
Arc
hi

ve
 o

f S
ID

���� � ���	 
��
� ����� � ������� /���������� /��� ! ��� � "#$)&(/��#� ()*+ 

��� 

,- ����	 .� ����/�� �� ���0/�� ��1�� 
��2�#34�5
��
� �54� 

64�-�� 7� �� 

28�2� 9:; (*<
���2� 5 ;�=<���>� ? �@?=���A 9��� �� B�)

)���	
� �	
�
 :��/�/�����	�� �	
�
 :�/�/��(

�5�1$ 

9�/�� �5! .��/�� �� C�D/�� �� ����/��
����E FG� H!�E �� .� 5!���/<�� 
I2� 
>��� ����-� � ��-�E 5�� ��JK��F��- 
�L!��.

�� �N �2���� ��1�� � ����/�� 
��21�� 5O F�P�I 
��2� Q�DBR 9-� �� S5�7����� ,- ����	 .� 64�-�� #34�5
��
� �54�
��5!� .

5O C�5J 7T� � �5! U�2G/�� ����/�� �3�� ./��E �� 
-�� �! V�� .� Q�DBR 9-� ��Q-2� .� �N �� �5�>�R ����/�� 
��21��In Vitro 

5-�28 
��2� .�2/��� �� �� ��W�� 9-5�Lactobacillus plantarum �Salmonella enteritidis 5L-�28 ���0/��.�� �� C��L-���NpH 

2��2�X�Y� �� � F�28 ��Z4� .��2� ���FW�[ ����4 ���� FW�[ "J�5; ��6�� ����/�� �� 
0�/G� ��54������ ����	 .� �)MIC("J�5L;� 

�2/��� ����	 .� ���4 ���� FW�[ H�)MBC(�2/��� �� 2� ��2� ����/�� .���� 5L! 9���R .4�8�5? .��5LD�MIC �MBC �� ����L/�� 

�� � �2/��� �� 2� ������pH �� 2/ � \�/G�(
��� �� �28
��� 2/�>.�F�� 5�N .��9��$ �/�� 
��21�� 5O C�5J �� ���pH 2��2�X

�� H��pH 2��2�Y��� .5�� .�;2� ��2�]^R FW�[ ���(/_<=/_�)/_2� ����/�� 5P�� �2/`�� ��a-�2L! FBR 64�-�� 7� �� ���b� �

.34 ������ �� �� �� C�X�C�=X 5! 
��2� .�/�� �5! 2�c 2-��D� ���6�� H��L� d	�� 64�-�� 7� .� ��� 
L��� ��� FL�� ? �� �

�2/`�� ����� �� 64�-�� 7� .� �5! .��O� e�������/�A � @4� >�� �.L34 ��C5L� .L� ��*�L�� �� �� ��� �C�X�C�=X 5L! .

�� 9��$ ���� �� ����/�� 
��21�� 5O C�5J C�X���� �� H��C�=X ��� .�
��2 ��6�� �R ����/�� ���6�� .� ��� ���4 
:; f��I 

)/_4 64�-�� 7� �� &��g��4 
:; f��I ��Z-� d	�� 5P�� 
 !��..Z�/4 9��$ Q�DBR 9-� �� F-�#4 �� .� 5! �2�8
�R����/�� ���

 ��6�� .� ��=/_����� ,- ����	 .� 5P�#34�5�2� ���0/�� 64�-�� 7� �� 
��
� �54�.

�h�� ��� �5��� :���� <9�/�� <����/��#34�564�-�� 7� <�54� 

.�5D� 


�� �	���  �!"�#$ %#&'($ ���)* '+,
 �
,& -�&" �	� "� ���  


�,*.��/.12/�3& 42	�5 '2* �67	�* 8#9,
 "� :� ��� '2($ �� 


�,;<�8; 8!�,= >�?	�@ � ��7� 
�A� >
,B %	� �#� 
.�C	

 "���
 �!D2E& � .��672F  '2($ ��"� .��G62/� �	��2� ��,2&  


$��H����!�	���  �&*82;�.�2��	 �	��2� .��2& �26IJ ."��2&� 

�22& 822;�K$ L�22K

� 
� �22$��H�� ��,22& �22*  ,22M$ '22* '22J �,22; .

"�22N& 822O 
� �22F� �22$��H�� ��,22& %22	� 8$,22; .��G622/�<

�.�	��� P	�3B � �&�� Q,RS .8C)$�� <�	��� P	�3B � Q,RS �*�&<<%#&�
 �?#K5 P*�3& �  "
��)J .�()$���$�TU&<-�6/",= 

�.1#
�
 '* 
�	��6/���6/� �"��#; .�()$�� < "
��)J .8C)$�� <�	��� P	�3B � Q,RS 

�.Q�� .8C)$�� ��6/� "��#; .�()$�� <�C;H� 

*:�K
�C& V,W7&�C#$��6C9� �7� <> :barzegarha@yahoo.com 

www.SID.ir



Arc
hi

ve
 o

f S
ID


��
� ����� � ������� ���� � ���	 /����������/��� ! ��� � "#$)&(/��#� ()*+ 

��� 

X#2* .��G62/� >
,B
� �9� 8$
�8$ .833J Y�Z&  ��*  �[=

 8O "��&
�#&,I7& .833J Y�Z&  ��* 83$�, 
� �26O� .�,* �" 

�22	�6#$ � >��226#$ "� .��G622/� 8223$�&  �
�,22&'22* \22#9� \#C)22
 

#&]"��226#$%8223!� X	�H22�� �
 -�5�22/ '22* U622*� �22[= �22! 

)^<����_(.

\2	�I
 "�
 '2* "�
 �	��2� ��,2& -�F8233J Y�Z2& ."��&�

 �	�#I#2; ��,2& "�  
�2S 'J �	�!��� Y�Z& '* �K7$  �6)#*

 �?#K5 ��,& �E$] 
� � 8367!'*
�2` 26�
 '�-�)2$ �,2= "� �2/

�& �a��2#=� \2#9� %#I! '* � 83!  ��2	" >�2?9�[& -�2C&�  �


  �+ '* �?#K5 >�K#J�
 -��J %	H(	�+.8$
�8E($ �!�	�#I#;  

6��F >
,B bR6c&  �!��� 
�'��/)��<�����.(

'2* -] ��*
�2J '3#&" 
� �
�?9�[& ��#=� 'J �
�K#J�
 "� �C	

.��2& d	 -�,3S .82$
�8E($ �	��2� ��,2& 
� e��2C#& 82@ �

#6#J >�f6)& "� �C	 <-�",6#J '6��F >
,B %�&*82;� .%#26#J

 '2J �2/� �	�!8	
�J�2/ �R� '6/� "� H9,R/ 83$�I! '2* >
,2B 


�#7* -] �	�#I#; V,&�� � �
�� .8ES �* �$�I6=�/ Xf$ �?#K5

 �2/� H9,R/ '#K; )�<�����.(<�9�672	�J  
�6=�2/ %#26#J

 <-�62/,� �c/ '6/,� 
� 
,�� '* 'J �
�� g$
 8#G/ � �c/ 

� >��)OQ,#R7#& 
�hi�2! 	�2�� �2& 2;�,."� �2C	 -�",26#J

DE& .��2F Y�O X3J�� 'N#6$ 
� 'J �/� %#6#J >�f6)& %	�


 %#6#J "� \#6/�'*�/� �&8	] .'2J �23#6#J '2* -�",26#J j,I?&

 "� X#22*�_��22F 822B
� .�22! '226GF .822; Y�22O -] \#622/�  

�& ;�,)���^(.

%I22@ �S,3Z22&  �22I#R� >�22K#J�
 YU22= �22* -�",226#J

 * �*  
�F"�/��� �!.8$"  </ �#� �I2*\2*�h �2?#K5 
� � .�,

'	HN
 �&*8;�.'2* -�",26#J "� .��G62/� '2J �2/� �2Jk '* Q"j

 12#
�
 '2* .�2J � %2��l 
� �	��2� �2$��H�� .��2& d2	 -�,3S

"�V�/ �! �^����^^� 82; QUS� "�N& .�
� ."��2&� � �2/

 %	�
�/ � �3#A DRJ <�	,/ :/ \m& �	�!��� 
� %��l �!*'
�2` 

�& 
��.-�,3S '* -�",6#J "� .��G6/� 'J .8; �?/ 4#fM
 %	� 
�

 ��,&  ��* 8	8+ �3	H(	�+.8$
�8E($ H$,	�2& :2/ 
�  
�2N
 

��#F 
��h �/
�* �
,&)��.(

�T� g$�� 
� -�",6#J �nR� �!"� �6IJ  �/� �
 �
 8B
� 

�bR6c& '$,F �F
�I#* �!o#2M& 
� �	��2�  Nutrient Broth 

�
�pH �*��* �/���/���J �/
�* .-�)2$ 42#fM
 %	� 'N#6$

 �2*��* 
� -] �F8$
��"�* >
8h -�",6#J �nR� X	�H�� �* 'J ���

�F
�I#*�!���	 X	�H�� D!%#3A >
8h �C#& 8@ -�",26#J �*�

 
�pH �*��* �/�"� X#* pH �*��* �/��,* )��.(%pA -�
�2CI!� 

�#T�
 .
,G9,/ >�f6)& � -�",6#J e��C#&  �
 �
 -] �!89,&  

8$��J �/
�* Y8B �S,$ 
� ��7� .
��nR� �! ��R#& Q�2F

 �*�R#&  �&� 
� -] .
,G9,/ >�f6)& � -�",6#J �6#9 C��q#! 

8;
 '$,F �6`�* �!'J 8	��F ��E3)#� � 8)$ .8!�)& �2& 2
-�,

 .��2& d2	 -�,23S '* -�",6#J "� .82$
�8E($ .��G62/� Y82B 
�

��J)�(. �7
 �CI! "� �5,2Rc& �2*��C#& 8@ �#B�= -�
�

  �!8	
�J�/ ,(#9�,6#J'*�/� -�",26#J �2I	H$] '	HN
 "� .8&] 

d	 -�,3S '* �
 ,(#& '6/,� "� \B�O.8$
�8E($ Q�2= �#2; 
� 

8$��� 
��h �/
�* �
,& .r2S�* Q�2= �#; '* 1#J�
 %	� X	�H��

 '$,F 8;
 �S�/ X!�J �2!  
� s,J,J,R#��62/� � U$,I9�2/

 Q�2= �#2; 
� 12#J�
 %2	� "� .��G6/� �	�E$ 
� � 8; Q�= �#;

 "� X#22* '22* �
 -] 822#G& �22IS� �22&� 
� "�
 C��X	�H22��

���)��(.�9�
�CI! �
 -�",26#J >�2&�
,RF �A
�h 8@ �T� -�
�

 '#RS �*����72� ��2N	� \2&�S d2tJ � �2Ic& '$,F o#2M& 
� 

8$��J �/
�* 1#/ e] � �!�()	�&"] .�nR� �!%#*  �/_�2
 

�/_1#/ e] 
� -�",6#J �6#9 
� Q�F )�/�pH(�&�I
 8;
 "� 

'$,F �!>
82h � ��2J  �#F,2R+ '?9�[& �
,& �Ic& � dtJ  

o	��; � -] �nR� '* �(67* -�",6#J �*��C#& 8@pH o#2M& 

�;��)��(.>,u�h �CI! -�
��#T�
 ,� -�",6#J X;)V,RM&�

��/��$"� 8B
� /�INO (
� �2($�� >,2
 ��7� V�63J 
� �


  �&�C��� �2/
�* -,2	���t	� i
�2h 82@ .��& �* '7	�f& 
�

8$��J .'2$,I$ ��72� �S�2/ X!�J rS�* -�",6#J -��H�� �2!  

'2$,I$ �2* '72	�f& 
� �($�� >,
 �2! 82; 8!�2;  .D2! %#23A 

$,I$'�!'* �K7$  �6E* g$
 � ���*  �
�� -�",6#J '* '6)�]  

'$,I$ �!8$�,* �

�N
 i
�h 8@ .��& '* '6)�]  )��(.Y�8!�

 X!�v� %	� Q�N$� "� �n$ �
,&>
�KS 8$�"�:

www.SID.ir



Arc
hi

ve
 o

f S
ID

,- ����	 .� ����/�� �� ���0/�� ��1�� 
��2��54��5#3464�-�� 7� �� 
��
� 

��� 

b9�(�C	H#� w�,= �/
�* � ,(#& '6/,� "� -�",6#J x��c6/�

-] �	�#I#; �

e(� -�",6#J �*��C#& 8@ >��T� �/
�* 
pH �2! >��2G6&  

'2#RS  �6`�2* �22!  Lactobacilly plantarum �Salmonella 

enteritidis �."�8$�  �#F-�H#& MIC �MBC-] '* L,*�& 

x(�/
�*�#T�
 �* -�",6#J  �6`�* �!H$,	�& :/ 
� 
,J�&  

���� �V����

(j�3�� ./��E �� 9�/�� U�2G/�� 

 ,(#& �c/ X;,� "� X!�v� %	� 
� "� .82; '2#E
 ."�
  �K* 

;��� .8IS��!8	��F .��G6/� ,(#&  .'6/,� 8?* 'RO�&
� �2! �2* 

e]'*
,5 >82& '2* � .8; ,)67; \&�J �V,2RM& 
� �S�2/ 


�] ",/ �,/�/_� ,2(#& �2;,F  �	�f* �
 8; .8$�7#= 8B
� 

�)O� '6/,� "� ,(#& �R=�� �!�,;  "�/ �8+ .'6/,� :t/ �2! 

a��8N& 7; e] �* -�]
� � 8; ,)6 C��_ �S�2/ �� >82& '2*

 82; \	82K
 
�,� '* e�#/] .�(6/� �* 8?* � 8	��F d)= ..�2($]

 '6/,� "� %#6#J x��c6/� �!& �25 ��
 s�2/� �2* � �2	" \2O��

 ��E3)#�g$�A �CI!���F Q�N$� -�
� )�(.

(j(j./��E �� 
��kR�2E ���� �����5? 

�* \IS %	�  �2&� 
� V�2&�$ d2	 
�]",/�,/ V,RM& "� .��G6/� 

C�^_ 8; Q�N$� �S�/ �� >8& '* .'62/,� 
�,2� �2$"� �K7$

 <�,/ V,RM& '* ,(#&�'*�_�,* .Y�2B�
 '62/,�  �2	�f* :t/

 ��,& � .��J�h�* 8$�& �* ���B  �
 .'2* -8#2/
 �2
�[f& e]pH 

8	��F ,)67; �m3=)�.(

=j(j./��E �� 
45�� ���� �����5? 


� �S�2/ d2	 >82& '2* \2Kh '2RO�& "� \2B�O '6/,�  �	�f*

 d	
8	�RJ 8#/� V,RM&�/�82; .���
��2h V�2&�$ .�K72$ �2$"�

 <8#/� '* '6/,� �'*�_�,* .��,& � 8; Y�B '6/,�  �	�f* :t/

�h�* 8$�& '2* -8#2/
 �
 ���B  �
 .pH 82	��F ,)267; �2m3= .

%#6#J'*/�� �K($
 8	�* � '6;�� �
" g$
 .8&] �&;8)�.(

)j(j�2
34� 

.H#($
 "�  
�S %#6#J 8#9,
  ��* �! 8#u,3
�
�J  <%62/� �* %#6#J

���F 8#G/ � Y�G; -] g$
 �
 8; ,)67; )�.(

=j9�/�� �� ����/�� .�#R 

��2F Y�O �* 'RO�& %	� 
�.�2! %#26#J \#62/�  <-�",26#J -] "� 

8	��F 8#9,
 .S �2222&� 
� -,#2/U#6/�  � >�#RI C�(__ '2* 

>8&�y#R� �,/ V,RM& -�
� �S�/ )�_8B
�(82; Q�2N$� .

�,2/ V,2RM& 
� 42R?& ��,& :t/ 
,J�2& ��,2& � .82; Y�2B

)-�",6#J('J���B  �
�h�* 8$�& �
�[f& e] "� .��G6/� �* 8$�,* .

'* -8#/
pH8; ,)67; �m3= .$]-�",6#J .�('*�2/� 
� .82&] 

-�] C�Y_ >8& '* �8; d)= �S�/ )��.(

)j�5�>�R ����/�� C��P�lI 9���R 

)j(j����/�� ��lB/�� 5P�� 9���R 

8; .��G6/� �	" '[*�
 "� �#B,Z= %	�  ��* :

]�[�__*=#` V�ZM6/� 8B
�-�",6 

'* 
,n3& "�  �2(	� >�#B,Z2= < 8#9,
 -�",6#J �#G#J �*�	"
� 

-]."�8$�  �2#F �2* ��2	 � ,2(#& '62/,� 
� >�#B,Z2= %#2I!

8; '7	�f&  
�N
 -�",6#J)��.(

)j=j���> V�� �� ����/�� 9�kR�2E 5P�� ��5D� 9���R 

 ��2	" 82O �
 -�",6#J %#W
��� 
�8f& %##?
 �2& 
|c)2& 82$�,

.82233J822;�* -�",226#J w,22R= '22+
� .s�22/� �22*  
,229 ��


g$
 �N3/ � �/��&
V,RM& 8$�, �2! 
� �
 %#W
��2�  ,26M&  

�nR� �! ��9� �__ �6#9 
� Q�F��C#& ."�8$�  �#F 82	�I$ )��.(

-,	 ��
 %	� 
� �!:&  �+cu *'8$,#� �!>�2K#J�
 
�  8#6t�  

�
 XG3* '* \	�& �*] g$
 � .8; \Z6& %#W
��� �2& ��N	� 8233J .

8#22/� :t22/ �22! -�22�,6t	�
 � %	"��22#
 '223#&]  <8#22/� �22!  

%#9,22� Y�22?& 
� �,22+,& d#6722(3
 ,G722� � d	8K#9,&,G722� 

)Folin-ciocalteu reagent(8	8)2
 �
 �2*] g2$
 � .��2J �#O� �


 8#9,
 -�",6#` -"�
-"�,(#& '6/,� '#9��

www.SID.ir



Arc
hi

ve
 o

f S
ID


��
� ����� � ������� ���� � ���	 /����������/��� ! ��� � "#$)&(/��#� ()*+ 

��� 

�& 833J .%	82* 12#
�
 g2$
 >82; '2* .v2	� � Q�� X32J�� '2* 

8#/� 
�8f& '* 'N#6$
� �!�#
 '3#&]  
� �,2+,& -�2�,6t	�
 � %	"�

 �
�� �(67* �n$ �
,& %#W
��� 1#J�
 .V,2RM& "� -,2&"] %	� 
�

  ��2F %#&,K9] Q�/ V,2RM& -�,23S '2* �
�8$�62/� "� � %#W
��2�

x,& V,5 �* �6&,6���6Ct/� .�(6/�nm �__ �2E+ ."�82$�  �2#F 

8	��F .��G6/� .8; ��N	� g$
 >8;.

)j)j���54� �2�8 2/:��I ��5D� ����/�� 

 ��*."�8$�  �#F'$,I$ 
� �#B,Z= %	� �!-�",6#J  <
�82f& �

'
,* 
� �
 '$,I$ Q�F �!"� .��G62/� �2* :t2/ � '26c	
 �3#A  

'$,I$ 'R?; �!>8& '*� .8$�",/ �
 ��2* .
,J 
� �S�/  �2&� 

C���_ ���
��h .;'2#9�� '2$,I$ -"� >��2G
 '* '+,
 �* � 8�

'	,$�T '$,I$<J�= 8B
� �67 8	��F 'K/�M& )��.(

mj)j����/�� ����@�/�� �� 5P�� 9���R 


� "� �
,& %	� � 82; .��G62/� H2&�h -���2& �N32/ b#5 ��


 '72	�f& �
�8$�62/� -�",26#J �2*  82#9,
 -�",26#J '* L,*�& b#5

 -�",26#J -,#2/U#6/�  � '2+
� �	 8B
� <s�/� -] �* � 8	��F

 ; %##?
8.H2&�h -���2& �6&,26� ��6Ct2/� .��G62/� �
,2& .�(6/�

 
� -��2J %#2?&  ��2* � �,2* %2��l �=�/ '2+ -,#2/U#6/�  � 

�	" V,&�� � '	�� o= ��
 -�",6#J'*
�`8; .��* )��.(

]�[( )DD A / A   baseline  = − × + 1655 3450100 115


� '[*�
 %	� :DD=-,#/U#6/�  � '+
�<A1655=�2+ 
� e

���� wave number/cm)��F '* L,*�&. 
�2#?& � �23#&]  �!

 ��22F ��822?
 "�.�22!\#622/�  (�A3450=
� e�22+���_ 

wave number/cm)��F '* L,*�&.�!-�,23S '* � \#7J�
8#!  

 ��2* .8233J ~#MZ2
 
,6J�� �2nR� �2! 
� -�",26#J b2R6c&  

�* D#/�6� � -�",6#J
�,�8	�&� (�&*8;�.

'* 
,n3& .��&] '$,I$  "�/ �!�E$] 
�,� <-�",6#J  '*>
,2B 

'$,I$ �! 83$�& w�h 8&�+  
�8; .�
�] .aUKh 
,J�&  �!
�,�

 8	��F L,Rc& 8	�&��* D#/�6� 
�,� �* .'2* -�",26#J 
�,2� �K72$

 8	�&��* D#/�6� 
�,� 1#
�
 '*�_�R#& '* Q�F��_ �R#& �,2* Q�F .

c&  
�,22� L,22R'22* �22/�].822& s�22� .�(622/� "� .��G622/� �22* 

w�h �=�/ w,Zc&'*>
,B � 82&]
� 83$�& w�h "� :2�

 �22= �22M
 -�] 
� -822; d)22=  �22&� 
�oC�_< ��22* 

X	�&"] �!8; .��&] H&�h -���&  �6&,6���6Ct/�  )�.(

mj�:�4�8�� �21�� ��.�>�g� ���� �

D7#$�F
���C#& �!� 
� '?9�[& �
,&  42#fM
 %	L. plantarum �

S. enteritidis 829,& D72#$�F
���C#& -�,3S '* 1#
�
 '* 'J 8$�,* 

.8; '6=�3; H$,	�& :/ 
� �#&,I7& � ��7� 82$� )��(. �6J�2* 

S. enteritidis Q�� .8C)2$�� �2;�8E* Xc* "� .�()2$�� �C2;H�

822	��F %#&�22
 "��#22; .� �22E+-�223#I5 '22$,I$ -�,22* |9�22= "� 

h �*��C#& -,&"] <>�f#fM
 Q�N$� � ���; "� \K �2!  82#	�
 �2*  

�2��F Q�2N$�  �6J�2* %2	�  �
 . �6J�2*L. plantarum e] "�

  �#Ic
 
,; 
�#= dI$ "�/�8+ 8; .�826*� '2J >
,2B %	8*

 '26G! �� "� :2� � 82; 82#9,
  �#Ic
 
,; 
�#= '2($ ��
�  


 o#M&  �&�<�#R�  �
 
,; 
�#= dI$ e] "� �!#M&  ��O  o

�)22J Agar MRS �223RJ 822;
 "� :22� � 822; .��� �)22J �22! <

-,&"] �! 8#	�
���F Q�N$� �E$]  �
  .

Xj��6�� 9���R MIC �MBC����/�� 

-�H#& 4#fM
 "� 'RO�& %	� 
� MIC �MBC �  82#9,
 -�",6#J 

�#T�
 pH 82; �2/
�* �E$] �* .��82?
cells/ml�_� �6J�2* �� "� 

L. plantarum �S. enteritidis �2��F 
��h .��G6/� �
,& . ��2*

 �)J o#M& "� s,R#/�*,6Jj �/
�*MRS "� U$,I9�2/  ��* �

�)2J o#M&)Nutrient broth + 0.1% Glucose ( 82; .��G62/� .

pH �� 
� d#6Jj 8#/� V,RM& 'R#/,* �)J o#M& pH �2* �2*��* 

�/���/�-�H22#& � 822; D#22n3
 MIC �MBC �� �22!  ��22* 

F
���C#& D7#$�'*
,5 �� �! 
� '$�F�8+ pH ."�8$�  �#F8;.

Yj64�-�� 7� �� ����/�� 
��21�� 5O f��I 
��2� 

Yj(64�-�� 7� 5�>�R 

'* 
,n3& H$,	�2& :2/ 
� -�",26#J �*��C#& 8@ w�,= �/
�* 

www.SID.ir



Arc
hi

ve
 o

f S
ID

,- ����	 .� ����/�� �� ���0/�� ��1�� 
��2��54��5#3464�-�� 7� �� 
��
� 

��� 

'$,I$ '*�)& �f#h�  8#9,
 H$,	�& :/ 'J 8	��F �?/ �!82;�* �	

 'J'*>
,B >�N$�=
�J 
�  
�N
 8#9,
�&;8$, .
,2n3& %	8*

 �K6?& >�N$�=
�J "� �C	 
� 'J �9,&�� "�'*
�` �&
.��G62/� ��

 
� �&�I
 :/ 8#9,
 \O��& � 8	��F�I7h X2c* �3R� >,R	�� 

Q�2N$� "��#2; .�()2$��  "
��)2J .8C)$�� �	��� P	�3B � Q,RS

���F . �+ '* H$,	�& :/ 8#9,
 �E+.8$
�8E($ D	8/ >��H3* 

�,� "� �	��f& 
� -�",6#J 
�/_<�/_��/_82; .��G62/� 82B
� .

D! %#3A -�,3S '* -�",6#J -��H�� -�8* '$,I$ d	 X	�&"] �! 
� 

'$,I$8!�; 8; '6��F �n$ 
� )�.(

Yj=j
��2� 2�]^R FW�[ ���(/_<=/_�)/_����/�� 5P�� 

2��2/`�� ��64�-�� 7� �� �5! .��O� �

�T� 'RO�& %	� 
��nR� �2! 82;
 -�H2#& �2* -�",26#J b2R6c&  

 �6`�* �! L. plantarum �S. enteritidis �
,2& H$,	�& :/ 
� 

���F 
��h �/
�* .'2$,I$ 82#9,
 "� :� 
,n3& %	8* �2! :2/  

"� d2	 �! "� �*��C#& -,#7$�t/,/ <8#9,
 �=] 'RO�& 
� <H$,	�&

 �6`�* �!'?9�[& �
,&  '*
,5 �F�8+ '$,	�2& :2/ '2*  
,5 H$

�nR� �	�E$ 
� 'J 8; '��@�cells/ml× 62 10'* �/� 8	] .'6K9�

 -H22I! Q�
] 
�� "� �22*��C#& -,#722$�t/,/ -��22J L,22Rc& 
�

 D7#$�F
���C#& '* �
 8	��F .��G6/� �2! �,)2$ �
�� '&82B .:t2/

'$,I$ �!')#; 
� .8; 8#9,
  �! �__ �UJ,
� 
� UKh 'J �&�F 

\	�6/� 8$�,* .8; <'67* '$,I$ � 8	��F  83* �2!  �2&� �� 
� ��
oC�� '($ ��8$8;  
 .'$,I$ "� �!�$�&" \O��& 
� H$,	�& :/  

<�G22B��<�S�22/ ��<�S�22/ �<"�
 �� "�
 �'22$,I$ "�
 

822;  
���22*.�
�I22; �22E+ �6`�22*�22! � s,R#22/�* ,226Jj  

2M& "� 12#
�
 '* U$,I9�/o#�2! MRS agar �XLD agar '2* 

8; .��G6/� �M[/ �)J ��
 )�.(

Yj)j
��2�2�]^R ��� �� ����L/�� 
��21�� 5O C�5J ���

64�-�� 7� 

'* 
,n3& �/
�* �#T�
 -�",26#J �2*��C#& 8@ >
8h  �
 �&� <

'22$,I$ �22!  �22&� �� 
� .822; 822#9,
 :22/  oC��oC�� 

'($ ��-�&" >8& �5 "� :� � 8$8;  
 �!823* 
� .8; �Jk  

\Kh ��* '$,I$ �E$] "� 8;  
� . �&� "� 4#fM
 %	� 
�C��'*

 �&� "� � V��c	  �&� -�,3S C��� ��2
�  �2&� -�,23S '* 

8; .��G6/�.

+j����N "��BR � .-6ZR 

 ��2* � 82; .��G6/� \#RM
 � '	HN
  ��* ����Z
 U&�J ��5 "�

  
�&] 
�H�� Q�$ 
,n3& %	� )SAS ('*
�` 82; .��* .�2/
�*  ��2*

 YU6=� �,+��3?& 
�� %#($�#& %#* �!~[2/ 
� %2C$�� -,&"] "� 

�8; .��G6/� 8B
� )�.(

n-�/4 

oj9���R5P���3�� ./��E �� ����/�� ��lB/�� 

6/� 8B
� 8O
� -�",6#J V�ZM��82	��F %#2#?
 8B
� .%2	� 

6$#'N>�f#fM
 �* o/,
 '6��F >
,B g$�A -�
�2CI!� )�(�

,#!�I!-�
�C)��(�f*�[& �
��.

pj9�kR�2E ��6��
45�� ���� �
J�� ����/�� �� �54�� 

 
�2N
 -�",26#J < 82#9,
 -�",26#J �
,2& 
� �/
�* %	� �	�6$

 
� ,(#& '6/,��V�8+ �8; 'BU= .��/.'nOU& �2& 2;�,

%#W
��� 8B 
� 'J�$8?& ��,& �"� �26IJ  82#9,
 -�",26#J 
� 

w,2R= '2+
� .823!� -�)$ '9�7& %	� � .�,*  
�N
 -�",6#J

 � �/�  8#9,
 -�",6#J �
j�*'*>
�KS '26C$ %2	� 82	�& �2(	� 

�	��" %#W
��� >�#RIS 'J �/� Z9�=�$ Y�O ���!�$82?&  

�",6#J "� 6��F Q�N$� �6E*  8#9,
 -'��/. �2&� V�263J 823	��� <

1/�3&  ,)67; � ��,& 1/�3& 8B
�� �K7$ ��*
�J  �	�f* �


 '223#&" 
� �T�22& \22&�,S '22RI+ "� �22[f& e] �22* %#W
��22�

%#W
��� � �	��" <8#2/� '2*,(#& '62/,� 12/�3& �K72$ ��*
�2J 

D2! � 8#2/� � ,2(#& '62/,� s�2I
 %I@ ���J -�HI! %#23A

)67; �h�2* ��,& 1/�3&  , Y�2B "� :2� ���2B  �
 .82$�&

 'RI+ "� -��J '2* �U2&� X!�2J '23#&" 
��T,2& \2&�,S 
�I2;

�& 83	] )�.(

www.SID.ir



Arc
hi

ve
 o

f S
ID


��
� ����� � ������� ���� � ���	 /����������/��� ! ��� � "#$)&(/��#� ()*+ 

��� 

��5?(.���54� n-�/4 9�kR�2E �2�8 5P�� � 2/:��I <).?�� (����@�/�� ���3�� ./��E � ���ZR ����/�� <�5�>�R ����/�� �� 

.4� 4 
9�kR�2E 

)��� .� F
:4 5P��&��2�(

2/:��I 

)&��2� ��� .� F
:4 5P��(
����@�/�� �� 5P�� 

�3�� ./��E ��/_±��/����/_±�_/�2

���ZR ����/�� _�/_±��/__�/_±�^/_�±��

�5�>�R ����/�� _�/_±��/__�/_±��/_�±^�

��5?=.�2/`�� 2� ����/�� 2�]^R .�>�g� ���� ���)cells/ml(_Y(

MIC (mg/ml) MBC (mg/ml) 
pH 

L. plantarum S.enteritidis L.plantarum S.enteritidis 

�a�/_a�/_a^/_a�/_

�b�/_b�/_b_/�b�/_

qj� 5P�� 9���R�����/�� ����@�/�� 


� �/
�* %	� �	�6$V�8+�8&] .�-�)$ � �/�&�
� '2J 82!

 2F -82; �8+  8#9,
 -�",6#J 8#9,
 \O��&��.�2! 
� \#62/�  

83	��� � %#6#J -,#/U#6/� <-�",6#J '* �K7$  �6)#* 
�8f& '*

8; Q�N$�  
�N
.��/.

rj��6�� 9���R MIC �MBC �5�>�R ����/�� 

-�H2222#&MIC �MBC �� 
� pH �2222*��* ����
,2222& 
� 

 �6`�* �! L. plantarum �S. enteritidis 82; %#2#?
 .�	�26$

/
�*��!
�8+V��8; .�� -�)$ .��/.>
82h %#2* '7	�f&

 �� 
� -�",226#J �22*��C#& 822@pH �22*��* ���'22J ��� -�)22$ 

X!�J �* -�",6#J �*��C#& 8@ >
8hpH �
�� :2CS �K72$ .

X!�2J �* 'J >
,B %	8*pH �2*��C#& 82@ >
82h o#2M& 

X	�H�� -�",6#J �& 8*�	.%2	� 
� H2#$ �(	� %#ffM& 4#fM
 �	�6$

 $ �* '3#&" �
�� �2f*�[& �2@�O 4#fM
 �	�6 . �72
 �,2/)��(

'J 8$��� -�)$pH �
 -�",26#J �2*��C#& 82@ >
82h  8#2/� 

'#RS�*E. coli X	�H�� �&�8!.

D! %#3A g$��)��(�2*��C#& 82@ >
82h '2J ��� -�)2$

 '#RS �* -�",6#J�'$,F �F
�I#* 
� �	��� pH �*��* �/� ,h �2


 "�pH �*��* �/��,* .�RS -�",6#J �*��C#& 8@ >
8h X	�H�� 

X!�J 'N#6$ 
�pH �
 �&
��2J -�2#* �H2N& �I7h �� 
� -�,.

b9�(-�",6#J �*��C#& 8@ �#9�?� '2* 
,25 -�H2#& �2* D#f672& 

"� �26IJ .��8M& 
� �
�� L�K

� V,RM& -�",6#JpKa -�",26#J <

X!�22J �22*pH<X	�H22�� o#22M& 
� V,22RM& -�",226#J �K722$ 

�& 8*�	.)�����.(

e(X!�J �*pH X	�H2�� -�",26#J %#&] .��F �Km& 
�* �9�(A 

�& �2G3&  �2!
�* � �Km&  �!
�* %	� %#* X3J�� 'N#6$ 
� 8*�	

D7#$�F
���C#& �9,R/ ~[/ �!8	8)
 �&;�,)�����.(

sj
��2� 2�]^R FW�[ �L� �2/��L� 2L� ����L/�� \L�/G� �

L. plantarum 64�-�� 7� �� 

� �22/
�* �	�226$�22nR  �6J�22* �22* -�",226#J b22R6c&  �22!

  �&� 
� H$,	�& :/ 
� s,R#/�*,6JjoC�� :� 'J ��� -�)$ 

-�&" "�  �2!�<���'2$,I$ 
� "�
  ��2O H$,	�2& :2/  �2!

  �6`�* ��8?
 8!�; '$,I$ �* '7	�f& 
� -�",6#J  ��2	" X!�J �!

 �& -�)$  
�&] -,&"] �	�6$ � �;�� "� Q�82J �2! 
� '2J 82!�

-�&" .��2F %#2*  
���* '$,I$  �! 8!�2; .��2F � 
�2I#
  �2! 

�3?& YU6=� '2* Q
�2EA "�
 "� YU62=� %	� � �
�� �,+� 
�� 

www.SID.ir



Arc
hi

ve
 o

f S
ID

,- ����	 .� ����/�� �� ���0/�� ��1�� 
��2��54��5#3464�-�� 7� �� 
��
� 

��� 

0
1
2
3
4
5
6
7
8
9

10

0 2 4 6 8 10

Time (day )

Lo
g

cf
u/

gr
Control

.1 % chitosan

.2 % chitosan

.3 % chitosan

"1!(.2�]^R �2/��� 2� ����/�� L. plantarum 64�-�� 7� ��)����C�=X(

0

1

2

3

4

5

6

7

8

0 2 4 6 8 10

Time (day )

Lo
g

cf
u/

gr Control
.1 % chitosan
.2 % chitosan
.3 % chitosan

"1!=.2�]^R �2/��� 2� ����/�� L. plantarum 64�-�� 7� ��)����C�X(

'* 8?* "��* �Zc)& 
,5�&83J .
�\C;���8?
 X!�J 8$�
 

 �6`�* .��F 
� �! .82; .��� -�)2$ �*,2= '2* 
�I#
  �! �2/� .

�/
�* �& -�)$ .8; Q�N$�  �! .��2F 
� '2J 82!� 2I#
  �2! 
�

  ��O�/�%-�H2#& '2* -�",6#Jlog�/�.��2F 
� < ��2O  �2!

�/�%-�H#& '* -�",6#Jlog ��/�.��F 
� ��2!  ��2O  �/�%

-�H#& '* -�",6#Jlog �/� �6`�* ��8?
 
� X!�J '2* �K72$ �2!

 "� :� 8!�;�'2($ "�
 �2&  
�� �2nR� X	�H2�� �2* � ���2F

  �6`�* ��8?
 -�",6#J  �6)#* �K7$ '* �! X!�J �&8*�	 .�	�26$

  �&� 
� s,R#/�*,6Jj  �6J�* �* -�",6#J �#T�
 �/
�*oC�
�

\C; �.8; .��� -�)$ �/� .�& -�)$ �	�6$ %	� -�&" 
� 'J 8!�

 .��F %#* �GB �23?& YU6=� 
�I#
  �! �2I$ .8!�)2& 
�� �,2;

  �6`�* ��8?
 'J �3?& %	8* .��2F �&�I
 
� �GB -�&" 
� �! �2!

�K	�f
 �& -�7C	 8;�* .-�&" �;�F "� :� �&�  �! �<�<���

 �6`�* ��8?
 ���Z& -�",6#J -�H#& X	�H�� �* "�
 �K72$ '2* �!

 X!�J  �6)#* �&'* 8*�	 %#2* "�
 �� -�2&" "� :2� '2J  
,5

.��F �23?& YU62=� 
�2I#
  �! �
�� �,2+� 
�� .�)2J �	�26$

 �;�F "� :� �*��C#&�� %2	� �($�)2$ H2#$ "�
 �2* '2J �2/

 .��F 
� ���Z& -�",6#J -�H#& X	�H�� 
�I#
  �! X!�2J -�H#&

 �6`�* �!�/� >��G6& D! �* 8!�; .��F '* �K7$ .'*
,5 '2J

 �nR��/�%X!�2J r2S�*log �/�<�2nR� �/�%r2S�*log 

�/��22nR� � X!�22J �/�%r22S�*log �/���822?
 
� X!�22J 

 �6`�* �!8	��F 8!�; .��F '* �K7$ .

tj
��2� 2�]^R �2/��� 2� ����/�� S. enteritidis64�-�� 7� �� 

�/
�* "� \B�O �	�6$�#T�
 
� U$,I9�/  �6J�* �* -�",6#J  �2&�

C��� 
� \C; �.8; .��� -�)$ '2* �2/� �2#?I+ '2J  
,25

 .8#/
 �GB '* "�
 �� "� :� 
�I#
 � 8!�; �/� .\2B�O �	�26$

 �I; "� -�2&" "� "�
 d2	 "� :� 'J �/� -] �($�#* �*��C#& �


 '$,I$ %#* ~#fR
 �23?& YU6=�  
�&] �n$ "� 
�I#
  �! �,2+� 
��

�
�822$ .�22& -�)22$ �	�226$ %22	� %#22* "� �S�22/ '22J 822!� 

www.SID.ir



Arc
hi

ve
 o

f S
ID


��
� ����� � ������� ���� � ���	 /����������/��� ! ��� � "#$)&(/��#� ()*+ 

��� 

0

1

2

3

4

5

6

7

0 1 2 3

Time (day )

Lo
g

cf
u/

gr control
.1 % chitosan
.2 % chitosan
.3 % chitosan

"1!).2�]^R �2/��� 2� ����/�� S. enteritidis 64�-�� 7� ��)���� C�=X(

0

1

2

3

4

5

6

7

0 2 4 6 8 10

Time (day )

Lo
g

cf
u/

gr control
.1 % chitosan
.2 % chitosan
.3 % chitosan

"1!m.2�]^R �2/��� 2� ����/�� S. enteritidis 64�-�� 7� ��)���� C�X(

 �&� 
� U$,I9�/ %6�
C���< �&� "� X#* C��'2J �/� 

n$ 8	,& %#2* '6#IJ '	� �	��2� �C	l,29,#*��C#& �23I	� �2RRI9�

 V�/ e,Z&���� �&*8;� .-�#* '	�n$ %	��&�"�  ��2* 'J �
�

 �2#� ��2& D2c
 -] 
� '2J H$,	�2& :2/ 
� U$,I9�/ %6�
 %#*

 .H	
,6/��'*
�` '6�
 <>82& '2* \h�8O �67	�* H$,	�& :/ ��

 �&� 
� �S�/C��������#F 
��h .

/
�*��! �nR� �!U$,I9�2/  �6J�* �* -�",6#J bR6c&  

 �&� 
�C��
�\C; �.82; .��� -�)$ �2/� .-�)2$ �	�26$

 Q�� "�
 �2
 '2J �/� �#?h�� %	� .83!� �2nR� �2! b2R6c&  

X!�J rS�* -�",6#J�3?& 
�� '2* �K7$  �6J�* %	� �#?I+ 
� 

; '$,I$ �;�F "� :� �&� 8$8)$ 8!�����2#?I+ %#2* "�
 

 ��O  �!
�I#
 �*��C#&�/���/�'2$,I$ � -�",26#J 82B
� 

YU6=� 8!�;�3?& 
�� '2* �,2+� 82&] .D2! %#23A �2nR� �/�

�2;�F "� :2� -�",26#J 8B
���2nR� � "�
 �/�82B
� 

�2;�F "� :� -�",6#J��&�2I
 %6=�2/ �,*�2$ '2* 
��2h "�
 

I9�/ �#?I+ 8$8; H$,	�& :/ 
� U$, .%2	� �2RS '2* '2JpH 

�& 8S�7&�$ U$,I9�/ '$,F 8;
  ��* �
 o	��; H$,	�& :/ 83J 

'22#9�� �22#?I+ 
� -�22&" �22;�F �22* H22#$ 8!�22; '22$,I$ 
�

X!�JU$,I9�/ .8!�)& �&;�,.D!%#3A '2J ��� -�)$ �	�6$ %	� 

'#RS  8#9,
 -�",6#JS. enteritidis 2?
 � .��2J \IS �
�T,&��8 

�:/ 
�  �6J�* %	  �6J�2* '* �K7$ H$,	�&L. plantarum '2*

 6��	 X!�J  �6)#* -�H#&'��/..82$" :$�2; o	��2; %2	� 
�

  �6J�2* 8;
 � -8$�&S. enteritidis '2* �K72$L. plantarum 

�,* 8!�,= �6IJ .
� -�",26#J �2*��C#& 8@ >
8h �* '[*�
 
�

 �2GR6c& \&�,S �	��� ��,& �#T�2
 2$
�� 8.�29�
 �\2	,`)��(<

��
���/ �CI! -�
�)��(g$�� �)��(-,A �R&�,SpH< �2&� 

'($ ��d2I$ �nR� <D7#$�F
���C#& %/ < 
 �2! .��2& 12#J�
 �

67$�� �T,& -�",6#J �*��C#& 8@ >
8h �* �
 �	���'�8$.

www.SID.ir



Arc
hi

ve
 o

f S
ID

,- ����	 .� ����/�� �� ���0/�� ��1�� 
��2��54��5#3464�-�� 7� �� 
��
� 

��^ 

uj��L���� �� ����/�� 
��21�� 5O C�5J .:-�D� C�s�

C�ps 

 �!
�I#
 s,R#/�*,6Jj �*��C#& �#?I+ X!�J -�H#& �/
�*

  �&� �� 
� -�",6#J bR6c& �	��f&  ��OoC��oC�� -�)$ 

�& � �&� 
� 'J 8!oC� �6)2#* -�H#& X!�J '* 
��h -�",6#J 

 �&� '* �K7$ �*��C#& �#?I+ "�oC���,* .��/.�
,2& 
�

�#T�
 -�,* j�* <.8; �Jk  �!�&� 
� U$,I9�/  �6J�* �* -�",6#J 

 �2&� 
� �*��C#& �#?I+ X!�J �S�/oC��$ �
 �2I 2
-�,

 
,J�2&  �2&� 
� -�",6#J �*��C#& 8@ >
8h -�,* �
j�* \#9�

  �&� '* �K7$oC��7$�� .\J 
��&
'2N#6$ %#3A -�,  �2#F

 �2* �2*��C#& 8@ >
8h  �
�� -�",6#J 'J ��J  �2&� 
�  �
j 
oC� �&� '* �K7$ oC�� �&*8;�.

dB� 

�	�2	
� P*�23& '* �*�#6/� �n$ "� �& 
,)J 'J '6C$ %	� '* '+,
 �*

 �223��22& *822;� .822#9,
 � ,22(#& >�?	�22@ \	822K
 P	�322B ��22N	�

 -�",6#J � %#6#J \#Kh "� �
j,ZM& �2& 
V��62;� �2E+ 
� 82$�,

 Q�F 
,)J e,3+ 45�3& 
� w,Zc* �	�" �,; e,7M& �IE& .

.��& %	� 'J ��� -�)$  8#9,
 -�",6#J �*��C#& 8@ >��T� �/
�*

  �6J�222* �� �222! '222#RS �F8222$
��"�* w�,222= �222/� 
��222h 

S. enteritidis �L. plantarum 12#
�
 %	82* 8!� -�)$ �,= "�

 2/
�* 'J��2! '23#&" 
� .82&] \2IS '2*  �#T�2
  �
 .��2& %2	� 

 �6`�* �!.8; �Jk  ��� -�)$ X!�2J 1K2/ -�",6#J Y�Z& 'J

 '#9�� ��8?
 
�  8	8; �6`�* �!8!�2; '2* �K7$ -�&" �;�F �* 

8	��F.D7#$�C& �C#& 8@ 2* ",23! -�",6#J �*�''6=�32; �62/
�

8)22$.���E3)22#� '223#&" %22	� 
� �
  
,22W
 �� -�83I)22$�� � �22/

���.�8$:

b9�(�,2= �$,#
�2J �2R� �#2B�= "� .��G6/� �* -�",6#J �2$�,
 �	

 "� �2E$] -��2J x
�2= �  
��2@ �2B�3S � >�H2R� -��J '
U;

 s�6/� �6`�* �!�
�� �
 .

e(-,2#$] �* 8$,#� \#C)
 4	�5 "� -�",6#J �2! �9,R2/ .
�,2	�  

 �6`�* �!�E$] �9,R/ .
�,	� 1	�c
 1K/ <�&;�,.\2B�O �	�6$

 4#fM
 %	� "�'*
,5 '2* -�",26#J ��*
�J -�C&� .83!� -�)$ ~@�� 

S 8#2/�  �!��2� 
� e��C#& 8@ .��& d	 -�,3 �2& *82;� .
�

�	�E$'*
,n3& �3I	� <'6	",C7	� �n$ "� 'J �9,ZM& '* �*�#6/� 


�82f& ��*
�2J 8;�* e,R[& d#6t9,$�F
� w�,= � �*��C#&�/�

��E3)#� H$,	�& :/ 
� -�",6#J 8B
��&;�,.

���63��T� 

�	��� P	�3B � Q,RS Xc* -�3J
�J 'I! "� �)2!�v� %#9,W7& �

\2O��& � Q"j >�2$�C&� %#&�2
 
� '2J "��#; .�()$�� �;",&] �

X!�v� %	� �	��+� CI!6;��  
�'�� �C)
 <8$ �$��
8h�&;�,.

����� ���� ���0/�� 

�.� < �#Z* .���� .��5 �! "
��)J Q,RS 
�  
�&]  ."��#; .�()$�� >�
�)6$�.

�.&��6?3B >�f#fM
 � �
�8$�6/� '7/-��	� .-,&"] �!H$,	�& :/ �	�#I#;  ..
�I; �
�8$�6/� ����<Q�� ��A <B>�MG ���.

�.&�-��	� �6?3B >�f#fM
 � �
�8$�6/� '7/ .Fv	���!H$,	�& :/ -,&"] ��
 � �*��C#&  ..
�I2; �
�8$�6/��^��<Q�� ��2A <

>�MGB���.

4. Ahmad Khan, T., K. Peh. and H. S. Chang. 2002. Reporting degree of deacetylation values of chitosan: The 
influence of analytical methods. J. Pharm. Phaceut. Sci. 5(3):205-212. 

5. Benjakoul, S., W. Viessanguan, M. Tanaka, S. Ishizaki, R. Suthdham and O. Sugpech. 2000. Effect of chitin and 
chitosan on gelling properties of surimi from barred garfish (Hemiraphus far) J. Sci. Food Agric. 81(1): 102-108. 

6. Chang, K. L. and G. Tsai. 1997. Response surface optimization and kinetics of isolating chitin from pink shrimp 
(Solenocera melantho) shell waste. J. Agric. Food Chem. 45(5): 1900-1904. 

7. Chen, C. S., W. Y. Liau and G. I. Tsai. 1998. Antibacterial effects of N-sulfunated and N- sulfobenzoyl chitosan and 

www.SID.ir



Arc
hi

ve
 o

f S
ID


��
� ����� � ������� ���� � ���	 /����������/��� ! ��� � "#$)&(/��#� ()*+ 

��_ 

application to oyster preservation. J. Food Prot. 61(9): 1124-1128. 
8. Coma, V., A. Martial, S. Grreau, A. Copinet, F. Salin and A. Deschamps. 2002. Edible antimicrobial films based on 

chitosan matrix. J. Food Sci. 67(3): 1162- 1168. 
9. DeMan, J. M. 1980. Principles of Food Chemistry. 2nd ed. Van Nostrand, Reinhold, London. 
10. Dominic, V. S. 1989. Mechanism and Theory in Food Chemistry. 2nd ed. Van Nostrand, Reinhold. London.  
11. Dyle, M. P., L. R. Beuchat and T. J. Montvill. 2001. Food microbiology (Fundamentals and Frontiers) 2nd ed., ASM 

Press, Washington. D.C. 
12. Erickson, J. P., D. N. Mckenna and J. Bloom. 1993. Fate of Salmonella spp., Listeria monocytogenes, and 

indigenous spoilage microorganisms in home – style salads prepared with commercial real mayonnaise or 
reduced calorie mayonnaise dressinsg. J. Food Prot. 56(12): 1015- 1021. 

13. Farag, R. S., Z. Y. Daw, F. M. Hewedi and G. S. A. El- Baroty. 1989. Antimicrobial activity of some Egyptian spice 
essential oils. J. Food Prot. 52(5): 665-667. 

14. Ghaouth, A. E., J. Arul, R. Ponampalm and M. Boulet. 1991. Chitosan coating effect of storability and quality of 
fresh strawberries. J. Food Sci. 56: 665-667. 

15. Gould, G. W. 1996. New Methods of Food Preservation. Blakie Academic and Professional, London. 
16. Heu, M. S., J. S. Kim and F. Shahidi. 2003. Components and nutritional quality of shrimp processing by products. 

Food Chem. 82:235-242. 
17. Ismaiel, A. A. and N.D. Pierson. 1990. Inhibition of germination, outhgrowth and vegetative growth of Clostridium 

botulinum 67B by spice oils. J. Food Prot. 53(6): 755-758. 
18. Nakamura, S., A. Kato and N. Kobayashi. 1991. New antimicrobial characteristics of lysozyme – dextran conjugate. 

J. Agric. Food Chem. 39(2): 647-650. 
19. No, H. K., N. Y. Park, S. H. Lee and S. P. Meyers. 2002. Antibacterial activity of chitosans and chitosan oligomers 

with different molecular weights. Int. J. Food Microbiol. 74 : 65-72. 
20. Nychas, G. J. E. 1996. New Methods of Food Preservation. 2nd ed., Blackie Academic and Professional, London.  
21. Roller, S. and N. Covil. 1999. The antifungal properties of chitosan in laboratory media and apple juice. Int. J. Food 

Microbiol. 47: 66 – 67. 
22. Roller, S. and N. Covil. 2000. The antimicrobial properties of chitosan in mayonnaise and mayonnaise- based 

shrimp salads. J. Food prot. 63(2): 202-209. 
23. Savard, T., C. Beaulieu, I. Bucher and C. P. Chapgane. 2002. antimicrobial action of hydrolyzed chitosan against 

spoilage yeasts and lactic acid bacteria of fermented vegetables. J. Food Prot. 65(5): 825-833. 
24. Shahidi, F. and J. synwieki. 1991. Isolation and characterization of nutrients and value added products from snow crab 

(Chinocete sopilio) and shrimp (Pandalus boreqlis) processing discards. J. Agric. Food Chem. 39(8):1532-1572. 
25. Song, Y., E. Babiker, M. Yusai and A. Kato. 2002. Emulsifying properties and bactericidal action of chitosan- 

lysozyme conjugates. Food Res. Int. 35: 459-466. 
26. Tsai, G. J., Y. Z. Wu and W. H. Su. 2000. Antibacterial activity of chitooligosaccharide mixture prepared by 

cellulase digestion of shrimp chitosan and its application to milk preservation. J. Food Prot. 63(6): 747- 752. 
27. Wang, G. H. 1992. Inhibition and inactivation of foodborne pathogenes by chitosan. J. Food Prot. 55(11): 916-919. 
 

www.SID.ir


