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F�� ��� �!"�� A )610 2$5E��  �!2$�� F�� ��� �!"�� 0���	 @��(�� " (�%��B )710 2$5 �! E��
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 [��\�� �! �Z�� 	"�" �(� * d�e� �! 	� � .�.

+.� d�e�d�e� �! �]K. 2!� 0�( 0�(

7��� 2XN* �5 �S�* ��� �! T��%K( ������

 ��$&� 0��! @\&� �� @� �g �! ��� �X3�

���5 U3g 2���3�+ 	� � A� 0���K! )Kim et 

al., 2007 .( j� * U��	 �! ,�-. /��� .�.

2!"�X���Q  ���: �k � 	� � ���K! 	 *

�%��9�.�  �$3k A� #$%&� /6 le� ��� � �	 "

,��� +�%K! TJ*A m��.�! T�( 0���b?. " 0��!

n.� TY\�� EA� � T2���P 	� �U3X� " �( 0�(

,	��%�� 2���P 2�) �. +Asz et al., 2006 .(

,	�5 )&N� 0	��%� /������ @ �5��  ���

 T �����K5� o�%�� [��\�� 7]� ,�-. .�. �5

0��4�� @ �����K5��� 	�X$3g [(�5 T

�O$P �	 " �+� [(�5 T0���5 %�� 6�! 0�(

2� @��\!� p�� 7]�	 + )Arora et al., 
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��� �!"��JK�.�9��"�X�� �(0�( 2$3X� 

��.�� 0�%5�!T�( q��:�( " �(�3&� ��%K(. 
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o 5 � T,	"� �� � " [N!� 0\!� sg�! 
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�Q `	��	 [�5��� @���� \��!� 0�(.  2(��
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 A"� 0��9���: Ue� �	 (,�-. .�. y��� �	

 0\!� /�-�-e� \5�� 2$z� �M�. ��b+ 0�"��

0	�!��!T  0A�"�N5 E $g ,�?N.�	 /f�+ ,"�9" 

@�9�9 2��]S h!���T f��5 '�S �� 7��: �	 

 E�Z.� T2�	�l�+�	 .� ���  ��%!� [("x�250 
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 	"�`20  [&! ��"�� " ��^X� \5��� A� E�9

2M l* ( � ,�:)  ��b�+0��! .�  ��9A��

@�+ d�e� �! [���A� @��(�� �>! �! /�� 

�� �%�( �	  U*�	@�"("��.") 2+�"�� 0�( 

0���b?. �.�+. L4�T   T2. �g�Q A� ��!

,	���E ��� 5� 0��?!� " 0A�� T�( @��(�� �>!

�! E ��� 5� U-%�� ,�?N���A� 0�( �.�+.  

[���A� ,�"	 2S �	T  �e� @��(�� �>!

 U��+ ��3�� [+ :"	 ��3�� T�(�+ :�� ��3��

 ��� �!"��610 ��� �!"�� :�� ��3�� T710 T

 T,��N5 �e� �O$P �! ,�-. .�. :��bV ��3��

 ��� �!"�� " ,��N5 �e� ,�-. .�. :i�� ��3��

610  " ,��N5 �e� ,�-. .�. :[+ ��3�� "

 ��� �!"��710 ��%��9 ���:  �� �! ��3�� �()

(���X� .  

�(12
2�2 �� 6�Q/
� � 6�RS�  

! T0��9A�� ,�"	 �%�( �� �+�9 A� ��

 ��%!� �>! @��(���!  �%�	 �� " �.�+ J�K-�! �

,��k 0�( �!"�� 0���	 T��� �!"�� @"�! ���

 F��A )610 2$5E��  �!2$�� 0���	 " (�%��

 F�� ��� �!"��B )710 2$52$�� �! E���%��( 

 /�� �!42 �.�+ 2(	��P A"� @	�5 ���Q� .

 ��� �!"��Lactobacillus casei  �! ��P �!

 @�\�� �! @	�5 0�4�� �"�g/Kg1  /� M

���9.  @�\�� ��%!� �5 /� M ��� �!2  E�9

,	�5 ���Q� R� �! �� ���6m �	 �T  U` A� L�

��� �!"�� A��. 	� � ��	�-� R� �	 �	 � @�+ 

Y $e� �! T	 ! ,�+ ,	��� " ��A � U]: A� �5 

U` A� L� ���b. �	 .�+ ���Q� ��m �	 � " R� 

�! ,�+ ,	��� Y $e� T��� �!"�� @�+ 0"� 

0�4�� 0��Z� 0��P  .�+  

 �+�9 A� ��!42 ,"�9 A� E��5 �( �! A"� �(

50  ,��N5 �O$P �M�	)1  (�%�� �! E�9 2$��

��{ $5 ,�� .�.  ,�-. ���Q� A"� ,	 /�� �!�+ .

0���	 ,	��%�� 	� � ,�-. ,�� .�.  j $* �M�	

9/99 �M�	  " ,A��.� ��?.���20 �%� .�.  	 !

 UX+)1 �5 (! � Y $e� /� Mppm 4000 
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 ��3�� �( A�6  2(�� �. 3.R�&%.�  7�5�� " �+

�+6 @��(  .���9 ���: 2���! 	� � ��� 0��!

��%!� ��5 �N� U*�	 �	 @��(�� 2X�%�f� 0�(

E ��� 5� �! @�K3( R� 0 %e�  �(2(��  �5

� b�! ,	�� 0���	  ,���5Y ��m � T	 !  � b�!

+��. )Di Giulio and Hinton., 2008(.  
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 ���-� [&! " Jz( [&!)EBL (@�3�� T

,A��.� 0��9�+ . @	�5 U` t��S A� E�* 2!�V

 �"� �! @� ���-� ����� " ��� �	 2!�V
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 �	 2X��%X�� ,� 5 �	 �. 3. @	�	 ���: t��S A�

 0��	550 2%.�� �k�	 /�� 0��! 	��94 

,A��.� �g��,A��.� .�+ 0��9! S� 0��9 A� :�

 t��S�N* @	�5 �. 3. 0��	 �! @"� �	 �(

105  �k�	%.��2 /�� �! 	��924 �g�� 

,A��.� T2]��3bS) �+ 0��91393.(  

  

45�� ="�(�:�� ��;  

)*�+ �+� 0�(�! @A" [��\�� U��+ @

)BWI T() @�! @A" [��\�� �M�	PBWIT( 

) ���Q" � %5��CF( "  2���P U��]� 7��Q

)FCR( ��!�� A� ,	��%�� �! 0�(1  ��4 e� �]��

.�+  

  

 6-�/�1 :  

BWI  (g) = Wt2 – Wt1 

1Wt:  ~(E�9) ���"� @A"2tW @A" :2��b. .(E�9)  

  

 6-�/�2:  

PBWI  (%)  = [(W t2 – W t1) / W t1] × 100 

1Wt ~(E�9) ���"� @A" :2tW.(E�9) 2��b. @A" :  

  

 6-�/�3: 

CF = [W / L3] ×100 

W: @A" 2(�� )E�9(~ L: Y S U5 2(�� )2%.���%�(.   

 6-�/�4:  

FCR = F / WG 

F :(E�9) ,�+ ,	� * 0��P ~WG : ���! @A"

 2(�� ,���)E�9.(  

  

����� T�*Y� � 6����  

��\Z� " ,	�	 U�$e� @ �A� A� ,	��%�� �! �(

�� L.����" U�$e� " ���SL� ��V @ �A�

E�. A� ,	��%�� �! �X.�	 ����	 ��\��SPSS �&K. 

16 2��� F�� �	 0��	95/0 �+ E�Z.� " 

 ��?.��� /� M �! i��%.± @��! ����� w��e.� 

�+.  

  

Z���2  

,	�	 0���� U�$e� " ��\Z� 2���! @�N. �(

 �! 2N���A� 0�(��3�� _ 3Z� �	 �5 	�	

2��� ��a�� 2(�� �+6 �! S� )*�+ 0��	

) �+�	05/0<P @�N. i��%. 0	�g 2���! " (
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 @�\�� �! "	 ��3�� " ����6�! ��13/74  �M�	
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" ��� �!"��  .�. ,�-. ,��k �! [(�5 sg�!
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68/68 ����� �M�	 �! .�+�	 �� F�� ����

 2�" [(�5 sg�! ��� �!"�� �?�	 /��]g

 �+6 ��W�"�� [��\�� �! �Z�� ,�-. .�. @	"\��

" ��� �!"�� 7�5�� �	 " �+  \�. ,�-. .�.

 �! �� ,�-. 2N��\�� /���a�� �K.� %. ��� �!"��
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?9 =;��  ]�O2���)±  ^/(Y2/
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0� S  �� ��3�� �	 �+6 2!�V �5 ���-� �!

23/22 ����� �	 �M�	 F�� �����	 "  ��3��

 �� ���-� �!5/49  �	 �M�	����6�! F��  	 !

 " ��� �!"�� "� ��� A� " .�.,�-.  �! �� �(S � 

�.�9��k  �+6 2!�V @�\�� [��\�� �! �Z��

�.�+ 2��` �	  " ��� �!"�� 7�5�� �5,�-. .�. 
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 UX+)5.(  

,	�	 0���� U�$e� " ��\Z� �5 	�	 @�N. �(

 )*�+ �! 2N���A� 0�(��3�� T_ 3Z� �	
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Abstract  
The aim of this study was to investigate the growth parameters and carcass 

composition of common carp (Cyprinus carpio) treated by silver nanoparticles 
and probiotic Lactobacillus casei. A total of 250 fry carp with mean weight 
23±2.4g were divided into three treatments include without probiotics, 
probiotics level A (106 CFU/mL) and level B (107 CFU/mL) for 42 days. Each 
group was exposed to 50% of nano-silver LC50 for 10 days. Protein was 
determined with total nitrogen by a Kjeldahl method, crude fat by fat dissolving 
in the ether and determines where to Soxhlet, ash by putting the sample in 
electric oven and moisture was measured by drying the samples. Results 
showed that moisture, body weight index (BWI) and condition factor (CF) were 
reduced in nano silver treatments; however, fat, protein and BWI increased 
within the influence of nanosilver. Although neutralize the effect of probiotic on 
nanosilver had the positive effect on moisture, fat and BWI indices. In 
conclusion, probiotics neutralize some undesirable effects of silver and had a 
positive synergistic effect on the growth of common carp fry. 
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