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

 ������ ���	
 ������ ����� ���� � ��� � ������1401 )66-55(  

 

 

DOI: 10.30473/eab.2023.62409.1863  
 

��� � :
����  

������� 	
��� ������� � ����������� 
����� ��� ������ ����� ����  �!�� 

� ���"�� #$
% �&�� �� '(���) ��� 
����� � ��������� '��*�   

  
��'�� +,-�1*� 0���1 ���
2$ 1� �#$ ����1 �3���
"2� 

5
-� '�6
)3� �2�8" ����
#$3  
1.  �����	 
���� ������� ������ ��������� ������� ��� �����  �!"�� 

� �!"� .����� 
2. ���$�� �%�& 
���� % 	'���� ������� ������ ��������� ������� ����(� 

�����( .�����  
3. ���$�� �%�& *!+, ��"�����'� ������ ��������� ������� ��� �����  �!"�� 

� �!"� .�����  
 

-�'�() :
0��'� 15/10/1400 - -�'�( :6��78 28/12/1401(  
  

9�
0� 

���;�$� ����<& % ��=!> ?�  � ?�@���( ������� A,�� �� �!� 
�����&'�%��B<�" �� ��!� ��%����C D� D�+, ��  �"D��'� ���� �� ��!� 

���!( ��'�& �$ 	������8 %  � ��EF( �"%'�� �D�$� % '� G��H� I%���� �" 
*%�H� �!�. J��$� �" 	�"��& D� ��!K, ?�@���( C ��%���� % 

��'�LC '� DM�� �" 	��$�K�%'�� I%���� �$�K� % ����8 
DNO�P��'!� '��L D�0�& ��. '� Q�� R"%S8 ��EF( J��$� ��"��& �(!��� 

�"!� )Ziziphora  cliniopodiodes(� Q��%� �T�� )Thymus 

vulgaris( % 	'�� ' )Salvia rosmarinus( D�+,  �U!(�8	�" 
��'�L G���  V!+�U��$� V!(����!0� V!+�U��$� �W���� V!+�U��$� 

V%%X0� D�!& ��K�O%�8�$D�!&� *!�'� !0 % ��������� 	��� 
V!�!�!�8��$� ����K��� V!�!�!�8��$� J����� V!�!�!��= D�%'�&� 

��K�$�� 	���' %  V��!�%�Y� X�0%'�" �'!� DNO�P� '��L .
0�& ���� '� 

�O�N0 ��'�LC % C���������  � 6%' 
L'	 �$ '� DO!O 	��� 
Q��N( GL�Z 
[+T �&KK�'����' )MIC(� GL�Z 
[+T 

	����� ��� )MBC( % \'�L��� )MFC( ���;�$� .� V�$��� 
�]���� '� �$'�� MIC % MFC R�� �(Q� 
�^�M ��'�LC _!��� 

D� J��$�  Q��%� �T�� D�+, V!+�U��$� V!(����!0 )015/0± 023/0 % 
03/0±046/0 ���O%���� �� �+��(���O % B� �(Q� 
�^�M \'�L ��� 

_!��� D� J��$� 	'�� ' D�+, V!+�U��$� �W��� )72/0±66/1 
%44/1±33/3( D� 
$� �� % �� ���$ �"'���( bX�M� �KN� '�� �!� 
)05/0P<.( c@>�� ]���� G^�Z  � �$'�� MIC % MBC B� �(Q� 


[+T D� 
$� ��� D�+, 	����� �" _!��� D� J��$� �(!��� �"!� D�+,  
V!�!�!�8��$� J���� )005/0 ± 016/0 % 011/0 ±033/0 ���O%���� 

�� �+��(���O D� 
$� �� D� �� ����H� J��$� 	'�� ' bX�M� �KN� '�� 
�!� )05/0P<.( V�$��� Q�� DNO�P� J��$� 	�" �(!��� ��"!� Q��%� 

�T�� % 	'�� ' 
�+��L ���;�$� 
�d e��K� % R�8 	��&  � 	'����	�" 
��'�L % ��������� ������ �' �'�� �� .K���   
  
0(����� ��
#�: ������� �	����� ��U!(�8 �\'�L ��"��& .��%'��  

  
  

* %&'���( :��*�� ��&�+, �'�-  
 Email: Fredunhassani@yahoo.com 

 
 

Evaluation of Antifungal and 
Antibacterial Activity of Essential Oils 

of Ziziphora clinopodioides, Thymus 
vulgaris and Salvia rosmarinus to Some 

Fungal and Bacterial Pathogens of 
Aquatic Animals 

 

Fredun Hassani1*, Tahere Abyavi1,  

Ali Taheri Mirghaed2, Rahim Payghan3,  

Mojtaba Alishahi3 
1. Ph.D. of Aquatic Animal Health, Faculty of Veterinary, 

Shahid Chamran University of Ahvaz, Iran. 
2. Professor,  Department of Aquatic Animal Health, Faculty of 

Veterinary Medicine, University of Tehran, Tehran, Iran. 
3. Professor, Department of clinical Sciences, Faculty of 
Veterinary, Shahid Chamran University of Ahvaz, Iran. 

 
(Received: Jan. 05, 2022 - Accepted: Mar. 19, 2023) 

 
Abstract 
Extensive and long-term use of chemical compounds 
causes microorganisms ability to adapt with the 
antimicrobial agents used against them, reduced the 
effect of drugs, and in return make microbes resistant. 
Plant essential oils have been studied as antimicrobial 
and antifungal compounds in the pharmacology, 
microbiology and medicine fields. In this study, the  
essential oils of Ziziphora cliniopodiodes, Thymus 
vulgaris and Salvia rosmarinus to fungal pathogens 
including Aspergillus fumigatus, Aspergillus niger, 
Aspergillus flavusus, Saprolegnia spp., Fusarium 
spp., and bacteria pathogens including Streptococcus 
mitis, Lactococcus Garvieae, Yersinia ruckeri and 
Aeromonas hydrophila were examined. Evaluation of 
antifungal and antibacterial activity by Tube dilution 
method used for determine the minimum growth 
inhibitory concentration (MIC), minimum 
bactericidal concentration (MBC) and fungicide 
(MFC). Based on the results of MIC and MFC, the 
highest antifungal properties were obtained for thyme 
essential oils to Aspergillus fumigatus (0.023 ± 0.015 
and 0.046±0.03 μl/ml) and the lowest fungicidal 
property of rosemary essential oil against Aspergillus 
niger (1.66±0.72 and 3.33±1.44) were obtained and 
there was a significant difference with other 
treatments (P<0.05). According to the results of MIC 
and MBC, the lowest concentrations obtained against 
bacteria were related to the essential oil of Z. 
clinopodioides against Streptococcus mitis 
(0.016±0.005 and 0.033±0.011 μl/ml), which were 
obtained with essential oil of rosemary was 
significantly different (P<0.05). According to this 
study, essential oils of Z. clinopodioides, thyme and 
rosemary can be used to control and prevent fungal 
and bacterial diseases of Aquatic animals. 
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 �6 ��;3� �8 +\[� 1�= .@ C/Q= 

.6 �=�'5 �? ��=�. �= �=��� �����6 ���<��= �� 
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 ��'jP�+��� �6 [G7�R 
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V(��= �6 ���<��= �= ��j��� +0(�/@ .6 N�� +�\K7 
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�= ����; ���� �&
 �=+	 �6 ��S6 Z> {��L �&
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.P�P 8 �+� +0(�/@ .@ ���+9 Z> �+� �� �> �=+Y+6 

1�= 1�=& �� ��
 � V� �= �+�\K7 �� .P�P H���� 

��j��� .@ +�
 �9�+L ��=� a	9 �� .��
 �� ��, ���
 

V(��= (�'Q��) � a��� �� �9�+L ��j��� �W
 

�� �+�; .@ �6 ��6 ���	( +�
 �9�+L ��j��� ���9= 

�� ��� a��� {��L � V(��= =� �� ?� .P�P +j�� 

8�=&�j( �� ��'@ � �7 ���� ���<��= �� ��|S� �6 8��� 

4 .9�� ��(�� �=+; 8�=&�j( &��+; )Sivam, 2001(.  

  
���� ��� 
*��+ %��� ,���	&  

�� H�= .[P�\� }'� .�=&9 ����Y ���
 ?� .(�; 

��'jP�+��� )Khosravi et al., 2012(�  o�/�i+e�> 
o��B, )Khosravi et al., 2013(� o�/�i+e�> 

o�7�j���, )Khosravi et al., 2013(� o�/�i+e�> 
+0��( )Khosravi et al., 2013( � ?� .(�; 

����=��, )Khosravi et al., 2012( ���� ���<��= 

�=+Y 1,+;.    

  

-"".�  1MIC  2MFC  

�� H�= .[P�\� +g= ����Y&X H�= ���� .6 N�� 

H
�/�=��+@�� 1�9 H��[7 MIC � �Y=&- 1k/Q 

�;&'2@ MFC� N�� .�_�7 �&
 J��7 Evans & 

Richardson )1989( �6 8�=&K� A=+��b7 ���<��= 

.&
 8=+6 .��7 ����(�e��� ����Y =&�6= q��Y 8�� 

J�I� 12@ ���6�� ��+��@� ��;> )Sabouraud 

Dextrose Agar( 12@ ��=�  &
 � �� 8��� 25 

.9��8 ��(���=+; .6 A&� 4-3 ��� 8�=&�j( &
 

Ve� �= �'/@ 8� &
� ���+@ ����(�e��� ����Y 

.��7 &��+; 8=+6 H�= ��@ .6 ~\� �'/@ &
� ��+@ �� 

J�I� �&��9 8�=&K� �+� 8i�P��E�, .,�X= � &[6 �= 

�7&� �6 1e�� ������ ��+��= �= ~\� J�I� .�
=�+6 

.&
 .6 �'/@ 8� �P�L �&
��0�= �� J�I� 12@ 

�+� 8i�P��E�, 8=�=� H���7 80 .,�X= &
. &[6 �= 

8���=&9 ���e�= 8=+6 .��7 ����(�e��� ����Y �6 

���<��= �= ��j��� +����,�+�We�= �� ��f {�� 520 

�(�(+�� �=E�� ��D5 ��( �= �����(�e��� ���� F0'� 

�=+Y 1,+; �=E��) ��D5 ��( 90 &_�� 8=+6 .6 1�� 

����> �(���(�e��� �6 t�D�+K7 106 ��e�= ����Y �� + 

�/��+��P ���� ���( .(1�= 8=+6 H��[7 MIC  � MFC 

V(��= �= N��  ��=&(���=  ^�Y�8��� �� J�I� a��� 

)Macro Dilution Broth( ���<��= .&
 8=+6 

1Y� 8��� �= 1k/Q��� ���[� 10� 5�  5/2�  25/1�  

62/0� 31/0� 15/0�  07/0� 03/0� 01/0 � 005/0 

+��P�+W�� +6 �/��+��P �= V(��= �� .P�P ���<��= &
� 

?� ��	�7 .6 �=�'5 &�
 .@ ���
 J�I� 12@ a��� 

� ��&6 ���<��= �= 1Y� 8� �P��+� V(��= � ��6 �� 

H�= F����> �� +k( .�,+; .&
 .6 + �=&@ �= .P�P � 

                                                                      
1. Minimum inhibitory concentrations 
2. Minimum Bactericidal Concentration  
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�=&K� 10 +��P�+W�� �= ����(�e��� ����Y .,�X= &
 

� 24 -48 15�� .6�W(= .&��+; &[6 �= H�= A&� �6 

N�� A��&@ �0'� �	2� �@ +7H� ��Y� .@ �� �> 

�7��&@ �&�2� &2( MIC �� +k( .�,+; �&
 �= 

MIC � �� 1k/Q �@ +7 .6 �=E�� 10 +��P�+W�� 8�� 

J�I� 12@ ���6�� ��+��@� ��;> 12@ ��+��; ��=� 

&
 � 24 15�� �����6�W(= �&��+; Ve� ��k/Q .@ 

�� .(�; 8&
� 8�� J�I� &��9 1
=&( .6 �=�'5 

MFC ��IP .&��+;  

  
���� ��� ��/0�� ,���	&%���  

.��� 8� ����+�@�6 ���� ���<��= �� H�= ���+6 ���
 

o�@�@���+��= ����'�= GQ850377� o�@�@��@c 
.����; GQ850376� o�@�@���+��= V���� 

ATCC 9811� ��'��+� 8+@=� Ir-MS4 �  

o�(���+]> B�,��&� ATCC 7966T  .&(��6 

  
-"".�  MIC  MBC   

.6��k'� H��[7 �Y=&- 1k/Q �;&''@���� � 

8+�@�6 �2@ V(��=  8� ���
=���� �= N�� ^�Y� 8��� 

�� .P�P 8��- J�I� 12@ a��� ��W��e�+7 8�� �=+6 

)Trypticase Soy Broth( ���<��= .&��+; 

.��� 8� �E�/,��P .6 J�I� a��� ��W��e�+7 8�� �=+6 

~�K/7 � .6 A&� 24 �� ��7�6�W(= �� 8��� 30 .9�� 

�(��� �=+; .6�W(= �&(&
 �6 ���<��= �= i��<�+�(�� 

����(�e��� ����+�@�6 �6 �@=+7 cfu/ml 108×3 

���[�) ?� &'P��, ���	
 (?� �� �+� 8i�P��E�, 

)PSB( .��7 .&��+; 1k/Q ��� �= + V(��= ���[� 

10� 5� 5/2� 25/1� 625/0� 312/0� 156/0� 078/0� 

039/0� 019/0 � 009/0 /+��P�+W��) �/�� (+��P �� 

.P�P 8� ��j2����> �� .� �=+W7 ����> .&
 �= 

����(�e��� ����+�@�6 .6 ��=&(= 10 +��P�+W�� 

)cfu/ml106×3( .6 ��	7 1k/Q � � ��	�7 &�
 

~�K/7) 8+�@�6  .6 J�I� 12@ a��� � ��&6 ���<��= �= 

(V(��= .,�X= &��+; � �� 8��� 30 .9��  ��(�� �=+; 

.6 A&� 24 15�� .6�W(= �&
 H���� H�+7 ��k/Q .@ 

�� .(�; �7��&@ �� �> �&�2� &2( .6 �=�'5 MIC 

H��[7 &��+; 8=+6 �S2� ��+@ MBC� .6 �=&K� 10 

+��P�+W�� �= MIC � ?� 1k/Q +7c�6 � ?� 1k/Q 

H����+7 .6 J�I� 12@ ��W��e�+7 8�� ��;> .,�X= � 

12@ ��+��; �� 1�/� ��=� &
 1�/� � .6 A&� 24 

15�� �� 8��� 30 .9�� ��(�� �=+; �� .(�L��+; 

8�=&�j( .&
 �= ��k/Q .@ �@ +7H� &
� 8+�@�6 �� 

1�/� =� +0'� &
 .6 �=�'5 �Y=&- 1k/Q 8+�@�6 �2@ 

8=+6 + 8+�@�6 H��[7 &
 )Soltani et al., 2013(.  

  

���� ��� ����&  

1�9 H��[7 MIC� MFC � MBC V(��= 8� 

���� ���<��= .�/5 q��Y � � 8+�@�6 8� ���� .[P�\� 

�� + F����> .� �=+W7 8=+6 + V(��= � �i�7�� �� 

+k( .�,+; &
 .@ H�j(��� .� �=+W7 8=+6 + ����> 

�6 ���<��= �= �+( �=E,= 26 SSPS .D��I� .&��+; ��	�7 

&�
 .@ ���
 J�I� 12@ a��� �� .P�P �=+	 �6 

~�K/7 �i�7�� ��6 1�9 ���+6 1I_ &
� ��=�5 

����Y � ����+�@�6 ���� ���<��= �=+Y 1,+; � �= 

���0(> .@ .(�j|� ���5 �&(�=���6 �= &
� �i�7�� � 

�� J�I� 12@ �>  ����<��=���� �=+Y 1,+j(� t�,+_ 

.6  �=�'5�+�'@ 1Dn� ���<��= &
 � �� .���K� 8���> 

�2K( .�
=&( 1�= � JK, +j(��6 �<�@ &
� �i�7�� � 

�� �\�=+
 ���6 1�= .@ V(��= 8� ���; 

���<��=���� �=+Y .�,+j( .1�= .���K� 8���> ��=� 8� 

�Y=&- 1k/Q 1[(�	� �&''@ �= &
� � �Y=&- 1k/Q 

q��Y �2@ � 8+�@�6 �2@ V(��= 8� ���; �6 

���<��= �= E�P�(> V(���=� ?�.,+f �6 ����> �@�7 

)Tukey( � 1�7 �/�	W7 HW(=� )Duncan( �� 

~\� �'[� �=� )05/0P<( ���<��= .&��+;    

  

>����  

}���( H�= ^�KI7 .6�/@��f �6 .9�7 .6 H�=.@ ��+; 

&�
 FK( �+�'@ 1Dn� 8=+6 1I_ F����> .�
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� �� ��j' 

~�K/7 �i�7�� 8� ����Y � ����+�@�6 �� H�= ���	�7 

���<��= �&2( 1�= � �� �6�K� �����	�7 .@ �= 

V(��= 8� ���; ���<��= �&
 1�= �� 1k/Q ��� 

A��<�� �= &
� ��=�5 ����Y � ����+�@�6 1[(�	� 

��+@ 1�= TB�L=) �� �=E�� 1k/Q ��9� .�
=� 

(1�= H�= .���K� 8���> H�6 .� V(��= ���<��= �&
 

A��_ .�,+; .&
  

  
1+(23�4�5 �.����$2��0 	( 2�� '���( ��  

}���( �_�- �= F����>  MIC V(��= 8� �7�@�@ 

���@ H2��> �Q�6 � 8����� +6 8�� q��Y8� 

o�/�i+e�> o�7�j���,� o�/�i+e�> +0��(� 

o�/�i+e�> o��B,� ?� .(�; ��'jP�+��� � ?� 

.(�; ����=��, �� ��&9 1 �&�> .1�=  

}���( +�gh7 ����Y&X V(��= 8� �7�@�@ ���@ 

H2��> �Q�6 .6 1�� �&�> �6 ���<��= �= N�� 

H
�/�=��+@�� �=+6 �6 � .���K����� �=+Y &'�,+; � 

+6 ^Df }���( F�6 +7H� 1�_�L ����Y&X ��6+� .6 

8��	�7 ���6 1�= .@ �6 �@ +7H� �1k/Q �= &
� 

�i�7�� 8� ����Y 1[(�	� ��+@ .1�= +6o��= .�E07 

� ��/I7 H�j(��� ��=� 8� MIC� V(��= 8� 

�7�@�@ ��@ � H2��> �Q�6 F�6 +7H� +�gh7 +6 

q��Y 8� ���� .[P�\� .�
=� 1�= � �@ +7H� 1�_�L 

����Y&X ��6+� .6 V(��= 8����� ���6 1�= .@ 

TB�L= �'[� �=� ���6 1�= )05/0< P.(  
  

1+(23 �4�5 6��+
�0 '���( ��  

}���( �_�- �= F����>  MFC V(��= 8� �7�@�@ 

���@ H2��> �Q�6 � 8����� +6 8�� q��Y8� 

o�/�i+e�> o�7�j���,� o�/�i+e�> +0��(� 

o�/�i+e�> o��B,� ?� .(�; ��'jP�+��� � ?� 

.(�; ����=��, �� ��&9 2 �&�> .1�=  

 8���> ��/I7 � .�E07 �= �_�- }���( o��=+6

��=� H�j(��� 8� MFC V(��=  � ��@ �7�@�@ 8�

F�6 �Q�6 H2��>  8�� +6 =� ����Y&X 1�_�L H�+7

q��Y  ^Df 8����� V(��= � &(�=� ��2( .[P�\����� 8�

q��Y 1k/Q �Y=&- }���( �@ �2@  1�_�L H�+7

�@ H�6 TB�L= � 1
=� =� ����Y&X F�6 � H�+7  H�+7

q��Y 1�_�L�'[� �2@ ) ��6 �=�05/0<P.(  

  
 72�1. MIC V(��= �i�7�� .�/5 8����� � �Q�6 H2��> ���@ �7�@�@ 8�  ����Y 8� C�-+6)µl/ml(  

V(��= )µl/ml( 
q��Y  

��@ �7�@�@ �Q�6 H2��> 8�����  

MIC  MIC  MIC  

A. fumigatus 011/0 ± a 027/0 015/0 ± a 023/0 36/0 ± b 04/1 

A. niger  044/0 ± a 105/0 03/0 ± a 046/0 72/0 ± b 66/1 

A. flavus  023/0 ± a 066 /0 058/0 ± a 092/0 36/0 ± b 83/0 

Saprolegnia spp.  03/0 ± a 046/0 011/0 ± a 033/0 09/0 ± b 021/0 

Fusarium spp.  03/0 ± a 046/0 059/0 ± a 092/0 36/0 ± b 83/0 

8�=&5= .@ �� + R��� �6 T�+- A��<�� �S2� �&
�&(= ��2(�&'� TB�L= 8�=��'[� �� ~\� 05/0 &_�� �� ) &'
�605/0P<.(  

  
72� 2. MFC V(��= 8� �7�@�@ ���@ H2��> �Q�6 � 8����� .�/5 �i�7�� 8� ����Y C�-+6) µl/ml(  

V(��=  

q��Y  

�7�@�@ ��@ H2��> �Q�6 8�����  

MFC MFC MFC 

A. fumigatus  03/0 ± a 046/0 031/0 ± a 047/0 72/0 ± b 08/2 

A. niger  12/0 ± a 183/0 056/0 ± a 092/0 44/1 ± b 33/3 

A. flavus  044/0 ± a 105/0 12/0 ± a 183/0 72/0 ± b 66/1 

Saprolegnia spp.  06/0 ± a 092/0 023/0 ± a 066/0 18/0 ± b 42/0 

Fusarium spp.  06/0 ± a 092/0 12/0 ± a 183/0 72/0 ± b 66/1 

8�=&5= .@ �� + R��� �6 T�+- A��<�� �S2� �&
�&(= ��2(�&'� TB�L= 8�=��'[� �� ~\� 05/0 &_�� �� &'
�6 )05/0P<(.  
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1+(23 �4�5 �.����$2��0 	( 2�� '���( �� �% 

��(�� ;<������� 
����/0�� 
���  

}���( +�gh7 V(��= 8� 7�@�@� �@�� �>�H2 Q�6� � 

�����8 +6 8�� .���8� o�@�@���+��= ����'�=� 

o�@�@���+��= V����� o�@�@��@c .����;� 

��'��+� 8+@=�  �  o�(���+]> B�,��&� �� ��&9 3 

�&�> �1�= �� ��	�7 &�
 &
� 8+�@�6 8� ���� 

.[P�\� �� .P�P 8� 8��- J�I� 12@ a��� ��&6 

���<��= �= V(��= �&�2� .&��+;  

�= .���K� +�gh7 ����+�@�6&X V(��= 8� �7�@�@ 

���@ H2��> �Q�6 � 8����� +6 ��	7 8+�@�68� 

���� �F����> F�6 +7H� 1�_�L ����+�@�6&X ��6+� 

.6 V(��= �7�@�@ ��@ .�/5 8+�@�6 8� 

o�@�@���+��= �����'�=  o�@�@��@c ����'�= � 
o�(���+]> B�,��&� ��6 .@ �6 �Y=&- 1k/Q 1[(�	� 

�&''@ �= &
� .6 1��  �&�>8=+6 V(��= H2��> ��Q�6 

TB�L= �'[� 8�=� ��D( )05/0 P>.( �@ +7H� 1�_�L 

����+�@�6&X ��6+� .6 V(��= 8����� ���6 1�= .@ 

�6 1k/Q .61��  �&�>�� +��� ���	�7 TB�L= �'[� �=� 

��6 )05/0<P.(  
  

1+(23 �4�5 ��/0��
�0 '���( �� �% ��(�� 

;<������� 
����/0�� 
���  

}���( +�gh7 V(��= 8� 7�@�@� �@�� �>�H2 Q�6� � 

�����8 ���<��= +6 8�� }'� .��� o�@�@���+��= 
����'�=� o�@�@���+��= V����� o�@�@��@c .����;� 

��'��+� 8+@=�  �  o�(���+]> B�,��&� �� ��&9 4 

�&�> .1�=  

 H�j(��� .���K� �=MBC V(��=  �7�@�@ 8�

8+�@�6 .�/5 8����� � �Q�6 H2��> ���@  8�

F�6 F����>����  ��6+� ����+�@�6&X 1�_�L H�+7

V(��= .6   �6 .@ ��6 �Q�6 H2��> � ��@ �7�@�@ 8�

1k/Q .6 8� 1�� �&�> 8=+6 V(��= 8����� TB�L= 

�'[� �=� ���6 1�= )05/0<P.(   

  
72� 3. MIC =V(�� 8� �7�@�@ ���@ H2��> �Q�6 � ��+� .�/5 �i�7��8� ����+�@�6 ��� +6) C�- µl/ml(  

V(��=  

8+�@�6  

�7�@�@ ��@ H2��> �Q�6 8�����  

MIC MIC MIC 

S. iniae  011/0 ± a 033/0 011/0 ± a 033/0 36/0 ± b 83/0 

S. mitis  005/0 ± a 016/0 021/0 ± ab 065/0 18/0 ± b 416/0 

L garvieae.  015/0 ± a 023/0 021/0 ± a 052/0 045/0 ± b 13/0 

Y. ruckeri  011/0 ± a 026/0 045/0 ± ab 13/0 01/0 ± b 21/0 

A. hydrophila  03/0 ± a 046/0 045/0 ± a 104/0 36/0 ± b 04/1 

8�=&5= .@ �� + R��� �6 T�+- A��<�� �S2� �&
 �&(= ��2( �&'� TB�L= '[�� 8�=� �� ~\� 05/0 &_�� �� &'
�6 )05/0P<(.  

  

72� 4. MBC =V(�� 8� �7�@�@ ���@ H2��> �Q�6 � ��+� .�/5 �i�7��8� ����+�@�6 ��� C�-+6) µl/ml(  

V(��=  

8+�@�6  

�7�@�@ ��@ H2��> �Q�6 8�����  

MBC MBC MBC 

S. iniae  023/0 ± a 067/0 023/0 ± a 066/0 72/0 ± b 66/1 

S. mitis  011/0 ± a 033/0 043/0 ± ab 131/0 36/0 ± b 83/0 

L garvieae.  03/0 ± a 047/0 044/0 ± a 11/0 09/0 ± b 26/0 

Y. ruckeri  023/0 ± a 053/0 09/0 ± ab 26/0 18/0 ± b 42/0 

A. hydrophila  06/0 ± a 093/0 09/0 ± a 21/0 72/0 ± b 66/1 

8�=&5= .@ �� + R��� �6 T�+- A��<�� �S2� �&
 �&(= ��2( �&'� TB�L= �'[� 8�=� �� ~\� 05/0 &_�� �� ) &'
�605/0P<(.  
  

  

  

  

  

  



62    ./0�1��� �2�3� 4 �	/5 ��6+07 8��(�9 ���'
 �������� ���	
 � ������ ���� � ��� ����� ����1401 

  

?@� � %8
�� ��
A  

N��+� ���E6> �� ��- +X�- a�+� H�+7 &
� a��'_ 

��=:Q �� ���9 1�= )FAO, 2014(. ��=�5 

8��	�6 =� �(�<5 �= ��� +7H� FP�� 8� F�� 8�� 

H�= 1['_ Z��I� �� .&(�
 �6 .9�7 .6 =E,=�F 

1���K� +�@�6���� .6 l=�(= ��(> ��67�? �� [�� �&
 

1�= �= @+7�A�D ;���� �� ����� 6���	8 �8 R/�S� 

���<��= �	(�. �= �=�=E ��� ���F ;���� FK( 

	��� �� �<- ��B�� � ��D�6 ;&(�� +26 =��< 

��+@ .&(= ;���� ��=��� =�=�8 z=�L <��&8 &'�� 

.@ �= H�6 �>  ��� �=�7 .6 z=�L �(>� +�@�6���� 

/j(=&X�� q��Y&X � �(>� �@=��=& ���
= �+@ 

)Mirmalek et al., 2015(. ��	�68 �8 ����Y E�( 

.6 �=�'5 �W� �= ��� +7H� ��=�5 ���� ��> �� 1['_ 

E6>8 ��+�8 1�= .@ �= ��IP .9�� 1�	= &[6 �= 

��	�68 �8 ����+�@�6 �=+Y ��=� )Bruno & Woo, 

1994(. +n@= q��Y � ���@��7��? � &'� P�/�� &'�� 

� 8��- .�
� ��� &'�� .@ .6 �=�'5 R� .�L�'
 

�� &(�
. .6 /@��f� &
� R�  �6 N+��; ��=���  �P�/� 

� 8=E9= �/L=� �= p�( �> d�<7= �� &�,=. q��Y � 

,�+7�+��? &'�� � �=�� :b�8 =� �6 ���<��= �= �G 

{��L P�/�� �6) ~
+7 E(>�� �8 
�=�;� .6 I��J 

T=+f= (��L �G � 6���WP��� �8 ���� � �= +f�^ 

����=� P�/�� � �2Q Z:9 �� (�
& )Kirk, 1980(. 

V����'jP�+��� �� ����� Z> 
�+�H =� �� �=�7 

�6 @�<�1 Z�L �Z> N�+; =� �� .|X�- �� :b7�. 

�Z�L F�@ �@=+7 ��� 8=+6 .6 �Y=&- �&(��� 

�>�C � � �� ��(�1 ���<��= �= q��Y F@ �8 
�	���� 

&'(�� 
c��1� H�+; )Malachite green(� P��+,�H 

� �@=+��&��i��& �+�'@ �+@ )Sharma et al., 

2012(.  �6 =�H ���- ���<��= 6�F �= &- q��Y F@ � 

8=+6 ����� 6���	8 �8 ��� +0'� .6 1
�D(= �K6��8 

	�� �� 1
�; ��� �� ���
 +\L ;��P>� I��J 

��1� =� =E,=�F �� &� � O5�6 �6���8 �= ��=�5 

��f+� =� � (i�7=+7�?  1�=. =+6�'6��H ��g> �+G� =�H 

q��Y F@ � 6+ 1�B� ���(= � I��J ��1� /*��. 

�	�� 1�= � .[��7 q��Y F@ �8 +g�� � ��;��� �6 

I��J ��1� ��+X8 1�=. �� �2�3� .@ J��7 

Mostafa et al. )2020( +6 8�� A�&Y ����Y&X 

�L+6 ���U5 8� ���; .�/5 ��'jP�+��� �'�/W��� 

���5 �&''@��0�= V����'jP�+��� ��0(= .&
 ���U5 

�P�(�7= ���� ���; ���(= �H2��> ���� .(=� � ��D0(� .6 

N�� ��2�(= �� ?��� � �Y=&- 1k/Q 1[(�	� �&''@ 

�= &
� ��0(= &
 � }���( +j(��6 +�gh7 ��KP�6 8 

���U5 8� �P�(�7= ��(= � H2��> +6 ���/��� 8� 

��'jP�+��� �'�/W�� �� 1k/Q 5/0 �/�� �+; +6 �/�� +��P 

��6� �7��_�� .@ ���U5 8� ���� .(=� � ��D0(� +g�� 

.&(��D( �� .[P�\� 8= .@ J��7 Nazemi Salman et 

al. )2017( +6 8�� 1�P�[, ����Y&X V(��= 8� 

�+�
�9 ��7�@�@ .0���6 � �D
���6 .�/5 &(�@�=& 
DP>�V'W .6 N�� 1�7 ��(> �=+;��6 � �Y=&- 1k/Q 

 1[(�	� �&''@ �= &
� �� J�=+
 ��j2����> ��0(= �&
 

}���( +j(��6 +\Y .P� c�6 �� .	 V(��= � .�/5 

&(�@�=& DP>�V'W ��6 � �Y=&- 1k/Q �&(�=���6 

V(��= �8 .[P�\����� �@ +7 �= Ej+/@�&�H )56/1 

���+;�+W �� ��/� P�+�( � �@ +7�H �=&K� ��6+� .6 

V(��= ;��� �7�@�@ )26/0 ���+;�+W �� ��/� P�+�( 

.��6 �� �K�KI7 .@ J��7 Sofiene et al. )2019( 

+6 8�� +�gh7 V(��= 8����� .6 �=�'5 �? ���5 

���Y&X� � R/5 F@ ��0(= 1,+; V� �= H��[7 

A�D�@+7 ��9�� �� V(��= 8����� �6 ���<��= �= 

��j��� GC-MS ���
) 1,8-cineole6/54 �%  

camphor 27%/12 � α-pinene 09%/7�( 1�P�[, 

����Y&X V(��= 8����� +6 8�� q��Y 8� 

Fusarium oxysporum� Fusarium culmorum 
�  Penicillium italicum .6 N�� A��&@ �0'� �� 

1�/��+W�� =E�c= ��0(= �&
 }���( +j(��6 &_��&_ 

1[(�	� �;&''@ V(��= 8����� .�/5 q��Y 

Fusarium oxysporum N�=E; .&
 ^Df }���( 

�_�- �= H�= F�3� V(��= 8� �7�@�@ ���@ 
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H2��> �Q�6 � 8����� �� +6=+6 1�P�[, .(�; 8� 
o�/�i+e�>� ��'jP�+��� � ����=��, 1�/6�Y 

1[(�	� �&''@ �= &
� ��2( &(�=� .@ �6 }���( �_�- �= 

F�3� 8� H�2�� 1K6�\� .��=� 

�i�7�� �8 +�@�6���� &�7�& ;�E6� =+68 P�7�& 

��� �� +�=+� ���9 &'�� .@ �
�( �= 	=�1 

c�68 ��U�Y=8 6���	8 ��� 1�= .@ =���0 �� &''@ 

)Bondad-Reantaso et al., 2005(. H�&6 C�7+7 

��+@=&�� �=� 8� C��'� � H	�= 1�9 ���� 

�i�7�� 8� ����+�@�6 .6 1,+2�� H�= 1['_ +0'� 

�� .��
 �� .[P�\� 8= .@ J��7 Nazemi Salman 

et al. )2018( 1I7 �=�'5 .���K� +�gh7 �6�+W��&X 

V(��= 8� ��7�@�@ �D
���6� .0���6 � 
�9�+ �6 

H�&�Ej+/@ )Chlorhexidine (+6 8�� o�@�@�+�(= 
P�W,�V �� J�=+
 ���j2����> .6 N�� ��2�(= �� 

?��� � H
�/�=��+W�� �=+6 ��0(= &
 }���( +j(��6 

+�gh7 ���� V(��= ���<��= �&
 .�/5 8+�@�6 

o�@�@�+�(= P�W,�V ��6.  +\Y .P� �&5 &
� 

V(��= 8� �7�@�@ )25 �/�� (+�� � +�
�9 )23 

�/�� (+��  +7c�6 �= H�&�Ej+/@ )21 �/�� (+�� .��6 

}���( MIC � MBC �@�- �= F�6 +7H� +�gh7  

V(��= �7�@�@ )2625/0 � 525/0 �+;�+W�� +6 

�/�� (+��P �� .���K� �6 V(��= 8� +j�� .�/5 

o�@�@�+�(= P�W,�V N�=E; .&
 �� �2�3� .@ 

J��7 Chitsaz et al. )2005( +6 8�� +�gh7 V(��= 

�7�@�@ ��@ .�/5 H�&'� .(�; 8+�@�6 ��0(= �1,+; 

}���( +j(��6 +�gh7 V(��= �7�@�@ ��@ +6 8+�;�/9 

�= &
� ��	7 8+�@�6 8� �+; 1Dn� � �+; �<'� 

�.[P�\����� .6 �3�� B(�	P�� 7�<� ����� ��6. �� 

�K�KI7 .@ J��7 Kačániová et al. )2021( +6 

8�� 1�P�[, �W�i�P��6 V(��= H2��> ��0(= �1,+; 

A�D�@+7 V(��= ���
 thymol )1%/48�( p-

cymene )7%/11�( 1,8-cineole )7%/6�( γ-

Terpinene )1%/6( � carvacrol )5%/5( .6 ./��� 

,=+;�7���+@� ��;8 - f�R 0'�� �+9� )GC-MS( 

��=&(= 8+�; �&
 1�P�[, ����+�@�6&X V(��= .6 N�� 

��2�(= �� ?��� � �Y=&- 1k/Q 1[(�	� �&''@ �= &
� 

+6 8�� 8+�@�6 8� �+; 1Dn� ���
) ��6�o�/ 
�6���/�V� o�@�@�+�(= P�W,�V � o�@�@�/�,���= 

o�]�=( � �+; �<'� ���
) ��'��+� �W���P�@�+�(=� 

o�(������ i�+]>�=��' � .(�;+�� 8= �= B(�	P�� 
�W�+�(=( ��0(= .&
 o��=+6 }���( +\Y .P� �&5 &
� 

V(��= H2��> �� +6=+6 8+�@�6 � �= 89/9 �7 4/22 

�/�� +�� ��6 � �@ +7H� MIC 8=+6 8+�@�6 8� 

��6�o�/ �6���/�V� o�@�@�+�(= P�W,�V � 
o�@�@�/�,���= o�]�= N�=E; .&
 �� .[P�\� 8= .@ 

J��7 Metin et al. )2020( +6 8�� 1�P�[, 

����+�@�6&X V(��= � ���U5 �L+6 ����; ����=� 

.�/5 �i�7�� 8� ����+�@�6 ��� .6 N�� 

?�� 8�=:; �� J�I� 12@ ��;> ��0(= �&
 �= ���� 

���; ����=� ��+� ��/; �8����� o���L�\�= � �,�� 

.�/5 �i�7�� 8� ����+�@�6 �+; �<'� o�(���+]>) 

�.���@ o�(���+]> B�,��&�� ��+D�� ������/j(> ��'��+� 
�8+@=� B����=��= =���7 � o�(������ i�+]>�=��'( � 

�+; 1Dn� )o�@�@��@c .����;� o�@�@�/�,���= 
8+(�=� � o�@�@�;=� �����(�	P��( ���<��= .&
 

o��=+6 }���( �_�- �= +\Y .P� �&5 &
� ��+� �/; 

� 8����� 1�P�[, ��(> ���+�@�6 8�Y 8+7 1D�( .6 

V(��= o���L�\�= � �,�� �� +6=+6 8+�@�6 8� �+; 

1Dn� � �+; �<'� ��2( .�=� �� �2�3� .@ J��7 

Metin et al. )2020( +6 8�� +�gh7 V(��= 8����� 

� ��+� �/; .�/5 8+�@�6 o�(���+]> ��+6�� �� ��� 

F�,&/; �� J�=+
 ��j2����> .6 N�� ?�� 8�=:; 

�� ��;> � E��07 �@=��L V(��= �=+	 �6 =:Q ��0(= 

.1,+; }���( �@�- �= +\Y .P� �&5 &
� V(��= 

8����� �� +6=+6 o�(���+]> ��+6�� +6=+6 82/2±20 

�/�� +�� � V(��= ��+� �/;12/2±8/18 �/�� ��+ .��6 

+�gh7 ��i� ��=:Q 8��- V(��= 8� 8����� )1 

�/�� +��P �� (�+;�/�@ � �; ��+� )1 �7 3 �/�� +��P �� 

(�+;�/�@ .6 A&� 45 ��� C9�� F�@ A�</7 V� �= 
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�= H�= F�3� +�gh7 ����+�@�6&X V(��= 8� �7�@�@ 

���@ H2��> �Q�6 � 8����� �� +6=+6 ��	7 
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�Q�6 � 8����� =�=�8 +�gh7 ����Y&X �D��'� .�/5 
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