
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* "�
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 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* 
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 >8;.

)j)j���54� �2�8 2/:��I ��5D� ����/�� 
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� �
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 ��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$,	�2& :2/ 
� -�",26#J �*��C#& 8@ w�,= �/
�* 
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,B >�N$�=
�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=� %	� � �
�� �,+� 
�� 
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"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$
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� ���Z& -�",6#J -�H#& X	�H�� 
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 �6`�* �!�/� >��G6& D! �* 8!�; .��F '* �K7$ .'*
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 �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� �� 
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,25
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 �� "� :� 
�I# � 8!�; �/� .\2B�O �	�26$

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

�
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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(
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