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#$$M�% �$$K� -�$$�&� 
��$$� 
  "��$$�� 
�� J���$$/

  � #$�U� �1�p L�� #� ���� d��� �-������	�� ����&:

�% 60 #$$M�% ����$$� 
   J $$� #$$� %��$$)30  �#$$D�p%  

100 #M�% ����� 
  J � #� %��)10 �20  �45   #$D�p%

 �121 #M�% ����� 
  J � #� %��)15  #D�p%)  J���/

�;	��� (    #$� "( 
��$U� �$K� "���� �  ! F%�% J���/

�$$p� L��  
��$$�Broth micro dilution  %��$$�

�:�) ���p �����.  

 �K� ����� ��^*� #�pH  �-������	�� ����&: 
��

pH    �� F%�0�$�� �$� �8	 Y�O� ���� d���NaOH 5 

 � �N��HCl 5  -�� �N��10-5 #��.� � Z�^*�    #$� �$9

 J �2    $! F%�% ���$p y��� 
��% �% �4�� .  �� q$+

 �J � -��pH #��.�  
�� �97   �$���&: "���� � Z�^*�

"( ����W�� $$$X    
��$$$� �$$$p� L�� #$$$� �$$$9   

Broth micro dilution  ! �����.  

�$$���� 
��$$� �$$K� #&$$!� 
 UV  �$$���&: 
��

  J $� #$� F ! #�U� ���� d��� �-������	��   
�$95 �

15  �30  ��� ��� #D�p%UV   �� $D� ��20   ���$p C��

q�� � �:�)�      #$� "( ����W�� $X �$���&: "��$��

�$$p� L��  
��$$�Broth micro dilution  %��$$�

�:�) ���p �����.  

  ��$$�� 
��$$� k��$$Q � 
��$$� � $$M ��$$^*� #$�

-������	���   #$��.� � $��� 
    F%�% z�$�� -�$�����	��

 !6  �8	 �� �.4 -�� 
���24  #�4�$� 
  
��	�$�   �%

TSAYE  �%37 #$$M�% ����$$� 
  $$! F%�0�$$�� %��$$) .

 ��$^*� -� ��    �$� � $���15    �% ��0�����$� #$D�p%rpm 

4000 �% 4 #M�% ����� 
 C�1� �%��)    � $! � $M �9 .

q���  #$� ���� d��� #�   �� $��F    =�$����( J�0��$� 
�

 C�1O� ��  �%�) #:�X�60  E�%  =�����( J�0��� ��

%�$$! %�$$5��6 #$$1/�� �% 
   $$&� �  J $$� #$$� #$$��.�  

24  
��% �% �4��4 #M�% ����� 
  Z$9 �� %��)   �$��
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 �%�) 
�� U]� =��( . J � #� C�1O� -��1  �� �4��

 ��% rpm20000  �%4 #M�% ����� 
   ��0�����$� %��)

 �  !z��� d.M �9  �%�) 
��( . #$1/�� �% 
   $&�� 

� ���� 
��� k��Q#   �$�� =�5��6    ��$^*� -$�� #$�� 

z��� #1/�� �� �E�/ 
�9 
   �$� J�0�: �:�� �% ��p

4/7  =pH  �/!  .q���    h�$12� �� 
��$�� Z5/

 ���� #� C����� � =�:��1	2:1 )V/V( "( #�  #:�X� �9

 �  !1  �% �4��4 #M�% ����� 
 p %��) �$:�) ��� .

�F�$$) "(  �%4 #$$M�% ����$$� 
 %��$$)�   �4�$$� �$$�

rpm20000  ��0������!   �$�% #$�  �0� z��� �  

 C�$1O� -�� �� F �(      �$�PD� ��$� �% z( �% � � $M �$9

 �%�) �/ ������.  

 �F ! � M -������	�� ���W��� "�� -�.2� 
���

 �� L��SDS-PAGE )Sodium dodecyl sulfate 

polyacrylamide gel electrophoresis ( F%�0�$$$��

  q�$� �  $�%�)� Coomassie Brilliant Blue   
��$�

l$$��  -�f���$$+ 
�$$��(   C� ���$$:���W�� �� q$$+ �$$9

�1+ ���	(  F%�0���  ��(  ! .  J $� #� C�2   �% �4�$�

l�� C�1O�  F%�% ���p 
���(  q�� �  !�    C�$1O� �$�

l��  v��Q C� rP� �� �:�X� l�� ���  %�)�  .  
��$�

    J $� #$� C�  $��� ��	 -��4-2    C�$1O� �% �4�$�

l��  ��� -� *s C�1O� �J � -�� �' � %��) ���p ��

 �F ! � M -�f���+ #� h���� 
�9 ��� �� %%�) {��&�

 �9�| C� 
���!%.  

#1/�� �% 
  &��     ����W�� $X �$K� �$���� 
���

 �$1+ C� 
�� �� F !  ���� -������	��    � $��( �$��	(

 #	 C� �� ��.�p#��.� 
��/    %�$�  9�$! ��   �� q$+

 GI/SDS  ���Q #� � �D�*� ������ ��1+ #� �C� ��

   $! F%�% �8��! ������ ��PD� ����% z( ��)  �p� $/

5 Z9 �� �8��! ���  *s � �4��  �$:�) =�5�� ��� .(

q���   
��$/ ��1+ #�TSA   #��$� #$	 
   %�� ���$��

  �$$^1� �% ������$$��*� ����$$��� CFU/ml 106  #$$�

 �D�*� �%�� F ! F%�% �8	 "( 
�� �� �*.s J��E

   J $$� #$$� �  $$�%�)24   �% �4�$$�37  #$$M�% 
 

����$$�     F%�$$� 
��$$U� �$$K� � �$$:�) ���$$p %��$$)  


 ����� C� 
�� �� ����W�� X !.  

 
��$$�#��$$� B$$�p% ���$$��*! 
   $$���� 7�$$	�����

F **	 
 -������	�� y�: ��  L��16SrRNA  F%�0���

 $$$$! .   �$$$$��W� 
��$$$$�DNA   L�� �$$$$�PCR   

)Polymerase chain reaction ( ��    �$.���+ �$0M 
$�

RW01  �DG74   "� #$$� h�$$��� #$$	  $$�%�) F%�0�$$��

16SrRNA 
��	��   �$�� �$9 .    -$�� �� �$E�/ C�$HO�

 %� / �9�.���+bp 370 ��� .   
�$9�.���+ J��$E�HQ

 C� M �% ����� k�28�1 ��� F ! F%�% "�8�.  

 h�12�PCR C� M B��P� 2  F%��( �� F%�0��� �� �

������ ��PD� ����% z(�    #$� "( Z$5/25   �$�����W��

 ! F ����. q���  V*	��PCR     #$�0) Y���$! B$�'

C� M �% F ! 3 �:�) =�5��.  

  
 ����1. �	
�� 
���� ������
�� ������� ��� ���� !
  

��
��� ��� �	�� 

)���� ���	� � ����( 
 �������
���  ��
��� �	�  

 �!"�   

Polymerase chain reaction  

60  5´-AACTGGAGGAAGGTGGGGAT-3´ RW01  
bp 370  

59 5´-AGGAGGTGATCCAACCGCA-3´ DG74  
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���� 2 . #�
�� $�%�& �'�! ���&(  

Polymerase chain reaction )PCR(  

  
���� 3 .,-.
� /�01
 #�
��   

Polymerase chain reaction )PCR( 

�#$�� 
 %	�&

)��'(�(  

 	��)����  �

���	� ����( 
)�*  

P1 5 95    

  1 94  �+"���+#���  

P2 )30 -	"�(  1 54  � !�/�!� ��0#� 

P3  1  72  !"1	# 

 10 72    

  

���U� �%�    C�$HO� ����$� -��&� ��^*� #�PCR �

 C�HO�PCR #���  
�9�.���+ F��.9 #� �^� %��� 


RW01  �DG74   �+�$W� �	�! #� ����� -��&� 
��� �

 ����)"���� ( �%�) C���� .    �$� F $�( �$�% #� �����

 �)�5��M ����� �� F%�0���BLASTn  ���� �%NCBI 

)National Center for Biotechnology Information( 

����� ���� ��  #���D� ��� 
��� �% %�M�� 
�9  $!  �

 �9��!)
����.9 ( 
N��99   ���$��*! 7;�  E�%

 ���p 
��	���:�).   

  


��+	 	
  

#��.� ��     R$1�2� �*���$� 
�$970  #��$� 
   R$1�2�

 �%�) 
��� � M 7�	����� . 
��	�$�    �$�	�	 
�$9

 � 7�	�1��% ���� =�)F��5��    �N�$��	 V*$	�� �� 
�

 ��$$0*�Bile Esculin    
$$.� #$$� =��$$D� � �$$���  

5/6 
$$��% #$$� =��$$D� �  $$E�%  
�$$9Optochin  �

 ��� � -���������PYR      �$� �$0�� ����$.9 � �$���

  Y�$O� 
�� �� ����.9 "� �Blood agar   �$�� �

CAMP #��� "��*4 #� �0*�   #�Q�*$! 7�	����� 
�9

 � ! .#��� -�� �� �9� #�����      #$� �$���D� #$	 ���$9

  *�$!�% -������W�� 
��%�    #��$� "��$*4 #$�   
�$9

 -�$$$�����W�� #$$$� =��$$$D� 7�$$$	�����)VRE �$$$� 

Vancomycin resistant enterococcus ( �$$^� �%

 � ! #�:�)6      Y$��� -�$�����W�� 
$��% #$� ����D�

 L��MIC )Minimum inhibitory concentration (

 L�� 
.	 #�E-test J��K� #�   �$�� . -�$*}.9�   #$�

#��� 
 #��.� �� #	 ��������*� �������  R1�2� 
�9

#��� 
� � %�� F ! 
��� � M �*���� 
  %�� �����

  -�$�����	��  ���� ����� 
��� G�&� "��*4 #� "(

 Y$$���70 #��$$� 
 7�$$	����� %��$$�  F%�0�$$��  

�:�) ���p.  

c���� -������	��  ����  #$PD� L�� #� 
� )  �W$!1( 

 -�� �� #	 %�% "�8�70 #����� 
  
��� � M 7�	�����

F !� 5  �� ����&: 
���% #����� X #��)   ����$��� 
�9

%�� #&��P� %��� ��������*�6  -�� -�� ��5 #����  
�

#^/;� ���p ����&: 
���% #���  �� 
�  $X    #$� �$9

#��� 
    #$��.� �� F $! � $M 
�������    � �*���$� 
�$9

#��� 
 �%�� "( %�� ����.  

 �:�) ���p �^�  � ��8�� J�&��P� 
��� #��� -��

 "( B$$$�p% ���$$$��*! 
��$$$� ��  L�� ��16srRNA 

 ! F%�0���6   $� C�$HO� ����� -��&� �� �E�/ c���� #

 F �( ��%) �W!2 (   
��	�$� -$�� #$	 %�	 k28�� 

 -������W�� #� =��D� =����: 7�	����� �� #��� 
�  

����   ,-$)µL(  

!2�3  5/2  

2MgCl  7/0  

dNTP  5/0  

!�/�!�  1  

��+��  2  

 4/��5DNA Taq Polymerase  5/0  
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 23�1 . �4
 �!5�67��! �6��3�&�8 ��� �'�! 
�� ���  �

76 91:� �!�-& ��� ;�	 ��5 �6 <�.�� 1
 =�5 7>?1 �
  

7	�� ��0�
 �6 @�!��� .�6 ��	�� 7��! 5� ��5 /�A � �5��� ���  �

1 B2 B3  �4 7��! 5� � D!
 
��&  �5��� �5  ��-& ��	��

�& ���6 .7��! �5��� �  �6D!
 ��-& ���� B.  

  

    =�$� #$� #$	 ���DSH20   F��.$! �$� � 
  �$����% 

JX567733.1  ���� �%NCBI  ��� ��K #� .  

#1/�� �% 
  &��  F%�$� 
     v��2�$�� 
��	�$�  $X

 Z��$�( �K� �"( "%�� �*�f���+  ��~� 
��� �  �%�)   
�$9

�-�$$����� 
$$�����f���+  ��$$*�f���+ � -�$$��+K 
�� 

"��$$�� �$$���&: -�$$�����	�� �$$� �$$p� L��  
��$$�  

Broth micro dilution �% �����  #$��.�   9�$! 
�   #$	

%��� �%�� #�:�]� =�5�� "( 
�� 
��.��   ���$p �����

�:�) .
��U� �K� #	 %�% "�8� c���� #�����    � $M 
�$9

Z���( -�� Y��� F ! 
���  ��$' #� �9    -�$� �� �$��	

�:� �#�:�� -�� 6F **	  ��~� 
   "%�$� �$*�f���+   �$��4

%�� F ! F 9�8� 
��U� ) C� M4(.  

  

  
 23�2 .���G& Polymerase chain reaction )PCR( 

7��! � /��?& <�.�� 1
 76  @�;��&�31�)VRE  ��

Vancomycin resistant enterococcus ( ��	��  

��--. � DH�I /�01
 J( �	�3%& ���!�-� 7. @�!��� .�6 .  

  
 ����4 .K�91( � �5
�L ���5���� �4
  @�!��� .�6 D�	�MH �6 N� �	�O���� ���7M	�>& �5�&  

�	�'�   .'�	/+ %�0'�)�1��( 

� �
  100 

4/��5 6"�"7+8#%!� 9�  
 

 :�;"8#%!� % <"=>/!# ?<"=>�K  0 

��� )�@�� ����� 9 ��!A(  ���:)�B"C�( 
 

60  30  100 

100  10  100 

100  20  100 

100  45  90 

121 )%DE+#� 9���(  15  75 
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#M�% �K� N�� J���/ 
�      "��$�� -�$�&� ��$^*� #$�

 �% -�$$�����	�� �$$���&: 
�� 
�� $$��+ #$$���D� �$$� 

#��.� 
  ��.�� "� �  9�! �%�) �������6   "�$8� c����

%�% #	 F ! 
��� � M -������	���    �$���D� �$^� ��

#� �����/    �$�/ � �$�� J���/ #� =��D� ���	 ��'

��  &� 15 �;	��� �% " �% J���/ #D�p%   �$� �$�� 75 

�� %�Q ����&: ��  E�% �� e0/   *��.�) C� M4.(  


��� -��&� 
�� ��+ �K� 
��U� F 9�8�  �F $!   �$K�

pH 
�� "��$$$�� �$$$���&: ����W�� $$$X L�� #$$$� 

�p�  
���Broth micro dilution  ! �����6  c����

%�% "�8�  #$	    $X �$K�    F $! F 9�$8� �$���W���  �%

����1p � 
 ��� Y���! ��� �� ��+6 #	 
��' #��  �%

pH  �$$$����5 �90  �% �  $$$E�%pH  �$$$����10 �$$$� �  

70  ����&:  E�%"( �� e0/ %�! ) C� M5.(  

��  �$]�% G�'�      -�$�����	�� #$	 %�% "�$8� c��$��

#��� Y��� F !  ���� 
 DSH20 =����: 7�	������ 

#&!� ����� �% 
 UV  ��' #�    �$� � �$�� =��$D� ���	

30  J� p �� �� #&!� -�� #D�p%20  ���	 e0/ �� C��

�� �.O� %�Q ����&:   *	) C� M5 .(  

  

 ����5 . ���5���� �4
pH � 7M�
 ,�-6 �
5��& � )UV(  �6

 @�!��� .�6 D�	�MH7M	�>& �5�&  

�	�'�   .'�	/+ %�0'�)�1��( 

� �
  100 

pH  
 

5  90 

8-6  100 

10  70 

�H
� I�;3 9��%�� 9  

10 ?20  %30 �B"C�  100 

  

     #$� F $! � $M -�$�����	�� ���W��� "�� -�.2�

 L�� 
.	SDS-PAGE "�8� F *9% 
    $��� 
�  #$�

 "��%� / 35  %�� "����%�1�	) �W!3( .  

-�*}.9�  �� F !  ���� -������	�� ����W�� X �K�

�1+ C� 
��   ��( ���	( ��~� ���  !6 #��9 
   !� = 4

   #$�:�� L�$� J�$&Pp Y��� F ! %�5�� 
   
�� �$� C�

��������*� ������� 
��	���  �W! �%4 ��� k28�.  

  

  
 23�3 . �	�3	�& J'� @������� 
�� @�!��� .�6  N�. 76

=�5 ���	�! 2�!��� K��!- �%� 2��.(  '5�H�� 3	
 �: ��&(

SDS-PAGE )Sodium dodecyl sulfate 

polyacrylamide gel electrophoresis(  

 ���L J'� 76 �1�635  D!
 
��& D!
5 D�! 5� J� 	
��%�.

��-�� J��1 7. D!
 ��� �'�! 
�� @�!��� .�6 �	�3%& J'� �  

  

  
 23�4 . ��5 �6 ��� ��	�� @�!��� .�6 �6��3�&�8 �4
 �!5�6

�%� �: 2��.( (��&  

7	�� 7 H�� =�6 ��M>Q #!�� ��� ��0�
 ��5 /�A �  �6 �: �

D!
 
��& 91:� �!�-& ��� ;�	 �� .�6 ��5. 
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2"3  

-�$$$�����	�� F���$$$��   -��]��$$$M "��$$$*4 #$$$� �$$$9

���( 
����� ���04 ��.�� �% =���� 
�9    ���$��� 
�$9

     
�$9%����	 �$01�2� J�$&��P� � #$�:�) ���p �^�  �

 �����%"(  �9 ��   ����W�� $X �$���4 "��*4 #�  %��$�

 �$$���� �$$�� F%�% ���$$p )9-5( .G�$$' ���  �$$]�%

C��  ���9 #	-������	�� F%�� "��*4 #� �9   �$�%��:� 


 �#]�  F ���% d��*E �% ���% %����	 .-������	��   
�$9

� Y��� 
 ����7�	���� �9� -������� �1	 =�� #� #	  �9

�� #�Q�*!  ��!� J�&��P� �%    �$���� %��$� �01�2�

#�:�) ���p �� �  �� "�*	�  -�$������ �� 
%��� %� &�   �$9

��� F ! #&��P� )14-10 �6( .  

#$$&��P� -$$�� �%�  
��$$� k��$$Q � 
��$$� � $$M

-������	�� #&!� #� =��D� 
�9 
 UV  #$����� �%   
�$9

     ����$��� 
��	�$�  $X �$� #	 %�� �^� %��� 7�	�����

 ������$$��*� �$$�� *$$!�� C�$$&:6 %�% "�$$8� c��$$�� #$$	   

5 #$$����� 
 7�$$	������  �$$� 
��$$U� �$$K� 
���% $$X 

#���  �%�� ��������*� ������� 
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Abstract 
Background: Furthermore application of bacteriocins as alternates for antibiotics, they are fermented 
as food preservation currently. The aim of this study was isolation and purification of ultraviolet-
resistant bacteriocins from enterococci strains active against Listeria monocytogenes.  

Methods: Different strains of enterococci bacteria were isolated and identified from various clinical 
specimens and bacteriocin production were evaluated against strains of Listeria monocytogenes. An 
isolate of enterococcus bacteria that produce significant bacteriocin against all studied strains of 
Listeria monocytogenes was identified based on its phenotypical and biochemical properties as well as 
its 16SrRNA gene sequencing. In the next stage, this bacteriocin was purified and the effects of 
proteolytic enzymes, pH, temperature and ultraviolet radiation (UV) on its activity were tested and its 
molecular weight was determined by SDS-PAGE (Sodium dodecyl sulfate polyacrylamide gel 
electrophoresis) method. 

Findings: 17 strains of enterococci were isolated and five isolates exhibited an inhibitory effect 
against Listeria monocytogenes strains and among them, one enterococcus had inhibitory effect 
against all four strains of Listeria monocytogenes. This enterococcus was identified as Enterococcus 
faecium strain DSH20 (access number: JX567733.1). Using proteolytic enzymes led to the loss of 
antimicrobial activity; so, protein nature of it was confirmed. Bacteriocin production was resistant to 
UV, high temperature and pH changes. The molecular weight of the bacteriocin was at approximately 
35 kilodaltons. 

Conclusion: Biochemical properties of this bacteriocin, such as thermal stability, resistance to UV 
radiation and pH, were significant. These properties present it as an alternative of antimicrobial agents 
against Listeria monocytogenes and preserving of fermented foods. 
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