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$����% &'
� (�����)� �*��
� �'  �+�%��Lactococcus lactis  �� �'+�,

-.��'��, /�. �$,��0 *��' � /���' (�1 �+��% Listeria monocytogenes  

�& (�
0 � 2��� �*� 3+�  �*� Hypophthalmichthys molitrix  
  

�*� *��� 4�1'1* �5�'*67 8�7���'�&'�2�
:.�6)� �����  �3�1&+% 5�;)� ��4� 5)=> ��+�? ����5  
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�	����� �� ����� ����
 ! �"�#�$%� &' ()�* �	����� �� ��!���
 !��) ���+,+� ���' �+#�� ��)��- 

�.+/0 �'  1�23��4 �%+�5#�!�6�� �7 8,*�$*. �	 :�� ;()<=� >��++?� �'<�%+7 < �+�+* ��2  ���6

 ��� @�A�)�7 B!��� �+C�� �D� E����+�&!�� ;��F!��7 ��) �)�*  �0 8+��� �+�� < :+���! ;���� <

����
 ! G�HI� �	 &' >�7 12 �<� 	��7 ����' ���L �$���6 .��,+���$';�)�� ��,+� M7�� �) ���6 N+OP� 

��� �' B!�����) &!�� �)�*; ��F!��7  <���� �	 �QP-��) 2/0 ;4/0 ;6/0 ;8/0  <1 ;�W�	 :+���! ;8,! 

��)��,+� < �/+*�� )��F!��7- �)�* &!�� ;�)�* &!��- ��F!��7 < 8+��� �+��- 8+��� �+��( 

�!	�'. �' &[�� &' ;\���! :���]+' ��F!��7 &#�) �^L _�` < ��� �� �+C�� �<� Listeria monocytogenes 

�� 	�4 a�]!  a�b+7 :+$H,) .	�	MIC  B!��� :��µL/mL5/2  <MBC �2 �	 µL/mL75/3 ���b6 �� .

e4�� ��2  &+P*&!�,!�) �0 ;����
 ! ()�* ��+� &* �!	�* �	 &!�,! �)�� ��]+' �� &!�,!��) ��,+� 

��� �' B!��� 	�' . �	>�<�* (��7���C� ;�F$� ��,+� a�7� < �$.7��	 	�' < &,) �)��,+� �/�! &' �)�� 

><��� �$.7���	 a�]! �!	�	. :���,* >�<�* f�'�7 &' �+�� 8+��� :���]+' < >�<�* f�'�7 &' ��,+� 

�)�� 	�' .;:���'�$' 	�'��* _��� :+���! �' B!�����)  �)�+6���' �$,�� :+7�� ����-; g�P^7 <  h��$7���. 

��0	'� :�*�=% lactis Lactococcus ;monocytogene ListeriaB!��� ;��)  3��4 ;E����+� ;�)�+6

�'<�%+7�i.  

1-  �<�6 ��+]!�	>j+�>j+� ��%]!�	 ; �.+/0 k'�$7 < ;a�6�6 �.+/0 k'�$7 < ���<�]* _�P` �� ]!�	 ;.a���� ;a�6�6  

2- ��*	 � ��<��� ;a�6�6 �.+/0 k'�$7 < ���<�]* _�P` �� ]!�	 ;>j+� ��%]!�	 ;��j+� >l�mD7.a���� ;a�6�6  

3-  �<�6 	������j+� >l�mD7 ��<��� ;a�6�6 �.+/0 k'�$7 < ���<�]* _�P` �� ]!�	 ;>j+� ��%]!�	 ;.a���� ;a�6�6  

4-  �<�6 ���	������j+� >l�mD7 ��<���� ]!�	 ;>j+� ��%]!�	 ; ;a�6�6 �.+/0 k'�$7 < ���<�]* _�P` �.a���� ;a�6�6   

5- n�$���* ���� ��<��� >l�mD7 ;��j+� ��%]!�	 ;>j+� �� ]!�	 _�P` ���<�]* < k'�$7 �.+/0 ;a�6�6 ;a�6�6 .a���� 

* :G�o�7 ��$���! mahdi_ojagh@yahoo.com  
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5�*A� 

�%� �� p
7:��� ���]+��) �	 G����) 

�+4� &+
� �	�<�����) ����	 ���� �	<b�� �� 

p* a�+)�7q�m7 ���. :�� �	�<����) �	 

r��.�; &' &`�,F7 ��l�mD7 &��6 �7	�� &* 

&' s��!� 8,* rP�I7 ��<��� �!��!� �� �%+!�%7 

�� �	�7 ����- &+#<� &+
� �7�!�� < �� �Q! �t;�) 

p.0 ;���' < �' �' 	��7 &+#<� 	�4 ><���7 $��)� 

< �	 :+` G�2 ���� &��?��� ��l�' �!��	 

����7) ;a���%,) < h�!1387.(  

�)�7 E����+� )Hypophthalmichthys 

molitrix( �� p
7:��� &!�6��) :��+� g� 

��� &* &' �P` &$�b) �+#�� ;:+��� ��� k��� 

< �7<�O7 �	 �'��' ���,+' < n���� a�b+7 &' 

�	��� �	 p��+� ��<�� _u�� a�+)�7 ��<�� 

�7) �'��Siddaiah et al., 2001; Luo et al., 

2008:�� .( �)�7 �	 �'�L� �' a�+)�7 ��4 

v���4;�� &' M+#	 	�[< a��I��� ��)	��� �	 

�,�L �*���4 )Barrera et al., 2002(  ��,*

���L �	����� 	��7 �7;	�+6 �+#�� :���'�$' 

�	�<��� ��)s�$�7 �� :�� �)�7 ���' \�<�� 

q�m7 a� ��<�i &' �Q! �7 < ��5!�/.�) ���

 ;a���%,)1386( .  

                                                           

1- Carvacrol  
2- Thymol  

;h+*�� ���4�� < �<�6��) �P7�` B!����) 

(O! �,
7 �	 �+#�.� ������*�'�i a��) ���� 

�7�$*. 3��4 ������*�'�i B!����) ���,` &' 

>�/+*�� �#�$� a��) f�'�7 ��� .B!������) 

&* 3��4 ������*�'�i ��L &+P`  M7��`

���,+'��� ����- �!��	; �<�2 ��	�O7 �	��� 

G<�*�<��*1; G�,+�2 G�!"�w� <3 �$��) 

)Bagamboula et al., 2004( .  

Listeria monocytogenes 8� ���*�' 

_�6 ;�/x7 �L�� ��5�� < &' M%� �<�* �� 

&P+7�� ��� &* �<�' h[�7 B�������+# �	 

a��!� < a��+2 �7) 	��Okutani et al., 

2004:�� .( ���*�' h/� y���` �<�' �,+4< 

M+/L �� ;��=$$7 zO� :+$[ < �!��` ��$]* 

�	 ;a�	���! ;a��$,#�� a�!� ��	��' 	���� �� '� 

r.i p��+� �$,�� �7) 	��Gandhi and 

Chikindas, 2007.(   

���*�'��) �+�� 8+�*l )Lactic Acid 

Bacteria (&' ��0 �.+/0 �	 	��7 _�4 Mx7 

;�+� ���6 < ��2 �	 �� ��	 ����6 >�!��+2 

< a��!��) b+! 	�[< ) 	��	Tserovska et al., 

2002.( ���*�' :���) �+#�� ;�#� ��)�+�� 

3- Eugenol 
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�+�*��� ;a"<��+) �	;M+��� >�/+*�� 

�A��L�i Mx7 ��)�+�� g�A < �	��7 &'  _�!

:+�����*�'  �!��	 ��
` &' ��)Savadogo, 

2006:+�����*�' .(�) >�/+*�� �$+o�<�� �' 

�+W�4 �'<�%+7�i �$��) &* {`�' ��+6�P[ 

�� ��� &�����) n��2 �7�!�� 

)Savadogo et al., 2004(. �	 :��  ;&$+7�

n�P+��'��*l�) �� �+,)� �=�<�� ��	��4�' 

�$��) .:�� ���*�'�) �+#�� �' �+#�'��7��) 

�'<�%+7�i (O! �,
7 �	 G��$* 

��)��P�<�%+7 &����4�! < g�P^7�! �	 �	<� 

;&���	 �	�L ��+6�P[ &' �� (��b�� ���*�'��) 

���,+'�� �$��) .:+�����*�'�) �7�$!��� &' 

a��$` 	��7 ��!���
 ! �.+/0 ����� |�^7 

) �$��'Oyetayo, 2004(.   

q�) �� &.#�^7 ;�i�2 �'����� ��+* < 

��2 ���6 @�A ��� )B$+7( �)�7 E����+� 

�+C�� �D� B!���;���� ��) < &!��  ��F!��7

���� 	��7 �' ���,) ���*�' �� ��+#�� G�.�

Lactococcus lactis8+��� �+�� < 8,! ; 

���' ��
7 L. monocytogenes ���.  

  

B�� � &'
��,  

�&������� $,�� � *��
� -���  

	<�2 20 &.^L �)�7  E����+�

)Hypophthalmichthys molitrix( ���<�� 

&' >��W ���� �� ����' �)�7 �
�  a�6�6

������4 < �' 
� &' �� ]��7�� ��<��� �� ]!�	 

���<�]* _�P` < k'�$7 �.+/0 a�6�6  MO�$7

�� .a�+)�7 B� �� �]��� �' ;g� &' h+��� 

M2��7 �D� a	�*��[ �� < ;_	 &+PI� }�.7� < 

;�]2� ������+6 < &P+� a	�* �' ;���	 �<� 

���L �$���6 .&P+��) B� �� ;�]��� &' 8,* 

�� ��	 @�A ���6 )MFW 1550 ;Bosch ;

a�,#�( �' �^L ���$7 &� �P+7���7 @�A �� < 

B$+7 �)�7 �+#�� ) ��Abdollahzadeh et 

al., 2014.(  

  

$�����' $�C 

�'����� ��2 B$+7 �)�7 ���,) �' B!��� 

&!�� �)�* )Origanum vulgare(; ��F!��7 

)Origanum majorana( < ���� 

)Anethum graveolens (�	 �QP-��) 2/0 ;

4/0 ;6/0 ;8/0  <1 �' �W�	 8,* 8� �<�6 5 

���! _�F!� �� .&!�,!��)  �)�+6	��7 �Q! �	 

g� ��[  ;&���6 ���L&' >�7 10 &O+L	 &�I� 

�� < &' >��W _�6 �	 ��+�4� ���L �<�6  �	�	

�� .���' G��$* �'����� ��2 &!�,!�); �� 

����6�* �' 	�` ��	�m� �	����� ��.  ��~`�
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M!�� �6=�<��) ;�!� �' < ����� �P* �� �' 

�	����� �� n�+O7 9 &^O! )1 �+- M'�L ;G�/L 9 

M'�L ��+�'  (G�/L ����' �!	�* .&!�,!�) �' 

>��,! ��� 5 M'�L�+- G�/L �OP� �7��. �'����� 

��2  �)&� �<�; ��  �<�0 �� a���� 12 �<� 

����
 ! �	 G�HI� �	 ��7	 4  &[�	

��!��_�F!� 	��6 ) ��Abdollahzadeh et 

al., 2014.( 

  

D��)� �'��� E�A=� $���+�%�� 

���' :++.� a�b+7 N+OP� ���*�' 

Lactococcus lactis; ���*�' �,F$7 M4�	 

 ��+�<�%+7q�<�$�� z+D7 &' ��� '� BHI1 

MO�$7 < ��7	 �	 35 &[�	 ��!��	��6 &' >�7 

24 �`�� &!�I7�6�� ����6 .B5� �� �]* 

24 &�`�� ��	�O7 ��P�I7 &!�,! &' &#�#��) 

><�* �<�2 5 �P+7��� '� ��+# BHI M����� 

&��i�  ��< �' �	����� �� �� ��	  ��7���<��%5��

)Libra S12 ;Biochrom (a���P !� ;g�[ 

���! a� �)�	 G�0  ��7600 ��7�!�! :++.� ��. 

>�<�* a�+�!�5��� MW�2 ���' &' �!�b+7 ���' 

&* g�[ ���! a� G�0 :�� �	 ��7 08/0  ��

1/0 :�� &* ���' >�<�* G	�.7 �/��O� 810×1 

���*�'  �) �	�P+7 ��+# ���

                                                           

1- Brain Heart Infusion Broth 

)Abdollahzadeh et al., 2014.(  k��7 :�� ��

 p) N+OP����' (��7����)  �+���2 e+I]�

 �)�7 ��� @�A ���6 &' N+OP� ��Q$7 &' p) <

 �	�������.  

  

B�� /��& ��F�.'  

�<� :�� �	 8��	��) 8!j'  &' M�����

 >�75 &O+L	 B!��� �	��) ;&!�� ��F!��7 < 

���� �	�	 ���L �!�� �� B!���j7�* �) g�[ 

8��	�) 	�� .B5� :�� 8��	��7	 �	 �) 35 

 &[�	�!��� 	��6 ���L�!�� �	�	 8]4 �� �!�� .

�]* �� 24 &�`�� ���*�' Listeria 

monocytogenesa�+�!�5��� ; �'<�%+7 

G	�.7 p+! 87�$#��� &+
� <  &P+�< &'����  �'

N^� z+D7 �]* a��$+) �#�7 ��6� �]* 

��4��$%� &+
� �� . B5�8��	�<�2 ��) 

N^� �' B!��� ���L ��6�  �	�	���! �+P� <�) 

&' >�7 24 �`�� �	 35 &[�	 ��!�� 	��6

&!�I7�6����6 ���!. ����!� �'��+6 &#�) �^L 

_�` ��� q��0� �	 8��	;�) �+���2 �� 

�7<�O7 ���*�'�) &' B!���:++.� �)  .��

�+P� :+$H,) ��)�)��  �/x7 < ��$7

�+P�)��) N+OP� ��]! < �+P���) N+OP�  ���

 �)��,+� ���� ��$* �	 (B!��� a<�'
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&!�I7�6�� ����6�! )Nanasombat and 

Lohasupthawee, 2005 .(  

  

D�)� 8>'*C (;=G ().��� ) $0*��%MIC(  

 ���' :++.�MIC1  :��P��	<�%+7 �<� ��

 :�� &' .�� �	����� ���' a��$+) �#�7 z+D7 �	

��� &* >��W ��) B!��� �L�10  �	 ����

 �Q!���
! �	 < �� &���6 &' �7�,� &#�#�) 10 

��+#<�%+7 ���*�' a�+�!�5��� &��i�  ��

87 p+! �2 �	 &#�# �) �	 ���*�' ���
! �QP-) 

.(�� p+Q$� �$#��� 8� &#�# �<�2 z+D7 �]* 

< ���*�' �)�� ���' �/x7 8� < &#�# �<�2 

z+D7 �]* �)�� ���' ��$7 &+
� �� .�7�,� 

&#�#�) &' >�7 24 �`�� ����'�%!� �	 35 &[�	 

��!�� 	��6���L .�!�� �	�	 a�+��'�%!� �� B� 

&* B!��� �� �QP- :���,* �	 a� �+)&!�6 

>�<�* �� ���! ��� ��)�]7 !]�	�' � &' a��$` 

ML��2 �QP- �.!�,7 �6�$$* �	 �Q!  &���6

.�� :�� >�+P,` ���' 8� �) �� B!����) < 

	��7 ���*�' �Q! �	 &� ���%� &' ��0 &!�6��[ 

_�F!� ) ��:+�2�	��  ;a���%,) <1390(.  

  

D��)� 8>'*C (;=G �*�F% )MBC( 

                                                           

1- Minimum Inhibitory Concentration  

_�,� �� &#�#���) &* �	 a� �)�+)&!�6 

���� ��)�]7 ��]! 	�'; �<� z+D7 �]* 

a��$+) �#�7 �]* ��6� �D^� �	�	  ��< �+P� 

���*�' �	 ��7	 37 &[�	 ��!��	��6 &' >�7 

24  ;�`��&!�I7�6����6 �� .B� ���6 �� 

>�7 a�7� &!�I7�6;����6  ��QP- :���,*

�	 &* (�L� :���l�') ���� �+P� ��)�]7  �]!

a��$` &' ML��2 �QP- ��$]* )MBC2 (

 ���b6 ��)Kim et al., 1995(.   

  

$�����' (���)� $��+
��*J -.��'��, *��' 

/�. �/���' � D����. ��
. KL1 B�� 5� 

)OD( 

�QP-��) �P�I7� �� B!����);:+���! ; 

< 8,! 8+��� �+�� a�7�� (+� �' h��$�7�) 

&' z+D7 �]* BHI &��i�  �� :+$H,) .��

 :+w��80 +�#�7� a��$` &'��$$* a�  �	�����

B5� .�� �� ���*�' L. monocytogenes &* 

24 �`�� M/L ��) 	�' ��� �	�	 �]* �L� 610 

 �) �	 ���*�' �!�P*�P+7��+#( a�b+7 10 

��+#<�%+7 &' �) &#�#  (���%� <	 �	)&��i� �� .

8� &#�# �L�� (��7�� �	�7 �'<�%+7�i b+! &' 

a��$` �)�� < �/x7 �	 �) 8� �� �L��	�7 ��) 

�'<�%+7�i b+! 8� �)�� ��$7 �<�2 �7�,� 

2- Minimum Bactericidal Concentration  
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�b[� &' b[ a�+�!�5��� �'<�%+7 ;��� �	  �Q!

&���6 �� .B5� &#�#��) �<�2 ��)��,+� 

rP�I7 �	 �%+� )Orbital Shaker OS 10 

Control ;IKA(a�,#� ; �' ��7	 37 &[�	 

��!�� 	��6���L �	�	  ��< �`�� <	 �) 8���' 

OD1 �) &#�# �' �� ��	 ��7�����%5�� &* �' 

�)�� ��$7 �	 G�0 ��7 600 p+Q$� ��7�!�! 

��� 	�' ��!��4 	��`� < a� �/C ��.  

  

�&������� (.���.+M
� ���7 �' �
=� )CFS2( 

��� �� ��+6�P[ ���' ���*�' L. 

monocytogenes; ���*�' L. lactis �	 500 

�P+7 ��+#�]* z+D7 3MRS ���' �	 ��7	 

30 &[�	 ��!��	��6 &' >�7 24 �]* �`�� 

�	�	 �� .�.' �� �+,I� �	 pH 5/6; ���*�' �)&' 

>�7 25 &O+L	 �	 ��7	 70  &[�	��!�� 	��6

���L �!�� �	�	. �.' �� ���6 a�7� 	��7  �Q!

)2  �	 �`��pH ;(�x$4 &' 8�	b!  &!�,!&' 

>�7 20 &O+L	 �' �<	 12000  &O+L	 �	

�� "�����!��. B5� ��<� k��7 a� &�I�� �<	 

�� G�P� <�) k,[��<� �!��. G�P� ��)

k,[�' ��� ��<� _�� f�PI7 <pH   &' a�5/2 

��!��� ��. B5� &' >�7 8� �`�� �	 ��7	 

                                                           

1- Optical Density 
2- Cell Free Supernatant 

4 &[�	 ��!�� 	��6���L .�� �	�	  a�+�!�5���

��*�7 &' >�7 20 &O+L	 ' �<	 �12000  �	

 &O+L	"�+����!��  ��< ��<� k��7 �$- �� 

:+�����*�'  &'��	 �7� &* pH a�  �'NaOH 

&' 7 �� ��!��� .��<� k��7 &' >�7 24  �`��

a<�	 8]4 �� ��	�	�,F!� :* )Epu 7012( 

&����6 �� < �� �	��  &'��	 ��7� ���' _�F!� 

(��7����) ��.' �	����� ) ��Yang et al., 

1992(.  

  

D��)� *C'� AU D��
�+�%�� 

 �' g��7 �#�2 �	 a��$+) �#�7 �]* z+D7

 ���*�' a�+�!�5���L. monocytogenes )6 

���� �	 < f�PI7 (E�#B5� .�� �O.$7 (�	 

8)�A���) &' �^L 5 �P+7	�F�� ��7  ��< �	 

�) 8)�A �� �L� ��)<	 ��'��' ��  �!���!����

���` �� G�P� �x$4 ��� &* �	 ���' >���� 

p+���� mM  20 &+
� ��� �$.�) 	�' k��7 

�+L� ��$$*; �L� ��)�#���� ���' >���� ;(	�' 

&' a�b+7 50 ��+#<�%+7 �� �) �L� a<�	 8)�A 

&�I�� �� .�+P�&' �) >�7 24 �`�� �	 ��7	 

p,+��� ��� &!�6 ���,+'�� )37  &[�	

��!��	��6a<�	 ( ����'�%!� ���L �$���6 .�	 

3- Man Rogosa Sharpe 
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 ;�.' &P2�7_�` &#�) ��� a� �)����' ��. 

�+#�.� :+�����*�' �' �2�< AU )Arbitrary 

Units per Milliliter( ���b6 �7	��. 8� 
AU &' a��$` 50 ��+#<�%+7 �� :���l�' �L� 

&+
� ��� &* 8� &#�) eI]7 �') ����!� 

(���+�4� �	 q��0� 8)�A; &+P` &!�6 �7 �Q!; 

�7 	�[< &'	�<� &* ��  &^'��1 &/��D7 �7	�� 

)Hwanhlem et al., 2015.(  

  

 5N�'�1:  

AU (mL -1) = (1000/V)×D 

V: N+OP� pF2� D: �L� h��i.  

  

�*������� � B���� �+�%�� Listeria 

monocytogenes $O ���& ��'*�P. 

��)��,+� ;�)�� ���6 a"�,) ��� �' 

B!�����) &!�� ;�)�* ��F!��7 ���� < �	 

�Q-��) ��� :++.� )2/0 ;4/0 ;6/0 ;8/0  <

%1(; :+���! )IU/g 500(8,! ; %)3-2 ( <

 �/+*�� ��)��,+���F!��7)-  &!�� ;�)�* &!��

�)�*- ��F!��7 ;8+��� �+��-  �+��(8+��� 

 &+
��� .���' �) ��,+� 7 &��' ���6 7 �7�6 

�	 �Q! &���6 �� .&,) �)��,+� �	 &�+* ��)

�%+��j� &��'��$' < �	 G�0 ��<	 (��7�� 

)12 (�<� �	 ��7	 ����
 ! G�HI� �!�� . �	

��<	 G�0 ;(��7�� ���,� ���*�' L. 

monocytogenes �) 48 �`�� _�F!� ������. 

&' ��Q$7 ���,� ���*�' �� z+D7 �'�I�!� 

�����+# ��6� 	����*� r�l�+'); (a�,#� < M,%7 

a� �	����� ��. ���' ���,� ���*�' �	 �) 

&!�,!; &' 5 _�6 ���6 @�A ��� �)�7 ���O7 

mL45 _�� �"�#��b+� &��i� < B5� a"�,) 

�� .&' ��Q$7 ���,� ���*�';�) �L���) 

�#���� )1:10( &+
� ��.mL 1/0 &!�,! �+L� 

���; �D^� �]*  �	�	 ��<  �]* z+D7&' 

>�7 24 �`�� �	  ��7	35  &[�	��!�� 	��6

&!�I7�6����6 �� .�$P* B5���) ��+�  � !�

���*�' z��� &* L. monocytogenes �<� 

:�� z+D7 M+%]� �� ���,� ;�� .���' �) 

��,+� <	 ���%� �	 �Q! &���6 �� &* �� B� 

g�I�!� ;�]* < ���,� �!�� 

)Abdollahzadeh et al., 2014(.  

  

5��Q� � 8�=R� ����� 

&�bF� < M+PD� ���7� �	�	�) �' �	����� �� 

_�!��b�� SPSS 16 _�F!� �� .���'� ����'  G�7�!

a	�' �	�	�) �' �	����� �� a�7�� q��6�,#�*- 

q�!�+,�� )Kolomogorav-Smirnov( < 

�$ ,) B5� B!����< �	�	�) �' a�7�� a�# 

_�F!�  ��&* \���! :�� a�7���)  ���'b+#�!� 

�	�	 ���7���) f�'�7 &' ��)��,+� ;(��7�� 
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	��7 �	����� ���L ���6 . ���'&���O7 ���7� 

>�<�* < M7�` �+C�� a�7� < ��,+� �' ;	��� �� 

&�bF� B!����< 8� &��0 B� <a�7�� :%!�	  �	

 ��^4 N^�5 �W�	 �	����� �� .:+$H,)  &'

��Q$7 ����' �C� �)��,+� �' �6=�<��) ��2 

&!�,!;�) �� a�7�� G�%�<��* B+#�< �� < a�7�� 

 :%!�	 ���':++.� qj�4� �$.7��	 :+' \���! 

��7� ��	 &' �� a�7����) ��2 ��)��,+� 

	��7 (��7��; �	����� ��.  

S���.  

N���! f�'�7 &' �^L &#�) _�` ���  ���*�'

Listeria monocytogenes   �]* z+D7 �	

B!��� �<�2 &' <	 �<� 8��	 < 8)�A �	 

 M%�1 ��� ��� �	�	 a�]! .��F!��7 

:���]+' &#�) _�` ��� < ���� :���,* &#�) 

_�` ��� �� a�]! .	�	  

  

  

8
� 1: D�P.��� 5��, +N> �*7 *�� Listeria monocytogenes �& T�R� (F% ���C -.��'��, 

U=�V�  

  

\���! f�'�7 &' MIC < MBC B!�����) 

;��F!��7 &!�� ���� ;�)�* < �+��  &' 8+���

���
$� h+*�� < �' p) �	 �'��' L. 

monocytogenes �	 G<�[ 1  ��� �	�<�

��� .�/0 \���!:���	 h+��� ; �+W�4 

 ������*�'�i�	 �)��,+� ;�
$� >��W &' 
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��F!��7 > �+�� 8+��� > &!�� �)�* > 

���� < �	 �#�2 h+*�� >��W &' ��F!��7- 

&!��  �)�*> &!�� �)�*- �+�� 8+��� > 

��F!��7- �+�� 8+��� 	�'.  
  

��*1 1: W?�� MIC � MBC -.��'�, $����� 5� /���' *��' � � X�%+� �� Y, +� 5�=7 �+�%�� 

Listeria monocytogenes $=�� +� +����+
��)(+���  

 )L/mL(µ aMIC )L/mL(µ cMIC  MBC (µL/mL)  

B
Q.�+�  056/2  -  28/3  

$,
% 5.
M  77/6  -  87/11  

/���' *��'  37/4  -  10  

*�
�  400  -  400 >  

B
Q.�+�- $,
% 5.
M  -  87/1  33/3  

$,
% 5.
M- '/���' *��  -  5/2  10  

B
Q.�+�-'/���' *��  -  75/3  10  

MICa :MIC h+*�� �'<�%+7�i &' ���
$� �MICc :MIC h+*�� �'<�%+7�i �	 #�2� �/+*��  

  

\���! ��+�7��)	 �'����� ��2 B!����) 

�0 >�7 ����
 ! �	 G�HI� �	 M%���) 2 ;

3  <4 �	�	 a�]! ��� ��� .a�,) ��0 &* 

&Q2j7 �7	�� ��+�7� ;�' �!� < ����� �P* 

�	 &,) �)��,+� &' �	 b[ ��+�7� f�'�7 &' �' < 

����� �P* �	 ;���� &' ��0 �$.7���	 

)05/0<P ( a�7� ���6 �'()�* ���� .�<� 12 

:���,* ��+�7�  ���� �) &� �6=�< ���	  <

:���]+' ��+�7� �� �) �6=�< f�'�7 &' �<���) 

3 < 6 	�'.  

\���! f�'�7 &' >��++?� �+.,[ L. 

monocytogenes N+OP� ��� &' B$+7 �)�7 

 M%� �	5 a�]! �	�	 ��� ��� .&[���' &' 

;\���! &,) �)��,+� &' b[ ��F!��7 �/�! &' 

�)�� qj�4� �$.7��	 a�]! �!	�	 < :���]+' 

qj�4� �$.7��	 �' �)�� �	 ��,+� �+�� +���8 

<  �' :+���!) �/+*��B!���(�)�+6 ��) 

��)�]7 .�� �' &[�� &' �'����� :���,* ;�)�<� 

a�b+7 ���*�' �	 �<� _�� ��)�]7 ��.  
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 8
�2: �����'$,& $�����' $�C [
�+� 5� \.� �& ��,����� � -.��' U=�V� -��� $,�� ]��
��� �& 

$O ���� ��'*�P. . _*�
� (U�'.$,
% 5.
M (` _B
Q.�+� (K 
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 8
�3: �����'$,& $�����' $�C [
�+� 5� 
� �& ��,����� � -.��' U=�V� -��� $,�� ]��
��� �& 

$O ���� ��'*�P..$,
% 5.
M (` _B
Q.�+� (K _*�
� (U�' .  
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 8
�4: �����'$,& $�����' $�C [
�+� 5� B+�LM $=% �& ��,�����  -.��' U=�V�� -��� $,�� 

]��
��� �& $O ���� ��'*�P..$,
% 5.
M (` _B
Q.�+� (K _*�
� (U�' .  
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 8
�5: a'+��b� (�)�1 �+�%�� Listeria monocytogenes E�A=� �*� 5� -��� $,�� �& $O ���& 

-.��' � D����. :X�%+�) ��'*�P. (�, D�P.���)± .(���)� c'+R.'  

  

  
 8
�6: a'+��b� a��*% �& ��,����� -.��' U=�V�*��' � /�. �D����. �B
Q.�+� �5.
M ��, �& 

T�R� (F% ���C Listeria monocytogenes  
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eR�  

& !���	 �)�7 ;G�HI� �	 h/� ()�* 

�`�� �+#�.� ��)�,�b!� < ���+,+� < �+#�.� 

>�	�[�7 ����$+' �7��;	 �#< &' M+#	 _�` 

���!��� ��7	 G�HI� ���' ()�* ��7	 �)�7 

&' ���O7 ;_�l �'�P^7�! >��++?� �� &P,[ 

a�+���+�*� < b+#<��+) �'�A &' �7��� >��W 

�7	�+6 :+$H,) < ���!��� ��� �~.' �� 

���*�'�) �	 G�HI� �$!�7 Listeria 

monocytogenes; {`�' 	��� 	��7 ����- 

�7	�� .;:���'�$' �	����� �� �	��7 h��$7 �' 

�+#�.� ������*�'�i < ��!��!��+�*� ��Q$7 &' 

	�/
' ;�+�+* (��b�� �,` ���6�!�7 ���6 < 

�	 :+` G�2 ��+6�P[ �� ��)��i ;�	�m�L� 

��<�i < �+�7 &' �Q! �7���.   

�	 &���O7 \���! MIC < MBC B!��� < �)

�+�� 8+��� &' ���
$� < �	 h+*�� �' p) &+P` 

���*�' L. monocytogenes ;&' pF2 �P` 

�l�' 	��7 �	����� < �C� ������*�'�i ;r+.i 

�� _�F!� &+O' (��7�� �)���' ����; q�W  �Q!

��. �' &[�� &' \���! 8��	 < 8)�A; :���]+' 

�^L &#�) _�` ��� �	 �'��' L. 

monocytogenes �� :+' B!����) �� 

��F!��7 �' mm89/16  <mm47/39 �� 	�4 

a�]! 	�	. &������) ���+�' �	 &$+7� >��C� 

������*�'�i �	�<��� ��)�.+/0 a�]! �	�	 

��� &* a�)�+6 �x*� ��<��	 &* �+W�4 

�i�'<�%+7 �!��	 �' ���*�' ��)_�6 �/x7 

�+C�� ���]+' ;�!��	 �#�2 �	 &* 	��.� �,* �� 

a��) �'  ���*�'��) _�6 ��$7 �C� �7 �!���6

)Herrera et al., 1996; Meng et al., 

2000; Scrinivasan et al., 2001.( M+#	 

�+���2 ��]+'  ���*�'��) _�6 �/x7 �/�! 

&' >�/+*�� :%,7 ;������*�'�i ��� ���! �� 

	�[< ><��� �	 �����	 �#�P� a��)  &���O7 �	

���*�' �'��) _�6 ���' ��$7 )Enzo et al., 

2002( .:�� �7� \���! �'  ��7� ��	 &'�� :�� 

&.#�^7 b+! �+/^� 	��	 . 

�	 :�� a�+7 :���]+' �+C�� �� ��F!��7 

�<� L. monocytogenes a�]! 	�	 &' &!�6�� 

&* �	 �QP-µL/mL 5/2 �� ��� a� ��+6�P[ 

< �	 �QP-µL/mL 75/3 h[�7 E�7 ���*�' 

�� .�C� �'<�%+7�i ;��F!��7 B!��� f�'�7 

&' }b[ G�,+� < G<�*�<��* &* ��� �	  :��

B!��� a�b+7 �/�! G<�*�<��* &' G�,+� �	 

N^� ���l�' ���L 	��	  ;a���%,) < ��!�)

1391( .  

G<�*�<��* �' ��]- �#�P� �� ���0 �++?� 

�	 G�!�* ��������!��) +K/+H ($*�< 

�7.�)	 �++?� �	 h+� �!�� �F$7 &' rL�� < 
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Gj�4�  ��)	�%P,`����� G�P� < E�7 

�7) 	��Ultee et al., 1999:+$H,) .( �'�C 

��� ��� &* ��b[� ($*�< B!��� �' � ��%� 

(O! �,
7 �	 :++.� �C� �'<�%+7�i ��+6 ���� 

�7;�$* G�,+� G<�*�<��* < ����	 >��C� 

����"�$+� �$��) )Didry et al., 1994.(  

 �/0>�.#�^7 ;a�b+7 MIC :+���! &+P` 

&��� ��)rP�I7 L. monocytogenes �	 �2 

740 �� IU/mL105 < �	 z+D7MRS  ��6� �	 

�2 85/1 �� IU/mL103 :++.�  ��

)Benkerroum and Sandine, 1988( .�	 

&.#�^7�� � �	 �+#�.� ��
7 �6�$$* :+���! Z 

&+P` ��� ��)rP�I7 ���*�' L. 

monocytogenes �� 12 �� µg/mL46  �	

z+D7 MRS �+?�7 ) 	�'Meghrous et al., 

1999.( :+$H,) �	 z+D7 BHI ML��2 �QP- 

�6�$$* ��
7 :+���! &+P` _�� ��)_<�O7 < 

_<�O7�+- L. monocytogenes �	 �2 1/3  ��

µg/mL5/12 :++.�  ��)Nilsson et al., 

2000( .a�b+7MIC  :+���! ��+#��  &.#�^7 �	

�i�2 µg/mL5/30 �7� ��	 &'  .  

 :�� �	;&.#�^7  M%� &' &[�� �'5�0 ; ��<	 
����
 ! �	 ��7	 ;G�HI� �+.,[ L. 

monocytogenes N+OP� ��� &' �+,4 �)�7 

�	 E����+� ��,+� �)�� (��b�� ���� &* :�� 

	��7 &' M+#	 �+P'�L ��� ���*�' ��*�7 �	 

z���� ���7�� ���. �	 ��
�!� ��<	 (��b�� 
��b[ �	 	��.� ���*�'��) L. 

monocytogenes �	 ��,+� ��)f�'�7  &'

B!����) ��)�]7 �� &* &Po�7 :�� l�,�2� &' 

<	 M+#	 ���� a	�' B!�����) �)�+6 <  ()�*

&+#<� �QP- �0 ����
 ! < �� q�2 ���� 

���*�'��) h+L� L. monocytogenes &* 

�/�! &' B!��� �+���2 ���]+' &���	;�!� 

�	�' ��� .�' :�� 	�[< ���' �'�+��	 &' >��C� 

�'<�%+7�i &'�]7 ��- �	 &' �QP- ���]+' �� 

B!��� ��+! ��� .&' a��$` G�x7 >�.#�^7 a�]! 

�7�)	  &*���' 	�F�� �'<�%+7�i 3��4 

&'�]7 z+D7 �)� ]��7�� 2 �� 100 �'��' �QP- 

���]+' �� B!��� �	 ��- ) ��� ��+!Burt, 

2004:���'�$' .( �	 z+D7 ����- �/�! &' 

z+D7 �]* ���O7 ���l�' �� B!���  ���'��
7 

���*�' _�l �7;	�� &' M+#	 �� :&* a�b+7 g� 

	�[�7 �	 ��- �/�! &' �]* z+D7 

�)� ]��7�� ��,* ;��� :�� G�,�2� 	�[< 	��	 

&* �	�7 g<�%+7�i &' ��2�� �!���! &'  �2��!

	��7 q�) �	 G�P� ���*�' 8�	b! 	�� 

)Burt, 2004.( &A�6� :+�����*�'�) ���' 

G�,`� �+W�4 �'<�%+7�i 	�4 �� ���0 

p�+!�%7 ��)��P�I7 	��< M,` �7;�!�� �7� &' 
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��0 ��,` (��� ;�#�P� 	��7 q�) hP-� a��) 

��� .:+�����*�' :+���! �	 N^� AU1056 
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Abstract  
Biopersevation technology can reduce the use of chemical preservatives in food 

products and promote the organoleptic properties of food. In this study, the 
microbiological and sensory quality of minced meat produced from silver carp 
(Hypophthalmichtys molitrix) were investigated under the influence of essential oils, salt, 
nisin and acetic acid in refrigerated storage for 12 days. The treatments were including 
control, oregano essential oil (EO), marjoram EO, dill EO (0.2, 0.4, 0.6, 0.8 and 1%), salt, 
nisin and the combined groups (marjoram- oregano< oregano-acetic acid< marjoram-
acetic acid). According to the results, marjoram EO showed the highest diameter of 
inhibition zone and the greatest impact against L. monocytogenes. The MIC and MBC of 
marjoram EO against L. monocytogenes were 2.5µL/mL and 3.75µL/mL, respectively. 
All sensory sample indices decreased during preservation and more decrease was 
observed in the control group compared to samples treated with essential oils. In turbidity 
test, the results of this experiment show that the effect of treatment and time is significant 
and more turbidity was shown in the control group in comparison to other samples. The 
lowest turbidity was related to acid treatment. Therefore, application of nisin with herbal 
essential oils is appropriate to promote seafood safety. 

Key words: Lactobacillus lactis, Listeria monocytogenes, Herbal Essential Oils, Silver 
Carp, Antibacterial Activity. 
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