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)Cumin cyminum (34�� )�5,�6 � 5������ �5��)
�� ��7 89�� 57�� 

�
:6 �);<�( )Hypophthalmichthys molitrix (�+ 4 5�<�� 8>�++()?  
  

)�
9��� @�A!�1*@<
*��B ()7� �2�(@����  �!�( �35��7()�( D
<)!� �4  
 

     � :�����	 
������ 95             :����� 
���������	�� 96      

�@�
"  

���� �	 ��� ���� �  !"�� #�$ ���%& �'� ()��*+ ,-�.� /�� �� 01- 2�-1  �2  ,����� �$ 15�	

 (�6� 2��718�+��*8 �!9: ;-�+2�+	 �	 2� C°4 	!$ �!�=+ /�� ($ .?@�A16�� B��!"6$��$!6� 2�- )TBA D(

����  F��"68 2�-��$ )TVB-N D(pHD �":�$2�-2 ���	 �+�� )PTC(D �":�$2�-2 ��+G6� )TVC ( �

�� /6=HI-;7.(�6� ;)J 2�-��*8 �!9: ;-�+ 2�- D�K5 2�-��� �	 2�4 D8 D12 � 16  M�HN� �	 2��1�O8

���18�P��"8 Q��� �$ .181A 2�67 ��	�*+  �+� �A�7 �$ �-��I6� (I- �	 DTBA DTVB DpH  2��	�=R+ GSA ($

 ���� ,�����)05/0<P( �+� D ��1*+?@�A /��(8!I8 �	 �-;"8� 2��J 2�- �16):� ) �$ ��I6����%& #�$ 2�-

(��� ���� �  !"��  �+� (I- �	 1-�A (8!I8 �$ ()��*+ �	 	!$ �"I: 2��	�=R+ GSA ($ �-)05/0<P( /6=HI- D

 VW� �	 ��� ���� ;X!8��� ���%&2 15�	 ?@�A �)8�!� ;$!@ ($ 2�-TBAD TVBD pHD PTC  �TVC 

 M�"=: ��1=:  �;+ 18�!�;"8� /��O��Y  �!=& ($  �16):�;&!=%+  P��"8 ($ (Y!� �$ .	!A ;��R+ ��	 ($

�1+� ,��+�� ��2�- ;)J ;+;"8� Z!8 �	 �- �� �	�K"��  �!�	�: (65!� ;-�+ /�� 2��1�O8 �	 ��  �16):�. 

!$ D[8� D2��718�+  �+� ,����� �	 2�"�6$ ;����: ��� ���� ���%& /6=HI- � .�A�	 ;-�+ /�� (�6� ���$ 

��?	(� :�@�96 ��*8 �!9: ;-�+ D��� ���� D !"�� #�$D2� ?@�A D;$��S6+ ?@�A .;��6I6A  

1- ���	�"�� ���7 D]^6A 1J�� D��A	��� ��O�8�	 	��� D;+^�� D��A	���  ����.  

2- ���	�"�� ���7 D]^6A 1J�� D��A	��� ��O�8�	 	��� D;+^�� D��A	���  ����. 

3- 1A�� Q�=A��:D ��OA�$  ��O�-�.�  �!Y � D �O�N8 1J�� D��A	��� ��O�8�	 	��� D;+^�� D��A	���  ����.  

4- 1A�� Q�=A��:D ���7 `��=5 D;���� 1J�� D��A	��� ��O�8�	 	��� D;+^�� D��A	���  ����.  

* :M!a)+ �1=)�!8 Shamloofar@gmail.com  
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8�@;� 

�!9: ��*82� )Hypophthalmichthys 

molitrix( b!�W+ �� ;S� ;A����  �6-�+ /���

  ���� �	���  ��� ($ ���  � 0�%+ 2�c�*� (:

 /��"I�+ �� ;S� .��� ,����� M�J �	

;7.�� 1Id=+�6� � ���� (c�& D;-�+ /�� 2�-

  �2��$ �c�*� ;�: �!e ($ .���  ���� ;-�+

 1Id=+ ;-�+ ($ ��)8,����� M�J �	  ���

)Barat et al., 2006 2f�$ 2����	�)� �+� .(

  �+� (Y!� G$�g ,-�: h�� 1Id=+�6� ;-�+

;+  � 2��718�+!A	. �+	 ,-�:  /��"I�+ ��

+ G+�!&! �+� ,����� �	 �'  ;-�+ 2��718�+

��� )Duun and Rustad, 2008 �!9: .(

��*82�  b�i  �6-�+ j�Y ;A���� ��� �

  �6-�+ 2��1�O8  �+� ;e �	 �6K6: ,-�:

b�iD  �6X�R� G6X	 ($ M�� (�J�+ �	

k)68�7����S6+;$�i  !6��16):� � �-�- ��� 

)Rezaei and Hosseini, 2008.(  �	 ����+�

;"8� �� ;���� `��=5 �16):� 2�- ;&!=%+

� ($ 2��$� �6@;$�i  !6��16):� /"@�18� �-

;+  �	�K"��  !HI- ;���l+ ($ (Y!� �$ �+� D	!A

 �e������18��1�O8 ; ;��6I6A 2�-

;=6)J)�!�  ���SI- � D1391( �  /6=HI-

 �� ;K=+ 2�!%� ����+� Dm	�+ ;-�7� ,�����

;8	����  	�: (��c� 2�- ;&!=%+ 	�!+ ($

�1A 	�d��  �71==: 0�%+ �	 ;����  � ���

�18��1�O8 �� �	�K"�� ($ G��I� ;R6�e 2�-2��$ 

("��� ,����� ;���� 	�!+ 2��718�+  �+� ,����� 

) ���Tchakam et al., 2012 ($ �!6A /�� .(

 	�!+ 2��718�+  ��6+ ,����� 2��$ 2�67��� ��e

;$�i 2��1��� 	!��$ � ;���� 2��J 2�-��� � �-

 ($ � ;$�i�`� 2�67!�Y �� ��� .��;72�- 

;)J � (��n� ����2�  � ���g �	�K"�� 	�!+ �-

;+) 	�67Ojagh et al., 2004 �� �	�K"�� .(

;"8� �16):�;�� 1=8�+ ;R6�e 2�-M!=� D�-

/6+�"��;"8� �65�@ �$ 2�- G+�A ;8�16):�

 /6+�"�� DM���!:!� DB6$�!S�� 16��A  �

2��I6$ �$��$ �	 ;"���o+ ��'� (: /����:�"$ �- �

,�Y (65!� D18��	 ;���;+;=6)J) 	!A�!� � 

 ���SI-D 1391.( ;S� �� /��"I�+ 8�-�67 ;

(: 2���	 ;7.��2�- ;"8�D;8�16):� 

 � ;$��S6+1c1c;�Y!� G$�g ;i��g ���D 

#�$2�- �@�	   !"��.��� #�$  !"�� 2��J 

]��6:�� ;�=� � ;=���D ]��6:�� M!�o+ �	 

;$�iD ]��16-!$�:�-D /6a����D 	�!+ ;81R+ � 

��6� ���. #�$2�-  !"�� /���f�$ �6X�R� 

;"8� ;8�16):�� ;718�67 ]�1g M�S�	��2�- 

	��� �� �	 /6$ ,N$2�- p�"N+ �@�	  !"�� 

18��	 .]��6:�� 	!Y!+ �	 #�$2�-   !"��
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G+�A ]��6:�� 1��1��!S� )1=8�+ D/6���!aX� 

16���")O6X � 1��!aX�(  /6=HI-]��6:�� 

^��16q!8 G+�A 16�� DB6a��: � M����6� 

;):��16- M����6� ���. �!aX��/6� ($ ��1*+ 

2	��� �	 #�$  !"�� � ;:18� �	 /���  !"�� 

	��	 	!Y� )Lujan et al., 2006(. ;S� �� 

]��6:�� k�+ G5�J �� /6���!aX� �6X��16-D 

;):��16- /����6� ��� (: �6��r b�Y 

M�S�	��  .6):� �	  � 10 �$��$ 2�i ��� ��� 

B� � �	�+ �$ ;7.��2�- ;"8� ;8�16):�� 

1c;$��S6+ 2!g ���. /�� h6:�� ($ ]�18 �	 

�R6�e ($ ]�!5 	��� ���� ;+	!A )Guinda, 

2006( .;=6)J M�� �	  ���SI- � �!�1391 

 �  !"�� #�$ ���%& ]��'�;"8�  �16):� G6�!$

/q!X!� ;):��16- )BHT( ��  �$?@�A 2�-

M�g ;-�+ (�6� ;)J s�!@ � ;��6I6A 2f�

/6O8� 2�+	 �	  �I:4 ;"8�� (Y�	 	�!+ 	��7

18	�	 ���g ;���$ �  P��"8(RX�W+  � �- 	�	  ��8

 ���  ���� �	 (:15   !"�� #�$ ���%& ,��+��

 VW� �	1 15�	 ?@�A �)8�!� ;��6I6A 2�-

 ($ ��)8 ��BHT  VW� �	100 ;�6+ �	 m�7

1=: M�"=: �"6X 2�"�6$ ;����: � ��  ,����� �	

(�6� 2��718�+  �+�M�g ;-�+ 2�-  .	�	  ��8 f�

/6���!aX� k�+/��� h6:�� ;�=� #�$  !"�� 

��� . /6=HI-���� ��� )Cumin cyminum( 

2��J 2 �� 5 15�	 t8��� ��� (:  �I)g

k�&�  � �� DM!I66����� �KX�- � �"$- ;�D/8 

B6+!: DGSX� B6+!: D16-1X� �KX�- � �"$- 

D �18^� DM!8F�� D16-1X�^��� �KX�- M!a=6��� � 

/��6+ G6S�� �1A D��� ��^& �$  � �	 ���� 

 ���13 15�	 D/��� 8 15�	 uI5 � F^6�!+ D

7/7 15�	 /���  �5/15 15�	 /6a���� ���� 

;+	!A ) D ���SI- � ]�	�)X��6*J1390( .

) ;8�6+��1392(RX�W+ �	 ( ;718��	��$ ]��'� 2�

 1A�  ��6+ �$ �� /6)68 � ��� ���� t8���

 2�":�$Streptococoss iniaee  ;-�+ (�6� �	

M�g ;e f�15  G$�g P��"8 ($ � 	�: ;���$ ���

 �$ ;=�+ ;�Y!��'�]� ���� 2�- p�"N+

 1A� M�"=: 2��$ /6)68 � ��� ���� t8���

 �	 2�":�$ /���$�=$ .16�� 1-�A (8!I8 �$ ()��*+

/�� ($ (Y!� �$  �	 ��� ���� �  !"�� #�$ (:

 Q�"�	 �	 ;8��� ($ M�� M!%� m�I�1=")-  �

�Yj  ]��6:�� �� ;=� � �I6g  ���� m�@ 	�!+

 ;X!=�;+ b!)o+18!A (d6"8 �	 D;+8�!�1=  ($

;"8�  �!=& �16):� 2�- ,����� �	 ;-�67

: (�6� 2��718�+.1=A�$ ("A�	 	�$��   

  
  

D�� � +(
��7  5��F)B D�� �� 5�
�� '�2�6)� G()H��( 
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 ��� /�� �	50  �1A B�@ #�$ �	!� m�7

 ��)8 �$ ��� ���� �  !"��6  :1  �	�+ :M^J)

 (;-�67�	 (8�7�1Y �!e ($  M!8��� M^J80 

15�	  ]1+ ($36  ($ w6o+ 2�+	 �	 �&��

���%& .1A x!�N+ ;$!@ 2�- �� t� G5�J

 ���IA /I���) ;��5 ���: �$  1A 0�542 �� (

 �1Y ;-�67 	�!+A �� �	�K"�� �$ M^J t9� .1

 2�����)Heidolpn( �IX� D  2�+	 �$40  (Y�	

;"8�� �1Y ���%& M!�o+ �� 	��7A ���%& � 1

 (B�@ �	�+)D�1+� ��	 ($  2�+	 �$ M�HN� �	

4 ;"8�� (Y�	1A 2��1�O8 	��7 ;=6)J) � �!�

 D ���SI-1391 .( 

 

�);< �
:6 57�� 8<
�< 8�!��(  

 	�1R�25  �!9: ;-�+ (RWg��*82�   �� �$

w�!"+ 100±500 m�7 � M!e w�!"+ 2±25 

;"8���"+ ;-�+ /6$ ��k- 2�-����  DkX�� � ��

$ ;-�+ (i����$ (;�	�%� �!e  �	 � 1A b�N"8�

(�RY 2�- ��O���+�� ($ 
� ���I- ($ �6X!8!�

��@ 2���	 2F!X!:� �1S�-�.�  �	 `g��

2���  �"���A 1A �	�	 M�*"8�t9� .  (�5��^$

6-�+  	�: (�6� ]�+�1g� � 1+� GI& ($ . /�� ($

 (: h6���6-�+  �(")A �1"$�D  (�6� t9�181A 

	1d+ �68  	�: (�6� GI&  ���� �	 �� (�6� �-

(�6� t9� .1="��7 ���g !�")A 	�!+ �- /��!�

$ 181A (2�!e   �� (:100   �!=& ($ (�6� m�7

 .1A ("��7 ��8 �	 �=�+�	�+� �� t� 2���

(�6� D�-���%&  �1A (6��1  �2 15�	  #�$

 (�6� p�"N+ x�*8 2�� �$ ��� ���� �  !"��

(�6� .1A 2�9�� 2�- G�!�  ��	 �1A ��I6�

=6+!X� 1="��7 ���g ;+!6�	 �  ($ M�HN� 2�+	

 ]1+16���  .181A 2��1�O8 ]1+ M!e �	

(�6� 2��1�O8 �-M�HN� �	D $� �! ;8�+� G5�4 

����  D�K5 ���)4 D8 D12 D16(8!I8 ( �- y�oX ��

 ;"6I:w�!�  !+�� 2�-;$��S6+  G+�A/66R� 

2�":�$ G: 	�1R����	�+�� 2�- )PTC � (

2�":�$ G$�g 2�-���� )TVC( �  !+��2�- 

;��6I6A  G+�A ;$�i 	�)� ,d=� �!":��

)TBA( DpH  ;8F��"68 2�-��$ Z!Id+ ��	�*+ �

 ;"6K6: 2�-�!":�� /6=HI- � ���� G+�A D!$

���$ D[8� � ����� �6�$�gD  /"��7 ��8 �	 �$

(�  ���g ;$����� 	�!+ ��I6� �- 2��$ ���S�

 .1="��7 

  

5?I�� 5��)� ��7 89��57��  

���18� 2��$?@�A 2�67 2�- (�6� D	�)�

��	�*+ .���7 ���g ,��+�� 	�!+  �6-�+ 

) 16�� B��!"6$��$!6�TBA [8� ��� ($ (

 ;d=�Kirk � Sawyer )1991(  (W$�� ��1 D

) ���� ;8F��"68 2�-��$ Z!Id+TVB-N ($ (
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: �6W*� ���d M�1�)Parvaneh, 1998(  �

  ��6+pH  ��� ($Suontama   ���SI- �

)2006 (.1+� ��	 ($  

  

 8J�(�1:  

TBA= (As-Ab) × 200/50 

As z(8!I8 b�Y :Ab.B8^$ b�Y : 

  

2�":�$ ;�: ��: �- �	 �6���!� ��� ($

 ��7� �8�: �6�� ��: w6o+�	 32  (Y�	

;"8�� � 	��7 ��:2�":�$ 2�- ($ ���	�+��

 B6"9��� ��: w6o+ �	 ;oW� ��: ���

 ��7� 2!��	 4 ;"8�� (Y�	1A m�d8� 	��7. 

2�":�$ ��1*+ t9� �-(CFU)  (W$�� ��2  ($

1+� ��	 .  

  

 8J�(�2:  

CFU = C × (1 / D) 

C :;=�: 	�1R� zD :�g� h��c  

  

 �!9: ;-�+ 2�-�r ;)J ;$����� 2��$

��*82�  ;)J s�!@ ($ ;A����1=8�+  D[8� D!$

 �� �	�K"�� �$ ����� ;�: �6�$�g D���$ !+�� 

10 ��I81A ;���$ 2� )Goulas and 

Kontominas, 2007(. 

  

����� ����<�  

B� t8����� (��d�  !+�� �� (��e

)ANOVA�	�	 G6�o� � (��d� 2��$ ( �- �	

m�8 �����SPSS 16  .1A �	�K"��2��$ )��*+( 

/6O8�6+ �68 �- ��t�  !+��LSD  VW� �	

 2�W@5 15�	 )05/0≤P �	�K"�� (1A. 

  

K���<  

L����� K���<��7 5������  

 )�+�;�pH  

("��� 2�-  ��6+ ($ x!$�+pH  2�-��I6�

 M�1Y �	 2��1�O8 ���	 ;e �	 p�"N+1  �	���

("��� .��� �1A �- 0^"@� 	!Y� �� ;:�J

;=R+ 2�-��� �� B� �- �	 �-��I6� /6$ �	 ��	

 ���	 M!e �	 2��1�O8 ��� ��I6�)05/0<P( .

 ]��66n� 18��pH �- �	  M!e �	 �-��I6� �� B�

 ���	 ($ (: 2�!e ($ D	!$ 2	!R5 ]�!5

  ��6+ /��"�6$pH ($  ���16 /��"I: �  ��6+ 

�68 ($ ��� �K5 s�%"@� �A�	.  � �K5  �+� �	

 ���4 $ x!$�+ 2�-��I6� ,��+��  !"�� #�$ (

����*�  �-��I6� ���� �$ Q�6g �	 2�"�$ 	�S�I& ��

��� �	 ;X� 18	!$ ��	�!@�$ 12  �16 ,��+��D 

 ���� �$ ()��*+ �	 ��� ���� ($ x!$�+ 2�-��I6�

 D18	!$ 2�"�$ 	�S�I& 2���	 �-��I6� ($2�!e 

;=R+ 0^"@� 2���	 �-��I6� ���� �$ (: ��	
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)05/0<P( 	!$18   ��6+ /��"I: �pH  ��

"A�	1= .  

 ��� �	16  /��"I: ,��+��  ��6+pH  �	

 2�-��I6�1  �2  � ��� ���� 15�	 ($ t9�

h6��� �	 2�-��I6� #�$  !"�� 2 15�	 � 1 

15�	 � �"�6$ �� (I- �	 ��I6� 1-�A �1�	  

 1A)05/0<P(.  

  

)�+�;� ) @��( M��
������
��TBA( 

  ��6+ ($ x!$�+ P��"8TBA  2�-��I6� �	

p�"N+ �	 M!e ���	 2��1�O8 �	 M�1Y 2   

 .��� �1A �	���  

  

  

 ��@>1:  8���;�pH ���� �+ N9�H� ��7�������(@!O< N9�H� ��7 )P�O<��� ± ���Q� R()S<((  

% �2� �)��2  % �2� �)��1  % �
��� /)�2  % �
��� /)�1  @7�� 
�7����� 

(���) ���� 

6/14±0/01 bB 6/19±0/02 aB 6/14±0/01 bD 6/16±0/02 bD 6/15±0/02 bC ),U 

6/17±0/01 bB 6/23±0/01 aB 6/14±0/01 cD 6/21±0/03 aD 6/21±0/01 aC 4 

6/24±0/03 cA 6/35±0/03 bA 6/24±0/02 cC 6/39±0/02 abC 6/43±0/05 aB 8 

6/29±0/05 dA 6/29±0/05 dA 6/39±0/02 cB 6/6±0/01 bB 6/86±0/03 aA 12 

6/29±0/05 dA 6/34±0/01 dA 6/51±0/07 cA 6/69±0/04 bA 6/88±0/07 aA 16 

0��J {�"�+ Bi!:  �- �	  !"�;=R+ 0^"@� 	!Y� m1& �O8�6$ �-��I6� /6$ �	 ��	� ��� {�"�+ 0��J #��$  �	

�-  p�	�;=R+ 0^"@� 	!Y� m1& �O8�6$��	  /6$ �	 �+� p�"N+ 2�-���.  

  

 ��@>2 8���;� :TBA ���� �+ N9�H� ��7�������(@!O< N9�H� ��7 )P�O<��� ± ���Q� R()S<((  

�2� �)�� %2  % �2� �)��1  % �
��� /)�2  % �
��� /)�1  @7�� 
�7�����  

(���) ����  

0/04±0/01 cD 0/06±0/003 bD 0/05±0/004 bD 0/05±0/018 bE 0/08±0/014 aE ),U 

0/29±0/01 bC 0/15±0/02 cC 0/14±0/03 cC 0/19±0/01 cD 0/58±0/02 aD 4 

1/43±0/17 bB 1/78±0/13 aB 1/47±0/08 bB 1/78±0/02 aC 1/81±0/06 aC 8 

1/72±0/04 dA 2/14±0/03 bA 1/99±0/11 cA 2/19±0/05 bB 2/4±0/07 aB 12 

1/87±0/09 cA 2/26±0/15 bA 2/16±0/16 bA 2/36±0/15 bA 3/84±0/07 aA 16 

 �- �	 Bi!: {�"�+ 0��J  !"�;=R+ 0^"@� 	!Y� m1& �O8�6$ �	 #��$ {�"�+ 0��J � ��� �-��I6� /6$ �	 ��	

 �- p�	�;=R+ 0^"@� 	!Y� m1& �O8�6$ �+� /6$ �	 ��	.��� p�"N+ 2�-  
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 0^"@� 	!Y� �O8�6$ �1+� ��	 ($ P��"8

;=R+ � ;8�+� 1J�� �- �	 �-��I6� /6$ �	 ��	

;=R+ ]��66n� ���$ /6=HI- ��	TBA 	 �- �

 ��� 2��1�O8  �+� ,����� (W��� ($ ��I6�

)05/0<P( 18�� ]��66n� /�� (: 2�!e ($ .

.��� ("A�	 2	!R5   ��6+ /��"I:TBA 

 � (�K5 ���) 	!$ ,��+�� 2�1"$� ($ x!$�+

  ��6+ /��"�6$ /6=HI-TBA  2��"8� �	 �68

 ��� �� .1A �1-��+ ,��+��8  ��� �� ,��+��

/��"�$ ;���"8� 	�S�I&  VW� ($ x!$�+2 15�	 

	!$  !"�� #�$ � ��� ����D  (: 2�!e ($ ���� �$

 0^"@� �-��I6�;=R+ 1="A�	 ��	)05/0<P( �	 .

 ��I6� 	�S�I& �68 �	��+�8 2�-��I6� /6$2 15�	 

 �  �!"$ (: 	!$ 2!o8 ($ ��� ����   �!=& ($ ��

1��7�$ ��I6� /��"�$D  ��� �� (: ��i8  ��16 

  ��6+ /��"I:TBA  �	�	 s�%"@� 	!@ ($ ��

 (: 2�!e ($ D	!$ �-��I6� ���� �$  � ]��K�

;=R+ ��	 	!$)05/0<P.(  

  

�()� 5<	�)��< ��7��� W
��� )�+�;� )TVB-N ( 

  ��6+ ;���$ ($ x!$�+ P��"8TVB-N  �	

 �	 2��1�O8 ���	 M!e �	 p�"N+ 2�-��I6�

 M�1Y3 ("��� .��� �1A �	��� �� ;:�J �-

;=R+ 0^"@� 	!Y� �-��I6� �� B� �- /6$ �	 ��	

��� ,��+�� p�"N+ 2�-��� �	.  /��"I:

  ��6+TVN  � 1A �1�	 ,��+�� 2�1"$� �	

 .	!$ 	!��+ �1"$�  �I- �� �-��I6� /6$ ]��K�

 /��"�6$ /6=HI-  ��6+TVN  ($ x!$�+ �68

 18�� D	!$ ,��+�� ;���8 ���TVN  ���	 M!e �	

 1J�� �- (: 2�!e ($ .�A�	 2	!R5 218��

 2���	 ;��1"$� 2�-��� �	 ,��+�� /�� �	 ;8�+�

;=R+ 0^"@� ;���"8� 2�-��� �	 �+� D	!�8 ��	

;=R+ 0^"@� 	�	  ��8 �� 2��	)05/0<P( (6�: .

) ;���+�� 2�-��I6�1 � 2  15�	 D !"�� #�$

1  �2 15�	  2���	 1-�A �$ Q�6g �	 (��� ����

 /6$ �	 /6=HI- � 18	!$ 2�"�$ 	�:��:

 M!e �	 	�S�I& /��"�$ �68 �!:�+ 2�-��I6�

 VW� ($ x!$�+ D���	2 15�	  �  !"�� #�$2 

15�	  �68 ��I6� �	 /�� /6$ �	 (: 	!$ ��� ����

;+ ��I6� 	�S�I&  �!�2 15�	  �"�$ �� ��� ����

.	�: p65!� �-��I6� ���� ��  

  

L����� K���<��7 5��)
��  

�)�6�� X6 )�+�;�) Y��+��)� ��7PTC (89�� 

57��  

  ��6+ ($ x!$�+ P��"8PTC  2�-��I6� �	

 M�1Y �	 2��1�O8 ���	 M!e �	 p�"N+4 

  ��8 �1+� ��	 ($ P��"8 .��� �1A �	���

;=R+ 0^"@� �1=-	 �- �	 �-��I6� /6$ �	 ��	

 ��� ,��+�� 2�-��� �� B�)05/0<P( �$ .
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  ��6+  �+� �A�7PTC  �� B� �- �	 �68

	�: �16� ,����� �-��I6�D �- �	 (: 2�!e ($ 

��I6� �� B�  ��6+ �-PTC  ,��+�� ��� �- �	

 	!$ ��	 ;=R+ ]��K� 2���	 �O�	 2�-��� �$

)05/0<P(.   ��6+ /��"�6$ �-��I6� /6$ �	

PTC  ��� �� ��)8 /�� (: 	!$ 1-�A ($ x!$�+

 2�-��I6� 	�S�I& .18�+ ;g�$ ,��+�� ;���8

;=R+ �!e ($ ���	 M!e �	 ;���+�� �"�$ 2��	

 	!$ 1-�A ��)05/0<P( .   

  

 ��@>3:  8���;�TVB-N ��(@!O< N9�H� ��7 ���� �+ N9�H� ��7�����  P�O<���)± (���Q� R()S<(  

% �2� �)��2  % �2� �)��1  % �
��� /)�2  % �
��� /)�1  @7�� 
�7�����  

(���) ���� 

5/39±0/12 aE 5/27±0/06 abE 5/21±0/04 bE 5/27±0/1 abE 5/3±0/03 abE ),U 

9/59±0/07 cD 10/53±0/11 bD 8/58±0/03 dD 10/06±0/38 bD 11/21±0/02 aD 4 

13/52±0/36 dC 16/15±0/16 bC 14/19±1/06 cC 16/24±0/61 bC 18/57±0/8 aC 8 

19/06±0/48 dB 25/09±0/46 bB 20/95±0/7 cB 25/89±0/64 bB 37/55±0/97 aB 12 

25/05±0/2 eA 31/01±0/38 cA 28/89±0/62 dA 33/17±0/54 bA 41±0/52 aA 16 

 �- �	 Bi!: {�"�+ 0��J  !"�;=R+ 0^"@� 	!Y� m1& �O8�6$ �	 #��$ {�"�+ 0��J � ��� �-��I6� /6$ �	 ��	

 �- p�	�;=R+ 0^"@� 	!Y� m1& �O8�6$ �+� /6$ �	 ��	.��� p�"N+ 2�-  

  

 ��@>4:  8���;�PTC )log CFU/g( N9�H� ��7����� ���� �+��(@!O< N9�H� ��7   

 P�O<���)± (���Q� R()S<(  

% �2� �)��2  % �2� �)��1  % �
��� /)�2  % �
��� /)�1  @7�� 
�7�����  

(���) ����  

3/53±0/01 aE 3/49±0/02 aE 3/56±0/04 aE 3/5±0/02 aE 3/56±0/01 aE ),U 

4/47±0/08 cD 4/62±0/04 bD 4/39±0/03 cD 4/58±0/02 bD 5/3±0/05 aD 4 

5/7±0/08 cC 6/63±0/01 bC 5/62±0/07 cC 6/89±0/05 bC 7/43±0/22 aC 8 

6/7±0/04 cB 7/58±0/03 bB 6/81±0/04 cB 7/68±0/03 bB 8/46±0/21 aB 12 

7/59±0/04 dA 8/62±0/07 cA 7/71±0/08 dA 8/94±0/16 bA 10/12±0/24 aA 16 

 �- �	 Bi!: {�"�+ 0��J  !"� m1& �O8�6$;=R+ 0^"@� 	!Y� �	 #��$ {�"�+ 0��J � ��� �-��I6� /6$ �	 ��	

 �- p�	�;=R+ 0^"@� 	!Y� m1& �O8�6$ �+� /6$ �	 ��	.��� p�"N+ 2�-  
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 |!W� D	!Y!+ 2�-��I6� /6$ �	2  15�	

 ()��*+ �	 2�"�$ 	�S�I& �� ��� ���� �  !"��

 �	 �-��I6� ���� �$ 18	!$ ��	�!@�$ ,��+�� M!e

 2�-��� �	 (: 2�!e ($4  �8  ��I6�2  15�	

 2�-��� �	 � 	!$ ���$  !"�� 	�S�I&12  �16 

 ��I6� ($ x!$�+ 	�S�I& /��"�$2  ���� 15�	

.	!$ ���  

  

D���� 596 �)�6����7 ��(
7 X����� )TVC (

89�� 57��  

  ��6+ ($ x!$�+ P��"8TVC  2�-��I6� �	

 M�1Y �	 2��1�O8 ���	 M!e �	 p�"N+5 

.��� �1A �	��� ("���  ��6+ ($ x!$�+ 2�-

TVC  0^"@� 	!Y� �O8�6$;=R+ ��	 /6$ �	

 2��1�O8 2�-��� �� B� �- �	 �-��I6���� D ($

 (: 2�!e  ��6+ /��"�6$TVC  ��� �- �	 ($

 �!e;=R+��	2  	!$ 1-�A ($ x!$�+)05/0<P( .

 ]��66n� �68 2��1�O8  �+� ]1+ M!e �	TVC 

 	!@ ($ ;������ 18�� ��I6� �- �	 �1A 	�d��

 ���7�+�  �+� �$  �+� �- �	  �  ��6+ �O�	 2�-

 ]��K�;=R+ 2��	�A�18 )05/0>P( /��"I: .

  ��6+TVC  �K5  �+� ($ x!$�+ ���	 M!e �	

	!$ �  �68 ��� /�� �	 �-��I6� /6$ ]��K�

;=R+��	�A�	 	!Y� 2  ��6+ /��"�6$ .TVC 

 ,��+�� ;8���� ��� ($ �68 2��1�O8 ���	 M!e �	

 	!$ x!$�+ (: 2�!e ($ /6$ �68 ��� /�� �	

 0^"@� �-��I6�;=R+ ��	 �A�18 	!Y�

)05/0>P(��� �	 .2�- 4  �8 ,��+��D 

 ($  !"�� ($ x!$�+ 2�-��I6��.��  VW�2 

15�	  	�S�I& �� ��� ���� 2�-��I6� �$ Q�6g �	

2�-��� �	 .18	!$ ��	�!@�$ 2�"�$ 12  �16 

 VW� 2�-��I6� ,��+��2 15�	  ���� �  !"��

 ���+ }6J �� �-��I6� ���� �� �"�$ ���

18	�: GI& ;$��S6+��$  ���I6� �	 /�� /6$ ��D 

 ��� ���� ��I6�2 15�	  2�"�$ 	�S�I& 2���	

I6� ;+�I� .	!$ ���+ ��8 �� ;���+�� 2�-��

TVC  .181A �-�r 1-�A �� ���$ ;�: �!e ($

 G+�A /��"I: ($ /��"�6$ �� �-��I6� h6���

 ��I6�1  D !"�� 15�	1  D��� ���� 15�	2 

 �  !"�� 15�	2  .	!$ ��� ���� 15�	 t�

;+ �	 ���� ,����� �$ (: ���7 (d6"8  �!�

���%&+ ,-�: ;����":�$ ��$  ��6+ �-; � 1$��

 ;����":�$1c ]��'�  (: ��� ;=R+  �1$ /��

��+ 2�"�6$-;+ �1.	!A  

  

��(@!O< ���+ �
Z �+ 5�[ 5�����( K���<  

�);< �
:6 57�� 89�� 
� 34���(  

 �!9: ;-�+ (�6� ;)J ;$����� �!�=+ ($

��*8 � ��� ���� p�"N+ |!W� �$ �1A ��I6� 2�

?@�A D !"�� �6�$�g � ���$ D[8� D!$ 2�-
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 ,d=� 	�!+ �-��I6� �� B� �- �	 ;�: �����

 2�-��I6� !$ ?@�A ($ x!$�+ P��"8 .���7 ���g

 M�1Y �	 2��1�O8 ���	 M!e �	 p�"N+6 

 .��� �1A �	���  

  

 ��@>5:  8���;�TVC )log CFU/g( ���� �+ N9�H� ��7�������(@!O< N9�H� ��7  

 P�O<���)± (���Q� R()S<(  

 �2� �)��%2   �2� �)��%1   �
��� /)�%2  % �
��� /)�1  @7�� 
�7�����  

(���) ���� 

3/38±0/02 aE 3/43±0/04 aE 3/38±0/03 aE 3/39±0/01 aE 3/36±0/04 aE ),U 

4/4±0/04 bD 4/3±0/05 cD 4/22±0/04 cD 4/28±0/03 cD 4/89±0/07 aD 4 

5/29±0/04 dC 6/39±0/01 bC 5/17±0/08 dC 6/05±0/17 cC 6/81±0/04 aC 8 

6/41±0/06 cB 7/27±0/06 bB 6/46±0/04 cB 7/32±0/04 bB 8/28±0/06 aB 12 

7/29±0/04 cA 8/5±0/09 bA 7/36±0/05 cA 8/71±0/05 bA 9/41±0/05 aA 16 

 �- �	 Bi!: {�"�+ 0��J  !"�;=R+ 0^"@� 	!Y� m1& �O8�6$ �	 #��$ {�"�+ 0��J � ��� �-��I6� /6$ �	 ��	

 �- p�	�;=R+ 0^"@� 	!Y� m1& �O8�6$ �+� /6$ �	 ��	.��� p�"N+ 2�-  

  

 ��@>6: 89�� �+ 
� 34�� 8���;��);< �
:6 ��7 �( �+����� �7����  ���(@!O< N9�H� ��7  

 P�O<���)± (���Q� R()S<(  

�����  
(���) ��(@!O< ����  

),U  4  8  12  16  

@7��  0±10 aA 8/0±6/54 aB 0±6/7 aC 4/0±2/54 aD  2/0±8/54 aE 

�
��� /)� %1   0±10 aA 8/0±6/54 aB 6/0±8/54 abC 0±5 bD 3/0±2/44 aE 

 �
��� /)�%2 0±10 aA 0±9/41 aB 7/0±2/54 abC 0±6 cD 0±4 bE 

�)�� �2� %1   0±10 aA 8/0±6/54 aA 0±7 bB 5/0±6/54 bC 3/0±2/54 aD 

�2� �)�� %2   0±10 aA 0±9/12 aB 7/0±9/7 bC 6/0±3/54 cD 4/0±7/44 cE 

 �- �	 Bi!: {�"�+ 0��J  !"�;=R+ 0^"@� 	!Y� m1& �O8�6$ �	 #��$ {�"�+ 0��J � ��� �-��I6� /6$ �	 ��	

 �- p�	�;=R+ 0^"@� 	!Y� m1& �O8�6$ �+� /6$ �	 ��	.��� p�"N+ 2�-  
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�$ Q��� P��"8 /��"�6$ /6O8�6+ ;-	��6"+� 

��6"+� /��"I: /6=HI- � 	!$ �K5 ��� ($ x!$�+ 

 ��� ($ �6816 (: �A�	 s�%"@� (Y!� �$ ($ 

,�����  �+� 2��1�O8 ]��^"@�  �1A 	�d��

;=R+) ��	05/0<PI6� /6$ 0^"@� � (2�-�� 

;���+�� � 1-�A �� ��� 12  .	!$ 	!��+ ,��+��

;=R+ 0^"@� �K5 ��� �	 /6=HI-  �6+ 2��	

) 1�8 �1-��+ �-��I6�05/0>P.(  

  

89�� �+ ]<� 34���);< �
:6 57�� ��7�(  

 M�1Y7  P��"8 [8� ?@�A ;$�����

(�6���*8 �!9: ;-�+ 2�- 2� �� 2�-��I6� �	

;+  ��8 2��1�O8  �+� ;e Dp�"N+ .1-	

("��� ?@�A ��6"+� /��"I: s�%"@� �O8�6$ �-

 [8�($  ���16  [8� ��6"+� /��"�6$ � ,��+��

($  ,��+�� �K5 ������ D (: 2�!e ($ �A�7 �$

 ;���"8� 2�-��� �	 �-��I6� /6$  �+� 0^"@�

;=R+	��	 	!Y� ��	 )05/0<P ��� �	 .(8  ��I6�

;=R+ GSA ($ 1-�A �� [8� �6K6: ��� 2��	

 �-��I6� ���� ($ ��)8�+� .1A �1-��+  ��� �	

 2�-��I6� ;8����2 ��� ���� 15�	 �   !"�� #�$

 GSA ($;=R+��	 ��)8 2�"�$ [8� �6K6: 2

1="A�	 �-��I6� ���� ($ )05/0<P.(  

  

 ��@>7: 89�� �+ ]<� 34�� 8���;��);< �
:6 ��7 �( �+������7 � ������7 N9�H� ��(@!O<  

 P�O<���)± (���Q� R()S<(  

�����  
(���) ��(@!O< ����  

),U  4  8  12  16  

@7��  0±10aA 8/0±6/54aB 5/0±1/54aC 3/0±5aD 2/0±6/54a E 

�
��� /)� %1   0±10aA 8/0±6/54aB 0±6bC 4/0±2/54bD 3/0±2/44ab E 

�
��� /)� %2   0±10aA 8/0±8/44aB 6/0±4/54bC 0±5cD 3/0±9/54b E 

�2� �)�� %1   0±10aA 0±9aB 0±6bC 4/0±2/54bD 3/0±7/54ab E 

�2� �)�� %2   0±10aA 0±9aB 6/0±4/7bC 5/0±8/44dD 4/0±2/44b E 

 �- �	 Bi!: {�"�+ 0��J  !"�;=R+ 0^"@� 	!Y� m1& �O8�6$ �	 #��$ {�"�+ 0��J � ��� �-��I6� /6$ �	 ��	

 �- p�	�;=R+ 0^"@� 	!Y� m1& �O8�6$ �+� /6$ �	 ��	.��� p�"N+ 2�-  
  

  
  

89�� �+ Y��� 34���);< �
:6 57�� ��7�(  
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P��"8 x!$�+ ($ ?@�A ���$ 2�-��I6� 

p�"N+ �	 M!e ���	 2��1�O8 �	 M�1Y 8 

�	��� �1A  2�-��� �	 ?@�A /�� �	 .���

 D�K54  �8;=R+ 0^"@� 2���	 �-��I6� D ��	

) 18	!�805/0>P 2�-��� �	 �+� .(12  �16 

;=R+ 0^"@� �-��I6� ���� � 1-�A  �6+ 2��	

) 1A �1-��+05/0<P .(  

  

89�� 8� Y2�< 596 D)�_� Y�9��F 57�� ��7

);< �
:6��(  

P��"8 x!$�+ ($ ?@�A ;�: ����� �6�$�g 

2�-��I6� p�"N+ �	 M!e ���	 2��1�O8 �	 

M�1Y 9 �	��� �1A  18�� P��"8 ~�e .���

 ,-�:  �+� ,����� �$  !+�� /�� �	 ;-	��6"+�

) ����05/0<P D�K5 2�-��� �	 .(4  �8  ]��K�

;=R+ �1-��+ �-��I6� �� B� �6-  �6+ 2��	

) 1�805/0>P .( ��� �	8 ���%& 2�-2  15�	

 2�"�$ ;�: ����� ?@�A D��� ���� �  !"��

;=R+ ]��K� 2���	 �+� D1="A�	 18	!�8 ��	

)05/0>P 2�-��� �	 � (12  �16  �68 ,��+��

 ��I6� ($ ��)8 2�"�$ ����� �-��I6� ;+�I�

 ;���+�� 2�-��I6� /6$ �+� D1="A�	 1-�A

;=R+ 0^"@�) 1�8 �1-��+ 2��	05/0>P.(  

  

��@> 8: 89�� �+ Y��� 34�� 8���;��);< �
:6 ��7 �( �+������7 ���� ���7 N9�H� ��(@!O<  

 P�O<���)± (���Q� R()S<(  

�����  
(���) ��(@!O< ����  

),U  4  8  12  16  

@7��  0±10aA 8/0±6aB 0±6/7aC 3/0±6/54a D 2/0±2/44a E 

�
��� /)� %1   0±10aA 8/0±6/54aB 6/0±2/44aC 4/0±8/44b D 3/0±2/54b E 

�
��� /)� %2   0±10aA 0±9aB 6/0±9/44aC 0±5b D 3/0±6/44b E 

�2� �)�� %1   0±10aA 8/0±6/54aB 0±6aC 4/0±8/54b D 0±3b E 

�2� �)�� %2   0±10aA 8/0±8/44aB 7/0±1/54aC 5/0±3/44b D 3/0±6/54b E 

 �- �	 Bi!: {�"�+ 0��J  !"�;=R+ 0^"@� 	!Y� m1& �O8�6$ �	 #��$ {�"�+ 0��J � ��� �-��I6� /6$ �	 ��	

 �- p�	�;=R+ 0^"@� 	!Y� m1& �O8�6$ �+� /6$ �	 ��	.��� p�"N+ 2�-  

  

��@> 9: Y�9��F 8���;� D)�_� 596 89�� �+�);< �
:6 ��7�( �+ ������7 ���� ���7 N9�H� ��(@!O< 

 P�O<���)± (���Q� R()S<(  
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�����  
(���) ��(@!O< ����  

),U  4  8  12  16  

@7��  0±10aA 8/0±6/54aB 0±6aC 3/0±8/54a D 2/0±6/54aE 

�
��� /)� %1   0±10aA 8/0±8/44aB 6/0±2/44aC 4/0±3/54abD 3/0±6/54aE 

�
��� /)� %2   0±10bA 8/0±6/54aA 6/0±9/54aB 4/0±8/44bC 3/0±8/44bD 

�2� �)�� %1   0±10aA 8/0±6/54aB 6/0±2/44aC 4/0±8/44bD 3/0±8/44bE 

�2� �)�� %2   0±10bA 0±9aA 6/0±9/54aB 4/0±8/44bC 3/0±8/54bD 

 �- �	 Bi!: {�"�+ 0��J !"� ;=R+ 0^"@� 	!Y� m1& �O8�6$ �	 #��$ {�"�+ 0��J � ��� �-��I6� /6$ �	 ��	

 �-�	�p ;=R+ 0^"@� 	!Y� m1& �O8�6$ �+� /6$ �	 ��	.��� p�"N+ 2�-  

  

`S�  

 K���<  5�����(�
��� ��75������  

 /6O8�6+pH  (�K5 ���) ,��+�� 2�1"$� �	

 ����*�03/0±15/6  ���� P��"8 �$ (: 	!$

 ��O�-�.�   ��6+ 2�� �$ (:pH  �A!7 (6X��

��*8 �!9: ;-�+ ����*� 18	�: (RX�W+ 2�

 ;8�!NI-�A�	 )Chytiri et al., 2004 .(

 ()��*+pH  �@� ��� �� p�"N+ 2�-��I6�

 0^"@� 2��1�O8;=R+��	2 	�	  ��8 �� 

)05/0<P( .Yilmaz )  ���SI- �2009 G6X	 (

 ;q�Y ]��66n�pH �� (d6"8 �� ���	 M!e �	 �6'

$�: 16�� (��d� ;+!68!+� ]��6:�� 	!Y� � B6=

")8�	1=  16X!� ;����":�$ 	�)� �'� �	 (:;+

	!A18 ,����� .pH  �A!7;+ �� ;A�8 18�!�

 2��1�O8  �+� �	 ;8F��"68 ]��6:�� (��d�

 	!Y�  �S+� /�� /6=HI- � 1A�$ ;-�+	��	  (:

 ,�����pH "+� /6X�SX� ]��6:�� 16X!� �� �'

���$�=$ .1A�$�	1d+ /  ($ /6=i ���$ (W���

�1�1���O8 2� �-2�":�$ �6X�R� (Y!"+ �-;+

 (: 	!A ($ �	 �1==: /66R� ;�5� G+�&  �!=&

 |�W+ ;���66n� /6=i ,��16�1=")-  �"���8 (:

 ,-�: hY!+ 	!@ �6X�R�  ��6+ h)J �$

 ;-�+  1A 1���  � hg�R"+ � �6K6:;+18!A 

)Gram et al., 1987;7.�� .( 2�-

1c ����7 ]��: ($  �-�67 ;����":�$�1A  ���

 /�� �	 (: ,-�.� ;���+�� 2�-��I6� �68 ($

 ��I6� �.��2  15�	 �� 	�S�I& /��"�$ ��� ����

 	!@ ��	�	  ��8. /�� ("��� �-����7 �$ �682�- 

  ��6+ ,-�: 2�=�+ �$ ($��+pH  ���+ �� ;A�8

;$��S6+ �6X�R�D  (o5;+ ��� Vc�� �� D	���7

(: �"�6$ ���� 2���	 ��I6�D  ]��6:��  ��6+
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 �65�@ (d6"8 �	 � 	��	 2�"�6$ 216q!8^�

��� �"�6$  � ;$��S6+1c. 

 ;$�i  !6��16):� (Y�	 ;$����� �!�=+ ($

 ?@�A ��  �6-�+ �	TBA ;+ �	�K"�� (: 	!A

 �.�� ($  !6��16):� (�!8�' ]f!%o+  ��6+

;+  ��8 �� (16-1X�  !X�+) �-16-1X�	 1-

)Nishimoto et al., 1985 ��1*+ (���o+ .(

TBA  16�� B��!"6$��$!6� /6$ ,=:�� 2�=�+ �$

 (: ( !6��16):� (�!8�' ]f!%o+) �-16-1X� �

 f�SX� G6S�� ($ �d=+;+ ;O8� 2�- � 	!A

 � b�Y;+ �- 	�!+ �"+!"���"S9�� w�!� 18�!�

;+ m�d8� D	�67 ���g ,d=� .	!A("��� 2�-

$ x!$�+]��66n� ( B��!"6$��$!6� 16�� )TBA( 

��*8 �!9: ;-�+ (�6��	 2� M!e ���	 2��1�O8 

)16 (��� (: �	 M�1Y 2 �+��� �1  ��8 D

;+(: 1-	   ��6+TBA  ,��+�� ;��1"$� ��� �	

 M	�R+ ����*� �-��I6� ;OI- �	004/0±05/0 

;�6+ 16-1X�  !X�+ m�7("��� �$ (: 	!$ 2�- ����

 ��O�-�.�  ��6+ �$ (W$�� �	 TBA  (6X��

 �!9: ;-�+ �A!7��*8 2������*  �$��$ 	!$

)D ���SI- � 2��*KX��� 1390 zOjagh et al., 

2010z Jasour et al., 2011.(  � �	��1Io+

;��c� )1390 �6K6: �$ ��� 2�i ���%& �'� (

M�g ;-�+ ;$�i/6O8� 2f� m�O=- �	  �I:

                                                           

1- Maximal Recommended Limit 

 P��"8 .18	�	 ���g (RX�W+ 	�!+ �� 
� �	 2��1�O8

 ($ x!$�+TBA  2�-��I6� ���$ 	�S�I& �� ;:�J

1-�A �$ Q�6g �	 ;���+�� �	 (W$�� �$ ���+ 

,�����  ��6+ TBA  	!$ ($2�!e  �	 (:

 �+� 2�-8 D12  �16  ;���+�� 2�-��I6� ($

;=R+ �!e181A ����7 1-�A �� �"I: 2��	 

 D;��c� � �	��1Io+)1390( (: /�� ("��� �$ 

P��"8 (RX�W+ ;8!=: k- �68 �"������ ��� �� .

 �� �K516   ��6+ /��"I: ,��+��TBA  /6$ �	

 ($ x!$�+ ;���+�� 2�-��I6� 2�-��I6�2 15�	 

���� �  !"�� ��� 	!$ (: �� 2��"8� ���	 ($ 

2�=�"��  ���4D  ��I6�2 15�	  /��"�$ ��� ����

 �	�	 s�%"@� 	!@ ($ �� ;71==: ���+ 	�S�I&

2�!e ($ D	!$ (: �$ ���� 2�-��I6� ;���+�� �68 

 ]��K�;=R+ ��	�A�	 )05/0<P1J /��"�6$ .( 

2	��=�6�1 )MRL  ��6+ 2��$ (TBA 2 

;�6+ ;-�+ ;$�i m�7!�6: �$ 16-1X�  !X�+ m�7

 ���)Lakshmanan, 2000; Rezaei and 

Hosseini, 2008; Ojagh et al., 2010 (: (

�c�J (RX�W+ �	D  ��� �	8 ,��+��D 2�-��I6� 

1-�A � 1  15�	 /�� �� ��f�$ ��� ���� �  !"��

!$ 1J8	1D �+�  2�-��I6�2  �  !"�� 15�	 ����

��� �68 /6����� �� 1J 	��18�"�� 18	!$ (:  /��

  	!$ �	�K"�� G$�g�6� �O8�6$ 	���"�	 2�-��I6�
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 � 1-�A1  15�	 ��� �	 D��� ���� �  !"��8 

�	 .���  ��� �	 �-��I6� (6�:12  �16D   ��6+

TBA  21J ����f�$ �� ��18�"��D  .	!$ ��	�!@�$

�6��r �O8�6$  �-�67 ;�=� ]��6:�� �!*X�$ 

�65�@ ;"8�;8�16):�  ��- ���  /�� �	 (:

;"8� G6)8�"� �68 ("��� �	 	!Y!+ ;8�16):�

 �  !"���.�� ($  	!��+ ^+�: ��� ����	!$.  

���� ;8F��"68 2�-��$ Z!Id+ )TVB-N(  ($

 ;���=+ ?@�A  �!=&2��$  ;-�+ ;7��� ;$�����

 ($ ��IA;+ ,����� .1��TVB-N  ($ (W���

2�":�$ �6X�R� 2�-k��8� � 	�)� G+�& 2�-

 m�d8� ;�@�	;+) 	�67Ozogul et al., 2004 (

(=+�	 ?@�A /�� /6=HI- � ;R6�� �� 

]��6:�� ���� 2��$ 1=8�I- G6"+ D/6+� 2	G6"+ 

D/6+� 2��G6"+ /6+� � {�68!+� �	 �� �$ 

;+ ;-�+ �	 h��=+�8 kRe 	�d�� }&�$ (: 	�67

;+18!A )Goulas and Kontominas, 

2007("��� .( 2�- ]��66n� ($ x!$�+TVB-N 

 2��1�O8 ���	 M!e �	(: M�1Y �	 3  �	���

��� �1A;+  ��8 D1-	   ��6+?@�A /��  �	

 �$ �$��$ ,��+�� ���	 2�1"$�log CFU/g 

1/0±28/5 ��  ��6+ �$ (: 	!$ �	 �1A (q�

����*� p�"N+ ]�RX�W+   �)I- ���) �	��+^�

 D ���SI- �1392 zChytiri et al., 2004 z

Rezaei and Hosseini, 2008 zOjagh et 

al., 2010z Jasour et al., 2011.(   ��6+

TVB-N 2�":�$ �6X�R� ($ (")$�� 2�- G+�&

 ;���� 	�!+ �	 	�)��� /�� �� D���  ]�!5 �	

 ��6+  � hg�R"+ D(�6� ;����":�$ ��$ ,����� 

TVB-N �68 ,����� ;+1$�� � /6I- �!e  ,�����

 �  !6�^6+�	 (d6"8 �	 �� 2�-16��  �68 (=6+�

,6� ;=6$�	�:18� )Pacheco-Aguilar et 

al., 2000)  ���SI- � �	��+^� .(1392 D(

Goulas  �Kontominas )2007( � Rezaei 

 �Hosseini )2008 ( (: 18	�: ����7  ��6+

TVB-N  M�HN� �	 2��1�O8 ���	 M!e �	

;+ ,�����1$�� ("��� �$ (: 2�- �c�J (RX�W+

^+�:  !)I-����c�J ,-�.� �	 .D  �K5 ��� ��

 ��16  �- ;8�+� (�5�� 2��� ($4   ��6+ ���

TVB-N  (���o+ 	�!+ p�"N+ 2�-��I6� �	

 ���7 ���g�   �+ � G�g �+  �+� �$  �+� �- /6$

 ]��K� D�-��I6� �� B� �- �	 	!@ 1R$;=R+ ��	

) 1A �1-��+05/0<P.(   ��6+ 	��18�"�� 1J

TVB-N  ����� (�	�o�� ��8 Q��� �$($ (")$ 

(8!7 2�- p�"N+25 D30  �35 ;�6+ m�7

 �	  F��"68100  ;-�+ �A!7 m�7 ��8 �	

��� �1A ("��7  ��6+  	�	 ���g �=�+ �$ .30 

;�6+m�7D  ���d� �� ;:�J ;8!=: (RX�W+ P��"8

  ��6+TVB-N  ��� �	 1-�A ��I6� �	12 

 ,��+��	!$  �-��I6� ���� ;X� D��� /�� �	
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  �=HI-�"�� 1J �� �"I: 181A ����7 	��18� 

 ��I6� 	�S�I& /���$�=$2  15�	 ��� ���� ($

 ;��R+ hN"=+ ��I6�  �!=&A  ��6+ �!�& .1

TVB-N  0�%+ G$�g�6� ($ �d=+ ��d+ 1J ��

 M!%o+  1A;+	!A `$�=+ VW� ,����� .

 �� �	�K"�� 	�!+ ;-�671 15�	  ($2 15�	 

(�6� �6K6: 	!��$ ]��Y!+ �- (Y!� �$ .	� kg� ��

 ;���+�� 2�-��I6� 	�S�I& ($;+ (d6"8  �!�

(: ���7  }&�$ ��� ���� �  !"�� �� �	�K"��

(�6� �	 ;$��S6+ �6X�R� ���+ �- /�1$ � �1A

 � ;$��S6+1c �65�@ �O�	 ��$ h6���

;"8� ;8�16):� �	 ;-�67 `$�=+ �	 	!Y!+

 ����7 �68 �c�J (RX�W+;+.	!A  

  

 K���< 5�����(�
��� ��75��)
��  

2�":�$2�- ���	�+�� (PTC) m�7 D;K=+ 

m�68�7����S6+ ;�5� ���7 	�)� M!a)+ 2�-

 M�HN� 2�+	 �	 �1A 2��1�O8 ���� ;-�+

1=")- )Gram et al., 1987.( P��"8 x!$�+ ($ 

 ?@�A /�� (: M�1Y �	4 �+��� �1  ��8 D

;+1-	  ��6+ PTC (6X��  �+�) (�K5 (�6�2�- 

��*8 �!9: ;-�+ ;+�I� �	 �c�J (RX�W+ �	 2�

 �-��I6��$��$ ����*� log CFU/g 04/0±53/3 

�O8�6$  ��6+ /�� (: 	!$  ;-�+ ;7������ .

  ��6+PTC M�g ;-�+ (�6� (6X�� 2f�

/6O8�(RX�W+ �	  �I: Ojagh   ���SI- �

)2010 (log CFU/g 85/3  1A ����7 �$ (:

 (RX�W+ ("�������*� ;8!=:  !)I-��� /��"�6$ .

 2��$  �1A 	��=�6� 1JPTC  (�6�  �	 �68

  �6-�+log CFU/g 7 ) ���ICMSF, 1986; 

Sallam, 2007; Rezaei and Hosseini, 

2008  ��6+ .(PTC  2	�I"&� (RX�W+ �	 1-�A

)  ���SI- �1387 ��� �	 (14  	��=�6� 1J ($

 ���) ���	 2��"8� �	 2��+�� ��I6�  � 16�� �1A

18  ��6+ �� 2	��=�6� 1J �$ Q�6g �	 (

/6���;7.�� �� ;S� .	!$ ��	�!@�$ 2�� 2�-

 (")Y�$ D;-�67 `$�=+ �� 2��6)$ �	 	!Y!+

 � �	 	!Y!+ ;����":�$1c �65�@ �- ��� (:

�16� ;8!=: (RX�W+ P��"8 ($ x!$�+ 1-�!A �� 

�  !HI- ;-�67 `$�=+ �� �	�K"�� ;=R� ��

 /6R+ ;oW� �	 (�6� �	 ��� ���� �  !"��;+

2�":�$ ��$ ���+ ]��Y!+ 18�!� 2�- ���	�+��

 .	��� k-��� 2��1�O8 ���	 M!e �	 �� (�6�

  ��6+PTC  ��� �	12  2�-��I6� �	 ,��+��

1-�A � 1  �  !"�� 15�	 1J �� ��� ����

  �S+� G6X	 /6I- ($ � 	�: �!�& 	��18�"��

�A�18 	!Y� �	��+�8 2�-��I6� 0�%+.  ;X�J �	

 2�-��I6� (:2  15�	 ��� ���� �  !"��

 ��  1A 0�%+ �!d+  �=HI- ($/6��� (W��� ��

  	!$ 	��18�"�� 1J ��PTC  D	!@1="A�	 �	 .
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 ���16 �68 ,��+��  ($ 1J �� ,6$ G6X	

  	!$ 	��18�"��PTC (�6� �	�-D  2�-��I6� (6�:

 .18	!$ 0�%+ G$�g�6� ;���+��  

 ($ x!$�+ P��"8TVC  �	 p�"N+ 2�-��I6�

2��1�O8 ���	 M!e (:  M�1Y �	5  �1A �	���

���;+  ��8 D(: 1-	   ��6+TVC  �	 2�1"$�

���	 log CFU/g 02/0±38/3  (: ��� �	!$

(8��8  ��6+ /�� 	�1I�g ;-�+  	!$ ���� �� 2�

;+ ;$��S6+ ��$  (: G5� /�� ($ (Y!� �$ .	!A

 �6Rc� � �+	 ($ (")$ /��6A b�  �6-�+ (6X��

;+ �66n� b�1=: ��O�-�.� D  /6$ �	�1o+2  ��

log CFU/g 6 2��$ �� ���IA G: 2�":�$ 2�-

(6X�� �	 (8!7 2�-p�"N+ b� /��6A )D�6�^6� 

Q�$ ���D��� M�g2f� /6O8��  �I: 0!� ��*8 2�

�	�	 	��=�6�18� )Rezaei and Hosseini, 

20082�1=S�� .( �  ���SI- )1392( �	 

]�RX�W+ 	!@ �$ 2�� ���%& D2�KRY  ��6+ 

TVC (�6� ;-�+ �!9: ��*82� �� �	 ��� 
�K5 log CFU/g 23/3  ����718	�:  ($ (:

 B�	�8 �c�J (RX�W+ ("��� D���(: 2�!e ($ 

 ��� �	12  ��6+ ,��+�� TVC  1J �� �"I:

 	��18�"�� 	!$ ��� �	 �68 1-�A (�6� /6=HI- �

9  (RX�W+ �	 .1A �	�K"�� G$�g�6� ,��+��

 0^"@� �c�J;=R+ ��	 ,��+�� Z��A  �+� ��

 2�-��� ;+�I� �	 �68  � �� t� � 1A 	�d��

  ��6+ 2��1�O8TVC  ($ ;���+�� 2�-��I6� �	

 �!e;=R+ 2��	 ��� �	 .	!$ 1-�A �� �"I:4 

 �$ Q�6g �	  !"�� ($ x!$�+ 2�-��I6� ,��+��

�-�r �"�$ ��� ���� 181AD  ��� �	 ;X�8 

 2�-��I6� 	�S�I&2  15�	��� �  !"�� ��� �

 	!$ �-��I6� ���� �� �"�$ (: 2�!e ($ �O�	 �$

 0^"@� 2���	 �-��I6�;=R+ ��	("��� .18	!$ 2�-
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Abstract  
The aim of this study was to compare the effects of 1 and 2% olive leaf and 

cumin seed extractions to increase the shelf life of silver crap fillets at 4°C. TBA 
(thiobarbituric acid), TVB-N (total volatile base nitrogen), pH, PTC 
(psychrotrophic bacteria), TVC (total viable count) and sensory evaluation of 
fillets of silver crap kept in the refrigerator were measured at the time of 0, 4, 8, 
12 and 16. Based on the results, TBA, TVB-N and pH values increased 
significantly over the time in all treatments (P<0.05), but in experimental 
treatments, this indicators was significantly lower compared to the control 
samples during the analysis (P<0.05). In addition, ethanol extracts of cumin seed 
at 2% was better at controlling TBA, TVB, pH, PTC, TVC of silver carp’s fillets 
and it can be introduced as an ingrained for synthetic antioxidant. According to 
the results of organoleptic tests, these two antioxidants (olive leaf and cumin seed 
extracts) could be advised to use as an antioxidant for keeping fish fillets, and 
also cumin seed extract had more efficiency on increasing of shelf life, color, 
smell and texture of the fish fillets. 

Key words: Olive Leaf, Cumin Seed, Silver Crap, Microbial Index, Chemical 
Index. 
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