
 ���� ���	
� ��
�� ����� ���� ���
� �
	���� ����� �!��"#��$ � %&'( �)*+ ,� �%-&�$  %�!      %-&  

 

  

  

 ���� �� �	 
� �
�� 
���� � ���� �� � �� �� ������ ��
 �� ��
��

!��� ���� � "�����#�$%� 
�&� �'�� �(�� )�'(Cyprinus carpio)  

  
����� ��	
���
���� ���� �*��������� ���
� �������� ���� �  !	"� 

� ����� ������ 	
��
�� �����
�� 	���
�� �
��
��  
� �
���
� ����
������� ��
�� ����� ���� ���� 	
��
�� �!"�� ���� #  

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

)01
��� 2��
� :34/6/789��;� 2��
� � :3</3=/78         ( 

�����  

?� @�AB� C�� �� #����) D�� �� �E ( 2� �� 
�
� ���� ���F 
) �
�G
* #����)H (I'�J 
) �
�G
* #����)	�
;- �� ��� K$ �

 #G
* C.�� ���%* D�� 
) IL�
A* �� ��� �� I)�M 
) N�* � OP�*)Q� �� R�
S N�* ( �)TS
� U�.�� ��V�* � #W�� �
G 	����

1�$ ���F #���) ���* #X��%* ��Y� #G
* ��0. #�%* �?� #G
* 0��$ 0�W�� �) �N�* �� K&F #����) D�� I� ��� �
�
 [�
.
 ����

���� . C��

�* �  #�%
 ���\ TS
� #)
����pH !����]� �^,.P* #��
*�� �
G�
��� C�) � �
.�� �� _` �
*� ��' �� I,a- 

#�%* �
��� �
�
 �� ���� . ��
��* Q� �� R�
S I� #

�G
* �� #�%
 ���\b ��S ���A* C��.��) I) �N�* �� _` 0-
� )c/dd 

�e�� (���� . �� 9���� I) OP�* K$ 	�
;- � 2� �� 	�� D���) �
�G
* #�%
 ���\Hf N�* �� _` 0-
� )H/ff�e��  ( �cg 

 N�* �� _` 0-
�)E/hh�e��  (���� �i���� I) .�
��� �� I) 0&L
 ��S
� 
) ����\ �OP�* K$ 
) 	�� D���)  �
�G
* ���� 

��.��� .��V�* pH Q� �� R�
S N�* �
�G
* ���) N�* �� _` I,e
1") bf/c ���j$ 2� �
��� ���) � hb/c OP�* K$ �
��� ���) � 

kk/c��)  .
G�
��� ��
� �� �� C��
` I,a- Ol)� ��V�* �OP�* K$ 	�
;- 
) 	�� D���) �
�G
* ����) . #
�S �
G��.�
1 0m,J 

 U�.�� I) I.L)��)���
��"` !
.�n � V��,$ ���V�� ( K$ ����j$ 2� �
G�
��� �� ���� #�%* ��o) �Q� �� R�
S N�* �
��� ��

 K*
� �
��"` �G
� �
��� � OP�*p��) ��n
) ��
��&
 �
.�� � #����) U�.�� 0B� I� ������
 IlM�� ���� 	�
� #G
*  . [�
.


#G
* I� ��� �
�
 @�AB� C�� �� Ke
�) I� #�
G 9���* I) 0�W�� ��
�� I.�� �� �� I)�M 
) _Y� � D���) OP�* K$  	�
;- 


��) �� C��
` ���� #�%* ��' I) �Q� �� R�
S N�* � ���j$ 2� �
G�
��� I) 0&L
 
�
� I) 	���� U�.�� � I.��� ��n
).  

  

�#���$�%� ��& : #X��%* ��Y�(Cyprinus carpio)�OP�* K$ �U�.�� �0��$ 0�W�� �Q� �� R�
S N�*   

  

  

  

  

  

  

*����� ��	�
��  :  �
�� :������������  ����  :������������  E-mail: Znmouloodi@yahoo.com 



%-�                    	� ./ ,� 0��1 ��"�2 � 34
� 56 � 7
 �� ��89
� :�� �� �;�	�...  

 

���	�  

 ���� ���	�
� �
 �	���� �	��� ���� ���� 	� �����


����� �� !��" #��� �� $����� 	�%
� � !&�'�� ���

 (��� 	�)�� �� �%�*�+ ,��-�%+
 ����.��/ �  ���

 ��0�� �� �&�1 2�34 5��67� � ,�� �
 89: !���

�+
 �;& 2�<9� ����1 !� ��=�� . ?�	 �'�� $
�*
 	�

 �+
 @� �
 A	�" ,�� � !B0" �$����� 	�%
� 2�
;%�

!7*;: C�� ��?�	 5*��;&�� !� $�*��� 5%
� ��� .

-�%+
 ��D"�& ,�� �
 89: � 
	 !%/�� � !E�" ���

!� 	
�: ��F�� �G�;��� . !93H I%��+ 
� -�%+
 8�
�H

-��=���J�� 	�G� �K�%E 	� � �*�G� 
	 ����� L 

��/�J��L2�E	�%�*
   2��%� � 2����	�� � �;& 2��/ 

5��� !� �
�� $�" $�	� �� 
	 ��;�� . MH�� 2����	��

 ��7�*N1 �J*�� �.�4 ����)�7+N� ���P1 (*
�/
 ( 	�

 -�%+
 ���� $���!� ��& .!/�R �
 � �%
�� �S�E
 T7K� 

 !� ��.���P1 �!ENUH ��.��/ (*
�/
 MH��  �$� V�3�

 �7+N� W�%�= (*
�/
 � ��
��!� ��& (Askarian and 

Kousha, 2006).   
�F
 	� -�%+
 ��.��/ � �� $��� � 	�%
� �
 (�� ���

 !*��7�&��� ���;�*��/ �X9��� !�*���;E
 Y+�� � 	�%
�

G� ��E !��� ,�� �
 Z� 8��& �� ���1 !� 	
�: ��F�� �

 V�3� ���
�� !� ��.���P1ATP T*�+ (��� � pH 

 (*
�/
 � WNUH ��
�� !� I��.���%� 8�.� �� �PUH

�+
 ��%�= ;�+
 . ��B*� W	�9��!E��� �� �*�"[ 

 �	�%
� �
 89: ��
�� !� ��.��/ 2�R 	� �PUH $S���P1

 V�3�!� ��&���%�= ;�+
 ;�.�� �F
 	� �pH   �PUH

 �� �9�E ,�� �
 89:!E��� �� �N\�� ��.��/ !��� 

!� ��%
�� (��� ��	
;E ,�� �
 89: ���*�  ;��*

 8:
;4�pH!� ]	 ����� �,�� �
 ;�� �PUH  ;�� 

(Kristoffersen et al, 2006) .  (��� pH #9+ #P^
 

 $;& ��� ��� (*
�/
(Gaping) (Lavety et al,1988; 

Martini et al, 1996)   (��� � �PUH �6�� (*
�/
 �

 �&�1 ��0��!� ��&)Einen et al, 1999; 

Ingolfsdottir et al, 2004 .( � -�%+
 �F
 	� 5��67�

 !
�E ��7� �;*;� �,�� �
 89: !ENUH ;*;& ��.��/

!� 5�� �
 ��E �%�*�+ � ��^� �%�*�+��	 )Bremmer, 

1992 .( 	�%
� � !&�'�� #+��� ��'&�	 �
 ���0%+


!��� �9_� ��F�� ;E
�� !� $����� T*�+ ��0�� �� �	
�

�%&
<1 �P��4 �&�1   (Kiessling et al, 2004; Marx 

et al, 1997; Roth et al, 2009)  �  � !:N"
 ��1;*� �


;�&�� �%9+��� ��E !7PH.  

 �$����� ,�� �
 89: !&�'�� ��� ?�	 �
 !�*

���"[  Y* 	� �'E� ���+)Y*�	
<1 (� �+
 (��� MH�� �

!� ,�� �
 (�� ��.��/��& . �
 ���0%+
 �B*� ?�	

 T*�+ ,�� � !&�'�� �
�� �� �+
 �`�� 81 �	�3H

�	
� ���	�� $����� (Robb et al, 2000) . W
�F
 !.�

�+
 �;
E !*�+��& 8��� 	�a� ���� $� �*S�.�*��/ 

)Ribas et al, 2007.(  (2007) Ribas  et al !��� 	� 

2�B�+ 2�+  Senegalensis)  (Solea  5%
� ;�%/�*	�

 ��� #+��� ?�	 �`�� 81 �	�3H�
 ���0%+
 �� !���

 	�%
�� Y* � @� 2�PG� �� 5%
� ��� ?�	 �� �9�E

 @�" ��0��  5��b I� ��*	�R �� �+
�� 	� !.�7��

���E 
� -�%+
 !��� �
�� I� � ����  �&�1 .Bagni 

et al.) 2007( !*�*	� -�� !��� 	� Dicentrarchus 

Labrax) ( !*�*	� I�+ �)Sparus aurata ( ?	
�1

 2�PG� �
 ���0%+
 �� �9�E !�
" 	� !��� ,�� ;E���

 5*
 �� �	
� �
�7� �� !��� �
�� !*=�� -�%+
 �Y* � @�

 T*�+ (��� #9+ -�%+
pH !
�E ��7� ��&�1 

!� �P��4 �&�1 #+����E ��0�� � ��;*;&��& .

Wilkinson et al.) 2008 (  !*��+� !*�*	� -�� !��� 	�

(Lates  calcarifer) �-�%+
 �G� $����� ;E��� $
��H 

pH5�*��  D"�& � �%�*�+ !
�E ��7� ��� ���

 ?�'�� $����� ���1 �� �9�E ���=�� $�" �*S�.�*��/

;�%&
� �`�� 81 �� �;&.  

E�1 5*�%7'� �
 !�* !.�7�� 	�J� � �� �
 � !&	��� �

$����� �P7�;&�� !� $
�*
 	� 	
;/�R��  . �� !��� 5*


� -�%+
 �@� �
 A	�" !B0" X*
�& �� =�� ����\� 8�.� 

 87G%� ,�� �
 89: !E
�
�/ �N\�!� ��& . !E=�R ,��

 �	�K� c�G. �
 I� � !:N"
 �)E �
 I�) $��� �*�*;�

�&�1 ��0��� (;&�� !7E #+��� .!� �K�%E 	�  ��*��



 ���� ���	
� ��
�� ����� ���� ���
� �
	���� ����� �!��"#��$ � %&'( �)*+ ,� �%-&�$  %�!      %--  

 

&�'�� ;��	�� ?�	 �* (��� 	�)�� �� ,�� �
 89: !

��.��/���1 [�`�
 	�J� 	� �� . W
�F
 !+	�� 5*
 	�

Y* ?�	 �� !��� !&�'�� �`�� 81 �
 ���0%+
 � �	
<1

 @� �
 A	�" !B0" �� ��*�\� 	� ��+ 	� ���b �� ,�� �

 �	�� !.�7�� 	�J� !0�� ��� D"�& � -�%+
 Y+�� ��

%'� 5���� �'� � �%/�1 	
�: !��*�	
 5%
� ?�	 5*�

;E;& ��*�\� I� �� ��	�7�� !��� .  

  


�� � 
�����  

�
��'(��&�� ��)*� � ����  

?�	 ��F�� !+	�� �'� �� !��� 5%
� � !&�'�� ���

 ��*�� 	� ��P��4 �&�1 !*�'E ��0��� -�%+
 $
���

deff �
;�� �eg �	
��� $�� �� �;E� !.�7�� 	�J� !��� 

 ��;4d�`%+
 �
 h�1�P�� �� !����1 $����� !&	��� �

 ���� �� � ��'� $�%�P1 $�%+
 $��� �6�*
 �\a��

���� W�\�\G� h�PH ��B
E
� WN�& ���1 �	���

;*��1 8\%�� �$�1�1 !��9R T����� ��	��
� .!��� �� 

��*
� -N1�9*�/ $��`� $�	�  �� ��
�� !7K4 �
	
� �� �

�mi @� ;�0� IK4 � � me I�
�� �� �;E��� f��  	� !�

 X*
�& �� �� ;E;& �	
;'BE ��� �* W;� ��  $�`� ��

 	
�: ���H �*S�.�*��/ X*
�& 	� � �%
1 	�1��+ ;*;�

;E��1 .!��� �	
;'BE $��`� !E���* jN��� X*
�& 	� ��

 �� � �;& !��
�� h�
;� 	�a� � ;�%&
� 	
�:if �H�+ 

!� k*��� �'E� @��
 !7�E ��;4 �	�� �*;& . @� ����

�`� ��	�� 2�R 	� $�d±ge ��
�1 !%E�+ ��	� pH ��
�� 

 ��g/m±df/f 2�PG� $n���
 $
��� � d±o �� h�1 !P�� 

��� �%�. . �H�+ 	� ���	 	� 	�� �* $����� !%+� !��
<^

dg�P� �� � �'p  $
��� �� 	����� �	�K� ���g ;�	� 

�/�1 h�KE
 $;� $�� . ZJ+gi � $�� 5�BE��� �� !��� 

��� �� 2�R #�im±dmmq � r/m±r/es 	�a� �%� !%E�+ 

?�	 2�7H
 �'� !/��3� @�`%E
 	�%
�� !&�'�� ���

;E;& . ���
�� �P�+�� �	�%
� �
 Z� $����� ��%����

 �:� �� !.�%�K*�d �:� �� ��%���� �%`� � h�1 d !P�� 

;& h�KE
 �%� .if?�	 2�7H
 �
 89: �H�+  !&�'�� ���

� a: $����� !��
<^ �5%
�;& T .  

!��� !+	�� 5*
 	�� ?�'�� ?�	 �� �� ��  �� ZJ+

;�%/�1 	
�: (*���� �	�� � �;& �%
� �+ 	� ���b .

 !
*���� 	�7�� �� 	� !��� �
;��f��� �;H  . 2�
 	�7��

��� �;& ��" Y* 	� $����� $�
� 	
�: . �� �$�����

$�`�  �;&��" Y* $� 	� �� !*��)@� $�;�  ( �9�E ��

 !E��d:d  � ;E;& 8\%�� ���� �;& �%`*	 �Y* � !���

;E;& 	�%
� �+ �� ���b �� �8��� !&�'�� �
 Z� .

 ?�	 5*
	� $����� !&�'�� $���  5�BE���rg � �\�:� 

gq��� ��E�F  .!��� 8��� !&�'�� $��� u:�� h�B�� ��

��� !

�� ?���+ W���4 .(Bagni et al, 2007) 	� 

81 �	�3H�� $����� h�� 	�7��;E;*��1 ?�'�� �`��  .

!���$�`� �� �� 2�PG� ���4 ���d �	�3H �%�. !P�� 

;E;& 8\%�� @� �%�. ��	� D.�" �`�� 81)Grzegorz 

et al, 2006 .( ���0%+
 �	�� �`�� 81%dmm �
� D.�" 

 �
 � ��� �;�� �+;� �`�� ���1 81� ,�� ��:�+ ��a\�

;*��1 ��'� $�&�� ZE�+
 w*	�� ���& . 5*
 	� ���E 	�7��

;E;& �%
� �+ �� ���b �� $����� 8��� !&�'�� �
 Z� .

 81 �	�3H 	�7�� �
�� !&�'�� 2�7H
 $��� 5�BE���

 �`��e � �\�:� iq;& �9F ��E�F  . ��*�\� �
��

?�	  �$����� 	�J� 	�%
� w*
	 ?�	 �� �;& ��[ ���

!��� A	�" @� �
 !&�'�� 	�7�� �E�1 x�� 2�7H
 $�;� ��

� ;E;&���� 	� !�
" 	�  °C go Lgq W;� �
 Z� 

5�BE��� �!E=�R $��� gse ;E��� �\�:� )h�+ 	�7�� .(

9�� 	� $����� ��P� �,�� �
 ;��� �� ���4 h�/���%+
 �

;E;& �	
;'BE Y* . 

	�� 	� $����� �
 �	
��� �E�7E� �� !E��� �m �e �s �gi �

er �if �rm � og �/�1 h�KE
 ,�� �
 Z� �H�+  

(Acerete et al, 2009; Roth et al, 2006) . �	
��� �E�7E

 �H�+m ,�� �
 Z� �P��/N� �!��� ���/�1 W	��  .

 �)P^ (K�+ 	�)�� �� ��E $����� �
 ���BE�"

 	� �-�%+
 �� X9��� !E�" ���	�%��/�H�+�0�   �
 Z�

;& h�KE
 ,�� .D"�& ��*�\� �
�� 5��67�  ���

	�7�� �+ 	� -�%+
 �*S�.�*��/ �
 ��7+N� ;��& ���1 �� 

f6b�4 $�	� �;E� !��� � �� 2�7H
 $�;� ��	
� �BE �

;�� 87H �� ���BE�" �	�%
� �* !&�'�� ?�	 �E�B6��.  



%-�                    	� ./ ,� 0��1 ��"�2 � 34
� 56 � 7
 �� ��89
� :�� �� �;�	�...  

 

 

� ���� �� �	
 ��
� ���� –��� ��� �� ����  

���  ����� ���� 


�����  (�+ ,�#����-�" .�*����') -����'

�0	)�(  

 !�� �:�+ ��4�E �
 ��*	�J� yE�+ X+�� ���1 $�"

�/�1 h�KE
 uP%`� ���	�7�� $����� .�E�7E�� !E�" �

�.�. �� S�0*�%E�+ ��B%+�	� 5*	�J� �� �%
^� $� ���

 	� �;E;&emmm  rpm W;� �� dq� S�0*��%E�+ �\�:�  

�;& 
;� $�" ��7+N��   	�gmL �
�1 !%E�+ ��	� 

;& �*�/;E . -�+
 �� �7+N� 2����	�� �)P^

 X+�� �;& ��
� z�& 87�.
	�%+� et al.  Rotllant  

(2001)  ?�	 ��Radioimmunoassay (R.I.A) 

��
;E
 ;& ���1 . �� ��E �7+N� W�%�=� ���P1 z�a+

yE	 ?�	��P� 	� !7*�E� !K�+���ELISA  ���0%+
 �� 

��� �
 � $���� -	�� ���& #���� �� �	�K� ���

;�%/�1 	
�: !+	�� �	�� I*�E� I�& ���& .  

  

�*��
��2 3+��  

��
;E
$;� !1;�7" $
��� !
�E ��7� ���1 �:�+� 

 ?�	 -�+
 �� !��Bito et al.) 1983 (;& �9+�G� . ��

 ���F ��� �9. ��	 �	�R !��� �� W	�� 5*
!� ��& �� 

 �
 �B*� u3E � ���� ��	 !\/
 W	�3� !��� 2�R u3E

;&�� $
�*�� ��� �9. . ��� {a+ �9. ���7H �P��/ ZJ+

 	�)�� �� 
	 �
;H
 � �%/�1 ��
;E
 
	 !��� h� ��'%E
 ��

� 	� �;*��1 �|
	
 ;�	� -�+
 �� �� ���7� D"�& 5���

I*�
� 	
�: �*� 2���/:  

  

}(  

  

     

 �
 �%�~�� �;�� �+;� �
;H
 �1
ee5�� ���7� �
 89: �BE��� �;&�� ;�	� ee�  oo  �
 ��=�� � ��7� �*��E  �;�	� oo 

�+
 8��� ��7� �BE���  �;�	�)Ribas et al, 2007.(  

  

���$���	�4pH .567   

pH �[�0E ���%�.
 $��� �	
� �� WNUH pH 2;� �%� 

Testo 206pH2)$�7.�  ( �*� �!9E�� X" �=�� WNUH	�

��
;E
 $�����  !%
� �.��;& ���1 .  

  

�'8��4 ,9  

 �!9E�� X" �=��  ��4�E 	� $;� �~ �7+ WNUH �


�
;E
 �� �P�/ �* Z�� �P�+� �� !��� !%
� �.�� �*�� �� �

 ��;4d×g×gm X+��� ��'� !��� �� �
 �%� !%E�+ 

 �:� �� !.�%�K*� ���
��mmd/m8*�/ 	� � ;& $��  ���

 ���� 	� 2�6`* 	� � �;& �;�6�� !������.�i ��	� 

!%E�+�BE �
�1;E;& �	
� .;��  �
sr �H�+ ) �E�9& 	�'~

��	 (�BE8*�/ ��	
��P�/ � �;& ��� �� ;& 5*��� j
�;K� ��

)Roth et al, 2006 .(@� ;� 	� �*� �a�
	 �
 �~

;& �9+�G�.  

  

  

g(  

 =@� �~);�	�(  

  

  

  

����' -����'  

��
�  ZE�*	
� !�B7� $���� �� 
;%�
 ���Levense h�KE
 

 �/�R �* ZE�*	
� ��.�E� �	�� ZJ+ �(ANOVA) 	
�: 

�/�1 .5�BE��� ��*�\� �'�  	� ��$��� �� uP%`� �

�	�7�� 5�� 	� � ���1 �E�7E 5�E
� $�����
 uP%`� ��

 {a+ 	�mq/m;*��1 ���0%+
 . �� �� 	
��7E I+	  	
�/
 h�E 

SPSS ;& h�KE
.  

  

�����  

�*�� 
��2 3+��  

 �;E��� !�
" 	� �� !E�����e �,�� �
 Z� �H�+ 

	� ��;E
 $��� �&<1 �� �� ;�%&
� ��: !
�E ��7�gi 

 �� ,�� �
 Z� �H�+g/eg 84 �BE��� �� ;�+	 ;�	� 

$;&�+
 !
�E ��7�  .Y* 	�7�� $����� �
 Z� �	
<1

���� �� ��
 ����� ������t�!" ��
 ������  #$� �� %& ��'��(
 �)	� ��*+ ��,$� �
 ���� �� -    

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

  100  



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

 
 �&<1gi��7� ;4 5*��=�� �H�+   	�7�� 5*
 	� !
�E

;E�
� $�
E 
	 .��7�  �� ��*�\� 	� $����� 5*
	� !
�E

�&
� ��� 5�*�� W;& �@� �
 A	�" ,�� 	�7�� . 	�

 !
�E ��7� ���& ��`�� 81 �� �;& ?�'�� $�����

� �� ��*�\�	� !3`
� 	�a�� ���� ��"�� �� ��B*� 	�7�� � 

 �
 Z�rmV�a�E
 � h�E j�%9�E $;� �,�� �
 Z� �H�+  

 ;�%&
� ��*<� . ��%7� W;& $����� 5*
	� !
�E��7�

 �
� $�
E 
	 ) 8�&d .(  
  

  
  

 ����� ��	
�� 
	�� ������ ���� �	
� ���� ������� )(Cyprinus carpio �!
 �" #$� %&��!  �	'�"(*&+� ,�� .(a-d) -!�/ 

#$0�� ���� �!�1&� $��2�� (*&+� ,��
�
�� 
� ���3 �4 
� �	
� ���� 
�� �0�� �!�1� ,)56/5<p .( 9�:���� ��$;�= 
����   

>?� 
���� ,�@� �".  

  

 pH����  

               	��J� 5%
�� ?�	 � !�&�'�� ��� ;�E�
� $�
�E w*�%E

  ���� !.���7�� pH   !����� ���F
 !����� �PU��H �	
� �	
�

)mq/m<.(p �BE���    $
��� 5pH       8�1 �� �� !E����� �PUH 

             Y�* ����	�7�� $������ �
 �%
��� �;E;�& ?�'�� �`��

����� @� �
 A	���" ,���� � �	
<��1 . 5�BE�����pH �PU��H 

              	� 
	 �;��� ���
 !
���� ;�E�	 �`�� 81 	�7�� $�����

      �
� $�
�E ,�� �
 Z� W�H�+ .      5�BE���� ����.�4 	�pH 

        �\� ;E�	 �
	
� @� �
 A	�" ,�� 	�7�� �PUH  �"
���* j�9*

��   ��� T*�+ W
����� .        	� ��`�� 8�1 	�7�� $����� �PUH

            �H��+ ��� ��� !�+	�� W�H��+ h�7� rm     �,��� �
 Z��

  !���� �	�a�  	
�pH           ���	�7�� �*��+ ��� �9��E ���=��� 

;�%&
� .pH            Y�* � @��
 A	��" ,��� ����	�7�� �PU�H -

    #���� �� �	
<1e   � gi        5*�%7� �� ,�� �
 Z� �H�+  

;4  ;�+	 ��".         !
���� ;E�	 �`�� 81 	�7�� ��
 pH  
	 

   W;� 	�og  �E�7E �H�+      ;�%&
� ,�� �
;�� ���1) 8�&

g.(  

  

  
  

 ���A� ������� pH��	
�� 
	�� ������ %*B; )(Cyprinus carpio�!
 �" #$� %&��! �	'�" (*&+� ,��  

(a-d)#$0�� ���� �!�1&� -!�/ �0�� �!�1� ,
��pH�
�� 
� ���3 �4 
� >�	C �� (*&+� ,��
 $��") .56/5<p (  

) 9�:���� ��$;�=$��" �� 
���� ,�@��" 
���� (  

    



%-/                    	� 01 ,� 2��3 ��"�4 � 56
� 78 � 9
 �� ��:;
� <�� �� �=�	�...  

 

���	 
��
  

     	� �PUH �6�� $
���sr       	�7��	�  �,�� �
 Z� �H�+ 

!��� 	�a� �`�� 81��� �B*� ���	�7�� �
 �%7� �	
�. 

             � @� �
 A	��" ,��� ����	�7�� 	� �;�.�� �6�� $
���

Y*"
 �	��� �)E �
 �	
<1 ;�%&
;E I� �� !/N%) 8�&e.(  

  

  
  

 ���D� >�	C EF"G ��H�� 9�:����  )$I
� %" ( 
�JK ��	
�� 
	�� ������ 
� L�� 3� MN >;�? (Cyprinus carpio) #$� %&�� ! �	'�" 

�!
 �"  (*&+� ,��(a-b)#$0�� ���� �!�1&� -!�/ �0�� �!�1� ,�� (*&+� ,��
�
�� 9�" EF"G ��H�� 
��  $��")56/5< p  (  

) 9�:���� ��$;�=$��" �� 
���� ,�@� �" 
���� (  

  

����  ��� ���������� ���)����! ����"	( 

!+	�� w*�%E VN%"
 $����� $�" �*S�.�*��/ ���

!����
� $�
E uP%`� ���	�7�� 5�� 
	 �	
� . 5�BE���

 �
 A	�" ,�� $����� $�" ��7+N� 	� 2����	�� �)P^

 j�9*�\� @�r�  �	
<1 Y* 	� � ��
�i��� ;��& 	�7�� ��
��  .

 ;��& 	�7�� �� �`�� 81 	�7�� 2����	�� $
��� 	�

!��� W��0�;
E �;��
� �	
�.?�	 	�%
�� !&�'�� ���

 ��F�� �7+N� W�%�= � ���P1 $
��� �� 5��67� uP%`�

!����&
� �	
� . 	� �7+N� ���P1 �)P^ 5�BE���

\� @��
 A	�" ,�� $����� j�9*�q 	�7�� 	� � ��
�� 

Y*  �	
<1e��� ;��&	�7�� ��
��  . $����� ��7+N� ���P1

!��� W��0� ;:�/ �`�� 81 �� �;& ?�'�� 	�7��  �� 	
�

��� ;��& .  @� �
 A	�" ,�� 	�7�� 	� W�%�= $
���

 j�9*�\�dr��� ;��& 	�7�� ��
��  . W�%�= $
��� 5��67�

Y* 	�7�� 	� j�9*�\� �	
<1f �`�� 81 	�7�� 	� � ��
�� 

q/g ;& �9F ;��&	�7����
�� ) 2�;�d .( 

 
 O!$������� >P*Q 9�:����  R�&?� %" %&S"�! ETU	�	TH�V ,��)�
?WN ��&�X! H�	*C YO!H��
	�( ��	
�� 
	�� ������ 
�  

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

�0�� $0��" �� (*&+� ,��
�
�� 9�" �?
�" �
	� ,��
	&��V 
��)56/5<p .( 9�:���� ��$;�=$0��" �� 
���� ,�@� �" 
����  

#���� 
��$ ������%�� 
����&�' 

*+��'��% �%��, �&�-. /��%0 

�� ���� �	
 �/� ± �

  a �/�
 ± �/���  a
 �/� ± �/�
�  a

 

����� �� �/� ± ��
 b
 �/� ± ���  b �/� ± �/��  b

 

���
 �� 
/� ± �/��  c
 �/� ± �/��  c

 �/� ± 
/��  c
 

�!�")#�$% &!�
(  �/� ± �/�
  c
 �/� ± �/��  c

 �/� ± �/��  d
 

  

    



��� ���	
� ��
�� ����� ���� ���
� �
	�� ��� ����� �!��"#��$ � %&'( �)*+ ,� �%-&�$  %�!      %-'  

 

����� � �	
 ���
  

W��0� �!+	�� 5*
 	� �;�� �+;� w*�%E!��� ��� �	
�

D"�& !"�� � ��	
� -�%+
 $
��� 	� 
	 !0�� ���

 uP%`� 	�7�� �+ 	� �!.�7�� 	�J� !��� 	� �&�1

$��� 5��67��;E�
� $�
E W��0%� ��� . 	� !
�E ��7�

Y* � @� �
 A	�" ,�� ���	�7�� $����� �
 ����� ��	
<1

;& ���& �`�� 81 �� �;& ?�'�� $����� . ��7�

�K�%E 	� -	��� !
�E � ��.��/ � -�%+
 (*
�/
 �

89: !��� (9��!� ,�� �
  w*�%E �� �� ;&��

Kristoffersen et al. )2006( -�E��:
 ��� !���	� 

ZPR
 Gadus morhua) (�Ribas et al.  (2007) 	�

 2�B�+ 2�+ !���(Solea senegalensis)  !*��7� 

�	
� . � @��
 A	�" ,�� ���	�7�� $����� �!+	�� 5*
	�

Y*  2���� !E��� �&<1 �
 ;�� #���� �� �	
<1if � er 

;E;&  A	�" ��7� �
 �,�� �
 Z� �H�+ . ���.�4 	�

 ��`�� 81 �	�3H �� �;& ?�'�� $�����og Z� �H�+ 

;�%&
� u��b ��7� �� $;� �,�� �
.  

 @��
 A	�" ,�� 	�7�� $����� �� ;& �;��
� 5��67�

 ��7� !E����� 	� ��
 �;�%&
� �`+ � ;*;& 	���� !
�E

�;E;& ?�'�� �`�� 81 �� �� W;& �
 !
�E��7� 

��� 	
�	�"�� ��%7� . �G� �� !E����� 	� T:
� 	�

���9E -�%+
 �%'� $��� !R 	� !
�E ��7� ;�*��/ ;E


��� �� u�0" ��E � �;& T*��� . I��E��� 5*
 ��  

!��E T*��� 8�.;� ;E
��W�0�/ 5B7��� ��� � �S�E


5*���*
 W�0�/����/ �� $����� 5*
 �PUH �/�� 	� �� ��.�

;&�� �;�%&
� ,�� �
 89: ��%7�)Bagni et al, 2007.(  

 X+�� �;& h�KE
 !+	�� �9RSbastio et al.) 1996 (

h�E� !
�E ��7� $;& 84 �WNUH �;K� !1;&

�K�%E	�I*�E� ��.��/ � �PUH ��%�.������ ���

)5��J��� (!� #*�`� �� �K�� �*�'E 	� �� ;&��

5������!� 8*�9�/��� ����&;E .Morzel et al.) 2006 (

E� �,�� �
 89: (9�� � ��.��/ �� ;E�
� $�
E �

!� (*
�/
 !��� �	
;'BE $��� 	� 
	 ��.������  �� ;��

!� �*;3� 
	 ��\G� 5*
 w*�%E;��.  

 �$����� ,�� �
 89: ��'%�.��/ � -�%+
 W
�F
 �B*� �
 

 ;*;& (���pH T7K� �K�%E 	� ,�� �
 Z� �PUH 

%�= ;�+
 �P�� $� $;
E A	�"� WNUH 	� �P��4 ��

	� $�" $�*�� $;& u:�%� �+
 !��� $;� .Poli et al. 

)2005 ( (��� �� ;E��� $
��HpH;�.�� �F
 	� �PUH  

 $�*H+ 5��67�� ��%�= ;�+
 ;�.�� �� ����� �� 

 �*�"[ATP!� ��+
 ;&�� . (K�+pH �
 !�* �&�1 

w*
	?�	 5*��&�1 ��0�� !+	�� ���!� � ;&�� 

)Skjervoldt et al, 2001 .( W
�����pH  (*���� 5*
	� 

�
� $�
E 
	 !E���* ��B.
 ��	�7�� h�7� 	� .pH 	� �PUH 

!��� VN%"
 ,�� �
 Z� �P��/N� $����� I� �� �	
�

;�%&
� .Y* � @� �
 A	�" ,�� ���	�7�� 	� ��	
<1

;�+
 ;�.�� #9+ =�7%4
 $����� �%
�� ��.��/�= ��%

 (��� � �%
��pH;& ,�� �
 Z� �P��/N� $��� 	�  .

 8:
;4 5��67�pH ����� @� �
 A	�" ,�� 	�7�� 	� 

�
� ]	 . $
��� 8:
;4pH ,�� 	�7�� 5�� ,�� �
 ;�� 

!��� VN%"
 �� 	�7�� �B*� �� @� �
 A	�" �&
� �	
�

 w*�%E VN" �� ��Korhonen et al.)1990 ( ;�*�� 	� �

 w*�%ESigholt et al.) 1997 (ZPR
 -�E��:
�
�� !��� 	� 

)Salmo salar (� Ruff et al.)2002 ( !��� ��	 ��

�
0� (Scophthalmus maximu)  �� �a�
	 	� 

��.��/ !� ,�� �
 89: ���;&��.  

 !R �&�1 �6�� $
��� �!+	�� 5*
 	�sr Z� �H�+ 

� @� �
 A	�" ,�� 	�7�� 	� ,�� �
 Y* 	�a� �	
<1

!������� �`�� 81 	�7�� �
 �%
�� �	
.  Roth et al. 

2006)(  h�B�� �� !��� ��.��/ � -�%+
 �� ;E�
� $�
E

 �� ZPR
 �
�� !��� 	� 
	 �6�� $
��� ;E
�%�� ,��

 ��\G� 5*
 w*�%E �� �� ;�� (*
�/
 !'��� 8��: $
���

�	
� !*��7� . 5��67�Morkore et al.)2002 ( $
��H

E ��/�p �� ;E��7E �
 �	���� ;�E�� �&�1 @� �	
;'B

W
����� �
 �F�%� ��B*� ����%�
	��pH  �� $� �F
 � �PUH 

!� !������� W�9���� ;&�� . T*�+ (���pH ;�� �PUH 

 � ,�� �
pH ��&�1 $;& h�E �� �K�� 5�*�� !*�'E 

5������ 	�%"�+ 	� @�Pa��E W
����� (*
�/
 � ��

!� ��.������ ��&(Ang and Haard, 1985; Einen et al 



%�(                    	� 01 ,� 2��3 ��"�4 � 56
� 78 � 9
 �� ��:;
� <�� �� �=�	�...  

 

 al, 1999)D"�& !+	�� �
 �;�� �+;� w*�%E �9R ���

 	�7�� $����� �� ��	
� -�%+
 $
��� �$�" �*S�.�*��/

 $
��� �� ��	�7�� �*�+ �� �9�E @� �
 A	�" ,��

8��: ��� �%
�� !'��� .Ribas et al.)2007 ( �Acerete 

et al. )2009 (?�	 ��F��A	�" ,�� 	�%
� ��� � @� �
 

�R�^ 2�+ #���� �� $����� 	� 
	 Y* @�	� �	�

2�B�+(Solea senegalensis)  !*�*	� -�� � 

!*���	
(Dicentrarchus labrax) � ;E��� ��.�a� 

 	� 
	 �7+N� W�%�= � ���P1 �2����	�� $
��� 5*�%
��

!����0" ��� �� �� ;E��� �;��
� @� �
 A	�" �;& 

 	� �;�� �+;� w*�%E��� ��7� ��\G� 5*
 . 81 	�7��

D"�& 	� !/N%"
 �`�� 	�7�� �� �*S�.�*��/ ���

�&
;E �7+N� ;��& .Y* 	�7�� ��
 �)E �
 �	
<1

D"�& !��� VN%"
 $�" �*S�.�*��/ ��� �9�E �	
�

 �+
 !*���+ ��& 8�.� �� �� �
� $�
E ;��& 	�7�� ��

Y+�� ���� #9+ ��E 	� ��.�
 �*S�.�*��/ ��� �K�%

2��%� {&�� � -��=���J�� 	�G� �*�G�5���  � ��

Y+�� W�7�)�� 	� W=N%"
 8��& -�%+
 �*�E�F ���

!� !E�* � ��7+
  ���1)Ross and Ross, 1999 .(  

T7� �* $
��H ��!� !P� �;�� ,�� �� �01 $
��

 ?�	 �� !&�'�� 5��67� � @� �
 A	�" 	�J� !���Y* 

 �	
<1+
 ��K*
 8�.� �� $
�
�/ ��.��/ � ;*;& -�%

?�	 ��0�� �)E �
 I� � !:N"
 �)E �
 I� !9+��� ���

!7E �&�1;�&�� . 81 �� !&�'�� ?�	 	� ���.�4 	�

 �� �&�1 ��0�� � ���9E -�%+
 �G� $����� �`��

 8��E�%� $��� ��~�E 8�.� �� �  ;*��1 �04 @�Pa� �GE

 ��*�\� 	� !E��E
 V�3� �
�� ���� 5*
 ��*	 �
�� ��

!*��7�&)Ribas et al, 2007  (!� �'� $� �
 $
��

 �&�1 !0�� ��9'� 	�)�� ��  $����� 	�%
� � !&�'��

��7E  ���0%+
 �P��4.   

  

References 
- Askarian, F., Kousha, A. 2006. Collection of Fish and Aquatic Animals’ Physiology (First Issue) Stress. 

Aquaculture Sciences Public. 446 p. 
-  Acerete, L., Reig, L. Alvarez, D. Flos,  R.and TortL. 2009. Comparision of two stunning/slaughtering 

methods on stress response and quality indicators of European sea bass (Dicentrarchus labrax).  Aquaculture,  
287: 139144.  

- Ang, J., Haard, N. F. 1985. Chemical composition and post-mortem changes in soft textured muscle from 
intensively feeding cod, Gadus morhua. J. Food Biochemistry, 9, 49– 64. 

- Bagni, M., Civitareale, C., Priori, A., Ballerini, A., Finoia, M., Brambilla, G., Marino, G. 2007. Pre-
slaughter crowding stress and killing procedures affecting quality and welfare in sea bass (Dicentrarchus 
labrax) and sea bream (Sparus aurata). Aquaculture, 263: 52–60.  

- Bito, M., Yamada, K., Mikumo, Y., Amano, K. 1983. Studies on rigor mortis of fish: differences in the 
mode of rigor mortis among some varieties of fish by modified Cutting's methods. Bulletin of Tokai 
Regional Fisheries Research laboratory, 109: 89–96. 

- Bremmer, H. A. 1992. Fish flesh structure and the role of collagen- its post-mortem aspects and 
implications for fish processing. In: Huss, H.H., et al. (Eds.), Quality Assurance in the Fish Industry. Elsevier 
Science, Amsterdam. Pp: 39–62. 

- Einen, O., Mørkøre, T., Røra°, A.M.B., Thomassen, M.S. 1999. Feed ration prior to slaughter-a potential 
tool for managing product quality of Atlantic salmon (Salmo salar). Aquaculture, 178: 149-169.   

-Grzegorz, J., Bernard, K., Robert, D. 2006. The anaesthetic effect of clove oil on Common Carp (Cyprinus 
carpio ). Acta Ichtyol. Pisc. 36: 93-97.   
 - Ingolfsdottir, S., Stefansson, G. & Kristbergsson, K. 1998. Seasonal variations in physiochemical and 
textural properties of  North Atlantic cod (Gadus morhua) mince. Journal of Aquatic Product Technology, 7: 
39-61.  

 - Kiessling, A., Espe, M., Ruohonen, K., Morkore, T. 2004. Texture, gaping and colour of fresh and frozen 
Atlantic salmon flesh as affected by pre-slaughter iso-eugenol or CO2 anaesthesia. Aquaculture, 236: 645–
657. 

- Korhonen, R. W., Lanier, T. C., Giesbrecht, F. 1990. An evaluation of simple methods for following rigor 
development in fish. Journal of Food Science. 55: 346–348.  .   



 ���� ���	
� ��
�� ����� ���� ���
� �
	���� ����� �!��"#��$ � %&'( � �)*+ ,�%-&�$  %�!      %�%  

 
- Kristoffersen, T. Tobiassen, M. Esaiassen, G. B. Olsson, L. A. Godvik, M. A. Seppola and Olsen, R. L. 

2006. Effects of pre-rigor filleting on quality aspects of Atlantic cod (Gadus morhua L.). Aquaculture 
Research. 37: 1556–1564.    

- Lavéty, J., Afolabi, O. A., Love, R. M. 1988. The connective tissues of fish. IX. Gaping in farmed species. 
International Journal of Food Science Technology. 23: 23-30. 

- Martini, H., Weidenbörner, M., Adams, S., Kunz, B. 1996. Eugenol and carvacol: the main fungicidal 
compounds in clove. Italian Journal of Food Science, 1: 63-67. 

- Marx, H., Brunner, B., Weinzierl, W., Hoffman, R., Stolle, A. 1997. Methods of stunning freshwater fish: 
impact on meat quality and aspects of animal welfare. Zeitschrift fur Lebensmittel Untersuchung und -
Forschung. 204: 282–286. 

- Morkore, T., Hansen, A. A., Unander, E., Einen, O. 2002. Composition, liquid leakage, and mechanical 
properties of farmed rainbow trout: variation between fillet sections and the impact of ice and frozen storage. 
Journal of Food Science. 67: 1933–1938. 

- Morzel, M., Chambon, C., Lefevre, F., Paboeuf, G., Laville, E. 2006. Modifications of trout 
(Oncorhynchus mykiss) muscle proteins by preslaughter activity. Journal of Agricultural Food Chemistry. 
54: 2997-3001. 

- Poli, B.M., Parisi, G., Scappini, F., Zampacavallo, G., 2005. Fish welfare and quality as  affected by pre-
slaughter and slaughter  management. Aquaculture International. 13: 29–49. 

- Ribas, L., Flos, R., Reig, L., MacKenzie, S., Barton, B. A., Tort, L. 2007. Comparison of methods for 
anaesthetizing Senegal sole (Solea senegalensis) before slaughter: stress responses and final product quality. 
Aquaculture, 269: 250–258. 

- Robb, D.H.F., Kestin, S.C., Warriss, P. D. 2000. Muscle activity at slaughter: I. Changes in flesh colour 
and gaping in rainbow trout. Aquaculture, 182: 261–269. 

- Ross L.G., Ross B. 1999. Anaesthetic and Sedative Techniques for Aquatic Animals. 2nd ed. Blackwell 
Science Ltd., Oxford. 159 p. 

- Roth, B. Birkeland, S., Oyarzun, F. 2009. Stunning, pre slaughter and filleting conditions of Atlantic 
salmon and subsequent effect on flesh quality on fresh and smoked fillets. Aquaculture, 289: 350-356. 

- Roth, B., Slinde, E., Arildsen, J. 2006. Pre or post mortem muscle activity in Atlantic salmon (Salmo 
salar). The effect on rigor mortis and the physical properties of flesh. Aquaculture, 257: 504–510. 

- Rotllant, J., Balm, P.H., Perez-Sanchez, J., Wendelaar-Bonga, S.E. 2001. Pituitary and interrenal function 
in gilthead sea bream(Sparus aurata L., Teleostei) after handling and confinementstress. General and 
Comparative Endocrinology, 121: 333-342. 

- Ruff, N., Fitzgerald, R. D., Cross, T. F., Teurtrie, G., Kerry, J. P. 2002. Slaughtering method and dietary 
alpha-tocopheryl acetate supplementation affect rigor mortis and fillet shelf-life of turbot (Scophthalmus 
maximus) L. Aquaculture Research., 33: 703–714.  

- Sebastio, P., Ambroggi, F., Baldrati, G. 1996. Influence of slaughtering method on rainbow trout bred in 
captivity. Biochemical considerations. Ind. Conserve., 71: 37-49.  

- Sigholt, T., Erikson, U., Rustad, T., Johansen, T. S. 1997. Handling stress and storage temperature affect 
meat quality of farm-raised Atlantic salmon. J. Food Sci., 62: 898-906. 

 - Skjervoldt, P. O., Fjaera, S. O., Ostby, P. B., Einen, O. 2001. Live chilling and crowding stress before 
slaughter of Atlantic salmon (Salmo salar). Aquaculture, 192: 265–280. 
  -Wilkinson, Rayan J., Paton, N., Porter, J.R. 2008. The effects of pre-harvest stress and harvest method on 
the stress response, rigor onset, muscle pHand driploss in barramundi(Lates calcarifer). Aquaculture.282: 
26-32.



162                          162-153.pp, 2011, 2. No, 64. Vol, ral ResourcesIranian Journal of Natu, Natural EnvironmentalJournal of   
  

 
 
 
 

Effects of Stunning by Ice and Clove Oil, and Asphyxia on 
Stress Responses and Quality Indicators in Common Carp 

(Cyprinus Carpio) 
 

S. Moini1, Z. Mouloodi*2, B. Shabanpour3 and K. Rahmanifarah4 
1 Associate Prof., Food Technology Faculty. Agriculture Department of Tehran University, 

Tehran, I.R. Iran 
2 M. Sc Student, Fisheries Faculty, Islamic Azad University, Tehran North Branch, Tehran,  

I.R. Iran  

3 Associate Prof., Fisheries Faculty, Gorgan University of Agriculture Sciences and Natural 
Resources, Gorgan, I.R. Iran 

4 Ph. D. Student, Fisheries Faculty, Gorgan University of Agriculture Sciences and Natural 
Resources, Gorgan, I.R. Iran 

 (Received: 04 July 2010, Accepted: 08 March 2011) 
 

Abstract 
In this investigation effects of two stunning methods 1) ice asphyxia, 2) direct immersion of fish 

into bath containing previous water dilution of clove oil that were killed by blow on the head were 
compared with common fish slaughtering method: removing fish from water and exposed to the air 
(asphyxia). Effects of these two methods on meat quality and stress responses in common carp were 
evaluated. Results revealed that anaesthetizing and killing procedures significantly affected the 
meat quality in common carp. Both rigor index and pH  varied significantly during the trail post-
mortem between the experimental groups. Maximal rigor index (77.6%) was observed after 3 hours 
post mortem in the asphyxia group. Rigor index reached maximum at 24(44.2%) and 60 h (55.1%) 
post mortem for the ice and clove oil group. Fish subjected to clove oil showed a less intense than 
those in the other group although they had a longer lasting rigor state. Mean muscle pH of fish was 
6.34 for asphyxia, 6.53 for ice group and 6.99 for clove oil immediately after death. Fish of the 
group clove oil had the lowest driploss at 96h postmortem. Stress blood indicators in asphyxia 
group were significantly higher than other two groups and the control group (unstressed fish). The 
data presented in the experiment expressed that fish of the group received clove oil had significantly 
higher quality and less stress response than other groups.    
 
Keywords: Common carp (Cyprinus carpio), Stress, Meat quality, Clove oil, Asphyxia  
 

 
 
 
 
 
 
 
*Corresponding author:  Tel: +98 911 3712729 ,Fax: +98 171 2239424  , E-mail: Znmouloodi@yahoo.com 

 


