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!�" #	�� $%&'% )50LC+,��%��-	. ���/0 (  #��
 � -23 #��
 &
 4�56	��3%

) ��7� +.�7 89
�Ctenopharyngodon idella( -: #	��;� � �� +���&53�


 <	,0Aeromonas hydrophila  
  

-	� -�=7  >!�?+3��
!��1* !���% �!�.  �2 %��A B	C" �3��/;7 �-D7 ��!%E4  
 

     � :�����	 
�����
� 94                   :����� 
����	�	�� 95      

�-	�G  

 �� ��������  �!�"# $%�&'( ��)* �� 	�" �+�, �++�� )50LC 96 (�12�,  3415+��(� $)6��7��+� 8��92

�:� �	 �4 ; <�+�� Ctenopharyngodon idella  7 $,��� =�1(�� =7� �� 8��92 ��� �+>��Aeromonas 

hydrophila .�,� 8	4� 180  ���B $C�7 �+DC�+  �� �4 ; $��  �:�5 � E�% �$�	�9� F�4G �	 5 87�% ���+�  ��

�H)* =��2000 #2300 #2600 #3000  7ppm3500  3415+��(� $)6��7��+� 8��927 K� 87�% ���L  M+NO� 

LC�� ��) 87�% �� (���6� �,. 8	7�P  $%�&'(  <� � F�  �	 3415+��(� $)6��7��+� 8��92 ��	�O 96 �� �2�, 

�7�  ����� $�1���D� ppm56/2478 S+,; F�����  .�L �++������ $,�&L=�� �:� �T( 7 U'�; �4 ; <�+�� 

$)6��7��+� 8��92 8�&'( �P� �H)* V��  �	 �( <�'C �&1L�	 ���B 3415+��(�  W �L F����! ���1'+� 8�&�	

 =X��C4� 7 $C4���	4���
  �H)* WB��" �++�� =��� .�L� $%�&&( )MIC��4� �B� �7� �� ( 7 =�=���  �++��

�! 8	�  $%�&'( �H)* WB��"$�7�6+  )MBC 8	�Y1,� �'( Z+P  �� (�L [\'  WG�" ]��1C .	�(  �(

)6��7��+� 8��92WB��" =���	 3415+��(� $ �� $%�&&(��
  �H)* �L� )MIC(  mg/mL25/0  �H)* WB��" 7

$%�&'( )MBC(  mg/mL5/0 	4� . �	^4�_ # 7��+� 8��92 =�1(�� �L� �� 3415+��(� $)6��A. hydrophila 

 =�+%4)` �'( Z+P  �		�( $1C; a4, F��+>�� �� �`4� �� 7K+�4+�$  ��<; ��XD��` <�4&2 �� �C�4� b�1&( �	 ��

 =�1(�� =	4��C 7A. hydrophila .	�+% ���B 8	�Y1,� 	�4  

��H�%� :�-	,3 #3415+��(� #�4 ; hydrophila Aeromonas# # 	�" �+�,.  

1- <���� #<�_+�d #$ e,� 	��; 8�D'C�	 #<�_+�d �"�7 #Fe+L �L�� 3�&L��(.  

2- ���	�1,� #Fe+L 87�% #$�+Tf g��&  8�6'C�	 <���� #<�_+�d #$ e,� 	��; 8�D'C�	 #<�_+�d �"�7.  

3- ��+'C�	 #Fe+L 87�%  #<�_+�d #$ e,� 	��; 8�D'C�	 #<�_+�d �"�7 #$�+Tf g��&  8�6'C�	.<����  

4-  #$6LX5 �	 =�1(	=���+� 7 �L��
� U\�<��X�; =��# �+� F�O+OP� �N,4 �X� =���	 <�+���,�� $))���.<���� #�L� #  

* :b4hN  8�&N�4C sadegh.roudbaraki@gmail.com  
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<7-J7 

=��7��	 $��+% $f <�B=�� =	��1  �
&� 

gT&  3�1,	 W��B =��� <� �	 ��	�	 7 

=���+��� 8	4��C� 7 8�7� � �� X+C 	4`7 ���'+� 

M)2 7 ��,4� 	����( =��7��	 $��+�+L�4&� # 

<���+% $�7��	 �	 3�+O  g+,7 	�4  8	�Y1,� 

$  ���B�`4� �� .�C�+% �� Fe6'  8	�Y1,� �� 

$1C;K+�4+��� 	�_�� W+�	 �� � 7�O =�� 

#$�7��	 Fe6'  �N��$�+P  8�+* 7 U���% 

�� $&�XD��` <;�� �� =	�4  �'&  �� �� $�+Tf 

��4O� 8	�( .�,� �� �+� 	�4  ��XD��` i)1\  

$1C;K+�4+�#�� ��+�� 8	�7;��$��� �� �'&  

$��+% 8�D��` 8j�7=� �1����C� 7 $��'+)2) 

#<���6�� 1388.(  

3415+��(� $6� ���1�7��  �� <���+% 

$�7��	 �,� �( �� �����	 F��>� $�7�6+ �! 7 
k�4� �D�	 <; 	�4  �`4� 8	4� .�,� l�� =��

3415+��(� )8j�7 �� l��(�N  =��  $�7��	 E��C�

8�+% �&1N� �( 7 mC�,� 8��92=�+% �� <;�� 

E�_C� $ 	4L #=�%��) 1368.( 54 S+(�� �	 

mC�,� 3415+��(� 8��92 7 $��,�&L 8�L �,� 

�( <; $)G� F�T+(�� W �L 8/1 #b4n4&+,

#b4Cd4, #�C4�+� β-  #b4&��4NC��� #�+&�ol-4- 

#��41N��; #�&��� #F�1,� W&+��� <4+��,7X��# 

�&+��,# α-  #�,��� α- Wn4&+���  �,�

)Derwich et al., 2009.( ��� 8�+% gT&  $&* 

$)� ��W&��� 7 ���+n4&��� #8	4� S+(�� $)G� 

l�� <; b415+��(� )O18H10C( b4h&+, �� �,� 

E�9�G) #<���6�� 7 ����L 13708��92 .( 

l�� ��� 8�+% =���	 k�4� �!#<�f�, 

�!#o�
1�� �!#	�	 $1C;#<��+N(� �! 	��	�� 

�&B #<4� #���d� �! �!p��B 7 �!37��7 �,� 

)Takasaki et al., 2000.( 8�+% 8��92 

3415+��(�  ��i+f $�+,7 �� =�1(��=�� E�% 

�Tq  7  $Y&  E�%�&C�  Staphylococcus 

aureus #Shigella dysenteriae# 

Salmonella paratyphi# Escherichia 

coli# Bacillus cereus 7 X+C p��B Candida 

albicans �+���� �!$�7�6+  �� 	4� <�'C 

8	�	 �,� )Srinivasan et al., 2001.(  �	

 8��92 7 mC�,� 	����( 7 8	�Y1,� 	�4 

=X�; �	 3415+��(� $(�C� ��+N� F�2ef� =�7��

 3�1,	 �	�,�. �1��% E�_C� F�����  �	# 

$%	4�; b�1&( �	 3415+��(� mC�,� F��>�=�� 

M\� �	 $r��BbXB =��=d; �+DC� �� <��(

 ���B $������ 	�4  $%	X�'r �)"�  �	 7 ���%

 =�����+�25 #50  7100 �1+�7�6+  �	 �1+� 

�e1�� $&� ��	  ��87�% �L 8���'  ���L 

M+�����)8	�� #<���6�� 7 =4,4  1385.( 
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�+���� �!$����1(�� 8��92 $�4C�1  l�� 

3415+��(� �+)2 =�1(��=�� 

Staphylococcus aureus  7

Streptococcus pyogenes  7Escherichia 

coli  $��D'�� �; Z���L �	 ���B $,��� 	�4 

���% 7 �_+1C U�� �; <�'C  8�&�	�+���� 

$����1(���! =d�� 8��92 $�4C�1  �C4% =��

 =�1(�� �� =��+N� �+)2 3415+��(� i)1\ =��

=���+� �� 	4�$C��),)#<���6�� 7 	�jC 1389 .(

�>� $,���  $��� �� 3415+��(� mC�,�

[��L $&��� =��$�4��  �45(  	�	 <�'C

 =7� �� $�( ��+N� F��>� 3415+��(� mC�,�

 �&r �� �L�	 �45( $��  $&��� M1N+,

$&�  U��X��[��L �	 �� =��	 �1+� =��

$1C; F��B 7 $1+,4(4� �+��` #=	��

=�1(��<�'C E�, $'( 
+L) 	�	 7 8	��

 #<���6��1388 .( $�7�6+ �! �>� $,���

mC�,�#�'�7; =�� #�4_C��   7 8�� 

=�1(�� �� 3415+��(� =��Escherichia coli 

7 Salmonella typhimurium p��B 7 =��

Aspergillus niger  7Aspergillus flavus 

<�'C mC�,� ��� $�7�6+ �! �>� 8�&�	 	4� ��

 �+&:�� 7mC�,� 7 �4_C��  #�'�7; =��

 $�7�6+ �! �>� 3415+��(� mC�,� �� 8�� 

s+� 7 $�4TP ) �&1L�	 =�1'+� #=	��;

1388.(  

=�1(�� $��  �	 �( $��� =���+� 	�_��

$ =�1(�� =�t2� #�&&($O+O" =�� 

=�1(��4�)#(�� =�=�1(���N+ 4&+1(�) ��(�� 7 

=�1(�� (���%��41+,) 8�C�4��, =���&1N�. 

=���+� W �42 �1'+�=�1(�� #���)+  =��=�  E�%

$Y&   �&1N�#=��1,) 1378(. =�1(��=�� 

Aeromonas hydrophila W+,��=�� E�% 

 $Y& 3�C4 7�n; 87�% ��=��  u�P1 �&1N� 

�	 �( o;=�� ���+L �4)�7�6+  <��4C�` =X�; 

�	 #8	4� <��4C�` #	�NC4� E�DC4� 7 $1" 

<�NC� =���+��� �&1N�. =�1(�� �����  �&C���

���, 3�C4 7�n;=�� u�P1  W �2 $15,$�, 

K�v��4�� <�+��  �	 o;  ���+L .�,��	 	�4  

UOC 3�C4 7�n;=�� u�P1  �� <�4&2 <v4��� 

�+�7� KL 7 ��	�� 	4`7 	��	 � � UOC $�
  �� 
�	 �C7� =���+� �	 <�+��  e1T  �Y�� $ �&&( 

#�+\ ) 1385��� .( �� ��� ����� # �++�� 

�H)* ��+C 8�&'( )50LC( 8��92 $)6��7��+� 
3415+��(� $f F�  <� � 96 �2�, �� 

�:��4 ; $��  )Ctenopharyngodon 

idella$,��� 7 ( �>� =��
  $%�&'( 7 �L�  <;

�,�.  

K�� � !%�7�.  
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 ���U�7j�  �	 $))��� �+� F�O+OP� �N,4 

 �X� =���	 <�+���,��.�+,� E�_C� ��  8��92

 b4C���) 3415+��(� $)6��7��+�70  	�4  (�G�	

8	�Y1,� X+C U�7j� ��� �	 	�� �(�L �� #�&�

 �+
� �Lb7�`)1.(  

  

��	.�7 <L
 ��%-DMN O�%&�  

 ��	�O  �++�� �4H&  ��50LC  8��92

�:� �	 3415+��(� $)6��7��+� �4 ; <�+�� 

)Ctenopharyngodon idella( 5 $ �% #

�:���+C 	�4  <�+��   �+q6� X(�  �� <�+�� 

 $C7��� $�� �%12 �L�  �� F�O+OP� 41+1NC�

�+�� <� 	�	 �1(	 =���7�� <�+��  $))���O1C� b

.�L 8	�	  U�� �; =��%��, �� m� �1Y� K� �:�

<�+��  Z+P  �� ���` Z���L 7 �7� 3�,� �� 

�1N�� $f �	 96  E�_C� �2�,�L. U�� �;��  �	

E4���4(;=�� 25 �( =�1+� �� 24  WTB �2�, ��

�:� b�O1C�<; �� <�+��  #��=�+D�; $�	�4� 7 

�C	4� 8�L# .�L E�_C� 8	�Y1,� 	�4  o;  ��� �	

 �TNC �� 8�r 7 �C��	7� o; �� $T+(�� $,���

80  ��20  	7�" �	 <; $1\, <�X+  �( 	4�

300 $)+  �1+� �	 E�%F�&��( .�L �++�� M+N)(

 E4���4(; �� �	 U�� �; E�_C� �4H&  ��10  	�2

�:�87�% �� K� �� =��� 7 $���  �4 ; $��  =��

�1��% �HC �	 ���6� �, ���L 7 ���+� �L.  $f

#U�� �; 8�7	 [��L=�� $��+�+L46�X+�  o;

 W �L� 	 #pH )AZ 7 (<�4��� #<j+N(� b4)P  

)WTW (<���; #� � �C��7� �4f8���C�=�+% 

$ .�L  

  

 ��-P1: -�
!�E #3&� E% �-� <	D� 4�56	��3% ���/0 $�/Q97  

+HR��  <�7%!  <5�!  

&.�S  ��YL  ��YL  

TN�  8 4
B=�  8 4
B=�  

pH 50/5-00/4 21/5  

+��MG  045/1-022/1  037/1  

#C�� U�&: 395/1-388/1  388/1  

V9A �!�7  6/4-0/3  0/4  
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<L
 ��%-DMN O�%&���	.�7  

 ��	�O  �++�� �4H&  ��50LC  8��92

�:� �	 3415+��(� $)6��7��+��4 ; <�+��  

)Ctenopharyngodon idella( 5 $ �%# 

�:� <�+�� ��+C 	�4   �+q6� X(�  �� <�+�� 

$�� �%  $C7���12 �L�  �� F�O+OP� 41+1NC�

�+�� <� 	�	 �1(	 =���7�� <�+��  $))���O1C� b

.�L 8	�	  U�� �; =��%��, �� m� �1Y� K� �:�

 <�+�� Z+P  �� ���` Z���L 7 �7� 3�,� �� 

�1N�� $f �	 96  E�_C� �2�,�L. U�� �;��  �	

E4���4(;=�� 25 �( =�1+� �� 24  WTB �2�, ��

�:� b�O1C�<; �� <�+�� ��# =�+D�; $�	�4� 7 

�C	4� 8�L#  E�_C��L. 8	�Y1,� 	�4  o;  ��� �	

 �TNC �� 8�r 7 �C��	7� o; �� $T+(�� $,���

80  ��20  	7�" �	 <; $1\, <�X+  �( 	4�

300 $)+  �1+� �	 E�%F�&��(�++�� M+N)( .�L 

 E4���4(; �� �	 U�� �; E�_C� �4H&  ��10  	�2

�:�87�% �� K� �� =��� 7 $���  �4 ; $��  =��

 ���L 7 ���+��, �1��% �HC �	 ���6� �L.  $f

#U�� �; 8�7	 [��L=�� $��+�+L46�X+�  o;

W �L � 	 #pH )AZ 7 (<�4��� #<j+N(� b4)P  

)WTW (<���; #� � �C��7� �4f8���C�=�+% 

$ �L.  

  

<L
 �-�
���	���	.�7  

 E�_C� �� ��1���&r �� $�� �O  U�� �; 

�H)* F7�Y1  =�� $)6��7��+� 8��92

5+��(�1 34�H)*=��  �q(��" 7 WB��"

 $%�&'( ����� S+��� �� <;ppm2000  7

ppm3500 �++�� 7 m5, �� 8	�Y1,� ��  Z��7�

 $�1���D��H)*=��  �q(��" 7 WB��" �+�

 �++���L��� �� .  �����  ��� �	 3�,�5  ���+�

�H)* W �L =��ppm2000# ppm2300 #

ppm2600 #ppm3000  7ppm3500 �� 

�4H&  �++�� ��	�O  50LC 	�4   ���B ����� 

.�&1��%  E�_C� <� � F�  b4f �	U�� �; )96 

�:� �C��7� (�2�, ���6� �� �� 8�L i)� <�+�� 

g�` l�  �� <�&+�f� �� m� 7 =�7;<; 	���� ��

7 ����L �T> $ �L. 8	�	 #<���� �	 �� ��

E�C �� 8	�Y1,���X�� SPSS  U����717 �7� �� 

nalysisAProbit   W+)P� 7 ��X_� 7 �L50LC 

 =���24 #48 #72  796  7 �T,�P  �2�,

<; <4+,�%� =����	4�C�� �� K�( E�C��X�� 

Microsoft Excel 2003  M+,���L.  

  

 $�;��W7#��
+5A���  

 8��92 �� 	�" �+�, F��>� $,��� �4H&  ��

 $C�+��  �T( ���� 7 U'�; ���� �� 3415+��(�

 8��92 8�&'( �P� �H)* V��  �	 �(

 .�L �+
� $1��� gf�O  �&1L�	 ���B 3415+��(�
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 ���6� �� �� � � ��� =���3  F�4G �� $��  	�2

�C4�C �+
� �� �TNC 7 o�\1C� $�	�9� �� $���

� 	���1×1 $1C�,<; �T( 7 U'�; �� g��  �1  ��

�C4�C m5, .�L E��B� �7�x W��	 �� ��

 �+�� �� =41P 10%  F�  �� m� .�C�L WO1& 

24 �C4�C �+�� �� �	�_  �2�, .�L s�4�� ��

�C4�Co; �+�� �� �	 8�L �+Tq� =�� #=�+%

��YLL �&+����� 7 =��,C�7 �  gf�O 

 � �\! �� $�46,7�6+ 5 <; �� <7�6+  ��

�C4�C m5, .�L �+
� �+)+N(4���� �7� �� ��

 ���4n� 7(H&E) zC� �����  .�C�L =X+ ;

Ed {46,7�6+  �� 8	�Y1,� �� 8�L �+
� =��

) ������ F�4G =�4Ci��L�4� 7 #<���6�� 

1391.(  

  

+���&53�
 ���	�  

 =�1(��Aeromonas hydrophila  	�4 

 �����  ��� �	 8	�Y1,� �( 7 �L��
� U\� ��

=���+� $))��� �+� F�O+OP� 41+1NC� =��

<� 	�	 �1(	 =���7�� <�+��  �L �+
�  ��

.	4� 8�L =��,��` =���7�� <�+��   ��� �	

 �H)* WB��" �++�� �4H&  �� ����� 

��
 $%�&&( �L� )Minimum Inhibitory 

Concentration(  =�1(��A. hydrophila 

 �7� �� 3415+��(� $)6��7��+� 8��92 Z,4�

��4� �B� 8	�Y1,� =� �L)Sindambiwe et 

al., 1999 WB��" �++�� =��� �7� ��� �	 .(

��
  �H)* �� 3415+��(� 8��92 �L� $%�&&(

 =�, K�10 ��4� �� $��� 8	�Y1,� U�� �; =��

 .�L8 �B� U�� �; =��� ��4�i)1\  =�� 

 <�4&2 �� ��4� K� 7 8��92���L �Tq  )+C(  7

 <�4&2 �� ��4� K� ���L$Y&  )-C( � �  .��� ��(

 =�1(�� �L� �� m�A. hydrophila  Z+P  �	

K+15��� �'( =4,  |���)TSB }Merck# 

<���; ( F�  $f24  =� 	 �	 �2�,27 �`�	 

$1C�,	��%# =�1(�� �4(�  �� 8  U�� �; ��4�

 �'( Z+P  =7�"��4  <41&+� |��� )Merck# 

<���;( �� <�X+  100  +�1+�7�6  ��4� �� �	

� U�� �;���! .�L ��4� �� m5, �4(�  =��

�H)* �� 3415+��(� 8��92=�� 32 #63 #125 #

250 #500 #1000 #2000 7 4000 7�6+ �1+� 

���!� �L. ��4��� �� F�  24  =� 	 �	 �2�,

25 $1C�, �`�	�4���46C� �	 	��% )Memert #

<���; ( =���
DC�L�C. ��� �� =�5, <�L 
<� � ~4�# F�7�( 	�_�� 8�L �	 �>� �L� 

=�1(�� $,��� 7 <�X+  F�7�(  	���C�1,� ��5/0 

K �&���� )Lm/CFU810×5/1( .�L �N��O  

�4��=� �(  #���L �� �N��O  �	 ���1�( =7�"

�H"e  W��B F�7�( ���1�( 7 8��92 �H)* 

��YL)����( 	4� �� <�4&2  �H)* WB��"
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��
  �L� $%�&&(�	 �HC �1��% �L  $��'+)2)

#<���6�� 7 1389 .(=��� �H)* WB��" �++�� 

=�1(�� $%�&'( )Minimum Bactericidal 

Concentration( 8��92  �� #3415+��(�; <

�H)* �� �1,	��4  �'( Z+P  �	 �( $��� 

<41&+� �C	4� F�7�( �B�� |���#  =�1(��

�+)� �	 7 �L�	�� �'( Z+P  =41P  =��

��4 <41)+� �L 8	�	 ��'1C� ��%;.  8��92 m5,

�H)* �� 3415+��(� =��32 #63 #125 #250 #

500 #1000 #2000 #4000 7�6+  �1+� ��

�+)� ���!� �4(�  =���L�+)� . <7�	 �	 ��

 �4���46C�25 $1C�, �`�	 F�  �� 	��%24 

 =���
DC �2�,�L�C. ]��1C $,��� �� m� 

���1�( $1H)* ��  �L� <; �	 =�1(�� �( 8��92

�H)* WB��" <�4&2 �� 	4� 8	�6C  �	 $%�&'(

.�L �1��% �HC  

  

X��5N  

YA��Z� +��	�	����
	� ��.  

�	 F�  b4f U�� �; =� 	 �+DC�+   o;

64/24 $1C�, �`�	b4)P  <j+N(� #	��% 08/7 

$)+ E�% �	  7 �1+�pH 88/7 	4�.  

 4�56	��3% ���/0 !�" #	�� &'%&
 #��
��. 

<L
 89
� � -23��7� ��	.�7  

�:� �����  ��� �	 �4 ; <�+�� 5  �� $ �%

 F� 96 �H)* V��  �	 �2�, i)1\  =��

 �, 3�,� �� 7 �&1��% ���B 3415+��(� 8��92

���6� b7�`)2��	�O  #( 50LC  3415+��(� 8��92

 �	<;#��  $f24# 48# 72  796  S+��� �� �2�,

 �����17/3238# 74/2943# 85/2674  7

56/2478 $)+  E�%�� �L �T,�P  �1+�  b7�`)

3 b7�` �� 8	�Y1,� �� #F�Y)� �T> �� m� .(

Probit Value  8��92 i)1\  =�����+� �>�

�:� �+  7 l�  =7� 3415+��(� �4 ; <�+�� 

 7 <4+,�%� Z� �� 8	�Y1,� �� 7 �N��O  S���!

��	�O  <; k�� 10LC #50LC 7 90LC   �	96 

 �++�� �2�, �L W6L)1  ��4.( 

 S+,; $,����C4�C $1��� =��1��� =��$ 

U'�;  �����  	�4  =�����+� �	 <�+��  �T( 7

<�'C #$%�&TNr �&C�  $!��42 8�&�	 

$�7���5+� 7 �7�6C $�4), 7 U'�; �	  �+&:��

=X��C4� 	4`7 7 #$C4��� $�7��; $�4), 7 

�7�6C $�4), �H)* �	 <�+��  �T( ���� �	=�� 

i)1\  8��92 3415+��(� �	 �N��O  ��  �C4�C

.	4� ���L  
  

��-P 2: <C��J7 &'% ��.���	� [,5Q7 4�56	��3% ��� \&7 � &	7 <L
��	.�7 5 +7&H ��7� �! +] 
96 #0��   
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 #
^

,_
 �

5�
��

M
�

4
�5

6	
��3

%
 

-.�� <
  #2CN $%&		`� 96 #0�� 72 #0�� 48 #0�� 24 #0�� 

 4
�5

6	
��3

% #
^

,_
(p

pm
)

 

96 
#

0�
�

 

7
2

 
#

0�
�

 

48 
#

0�
�

 

24 
#

0�
�

 

�-NE �!&7 �-NE �!&7 �-NE �!&7 �-NE �!&7 

0 0  0  0  0  10  0  10  0  10  0  10  0  0 (-.��) 

3010/3 3/23-  6/16-  6/6-  3/3-  67/7  33/2  34/8  66/1  34/9  66/0  67/9  33/0  2000  

3617/3 40-  3/33-  3/23-  6/16-  6  4  67/6 33/3 67/7 33/2 34/8 66/1 2300  

4150/3 50-  40-  30-  3/23-  5  5  6  4  7  3  67/7  33/2  2600  

4771/3  3/73-  3/63-  6/46-  6/36-  67/2  33/7  67/3  33/6  34/5  66/4  34/6  66/3  3000  

5441/3  3/93-  6/86- 6/76-  60-  67/0  33/9  34/1  66/8  34/2  66/7  4  6  3500  

  
 ��-P3#^,_ : +] �! 4�56	��3% �-�93 ��.96 #0�� <L
 &
	.�7�� ��7�  

96 #0�� 72 #0�� 48 #0�� 24 #0��  �%-J7LC 4�56	��3%  

32/1780 52/1856 57/2082 75/2239 10LC 

56/2478 85/2674 74/2943 17/3238 50LC 

64/3450 89/3853 02/4161 73/4682 90LC 
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 c��1 +M5C2�. U�&: � ��	�&H� OA <�!�;7 :Probit Value  ��� &
 4�56	��3�% #^,_ �5���M� �


 �! ��7� <L
24 #0��  

  

  

 c��2 +M5C2�. U�&: � ��	�&H� OA <�!�;7 :Probit Value  ��� &
 4�56	��3�% #^,_ �5���M� �


 �! ��7� <L
48 #0��  
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c�� 3 +M5C2�. U�&: � ��	�&H� OA <�!�;7 :Probit Value  ��� &
 4�56	��3�% #^,_ �5���M� �


 �! ��7� <L
72 #0��  

  

  
  

c�� 4 +M5C2�. U�&: � ��	�&H� OA <�!�;7 :Probit Value  ��� &
 4�56	��3�% #^,_ �5���M� �


 �! ��7� <L
96 #0��  

  

   +��&
 ��D7 #^,_ cd%-"-�� +H-��3 

)MIC�&53�
 +H-�93 #^,_ cd%-" � ( 

)MBC(  

 ]��1C 3�,� ��8� ; �,	 ��  �����  ��� ��

��
  �H)* WB��"�L� $%�&&( )MIC 7 (

$%�&'( �H)* WB��" )MBC(  =�1(��

Aeromonas hydrophila  8��92 Z,4�

����� S+��� �� 3415+��(� $)6��7��+� 25/0 

$)+ E�%  75/0 $)+  �++�� E�% �Lb7�`)4 .(  

  
  



%�&'� (��) �	* +�	,- .�/0��	�� &� ��	1 ��1� 
 (��	2� 34��	�&/�	� ���������       �� 
 �
��������� :�	���� 5)3!( 1396  ]69[  

 

 ��-P4��D7 #^,_ cd%-" :) -�� E% +H-��3MIC) �&53�
 +H-�93 #^,_ cd%-" � (MBC (

Aeromonas hydrophila  

 ���/0 #^,_

4�56	��3%  
mg032/0   mg064/0  mg125/0   mg25/0  mg5/0   mg1  mg2  mg4  ⁻C +C  

�&53�
 -��  

  O	=7 �!

#93  

+  +  +  
-  

MIC  
-  -  -  -  +  -  

+  +  +  +  
- 

MBC  
-  -  -  +  -  

»+« : }�'( Z+P  �	 =�1(�� �L�»- « : .�'( Z+P  �	 =�1(�� �L� E�2  

+C }�Tq  ���L :-C.$Y&  ���L :  

  

 ]��1C 8� ; �,	 �� �>� 8�&�	 <�'C

�! =�1(�� =7� �� 3415+��(� 8��92 $����1(��

A. hydrophila �,� $  <�'C 7 �( ��	

$  3415+��(� $)6��7��+� 8��92 �	 �C�4�

 =7� �� $%�&'( 7 =��
  �>� =���	 �B� WB��"

 =�1(��A. hydrophila .�L��  

  

f=
  

 <�+��  �	 m���C4 7�n; $����1(�� =���+�

=���+� ���1�
  �� $L�7��=��  �	 $����1(��

$  ���L �� ��7�� 8�7	 $f� ��; �=�4f  �(

$,��� 3�,� �� =�1(�� �1��% F�4G g �` =��

Aeromonas hydrophila $  $f �	 �C�4�

 8	4�; �� <�+��  #��7�� i)1\  W"�� �&(  7

�� e1T  <�+��  �, 7 $%	4�; F�L 3�,�# 

$1" 7 F7�Y1  $6+&+)( Mne2 �7�� �� �_&  

F�Y)� 	4L. �� �`4� �� ��� �( =�1(�� A. 

hydrophila  �� �	 $�+Tf �4f�1'+�  g��& 

	��	 �4t" $�;#  b�1&( �4H&  �� �,� =�7�!

 ��" 7 ��� ��7�� 7 �+q6� X(��  �	 =�1(��

 E��B� $�� �% <�+�� .	�(  �	 �4H&  ��� =���

�! 	�4  �� �!�" b�"$C4Y2 7 $��+�+L 8�&&(

$1C; ^�4C� �� X+CK+�4+� ��=���  <�+��  <� �	

$  8	�Y1,� ���+�4L �	 $�7�Y1  ]��1C �( 	

<; �� E��( �� �� ��T��� WG�" ��L�,� 8�.  ���

$  � � �++�� �� $L�C �C�4�[��L =��

 #� 	 �&C�  o; $��+�+L46�X+�pH <j+N(� #

�L�� �)�  	�4  7 $�; 	�4  #b4)P  i��L) 

#$C�"7� 1384 a4, F��+>�� .(�N�� $�+P 

�! $��+�+L 	�4 $C4Y2 $1C; 7 8�&&(K+�4+� ��

<; $Y&  F��>� ��&( �	��9  �� ��  <�%�&&(

<� �	 �P� <�+�� # 7��	 � 7�O  	�_�� �&C� � $



]70[                                        ���	
�� 
 ���	��
�                               ����� :�	���� ������
���� 
 ����5)3 !(1396  

 

$����1(�� W �42 ����� �	#  S`4 L �,� 8�

 <���+% �&C�  $�+Tf 	�4  �� 8	�Y1,� 8�7� �

 �� .	�+% ���B 8j�7 �`4� 	�4  $�7��		4`7 

�! F��+>�� 	����( 7 3415+��(� 8�+% $����1(��

$C�NC� Sf �	 <;#  $(�C� F����� �	8��� 

 F�4G <��X�; =7� �� <; �+�, 7 F��+>��

]��1C .�,� �1�����  ���� 8� ; �,	  ����� 

�!�" <�'C 	�	 �( �H)* ��+C ) 8�&'(50LC (

96  =7� �� 3415+��(� $)6��7��+� 8��92 �12�,

�:������ �4 ; <�+��  ppm56/2478 	4� 7 �� 

U��X�� <� � F�  #U�� �;  ���O  8��92 �H)*

=��� 3415+��(� 	�_�� 50 �G�	 F�Y)� �	 

�+��` $�� ��# �1�( .�L  7 �H)* �+� $&��

<� � ����� 346�  	4`7 �L�	 �����  ��� �	 .

 [\' �L  �(�	 3415+��(� 8��92 ����=�� 

U'�; �T( 7 $!��42 �&C�  #=X��C4� ��$C4�# 

#$%�&TNr #$�7���5+� �7�6C 7 $�4), $�7��; 

$  	�_��&(F����! � � � �� 	4`7 8� ;  �	

����=�� �T( U'�; 7 $C�+��  �( �	 V��  

3415+��(� 8��92 ���B �1��% �C	4� =�" �� 

���L 7 u�C��� �( 	4TC �C�41� l�  S`4  

<�+��  �	  F�  <� � U�� �; 	4L. 

 E�_C� $��D'�� �; F�����  ]��1C $,���

�	 8�L8���  $)6��7��+� 8��92 F��+>��

 =�1(�� �� 3415+��(�A. hydrophila  	�	 <�'C

��
  �H)* WB��" <�X+  WB��" 7 �L� $%�&&(

 �H)*=�1(�� $%�&'( ����� S+��� �� 

25/0$)+ $)+  �� E�%7 �1+� 5/0$)+  �� E�%

$)+  �1+�	4� $,��� ��� �� WG�" ]��1C �N��O  .

 <���6�� 7 $��'+)2 Z,4� 8�L E�_C� �����  ��

 b�, �	1389  WB��" ��	�O  <	4� �+��� ��

��
  �H)* �H)* WB��" 7 �L� $%�&&(

++�� =�1(�� $%�&'(8��92 �� ��T��� �	 8�L � 

8�+,�C�	 )�� ��
  �H)* WB��" �L� $%�&&(1 

$)+ $)+  �� E�%(�1+�#  8��92Scutellaria 

sp. ��
  �H)* WB��" ��) 7 �L� $%�&&(

 ����� S++��� �� $%�&'( �H)* WB��"1 7 2 

$)+ $)+  �� E�%(�1+�# ��� 8��92M��  ��) 

 �H)* WB��"��
 �L� $%�&&( 8 $)+ E�% �� 

$)+ #(�1+� 8��92 <41��  �H)* WB��" ��)

��
  $%�&'( �H)* WB��" 7 �L� $%�&&(2 

$)+ $)+  �� E�%#(�1+� 8�45)( 8��92 )��  WB��"

��
  �H)*$%�&&(  �L�4 $)+  �� E�%

$)+ (�1+� 8��92 �� <	4� ����� 7=�� �,4� ��C� 

7 �'�7; =���+L ��  =�1(�� =7�A. 

hydrophila �+&:�� .	��	 ���6" �N��O  
]��1C �� �,	 8� ; ��  F�����  �� $,��� ���

Z,4� 8�L E�_C� Prasatporn  <���6�� 7

)2005 (��	�O  <	4� �+��� ��  �H)* WB��"

��
  $%�&'( �H)* WB��" 7 �L� $%�&&(
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8��92 �� ��T��� �	 8�L �++�� =�1(�� =�� $�;

=�r $)6�� 7���  �H)* WB��" ��)

��
  �� $%�&'( �H)* WB��" 7 �L� $%�&&(

 S++���2  71 $)+ $)+  �� E�% 	�� W% 7 (�1+�

=�&)��� )��
  �H)* WB��" �� 7 �L� $%�&&(

 S++��� �� $%�&'( �H)* WB��"4  71 

$)+ $)+  �� E�%(�1+�  �	 .	��	 ���6"F�����  

�! F��>� �D�	8��92 $����1(��=�� $�; 7  $)6��

=�1(�� =7� �� 3415+��(� Streptococcus 

mutans )Fani and Kohanteb, 2011 #(

Pseudomonas aeruginosa  7 =��1,)

#<���6�� 1384#( Escherichia coli #

Streptococcus pyogenes# 

Staphylococcus aureus $C��),) 7 	�jC

#<���6�� 1389(  7Listeria 

monocytogenes #<���6�� 7 $�e`) 1385 (

 ���X%�L.�,� 8 

�	 �����  ���#  ��T��� �	 �� 	�" �+�,

50LC  [\'  3415+��(� 8��92�L �� �( 

���1�( U��X�� 8��92 ��� �H)* �6�  �,� 

e2nM ���x �+ 4�N  	4L. Mne2 �+ 4�N  

�� ��1�� $�+Tf�+* W �L $��  U��X�� #�+���� 

U��X�� K��P�#=���� =�&L �� o�1L $� 7

��� �	 F�
` i)1\  7 �	 =���+N  #8��4( 

E�2 b	��� ���B 7 �1��% $��  �� �'� 7 7�� 

�1�� $��  �	 ��2 V�TOC� #o; ���L Fet2 

7  ��b�TC	 <; 	�_�� =�&PC� <41, F��O� 7 

8��d�� l�  8���� .�L�� #������&� =��� 

=�+%4)` �� 	�_�� E�d #�+ 4�N  �,� �( �	 

 ��=�+%��( 3415+��(� 8��92 �	 ��&G 

��7�� $��  �� ���O  7 F�  <� � ��9  <; 

�`4� $��( 	4L.  ]��1C �� �`4� ���,	 ��  8� ;

���, ]��1C X+C 7 �����  ��� �� <��D'�7j� 

$  8��92 �( �+,� �_+1C ��� �� <�4�

 �� �N��O  �	 3415+��(� $)6��7��+� �� =��+N�

8��92��
  F��B ���1'+� =���	 $��+% =��

�L� $%�&&( )MIC) $%�&'( 7 (MBC (

 =�1(��A. hydrophila =�1(�� �� =��+N� 7

���D�	 = �,��� . <�4&2 �_+1C=�+% $  $)(

 <�4&2 <�4�	�(  �(�� �`4� �� F��>� �!

$  3415+��(� 8��92 $����1(��<�4� �� 

[���=��, 	�4   48��92 ��� 8�> #<; �� �� 

<�4&2 $&�XD��` S,�&  $1C; =���K+�4+��� 

8	�Y1,� 	�(��� �`4� �� �+&:�� . �( 8�+% 

 3415+��(�=��� ���9  $�7��	 7 $���* �	 

<�NC� 8	�Y1,� $ 	4L7� ��� �� # ��9  <; �	 

��&G ��7�� $��  $)6'  �� ��9  =��� 

<�%�&&( $��  �� 8���� ���4\C .�L�	  
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g
��7  

�	.%&
%.i ����7 �!%E.� +N�"�� [�&� � �

.j ��&CA.� +
%&D7 �  +5C
 �!%E-N�A� �

 .%1385 . b�1&( �	 3415+��(� mC�,� $������

$%	4�;bXB M\� $r��B =���+DC� =d; .<��(

 <���+% � �&)9� #$�7��	5)20 :(47-42.  

� +�kP.! �-
�0 �.� �!&�.! +���d �� . 

% +��=7��DG .1385.  F��>� $,���

8��92 $�7�6+ �! �� =	���� $)6��7��+� =��

���1N+� =�1(�� �+)2 $�7��	 <���+% 

XCv41+,4C4 .  #	�( �
L $6LX� E4)2 8�D'C�	

8)3:( 33-25. 

�&H�E  .j1368 .<���+% #$�7��	 �)`  .E4,

F���'1C� 8�D'C�	 .<��
� 976.k 

���5� .� 1378. �L��
� $�� . F���'1C� 8�D'C�	 

 .<e+%304.k    

���5� �.� �E�2D� .� � <�%&	����N .K 1384. 

$������ �>� =���1(���! 8��92=�� $�; 7  $)6��

3415+��(� �� 3�C4 7	4,  E4)2 �)_  .��4&�v7��;

 #3��  $6LX�8)1 :(23-19.  

+N�W,�K !%RN.+��5� ����5Q7 l� . 

+N�W,�� !%RN .1389. $,��� �+���� 

$����1(���! 8��92 $�4C�1  l�� 3415+��(� �� 

�+)2 =�1(��=��  #34n�7� 34(4(4)+��1,�

�+'��L� $)( 7 34(4(41��1,� XCv4+� �	 

Z���L $��D'�� �;. �)_  �N��=�7�&� 
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Abstract  
The purpose of this study was to determine the acute toxicity or 50% lethal 

concentration within 96 hours (LC50 96 h) of eucalyptus extract on the juvenile 
grass carp (Ctenopharyngodon idella) and the impact of the extraction on 
Aeromonas hydrophila. 180 grass carp with an average weight of 5g were 
distributed randomly in the five treatment groups with eucalyptus concentrations 
of 2000, 2300, 2600, 3000, 3500 ppm and one control group (with three 
replications). Lethal concentration of eucalyptus extract using logarithmic was 
found 2478.56ppm. Histopathological studies of gill and liver that were exposed 
to lethal concentrations of eucalyptus extracts, showed the lesions consisted of 
hyperemia and bleeding. The minimum inhibitory concentration (MIC) and 
minimal bactericidal concentration (MBC) of the antimicrobial agent were 
determined using tube dissolution method. The MIC and MBC of extract of 
eucalyptus against A. hydrophila were recorded as 0.25mg/mL and 0.5mg/mL, 
respectively. In conclusion, the extract of eucalyptus can inhibit the growth of A. 
hydrophila in a culture medium. Due to the adverse effects of antibiotics, they 
can be used as an alternative to controlling and destroying A. hydrophila. 
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