ()@�	21  G*�� �	 ���

                                                             

1- Crustacean Hyperglycemic Hormone 
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�/& /� J�/39 j%� ���0�� �� �	/$� ��*

& GI2 ����	/ G*�� � /& � �,�	 ��!

�0H�39�o��*�1  ),)Iman et al., 2015( .

 KH�2�C& 	�/& �	 ��)2� :�YMR� "/.���

 ����9�!� 	/ � J�/39 �J�& �� ��� ����

 .	��	  

 �� -.$/0* �	 	/ /& '�L���� <� �E3�

�& TQ��& ����� � �.0�� T���, �� � ),��

 �J�& GP.� �	 �.�$�� +��, �/.Y

�& �	�� ��� �� ]�4�� � �4&M� 	/,

)Apun-Molina et al., 2015( �� ��/R �� .

]�4�� �� 
��� �	 � "�%�U& ��* '�L���

 (�D& �d�2� )�$/� ���� -.$/0* �	 	/ /&

�& 	/,  �� 	/ /& ), ��9��� �� ).���� '�� �

�& -6/4& )�)  �%�U& T���, 	/,)Liu et  

al., 2012(42 . F�� �)&� ��	 �� �#$�%& '�� ��

���  �	 8�� '�L���� �� 	�	 �=2 ����� ��*

 ����2  �4 )@�	  ����� �� ��� ����

 G��J��58  �38  )*�, ��0�� �QH2 �)@�	

 <C,) �,�	3 ���C0* � �1.*�� "��MY �� .(

)1392 ���  �� �	�?4�� �� )2	�	 �=2 (

 �J�& �� '�42�J9�4�� �2�)12� ���� �����

                                                             

1- Hyperglycemia 

  

100  �150 �3�& 8�9/3�� �* ���� �� 8�9

���"  :)& ��9  '�L���� G��J�� � /& "�4?*

* 8�� '�.\0* .), �&�2�� �/1�& -.$/0

�.#& G��J�� �	 -.$/0* '�L���� �J�& �	 ��	

 ]/3���� b��/����� �� �), ���;� ��*/1�&

) ), �)*�=&Z3$�)QY�  "���C0* � �*�.���

1393�& �E2 �� .( �� ��� ���� )��

N�#� N/3� b�$/��2� ����k ���� �)Q� ��*

�& '�L���� )�$/� G��J�� � /& 	/,

)Kamgar et al., 2013(. '�L���� ��* 	/ /& 

 -.$/0* �	<&�, '�L���� �	 ��9�	 ��*

KH�2�9�����1�& �����.,K �Z& ��*"  �����

 ��*)�4o� � ��)�H�� N/.� K4H�� "	�I#2�

����C�&)h ��� �1.*��) � "���C0* 

1392.(  "�), �/.Y �$�%& �� � /� �� '�����.�

 �	 ���JH� GI2 -.$/0* '�L���� 	/QZ�


��� G��J�� �	 �&��I& � /1�& �.0�� ��*

���0�� �����.	��	 �*   

�V� �	 �/X� �� ��MY N��4H3� "�4�/�

/&�/* )�$/� �	 "N/3� ��4��� �	 ��*

��/� � �)�i��4�� <��	 ���)2���� '�� �� .

�V� 	/ � N��4H3� )�$/� �� �	�6 �4�/�

).4H�2  �	 �	�& '�� ��� c��R �� �Z.� �

 ���6 �/2�  ]�4�	�& 	��9)Bonilla-

Gomez et al., 2012(�� . 42 ]��� '�� F��
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��� � N��4H3� �J�& "�#$�%& �	 )���H�39

 ���� G*�� ��� ���� ���� ��*��0��

 N�) )1 .( "�4��� '�0* �	Beheshti  �

) ���C0*2012 �	�?4�� �� )2	�	 ���J9 (

 :)& �� ��� ���� �� ����/�8  � /& �4?*

��� � N��4H3� j%� G*�� �	 )���H�39

 �� �2���� �	�?4�� "'�.\0* .), �H2� /�

���� ��� �� �J�& 6/0 )@�	 �� :)& 
28  � N��4H3� �J�& G*�� � /& ���

���  ), �/& /� �	 )���H�39)Naziroglu 

et al., 2014(. �� ���R G*�� �J�& N��4H3� 

��� �v�& �	 )���H�39 �� �), ���;� ��*

 b��/�����Lactobacillus  ), �)*�=&

)Mansoub, 2010( ��� �$�%& �� � /� �� .

, )�o�$ ����f �J�& �	 ���JH� �!� ��� "�)

.	��	 �� '�� "�� )��� b�4�� 	/ /& �	 

K�J2� �H�/2�� �� ����)�$/� ��*  �)..�

��� � N��4H3� ���9/3  )���H�39�& ).� 

�P�42 �	 �� � �E3� G*�� 	��	 �� �	 �� �*

)Yamashita et al., 2007(.  

 w?� ���� ����h �D.Y b� K�H3�

�V� ���4�/0* �4�/���� GI2 �D.Y '�� .

�0Z& �	 ��/�"���)2� K�E.� "�2/� ),� 

)Li and Cheng, 2012(  �� �.0�� K4H�� �

N�#� ��)�H�� N/.���� ����)Ai et al., 

2008( �& �?�� G��J�� "�#$�%& '�� �	 .).�

�.#& �� �), ���;� ��*/1�& �	 K�H3� ��	

���� ��� �QH2 �� ��0�� )*�, �)*�=& 

 N�) ) ),1 .(Kishi ) ���C0* �1999 ( J�2

 ���� ����� ���  �� �	�?4�� �� )2	�	 �=2

 :)& �� ����32  _�  G��J�� �� �P.& ���

�/& �	 K�H3�  �� �	�?4�� "��MY �� .),

 _)  G��J�� � /& :�2/����� � :�4��

 ), �H2� �	�� �	 K�H3�)Trinidad et al., 

1996(�& �E2 �� . �� ���� b�4�� )��� ")��

 :�4�� <�C=� �� K�H3� 	�� �J�2/� K�H3�

� /& G��J�� ��$M� K�H3� �	 �	�� 

�&  	/,)Kishi et al., 1999 �P�42 �	 �� (

G��J��  � -.$/0* "N/C��/� �	 K�H3� �J�&

 �� ]��C2��/��o* �� .	��	 N�Q2	  

 �� 	�	 �=2 �#$�%& '�� �� <@�� F��42

+��, '�L���� /\0* ����0�,/�� ��*

 �� �), ���;� ��*/1�& �	 K�H3� � N/3U&

 .���� 	/QZ� )*�, ��0�� �� �QH2 ��� ����

��� � N��4H3� �J�& <��I& �	 )���H�39

 ��*��0�� �	 ��MY �� .�,�	 �=*�� �)2��

)#� ��� ���� �����2/3� 	� ��4��� ��*

Vibrio  G*�� ���10=[ �/R �� �	�� �	

�& 	�Z.=�� '�����.� .���� ���� �� 	/,

+��, �*/1�& �	 �.0�� � ����0�,/�� ��*
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 	�/&����� � '�.\0* � 	��9 ���6� '�� ��!

�2/9 ���� �	 �	�& � �#$�%& 	�/& ��J�� ��*

.	��9 ���6 �����  
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V���'  

,���7 .�.E � �� .� ��� R.  #���  ,����

.(.E� .� ,��7� M�: �  .� �
W�' ,XA+�

1391 .�� 	�� -34V& >/%� �.�J1��  ��!

 ��*�4&���� �� ���� �� �*�& 	�� �� ��/�

 _� ���	 p.[�� �	 -.$/0* ����0�,/��

���,) 'Astacus leptodactylus.(  �3P&

���� :M�, �03Y "22)1 :(184–175. 

,/����� ,Y%�+89: .�� .( ��� 4C6� .� ,1�)%� 

� ,%X  .( ,1�C�# �
�1393 . �	 ���9��C�

b��/����� �� �2/9 
��� �� ��/3���� ��*  ��*

�H� �	�� ����C�& �/3� � �.0��  �/1�& ��`

���� )�?��� )Litopenaeus vannamei .(

���� :M�, �03Y �3P& "23)4:( 117–

105. 

,2�/ � � ��18:�X �.�.Z ,C��� �.E �8�7+ �.

 .� �
>� � .[1392 .����� �!� >/%� 

-34V& �2�)12� '�42�J9�4�� �	 ���  ����� �� 

���� +��, ��* ����0�,/�� � �.0�� 

�@�D4����� �/1�& �/  )�?��� ���� 

)Litopenaeus vannamei (�	 �Z �/& �� 

G.� G*�� )�), W�H��/.� � 8/3Y �3P& . 

 "�����	12)2 :(114 -103.  
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Abstract  

The objective of this study was to evaluate the effect of dietary supplementation 

with apple cider vinegar on the hemolymph parameters and Vibrio spp. colony 

forming unit (CFU) in the intestine of the Litopenaeus vannamei. In this study, two 

hundred twenty-five L. vannamei with an average initial weight of 10.2±0.04g were 

fed diets supplemented with of apple cider vinegar for 60 days. Treatments included 

levels of 0% (control), 2% and 4% apple cider vinegar diets (triplicate). The 

shrimps were randomly sampled for determination biochemical parameters 

hemolymph and Vibrio spp. counts at the end of the experiment. The results 

indicated that Vibrio spp. CFU counts of the shrimp fed with apple cider vinegar 

diets were significantly lower compared to the control group (P<0.05). The shrimps 

fed with the supplemental diets had significantly higher total protein and calcium 

levels (P<0.05). But, no significant difference was observed in the glucose level 

among treatments (P>0.05). In contrast, the cholesterol and triglyceride 

concentrations were significantly decreased in the shrimps fed with diets containing 

apple cider vinegar and a dramatic decrease was observed in 4% apple cider vinegar 

treatment (P<0.05). Results of this study indicated that the addition of apple cider 

vinegar can changes the hemolymph parameters and decreases Vibrio spp. CFU 

load in the intestine of shrimp. 

Key words: Apple Cider Vinegar, Hemolymph, Vibrio, Litopenaeus vannamei. 
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