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 ������ ��� �	 ����	�� � ! ��"��)Allium sativum( %&�' �()��� * +'� ,�-%&�' .� ,� ,�-

/0 ��  ,�1�� /-� ��� �2()Acipenser baerii( 3��4 ���5 /���( 	����� �.  7���� ��� �(8�150 

�2( ���5  ;.* <��3 �( /-� ���40/0±45/30  @�4 ,��� ��	 /0� AB3&� �3'�	 ;*+(�	 15  ;CD

 E�.�� FB4�1��� +G+' �( *5 /���H )��I )0AS �0.5AS �1AS�1.5AS �2AS( ;� �( �8�	�� � ! �-  ���

�( ��	�J 0 �5/0 �1 �5/1  *2 )��I +L�	  M+ �( 	�( )+' ���N�8 	 .+G+' ���P� �3Q- )�*	 ;���� �

 ;� .� )R�* +'� 7��N * �G�.*� +'� �;+( ;.* S��C�� +L�	 �/���G ;.* ���3T�( ���*��;��-�  ���P�

 )��I �( )+'5/0  *1 �	�� +L�	  	�( ���)05/0<P .(U�V��-� �	 ��H ��+1� 7��N ���� �1" /G�+' 

)��I �( �8 1AS ,*�W) 1 �	�� +L�	 +G	�( )+' ���P� (��� )05/0<P(. �X�*�� )	.�( �1YG ;��-� �	 �

)��I �( )+' ���P� 1AS ( �/0� ��Z �'�	 ,���( /T��.� ,�-�� ��  ���� �( ,��	)05/0<P(.  ;�C�

 )��I �( )+' ���P� ;��-� �	 [�.*C��1AS   *1.5AS  �( ��Z/0� ,��	� �� �( �1YG� +-�' )0AS( 

 ;�C� ���3T�( �8 /���L �	 ����� S��C�� IgM ,*�W �� �� .� )+' ���P� ;��-� �	5/1 +L�	 �	�� 

���  �1") +'05/0<P() ;� V\ 8 ;�C� .C4 ]��� .� ( ��� �	��( ���H )��I �	 �3�� ��8 ��"�� /�

�����\G )05/0>P( ��� ^��3G .�����  ���N� �8 	�	 ;�TG;	�8  ��� �	�� �(�� �	 7���� ]�1  *5/1 

+L�	 %&�' S��C�� 7I�%&�' * +'� ,�-/0 �� ,�-IgM   ,�1�� /-� ��� �	 [�.*C�� *+'. 

��A	�� :�5�>:  �[�.*C�� ���H ��+1� 7��N �;.* S��C�� IgM� ;� V\ 8.  

1-  SG�	 � ��'� �/B�� 	�.� )�`TG�	 ��'� +W�* �MB�' )*�4 +'�� /��0'��8 �3&��;���.   

2-  �MB�' )*�4 ���	�3��Va M�J�Jb� C8�' @��;���8 �38	 /����	 ;�0� * /�B�  �;�c�-d +W�*TG�	 	�.� )�`

/B���D e ��� � .;���� 

3- 	 ��C& ,���	 ;��-� ��� /VV �� ��( M�J�Jb� �Y�� ���TG��*�T8 ^�*�� * �.�� �M�J�Jb� ;�.��,. � ��'�

.;����  

* :f�XY )+0Y��G Habib.Vahabzadeh@gmail.com  
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0.5C. 

��J�� ��*�� �/-� �2( * *�d C��

+L�	 S-�8 M	�a * M�QV� �( /-	 ,��H

 ��*�� ��0L ����� ;�8�� .� /a�0g

/ �� ' �( ��T8 �	 ,���*�& ;��-� +��

�;���! - * /G�	C�) 1390�2( .( ;��-� ,���	 

[3Y�� ��8 /0 ��  +03Y�G)Magnadottir, 

2006(.  ���*� �W�� /Z �	 ;��-� �2( * *�d

+'� /��G��� ����� [3Y�� /0 �� 	�& �� +G��+G 

)Ellis et al., 1990(. ����(�0(  �-*�d�1YG �( 

�G�Qa,�- /(*�!� h�� )	���� F�YW +03Y- 

* 7VH� �Va �( ,�� �( ���a ,�.�L��7VZ 

��*�� C8�� �	 �	 i�� ��& j� * �� 

d�( ���5 / +G��4)Peddie et al., 2005( �( .

 )�*	 �	 ;��-� �2( ,d�( M�QV� �( �I��

M	�a �( /-	;� .� +�( * /a�0g ,��H 

 �8 	��	 M�*�N,��( k�J��� �*�J * ��02 - 

S��C�� +'� * /4+G�.�( .� M�1�8�� /1��0 

�	 )	�Q3�� )+' ����� /���H )��I  .� .	�'

l�b ;	*C�� *� ���.� /0 �� [3Y�� ,�- 

� ! * )��I m��Zn� ;��0a �( /���H ,�- 

�*� �"�  ,��(,�J( 	�1�(  �2(.� /-� m��Z 

S��C�� 
���,�- /(�Y38���H [Y�G�!),�- 

a��	/ /G�& * (/��V� 	��0T�� )+' ��� 

)Bricknell and Dalmo, 2005.( M����� 

+G��	 +�8�� �3!G ��� �( ,���Y(  .� )	�Q3�� �8

n��b� )+008/0 �� [3Y�� ,�-�  /0�C`��I

 ,��( S-�8��&  * ;��-� �2( �	 ,�� �(

;��-� /'�*�� ��� )Dalmo and Seljelid, 

1995; Raa, 1996.(   

l�b;�-��4 .� �8 /0 �� [3Y�� ,�- 

/ ���� /�*��	+G�' +0e ��C �( 	�� 

+G��	 /��� �' �8 /;��� �( ;�.�� ;	�( * 

@+a 	�c�� i���a /1G�I ,��( �/-� ;�YG� * 

<�b  )��'� �Y�.	�8 �( �)R�* G�-��4/ �8 

/L��&  �(�T/3G�n����(�3'�	 �-� 7I� 

S��C�� ������ �-o��*�8� ���� * f�V�,�- 

[3Y�� /0 �� /�'G+  */;��0a �(  +0G��� 

,��( /1��0 ��C`��I ,�-*��	 /��� �' �( 

��8 +G*� )Shalaby et al, 2006(. 

 �	�� .� )	�Q3�� �/-��4 ,�-*��	 ;�� �	 

��� * ���  @�&)Allium sativum( .� )	��G�& 

;�`G�+G��G n� �\�� ,)Angiosperma(  *

 ��d �4 �3���)Lilyflora( ,C(� �	 �( ,�*��

)+' M�1"� SJG ���	 ;�  ��a n� ;��0a �(

 S��C�� f�W �	 )+008 ,��`T�� * /G��	

 ���(Amagase et al., 2001).  

C���G� /��� �' ��� ;�TG )+0-	 	�I* 

���X�*�� �C8�V4 ]B� /G+� .� ��15 �+� 
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�	�4�4 �p�V�� ��-� ��QY� [�+� * [���3� * 

q��G� ���3�*�- .� ���*B��1�� �V I ��X��� 

/YG��� �( @�G ���Y��� ���� ���*�� ,	�+�Q��� 

[�CG� �.�0��� �.�+�Y8��� ��+GB4�3�*��* �- 

�r�I� ���. ��� ,*�W �-��Q��� * 

/V�,�-��Q��� ���G* ���� * ���� ���*�� 

E�Q') ����)	�. 1381�( )*Ba .( s��& 

U*�!�/T8 ��Va ,�38�(�- * t��5�- * ���� 

���a ,�� �(��. /!� .� 	��� /������ �	 

	�� �"� ���� ;� �( n��b� * 	�1�( [3Y�� 

/0 �� * ��Y��� .��� )��ga ��� ua�( S��C�� 

+���� ��8�3���- * ��-o��*�8� ������ 

����Q0��- * ���� f�V�,�-  /0 ��/	�' * 

��+( M��L �( 	�1�( * n��b� [3Y�� /0 �� 

��� �"� )Agarwal, 1996(�	�� .� )	�Q3�� . 

������ S��C�� �( �c0 ���!�o���G� �� ,�-/ 

 *%&�';�& ,�-/3&�0' �G�4 �	,�- 

fC5 �V I .� ;��-� vV3D���`G� ,d;� 8 

)Nya and Austin, 2009; Fazlolahzadeh 

et al., 2011( ,+0- ��\8 * )Sahu et al., 

2007 .��� )+' (��� �( �I�� �(  f�W �	 �8

���	 �( �N�W  �2( * *�d [8��3 ��*��

 <���' �( �1YG � b� * +'� ;�C� �/-�

F�3�� ����� �VW� ��� �	 �.����  .� A+-

��� �	�� /����8 /���( ����� ��� )Allium 

sativum ( )	� n� ;��0a �(�	 � !  )��I

%&�' �( /0 �� * +'� ,�- /-� ��� �2(

 ,�1��.+' �3��4 �wG �	 

  

D�� � #�
.�3  

 E��7� -?.$3�F�  

,C(� SD( �	 ;��-� ��*��,�*�� 

 ,���	 ;��-� ��� /VV �� ��( M�J�Jb� �Y��

;CD �	 �C&FB4�1��� ,�- 500  �8 ,�3��

�� [cW 350  �� U� .� �3���+G	�( )+'  @�cG�

  .������  

  

"�� �#
� �#": 0��G� 0C�"H � �+, 0���  

 ,�1�� ;��-� ��� �2( ���P� ,��(

)Acipenser baerii(  )��I .�GFS1  �8�')

% ,*�W (;���� ��G�	���45 % ���X�*��16  /(�e

% *5/3 �1�� �8 ,+0.��G �( n�	CG ,�-

;�.*� �	 ,�1�� /-� ���  /0�X�*�� 30  ��

430  	*+W) @�436  *%45	�( (�  +' )	�Q3��

)Hung and Lutes, 1987; Medale et al., 

1991.(  ��� �	��)��V4 �8�'(;���� �  	��

 [- .��G/Z�5 �� �	250 /�4 ����  .+'

)	�� ,��(,.��  )��I �+3(� ���H ���� �(M+ 

10 U���� �J�5	 )Damicar Co.(;���� �   +'

+���	 �	�� �!' �( B�8 ��.  p\� ��� �	��
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 .� ,���Y( �	 �3�� ��8 �( ]��� �( m(��

 �/(�	�� * /(��4 ;��-� �	��	�J 0 �5 �10� 

15  *20 @�4 �- �( +' z�VD ��H @�4�V�8 

)0 �5/0 �1 �5/1  *2  .(+L�	 �( p\�

[cW /3(�" ,�-�( )��I .� �	 �wG  �3��4

�1YG ,�-�)+' �8� z�VD .� )	�Q3�� �(�8 

)Pooya Notash Machinery Co.;���� �( 

 z�VD ��	� �	 .+' ��H<��� {�e �'�4

)Chega;���� �( ( ��3'� M��L /G*��8� ,�-

+��	 * p\� nT& )�`3�	 �	 �8)Alborz 

Machine Co.� ;����( (� M+ 36  �a��

�	 ,�	 40 /3G�� �I�	���5 	��4 ���4 

)Mohseni et al., 2008( * .� p�  .� |*�&

&nT �8 * 	�&�	 �3Y(/!�3�B� ,�- 

 )��&� +'* A�g ;�. �� �	 f�2D� �	 

 ,�	4 /3G�� �I�	 .+' ,��+�`G 	��4  

  

 D��"� I��"� � *3�.  

+�� *	 .� ;��-� �2(  ,�1�� /-� ���

 �Y�� �	 /'�*�� /VV �� ��( M�J�Jb�

)�+0Q�� �	 )+' ��}!� �C& ,���	 ;��-� ��� 

1393 ( �.+� ��	  �+3(��-*�d  
��Q� ).��

)+' *	 M+ �( A��� �	 )� f�Z �( /��-5/1 

* �3  i�a5/0  m a *3/0 �( �3  .� )	�Q3��

�( /0�C`��I p\� * )+G. ,��H  nT& ,��H

��*�� +03���. p\� 300 ���5 �2( /-�  �(

 ;.* <��315  M�wWB ���a� �( @�4

;CD �( /3'�+�(FB4�1��� ,�- 2000 

,�3�� f�J3G� �+�� +G	�8 * �( )��I GFS1 
�( M+ 20 .*� ��*�� .+03��� �	 ��	� 

150  ;.* <��3 �( ,�1�� /-� ��� 	+a

40/0±45/30  �( @�415  �( FB4�1��� ;CD

 	��(�53×102×105 /3G�� ;*+( �3�3'�	 

/0� AB3&�%&�' �	 ��	 f�Z * ;.* ,�-

)�0�	+0e ;�.� .� )	�Q3�� �( (�!G�	 ,�

 .� ��*�� [3Y�� .��G 	�� U� .+G+' �J30

�2N�W 	��* * ���� 	*�+�Q� �G�&	*� ,�-

U�����4 /+' *  p\�( � )�`3�	 �V��*

;CD �( o�\ �/ f�J3G� FB4�1��� ,�- .����

*	�( /��0'*� * /!���� )�  	�����3� F���

;�3Y(�� �g� �	 /��1Z )14  /��0'*� �a��

* 10  [�w0� (/!���� �a��+' . ,��( f	��3

)�`G �3'�	 �	 ��I ���P� U�V� ;��-� 

 �	 /���H )��I .�)	*+b 1±23 �I�	 

/3G�� 	��4)Shi et al., 2009(  .� /Z�VD .�

/(	 �( �G�&	*� * )�e U� 3  �J�5	 �	 �3��

)	�Q3�� .+' ;��-� �	 ���e )+a* /���H �( 

5 /���H )��I 0AS (+-�') �0.5AS �1AS� 

1.5AS �2AS  ,*�W 7���� �(0 �5/0 �1 �5/1 

 *2 ��� �	�� � ! )��I +L�	 M+ �( 8 
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 �3Q- �G�.*� ;�C� �(2  ;+( ;.* +L�	 ���P�

 +G+')Kaushik et al ., 1989(/4R�* . ,�-

U�  * M���W �I�	 ��' /��b <���' *

 ;R�Y8� )�`3�	 .� )	�Q3�� �( f�Vb ;R�Y8�

�3 )823-WTW(;� �� �  *pH  .� )	�Q3�� �( 

pH  �3)Eutech �;� ��(  ��*�� )�*	 /Z �	

�G�.*� M��L �( ).�+G�  .+' ,��4  

  

JK�L�*��� *M�?. I��"� � �"�87
2  

 �( )+' 	��* F�3�� S-�8 ��w0 �(

/-	��H �/-� 24 �Y�. .� �15 �a��/c0� 

 �- �815 +' / @�cG� ��( n� .*�  +'  E�5

)Mohseni et al., 2008(. ��V8 ;��-� 	�I� 

 f�Vb <��� * |��& ;CD �- �	ppm300 

�	�� ����( nD� �4 +G+'  * /0 �()

�/ ��8 1377 * (;� ;.* �- .� )	�Q3�� �(

�nb) f�3�c�	 ,*.���  (;�����5	 �( 1  @�4

 �5	 �( ,���G �3 .� )	�Q3�� �( �8 f�Z *1/0 

/3G�� )�*	 ;���� .� p� .+' ,��4 ).�+G� �3

.� ��*�� 30 ;��-� )+G� �5�( ��� I +L�	 

)45  (���5 .+' ���� ;�& �G� G ,��( @�cG�

;�& M�����/��0'�  ����( .� p�;	�8 

�G�� .� )	�Q3�� �( �;��-� [cW �( /��-cc2 

/	 j�-��� .� ;�& �G� G )Caudal Vein( 

.+' �3��4 ;��-� /I�D ���( �T� �	 E5�* 

 p\�cc5/0 U��� �( ;�& A*�+0�� ,�-

)�� ' (����\-) 	�J�G�+N )	� �( �3TH� ,���4

 )+' ,��( M����� @�cG�%&�',�-  /G�&

 �3D�� +' *cc5/1 U��� �( )+G� �5�( ,�-

' �0���\-��H A*�+0��)��  �J30 )+' ,���4

+'�G� G .)+' �0���\- ,�- �	  SD(

  �	 �Y�� ,o����C��g3000 �( M+ 10 

�J�5	 o�Q��3G�� )Labofugbege 200 �

Heraeus Sepatakch(;� �� � ' +G+;�T&�) 

;���! - *� 1379* ( )+� ��	 �( ;�& @�� 

 )�`T��.� �(�/���( ,��(  �J30+' .  

  


�� ;�:"� ����7� *�������
2 � 12�� ��3

 *7
2  

�)�`3�	 .� )	�Q3�� �( [�.*C� �C�d�G���� 

)Auto Analyzer Technicon R.A.1000 �

Technicon�!��� �( ��8* ,�-ISC * ILT 

 (;�.� F���)���4 ���5 Sc0� 	��. IgM 

 *C4 /3G� �( (;� V\ 8) Sc0� ;� +N ,	�(

)�1���8 ,��( *,�-�����1���8 .� ;	�8  ,��c�

.+' )	�Q3�� �Y�. @�cG� �(/c0� n� ,�-

 .� )+� ��	 �( M�aBZ� �( �I�� �( * �-�

%&�' �;��-� ;.* * f�Z 7��N * +'� ,�-

�( ;��-� ,��H ��+1�  F�����(��,�- 1  ��5 

�1��b +' )Hung and Lutes, 1987;   
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Ronyai et al., 1990; Xue et al., 2006(:  

  

 0M���1:   

CF = (BWf/ TL 3) × 100 

CF :���N* %&�' %)�( fBW : ;.* <��3

/���G (@�4)� TL :�8 f�Z /3G��)(�3.  

  

 0M���2 :  

BWI = [(BW f - BWi)/BW i] × 100 

BWI;+( ;.* S��C�� +L�	 :  �(%)fBW:  <��3

/���G ;.* )@�4( �iBW :���*� ;.* <��3 (@�4).  

 
 0M���3 :  

FCR =F/(Wt - W0)  

FCR: 7��N ��H ��+1� �F : A�g ,��H ��+J

/-� <��� )+' (@�4) �tW:  F���( ��`G��

/���G (@�4) �0W :���*� F���( ��`G�� (@�4).       

  

 0M���4 :  

SGR = [(lnWt - lnW0)/t] × 100   

SGR: (.*� �	 +L�	) )R�* +'� 7��N �tW :

 �(@�4) /���G F���( ��`G��0W ��`G�� :

 ���*� F���((@�4)� t :/G�. )�*	 (.*�).  

    

 0M���5 :  

PER = (BWf - BWi)/Protein Intake  

PER: ��X� *�� )	.�( �1YG �fBW ;.* <��3 :

 �(@�4) /���GiBW(@�4) ���*� ;.* <��3 : �                                    

Protein Intake :/-� �- /��g ��X�*�� �8 

(@�4). 

 ���.� -�>?� � 0����  

 )	�	 ��V8@�G <��� �- ��C��SPSS 12 

 �+3(� �	 .���4 ���5 ,��� ��Vb� * ��Cc� 	��

f��G ����� ,��( ;	�( )*�4 ;�.� .� �-

Kolmogorov-Smirnov  * +' )	�Q3�� p�

.� ;�0� Z� .�  f��G E�.��)	�	�-�  �Y��J ,��(

���P� ,�-�� �� ��( ��`G��.� ,�  C���G�

n� pG����*) ���ZOne Way ANOVA * (

 +0e ;� .� .� �`�+!� �( �-�� �� �Y��J ,��(

�0�	 ��( AB3&� .+' )	�Q3�� �!G�	 ,�

��`G�� ��� �	 vV3D ,�-�� �� �	 �-

,��& %5 .+' �����  

  

P��67  

12�� �+, -�5&� ;�"G � 5�� ��3  

��"��  vV3D ]��� ;	*C�� ��� �	�� �(

%&�' �( /���H � ! n� ;��0a * +'� ,�-

 ,��H ��+1� 7��N �2(,�1�� /-� ��� 

)Acipenser baerii(  )�*	 n� �	8 �3Q- ,�

f*+I�	 1 .��� )+' )	�*�   

 f*+I �	 )+' �r��� ^��3G F��� �(1 �

 �	 /���G ;.* S��C�� 7I� ��� �	�� ;	*C��

 /���G ;.* ��`G�� ���3T�( .+' ;��-�

 mV�3)��I .� �8 	�( /G��-� �( /���H ,�-

 ,*�W5/0 *1  ���P� ��� �	�� � ! +L�	
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 7���� �() +G	�( )	�845/10±81/182  *

45/5±28/185 ( �8 (@�4 �/0� ��Z �( ,��	

�'�	 ,���( �`�	 ,�-�� �� ;��-� ���� 

)05/0<P.(  �2( /���H ��+1� 7��N ��02 -

;��-� ���P� )+' �( )��I ,*�W 1 +L�	 �	�� 

) ���0/0±9/0 �( * 	�( �-�� �� ���� .� �3 8 (

 ;��-� .� )+� ��	 �( /���H ��+1� 7��N

 ,*�W * ��� �	�� +5�� �� �� �( )+' ���P�2 

/0� ,���( ��� �	�� +L�	 �'�	 ,��� ��	

)05/0<P.(  S��C�� %&�' �( �(�T ,+G*� �	

 ,�-�� �� ;��-� �2( )R�* +'� %&�' �;.*

5/0  *1 ( ��� �	�� +L�	 � ��	�J1/0±88/2 

 *04/0±91/2  +5�� ,�-�� �� �( .*� �	 +L�	

 ,���	 * ��� �	��2  ,���( ��� �	�� +L�	

 �'�	 ,��� ��	 /0�)05/0<P.(  

  

  

 ��5Q112�� "�  "�� �#
� -�. R>6%. S
M� "�'��  : *3����� 04� 5�� ��3�"&��  

) T�87��.± #��57�6�� ��M2(  

"�� �#
� -�.  %0  %5/0  %1  %5/1  %2  

 0���� �L�(E"A) a 44/0±85/30  a 34/0±59/30  a 32/0±40/30  a 26/0±13/30  a 46/0±29/30  

 *���7 �L�(E"A)  c 86/5±70/154  a 45/10±81/182  a 45/5±28/185  b 28/3±03/171  bc 13/1±99/163  

 0���� �
H 

*67��)("6. 

a 3/0±70/23  a 45/0±88/23  a 25/0±36/23  a 19/0±32/23  a 89/1±83/23  

 *���7 �
H

*67��)("6.  

a 70/0±36/37  a 19/0±67/37  a 65/0±86/37  a 16/0±10/37  a 04/0±65/36  

*X�@ ;�"G a 02/0±29/0  a 02/0±34/0  a 19/0±22/0  a 00/0±33/0  a 00/0±33/0  

�+, -�5&� ;�"G a 03/0±10/1  bc 06/0±94/0  c 02/0±90/0  bc 01/0±94/0  b 02/0±98/0  

07�L�� 5��  

(L�� �# E"A)  

c 08/0±99/1  a 17/0±45/2  a 08/0±49/2  b 05/0±27/2  c 02/0±15/2  

�F�� 5�� ;�"G  

(L�� �# 5Y�#)  

c 04/0±59/2  ab 10/0±88/2  a 04/0±91/2  bc 02/0±80/2  c 02/0±72/2  

 �L� $����� 5Y�#

5Y�#)  -: �#(���#  

d 23/15±30/401  ab 79/40±93/497  a 92/15±40/509  bc 87/8±63/467  c 26/9±38/441  

J&K7�#L��T�Z��"�  c 0/0±26/2  ab 17/0±65/2  a 08/0±77/2  ab 05/0±66/2  b 06/0±53/2  

/0� AB3&� 	�I* )+0-	 ;�TG ��� �- �	 M*�Q3 /Y�V`G� A*�W 	�I*.��� �-�� �� ��( ��	  
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��+P� ;��-� �	 ��X�*�� )	.�( �1YG )+' 

 ,*�W )��I �(1  +L�	 � ! ��� �	�� ��Z �(

/0� ,��	 )+� ��	 �( ��(C %&�' �(� .

 +5�� �� �� �( )+' ���P� ;��-���� �	�� �5/0 

* 2 	�( ��d�( +L�	 )05/0<P(.  �1��b

+L�	  �8 ;+( ;.* S��C�� )�*	 ,��3G� �	

���4 ���5 �1��b 	���  %DT	�8  �8

)��I �( )+' ���P� ;��-� ]��� ,*�W ,�-

5/0  *1  ��� �	�� +L�	 +L�	 ���3T�( .�

 �-�� �� ���� �( �Y��J �	 ;+( ;.* S��C��

+G	�( ��	��&�(  AB3&� ,���	 �8/0� ��	

�� �� �( ,��� ,*�W �� �� * +-�' 2  +L�	

 ��� �	��	�( )05/0<P(.  

  

12��  *����  ��3  

 �	�� � ! vV3D ]��� ;	*C�� ��"��

%&�' �( ��� �	 ;��-� /0 �� [3Y�� ,�-

 f*+I2 .��� )+' )	�*�  �Y��J f�1G	 �(

 ��( �/���( 	�� ;��-� @�� [�.*C�� ;�C�

/0� AB3&� �-�� �� +' )+-�T ,��� ��	

)05/0<P(.  �	 ;��-� �2( [�.*C�� ;�C�

 ,�-�� ��1  *5/1  ��	�J �( ��� �	�� +L�	

24/4±4/62  *94/4±5/64 )U/mL/min( ( �

Z/0� �� +-�' �� �� ;��-� [�.*C�� �( ,��	

 ,*�W /���H )��I �( )+' ���P� ;��-� *2 

) �'�	 ,���( ��� �	�� +L�	05/0<P .(

+' ���P� ;��-� �	 ;� V\ 8 ;�C� �� �� .� )

 �+-�'1  *5/1  AB3&� ,���	 ��� �	�� +L�	

/0�) 	�1G ,��� ��	05/0>P ���3T�( �� �(

 )��I �( )+' ���P� ;��-� �	 ;� V\ 8 ;�C�

 ,*�W5/1  ;�C� �( ��� �	�� � ! +L�	

41/1±1/39 /V��	 @�4 /�	+' �1" �3�� 

)05/0>P .(  

  

  

 ��5Q212�� : �*������
�� ��3�
2*62��� �"�Q �� �5� 0�+[� �"&�� *3�����  *���� � ���< ��3

"�� �#
�  T�87��.)± #��57�6�� ��M2(  

"�� �#
� -�.  %0  %5/0  %1  %5/1  %2  

 ��L����

)U/mL/min(  

b 94/4±50/44  ab 94/4±50/52  a 24/4±00/62  a 94/4±50/64  b 07/7±00/39  

 ���>\�:)C4 (

)mg/dL(  

ab 70/0±50/29  ab 53/3±50/29  a 94/4±50/38  a 41/1±00/39  b 94/4±50/24  

IgM  
)mg/dL(  

bc 12/2±50/44  b 36/6±50/52  ab 41/1±00/60  a 77/7±50/74  c 31/11±00/27  
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 ;�C�IgM  .� )+' ���P� ;��-� �	

,�-�� �� 5/0 * 1  ;�C� �( ��� �	��  +L�	

IgM ,� �B� ;��-� �� �� +-�' AB3&� 

/0�,��	  �	 ,	+a ��b� .� �� ��'�+G

) ��� ����d�(05/0>P ;�C� �( * (IgM 

;��-�  ,*�W )��I �( )+' ���P�2  +L�	

/0� ,���( ��� �	�� �'�	 ,��� ��	

)05/0<P.(  

  

]?�  

12�� 5�� ��3  

 ����� ��� �	 �2(,�1�� /-� ��� 

)Acipenser baerii(  M��"� /���( ��w0 �(

%&�' �( ��� �	�� � !,�-  * /0 �� * +'�

��3�	 �r ��� SD( �( @.d � ���/���I� ,�-� 

 ���P� ,�I �(q�1'� +W ��� ;�C� �( 2  +L�	

;+( ;.*�  M��wG �( m(��Kaushik  *

;���! - )1989.+G+' ���P� (  Kaushik  *

-) ;���! 1989(  ,��( ��+P� �0��( +W

 /G.* ��B8 �	 ,�1��  /-� ���90  ��400 

 ,�	 �	 @�418 /3G�� �I�	 �� 	��445/1 

+L�	  ;��(+G	�8 <���' �( �I�� �( ����(�0( �

<�b �/���- * U� /-� ;�.*� * ��*�� ,�-

/-	��H ;�C� 2 +L�	  �3��4�wG �	 ;+( ;.*

 /(�& �( �-�� �� /� � �	 ;��-� .+'

)��I A�g �� /���H ,�-+G	�8  /��QV� *

+TG )+-�T. �	�� ]��� �8 ;� �( )*Ba  ���

( �/0� ��"�� )��I �	 �3�� ��8 �( ,��	

%&�' ��� /���H ��+1� 7��N * +'� ,�-

 +L�	 �/���G ;.* ���3T�( .�'�	 �G�4

 ;.* S��C�� +'� 7��N * �G�.*� +'� �;+(

 )��I �( )+' ���P� ;��-� ;� .� )R�*5/0  *1 

 +L�	 ��� �	�� AB3&� �8 	�(/0� ��	

�'�	 +-�' �� �� ;��-� �( ,��� )05/0<P .(

U�V��	 ��H ��+1� 7��N ����  �1" /G��-�

+' )��I �( �8 1AS  ,*�W)1 +L�	  �	��

���+G	�( )+' ���P� ( )05/0<P( ^(�3G .

M����� �	 )+' @�cG�  ��"�� 	�� ��� �	���( 

 �	 ;��-� +'� �c�3G �	 * ��3'� S��C��

�G�4 ;��0a �( .��� �5�03  vV3D ,�-

 ^��3G f�} M�����) ;���! - * ;�P��1393 (

 )	�	 ;�TG ��� �( ��� )��ga A�g �8

�( ,��"�� /G	*C�� n� ;��0a  ��\8 +'� S��C��

 /�� �)Cyprinus  carpio(  ;�.*� �	22  ��

95 �+G @�4�' .Jayaprakas * Euoharsia 

)1996 S��C�� (/0� ,��	 �� +'� �	

,+0- ;��-���\8 )Labeo rohita(  *	 �� n�

+�( )�  ]��� �	 ��� )��ga ;	�8 ���N� .�

10 �20  *40 �- ,�.� �( @�4  )��I @�4�V�8

 )+-�T+G	�!G) ,*�+� W .1390 ��w0 �( (
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 ��"�� /���( ��� �	��%&�' * ���P� �( ,�-

 ���N� �8 	�8 ���C4 ��\8 /-� �	 +'�

 ;	�8 ��� �	��;�C� �( 1/0  *1  +L�	

/0� S��C�� 7I� ;��-� ;.* �	 ��	

/ G�( ��02 - .	�' F��� ^��3G ����� 

Thanikachalam * ) ;���! -2010(�  )��I

W /���H .� /QV3D ,�-+L�	 ,*� ��� �	��

)5/0� 1 * 5/1 +L�	 ()��I AB3&� /0�,��	 

�� �	 +'�  /��J���� /-� �(�4)Clarias 

gariepinus(  ^��3G �(�T �8 	�+G ;�TG

M����� Ahmed * ;���! - )2008( �	 

�G�4 	�� ,���B�� ��G )Oreochromis 

niloticus( .	�( ����� �	 Ndong  ;���! - *

)2007 ��	�J ;	*C�� (5/0 * 1  +L�	 �	��

 ��� 	�1�( 7I� /���H )��I �(/0� ��	

%&�'��G ,���B�� �G�4 �	 +'� ,�- GT  .+

 ��02 - �	 M�����Nwabueze )2012(� 

 AB3&�/0�,��	  �G�4 ;.* S��C�� �	

Clarias gariepinus  ,�-+L�	 ;	*C�� �(

;�C� �( ��� �	�� .� /QV3D 0  ��3  +L�	

G ���C4+T)��� �� . .� ,�;��`T-*R�  +G+J3�

%&�' 	�1�(  �( ��� �	�� ;	*C�� �8 ,�-

 .��� �"� ;��C(� * @�`G�& M�G���W +'�

 M����� ^��3GDiab  ;���! - *)2002 �( (

��G ,���B��� Farahi ) ;���! - *2010 * (

Shalaby ) ;���! - *2006(  ��G ,���B�� �(

* ;���! - * q��. )1393�Y� �	 (- *�d

,�`� /�G�* )Litopenaeus vannamei( 

�( 3'�	 ;�a�� �3!G ���+0  .� )	�Q3�� �8 �	��

 ���n� ;��0a �(  S��C�� 7I� /���H )	�

 U�I [�- ��V(�5 * ��H')+�  ;� E1� �(

%&�' ��+1� 7��N * )R�* +'� 7��N ,�-

 	�1�( ��H������ ��� .  ;.* S��C�� �( �c0

 �( )+' ���P� ,�-�� �� ;��-� �	 ��� �	��

) +'Talpur and Ikhwanuddin, 2012 .(

 )��ga �8 ��� )	�	 ;�TG C�G �`�	 M�����

/ ��� )+008 f�308 +G���,�� �( ���a �. �(

)R�* ,�38�(t��5 * �- 	�1�( 7I� * +'�( �-

/-� /3B� ���N* )Corzo-Martinez et 

al., 2007(  m��Z .� ,��4�VI ;� +'� .�

,�38�( .� �3�	�-	�' /�  �(�J �	 �8

/3G�n����( @*�J �-) +03Y-Arora and 

Kaur, 1999.( ;�-��4 /0'�e +0G� ��� �( 

�"� �( f�V�* /5�C( ,�- M�b'�� �)+� 

�F��!G�� ��QL * [�CG�,�- z�D )	*� 
� a [�- �� �3�( /+08 * ua�( S-�8 

7��N ��+1� /���H /+G�' )Platel and 

Srinivasan, 2004���W �`�	  ,�� .� * ( 

��Y��� �	 ��� * M��"� �1} ;� �( ��V� 

/����38�( )	*�  	��	 ��H [�- �( �1} ,��"��
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+'� n��b� ua�( �8 /	�' )Nya and 

Austin, 2009.( Khalil * ;���! - )2001( 

�8 +G	�8 ;��( 	�I* ��Y��� �	 ��� 7I� 

n��b�  )	*� ��V�/	�' ua�( �8 	�1�( [�- 

* S��C�� )	�Q3�� .� ,o�G� +'��� /� � �8 ) 

	�1�( �( �c0 ���a +'�  �	/ ;��C(��'.	 

 �wG �(  ��02 -/��Y��� �8 +�� ua�( 

S��C�� ������ /3G�,	�(;+( ,�- C�G /.	�' 

���C4 )+' ��� 	�I* ��� ��Q�8 �'�4 

.� [a� [�Z * �( �� 	�1�( /+TD( �8 d� 3W� 

���	 �( 	�I*  ��� ��Y���)Kown et al., 

2005(. �	 ����� �N�W C�G ;	*C�� �	�� 

��� +'� S��C�� 7I� /���H )��I �( 

/-� ��� +' ,�1��. Nya * Austin �	 f�� 

2009 �(  �����,*� fC5���`G� ,d;� 8 

)Onchorhynchus niloticus(  *Shalaby 

 f�� �	 ;���! - *2006  ����� �( �(

 ��G ,���B�� AB3&� �8 +03'�	 �����

/0� ,��	%&�' �	+'� ,�-  �	 ;��-�

 +-�' �� �� �( �Y��J+' 	�c��. ����� �	 

��N�W  .� )	�Q3�� �8 ��� �N�* B�8 �	��

 ��� S��C�� 7I� /���H )	� n� ;��0a �(

 U�I [�- ��V(�5 * ��H+' ����(�0( .

%&�')R�* +'� 7��N ,�- *  ��+1� 7��N

 �	 ;.* S��C�� �( �c0 �8 �3��� 	�1�( ��H

 �( )+' ���P� ,�-�� �� ;��-�+' ��� �	�� .

�� �	 ����d�( ��� �	�� ��� )	*C�� )+' 

) /���H )��I �(2 +L�	 7I� ( +' ��

%&�' ��Z �( +'� ,�-/0� ,��	 S-�8

 .+(��Jayaprakas  *Euoharsia )1996 �	 (

 ��� �( ��� �	�� � ! �( ,+0- ��\8 ���P�

+��� �c�3G+G  ]��� �	 /-� +'� ;�C� �8

 S��C�� )� *	 �� n� .� p� ��� ;	*C�� ,d�(

�3'�+G ,	��.�  �� ��H �( /-� �5Ba ��� �	��

 /-� ,��3'� S-�8 7I� * 	�*� �����+' .

)+�+� ��0e d� 3W� �( �N�W S��.� �	 ,�

 * ��3'� S-�8 7I� * ��� �3���� q�5*

 ,�1�� ;��-� ��� �	 ��H ��+1� 7��N S-�8

 ,*�W )��I .� �8 ��� )+'2 +L�	  ��� �	��

 ���P�)	�8 �	 .+G	�(  �����N�W ;�C� �

 @� � �	 ,	*�* U� q�G * M���W �I�	

;CD �wG �( * 	�( [- �(�T �-/ �8 +��

 S-�8 7I� ��H �	 )+' 	�c�� ��� +0� ,�(

 /-� �	 ��H �����	' .��� )+M����� 

	�+&	�;���! - * , )1391 )	�	 ;�TG C�G (

 ��\8 /���H )��I �	 ��� �	�� ;	*C�� �8 	�(

 ;��-� �	 /�� � ��Z �( +-�' )*�4

 �� �� ;��-� �	 ����� S��C�� �&��0!�1/0 

 �	 /�* 	�( /T�I +'� ��� �	�� +L�	

 �8  @�� �� �� ;��-�1  +L�	 �( ��� �	��
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 +TG )+-�T +'� S�I 	�( )+' ���N� ��H

 )+' @�cG� M����� �( m(�� �8	�(  .  

  

12�� *���� ��3  

  ��� �	�� � ! )��I �( )+' ���N� 

%&�' �( /���H/0 �� ,�- �2(  /-� ���

)��� �	 * 	�( ���4 ��"�� ,�1�� 	��� .� ,�

%&�' /����8 	�1�( 7I� ,�-8�� �+' . �(

 �8 7���� ��� �	 ;��-� �2( [�.*C�� ;�C�

 ,�-�� ��1  *5/1  +L�	 ��� �	����	�J �( 

24/4±62  *94/4±5/64 )U/mL/min(  �(

 ��Z/0� ,��	 �( [�.*C���� �� ;��-�  +-�'

,*�W /���H )��I �( )+' ���P� ;��-� * 2 

 +L�	 ��� �	��	�( �3T�( )05/0<P.(  n��b�
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Abstract  

Effect of different level of Allium sativum on growth performances and some 
immune system indices of juvenile Acipenser baerii were investigated. 
150 Acipenser baerii juveniles by the average weight of 30.45±0.40g without 
significant difference were stocked in fifteen fiberglass tanks and fed by five 
diets with different level of added garlic powder (0, 0.5, 1, 1.5, 2%), including 
AS0 ،AS0.5 ،AS1،AS1.5 ،AS2 for 8 weeks. At the end of the feeding trial, highest 
of final weight, weight gain, daily growth rate, the specific growth rate was due 
to fish fed by AS0.5 and AS1 which had a significant difference with fish fed by 
control (AS0) diet (P<0.05). The best food conversion ratio was recorded in fish 
fed by AS1 diet (P<0.05). Fish fed AS1 had highest protein efficiency ratio 
compared other treatments (P<0.05). A significant increasing amount of plasma 
lysozyme were found in fish fed AS1 and AS1.5 compared control (P<0.05). 
However, the highest of the value of IgM were recorded in AS1.5 (P<0.05). 
Complement (C4) was not affected on different levels of garlic. Results of this 
study indicated that Allium sativum (1 and 1.5%) had a positive effect on 
growth rate and some of the immune system (lysozyme and IgM) 
of Acipenser baerii. 
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