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%��@A  
 A�)"�7/9B !�C5� �����!� D�%�E� A�� �� FCG1B  C*! �H��/9 H���$�I4B  ��JK7 067��!�'
/, H���4���'"L  ��4���'"L H��

�&�4  .��� �C�� M��" �!B @�7��NO �� �C* �CP���4��* C��K7 �� Q, D��CP��G !�"�� �&�'"L ��  �� ���R'4�PCR  �N���, ��!��
 ���S'O�D��CP A�� ��JK7 �� �G C*!H��/9 H���$�I4B  � A�)"�7/9B TG�" !� �U
B ���
��71B  VN" �� �'��W! ��+�L� #���B

X�5')�  A��YNG .09�� !��W �4!�� �!��D
�Z��� #��� ��JK7����) �!��� 37 �'
�4 DP!�����  -C� D�0 24 � 48  � (0��4
 -C� D� �/"�7�) �7!��_ !�N�715 �C
�N�W�� #�+�� �� (D5�W� A�)"�7/9B1B  !�D��CP !�`_ +�
 �&�'"L ��G .C* �����!� #���, !�

7 �4!�� ���! T* �!��K ��JD��CP��G  �� �&�'"L C*!H��/9 H���$�I4B ���" �EW  !�"�� VI" !�`_ !�4���'"L H���
�&�4 H���4���'"L ��!�'
/,  a�7�7 D� b�'�" D
�N
 �87/1 5/6  �9 �'
�4.��� �'�  �C
�N�W�� C�!� A��YNG A�)"�7/9B1B 

D
�Z��� �� Q, !�`_ !� �!�����!�'
/, H���4���'"L #��� !� ��G0 24  �48  a�7�7 D� 0��460/63 28/50  �34/45  !� �
 !�`_�&�4 H���4���'"L  a�7�7 D�55/73 70/71  �17/63 � .���D��CP A�� (�C* �/"�7�) �C
� ��� b��4 A�� �� ��/ !� �G

 D� �U
B �C
� b��4 �� D)��5����� M&*�!�� )05/0<P(  A�)"�7/9B 0)
��71B  �!CG� TG�" .  
B�C���  :+���
X�5')� �'��W! ��+�L� PCR ���S'O� �N���, ��!�� ��!�'
/, H���4���'"L �&�4 H���4���'"LB 4 H���$�I

.H��/9   
  

 D��E� 

d!�W���* �G A�_ !� ��)9 Ce%�� ����&�� M���� A��7
�9 �!�CU�
B��!���G �� f�)6� ����� A�� .C
�*

X)�
��!���&�� #���P ���S'W� -!�)O #��" �!�� ANg �G
 �C�CU7 A�)"�7�&��� h��
� � !�I4� C�%�7 DE4�� D� ���,�


 D� +�
 -L�S6� A�� #��C��" F�S� 0�/4 ���� �iCP
�� !�N*C��B )Magnusson et al., 2003 .(A�)"�7/9B �G

0�%���'� j+P ��G �� �O�� k4�7 D" C�')G �l!�W D��
�J
D
�� Q�P ��GH���$�I4B )H��/9 H�&�'���!�,  �

H����
 C�%�7 ( � �C����D5�� H�4� ��A�� Q
�$B �C�� -

�567 ���N%�#���4 -�5  �+
���4 -���"�7 0)Z
 ���� !�
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�� !��W��.C
�  A�)"�7/9B1B1 )1AFB( �N4A��7  h�

��W �� � A�)"�7/9B f�)6� �C�" ��+
���4 ���� A��7

��04� �C* D'O��* ����� D� �7 D" ���� )Hernandez-

Mendoza et al., 2011 .( 09� �� �*�
 ���S'W� -/&	�
�9 C�%�7 #��C
�! TG�" �� � ��!��	" -L�S6�B��!� ��G

A�)"�7/9B D" �7����Z� !��" !� ���� F�S� 0�/4 !� �G
�%B ����� ���� #��C��"�� ��(�� �� �7 �C���� m��� C��"

 b�'�" ���� C�B!�" @�! V� Dn�!� !�o�� D� �
����9 -��%�E�
'� .���� -!�� �l!�W ��N4 A�� D� ����%BK�N
 D
�R47 #��

A�)"�7/9BX')�4 �� M��" !�� D� �! �G F�_ ���%B ��G
���N� � ��N
" @�! ��P�� ��G �9�� A�� #�+�� TG�" 0UP

D� -���"�7 �� !��W ���R'4� �!�� b��W M��W D
�'4B V�� .C
��
�C�� M_ ��! H�4� A�� �� �EO A'O�4 ��C6� ���� bB
A�)"�7�&��� A�� �� DUP��� ����� ���� ����%B �� 0�
�N� �G

��'"�� � �G�NZ� �� ���R'4� .04�U
B D� ��� p�!�O �� ��G
B h��
� X)�%���'� � f�P 0����W �� V�'"L C�4�7/9 A�)"�

�q A�� #�+�� TG�" 0UP �')�� @�! A��7�J
A�)"�7�&��� @!��� ���'4� D� �U
B b�5'
� �� ������P � �G

�� f�)6� -�
���_ �� � #�)
���* )Wu et al., 2009 .(
��'"�� V�'"L C�4� ��G �� � �%B ��GC�4� C�%�7 ��

0�%���'� C�4� V�'"L M��9 C�4� #�YNG ����� ��G4 
D�* -���"�7 �� �O�� � V�'"L M��9 �)"�!C�G -

d!�W C*! b�'�" ���� ��L�� 0����W �� ���4���'"��G � �
C
!��!�O�� �l!�W ��N4 C�%�7 A'O�4 ��C6� . -��%�E�

�&�� 0����W �4!�� !�o�� D� ��C�'�X)�
��!��SO �G���" 
��'"�� #�+�� TG�" ���� V�'"L C�4� ��G1AFB  -!��

��'"�� A�� .04� D'9��b�S7� �� ��r
 � D
�� Q�P D� D')� �G 
 TG�" +�
 �*!��� ���� !� �! #B #�+�� C
!��W A�)"�7/9B D�

C�G� )Hernandez-Mendoza et al., 2011�7��" .(  �
                                                                       

1 - Aflatoxin B1  

#�!�&NG )2007 ( �4!�� �� �l!�W Cg ��J�765  D��4
H���4���'"L  � b��9 C*! ��G��9 !� ��L�4 �� �C* �CP

�9�� D" C�'9��!� b��9 ���" 10 D��CP A�� �� ��'"�� ��G
0�%���'� C�%�7 DE4�� D� ��O b��9 C*! ��9 !� D�%�E� �!�� -

 M��5� !� -�'"L M��9 �)"�!C�G � -�'"L M��9 ��o
 ���G
H���$�I4B  ���,�����4  �%�_ !� C
��� �l!�W Cg �J� ��!��

D��CP A�� ���N7 D" �� Q, � b��9 ��� C*! ��9 !� �G
 ���� �! ��r�� A�� �C�'I, -���"�7 C�%�7 DE4�� D� +�%�!C�G

C
��� )Coloretti et al., 2007( .�� s��'
 H�4��'4�"  �
#�!�&NG )1998 (��'"�� ��7�'���9 ��'G V�'"L C�4� ��G

P� ��'	�� �l!�W Cg t��O �� @�7��NO !� ��P�� �!��
VI" M���� ����� !� ��o
 #�
 ����H���$�I4B ��,4����� 

���!���9  �����
��  C�%�7 �%B ��GC�4� A��YNG .C
!��!�O��
��'"�� A�� k4�7 �C* Cg t��O �� �')�$���4 �J� ��!�� �G

 !� V�n��,�" C�4� � ���� �U
B �l!�W�4���'"L H��
Q�)
��R
�4 d!�W C*! A'O�4 ��C6� !� �C��" T5
 �G

�!�� )Corsetti et al., 1998( .A��A�C%� #�!�&NG � 
)2005 (��'"�� ��J�7 #�
 �� �C* �CP V�'"L C�4� ��G

 #�+�� TG�" �� �! T"��� �*�7��NO1AFB �����!� �!�� 
�� .C
��� !��W��'"�� A�556� A�� s��'
 H�4� ��G

H���4���'"L D
�� �� D)��5� !� ��GH�"�"��C,  �
p�'4�
�&��%  #�+�� TG�" ���� ��'	�� ���
��7 ��

C
��� !��!�O�� A�)"�7/9B )Zinedine et al., 2005( .
��g�9 ) #�!�&NG �2004( +�
 �4 @�7��NO �� C�')
��7e'� 
#���� ��'"�� ��G�n��" H���4���'"L H���4���'"L 

�!�'
/,�  ���'���9 H���4���'"L I" TG�" 0���O �� �!V-
C���N
 �CP ���� )Fazeli et al., 2004( . A��YNG ��`7��

�W��� � )2011(  ����&�� Cg 0���O �����!� !�
e�4 @�7��NO k���* b�'�" �� D" C�'9��!� @��% #�
 �'
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�� #��� � ��� ��o
 ��NZ7� M&* D� #��7q 0��NP ��J
 H���4��Q���'��4 XU�) � (Q��,�! C%�� M��� A��7

/�9�'�4 �!�I4�!�
 XU� �� �&�)VI" M���� A��7����  (#�

��N
 b�'�" �! )Mortazavi and Sadeghi, 2011( .  

��'"�� ���
��7 D� DP�7 �� C*! b�'�" !� V�'"L C�4� ��G
D��4 �� D�%�E� A�� A�)"�7/9B #�+�� TG�" � �l!�W ��G

�7 FCG @�7��NO �&�'"L ��G�����B �� �O�� 0����W A��
 C*! A'O�4 ��C6� !� �C�� M��" �!BH��/9 H���$�I4B 

 C�%�7 �� 0�
�N� �1AFB XU� �� �&� #���� D� A��7
A�)"�7�&���.C�B !� ��P� D� �+
���4 ��G 

�C� C ���� ��
  
 #�')�� �� �g�_ D�%�E�1393  #�')��7 �71394  0
���� !�

 ����� �C&	
�� � #�')�� �&*+, ���� ���	
�� ��!�� � ���

 ��(
� #���� ����� ����� � ��!��	" ���� ���	
�� �����
 �C'�� D�%�E� A�� !� .09���, V7D���,D��CP u%�O ��G

7��NO ����&�� #��)
�I4�4 �EO 0	" �� �&�'"L� @
 ���S'O� 0	" k�6� !� �C�� M��" �!BAgar MRS 

D��CP D�%�� ���4��* �� Q, .C�B 04� D� (#�N%B p��) ��G
@�! �� ���R'4� �� �o
 �!�� �$�%�9!�� � ����N�*��� ��G

 ��� �+��B v
! � �L�7�" #���B ��o
DNA V7 �U
B D���,
 ��
���) w��Z'4�AccuPrep K-3032� (����P ��"  

 k4�7PCR  ��x&7 ���S'O� �N���, ��!��)Ferchichi et 

al., 2007 ( -L�S6� ��W��'� �PCR�%��7 ) ����MWG 
C* (#�N%B.  !� #���B A�� !� ���R'4� �!�� ��G�N���, b�CP

1 .04� �C�B  

 b�CP1-  #���B ���� ���R'4� �!�� ���S'O� ��G�N���,PCR D��CP ���4��*�&�'"L ��G  

�N���, 0���S'O� #�+��   �N���, �%��7�5 D��3 
 �%��7 b��

FCG 
�P�� 

��'"��V�'"L C�4� ��G F: GAACGCGAAGAACCTTAC  
R: GCGTGTGTACAAGACCC

500 ��� 0RP  Ferchichi et al., 

2007 

  
 T�"��PCR  +�
 X(_ !����U
50 �'�%��&�� V� M��* 

 �!�C
�'4� �9�� C_��PCR 25  �N���, �G �� b���&�,
 �G �� ����Z�dNTP  0o�� ��2/0���� !L��25  ��&��

 ���A����%B ��4 Taq   0�%��9 �� ���N��,5/2  C_��
 � (D)
��9 04���!)2 ��&�� �� �'�%DNA  0o�� ��100 

�
�
 0*�4�� ��x&7 b�� D�_�� !� QI4 .C* ��(
� ���
DNA  ���� !� z�� h��* ��94 �'
�4 DP!�����  -C� D�2 

 �� � D'	� ���B D5�W�35  �7!��_ D��
�� �� DO�l94  DP!�
�'
�4����  -C� D�30  D�
�J61 �'
�4 DP!� ���� -C� D�

60  � D�
�J68 �'
�4 DP!�����  -C� D�60 D���� D�
�J  .09��
 -C� D� +�
 ���U'
� ��x&7 D�_�� ��(
��47  ���� !� D5�W�

68 �'
�4 DP!�����  bC� 0�!�" ��&��4���7)CG1-96 
��" �C�, DN7�O (��%��'4� )Ferchichi et al., 2007.(  !�
TG�r, A�� ���� TZ� D��CP�C* ���4��* ��G !�  k�6�

MRS broth ���� 37 �'
�4 DP!�����  ��� k���* ����G
 -C� D�24 ��'"�� QI4 .C
C* ���� 0	" 0��4 D� �G

b�YZ� $�R��'
�4 VN" !� !��10000 D5�W� !� !�� ���� 4 
�'
�4 DP!�����  -C� D� �5  Q, � �C���� $�R��'
�4 D5�W�

 MN� .C
C* M_ �$�%��+�9 ��4 !� 0
�7�
�,�4 F�_ ��
+�� �'��U
 � C���� !��&7 !�� D4 �	')*���_ ��4 f�P #� 

 �!�
 D'�)
�� !� �'��'9��'&I4� VN" D� ��'"��600 
�'��
�
 ���C
� X�o�7 uZ	� ����5� !� ��'"�� ��C�7 � ����
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C���� . H��/9 H���$�I4B)5004PTCC(  0	" �� Q, +�

k�6� ��! �� PDA1  ���� !� D'RG V� -C� D�25  DP!�

�'
�4���� �D
�Z��D�_�� !� .C* �!���  �� �G!�I4� C��
�NP 0��, {E4 �� A�%�4 -�R)9 �9�� !� � �!�B7=pH  D�

}�'��U
 � C* ��!�B!� #��)
�I4�4 -!��  �L VN" D�
 �'��'��4�NG��C�7 ���� �G !� !�I4�#��)
�I4�4 �� �'�% D� 

610  C���� X�o�7)Tropcheva et al., 2014 .(  
7 �����!� !�o�� D�KD��CP ��J&�'"L ��G C*! �� �

H��/9 H���$�I4B b��4 �� C�!� V� �G �C* D')* ��G
D��CP �� ��C") H���4���'"L ��G810 ���� �G !� ���"

0	" k�6� D� (�'�% MRS broth  -C� D� � C���� {�5�7
12  ���� !� 0��437 �'
�4 DP!����� D
�Z��� .C* �!���

k�6� QI4 0	" k�6� �� !�"�� 0	" PDA )45  DP!�
�'
�4X(_ !� (���� D'Z�! 0��, !� � ~��Z� ���)� ��G

0��, M��* b�'�" D
�N
 .C* k�6� ���_ !��!��B ��G
 0	"MRS broth  ��5�
� �� Q, .��� �&�'"L ��'"�� CW�9 �

 0	" k�6�3 DE5
 -!�� D� d!�W !�I4� �� �'�% ��&��� �
D'*��� 0��, �+"�� 0N)W !� � {E4 ��! �� QI4 .C* 

0��, ���� !� ����G k���* !� �G25 �'
�4 DP!�����  !��W
 �7 �U
B !� VI" ���" C*! �EW D
���! -!�� D� � C�'9��

 b�'�" D
�N
 !� VI" D" �
��� �! 0��, {E4 M��" !�� D�
���C
� C
�*�, C���� ����)Tropcheva et al., 2014.(  
 �4!�� �������
��7D��CP ��G!� �&�'"Lf�P 1AFB A�� 
A�)"�7�&��� ) �N��4 0"�* ��Sigma 6636D� (-!��

b��� V� ���� ���_!��,�!�C��O A�)"�7 .C*�� QI4
b��6� D� #��+9�#+���M��'�
�'4�D� (#�N%B p��)0�)


97:3 ���Z�7b/_ !�A��!�� �� -�R)9 �9�� !�7=pHM_ 
 .C���� D���� !�D� �G����b��� �� �'�%��G A�)"�7 ���_
0��NP�SZ	���D��4�����'"���!�����+9� �o
C*. 

                                                                       
1 - Potato Dextrose Agar  

QI4b���#��� !� �G��G0 24  �48 0��4 ���� !�37 
�'
�4 DP!� ����!�!���&�* !�7���&
�D
�Z����!���C
C*. 

D
�Z��� �� Q, �!���b��6��9��-�R)9���_D��4
 � ��'"��A�)"�7/9B -C� D�15  0��4 �� D5�W�10000 

 D5�W� !� !��$�R��'
�4C�����7��'"�� b��4���� �CP.
QI4 #�+��1AFB b��6� �'��W! ��+�L� @�! �� �
�W�9

�'
B A�� �'��W! T�"��) X�5')��'
B �� D
�N
 #$$#�	
 # !��
�'
B D� b�S7� !� �C* 0�" VN" D� (���S'O� ����� ��+�L

(#�N%B) b��	
�'��� 0"�! p�* �� �C* �!�C��O ���C
��� ��
 !�C5� #�NG ���_ � ��'"�� CW�9) b�'�" D
�N
 �� �

C���� D)��5� (A�)"�7/9B )Hernandez-Mendoza et 

al., 2009.( A�� �� ��/� 0UP �4!�� ���
��7 b��4��G  ���
�C
� !� TG�"  #�+��1AFB �� !�N�7 ���R'4� �7!��_ .C* 

���� � b�N�!�N�7 �7!��_ Q, �� 0*���� b��4 !� D�_�� 

C*! �N'�!��% � ) $�R��'
�410000 D5�W� !� !�� 4  DP!�
�'
�4 -C� D� � ����5  (D5�W�10 �����'�% b��6� �9�� 

��'"�� �� �SZ	� 0��NP ���_ -�R)9�U7 �&�'"L ��G D
!� �  ����121 �'
�4 DP!� -C� D� ����4 D5�W� �/"�7� 

7 QI4 .C*KC���� �4!�� A�)"�7/9B F�_ �� #B ��J 
)Shetty et al., 2007.(   

#���B �� ���R'4� �� TG�r, A�� �� M��_ s��'
�!��B ��G t 
M5')�  �  D9�� V� Q
��!�� +�%�
B !����� {E4 �!��

05/0<P  .09�� !��W M��67 � D�+(7 �!�� !��&7 D4 ��� ���
 ��
 �� a�7�7 D� +�
 �G!���N
 X4! � s��'
 �!��B +�%�
B

��G!�+9� SAS  DZ)
2/9  �Microsoft Office Excel 
}�9�� D" ���G!�N�7 !� D" 04� {�g�7 D� ��L .C* ���R'4� 

D
�Z��� #��� ��JK7D��CP �� ��C" �G �!�� !� �!��� ��G
���� !� M5')� M&* D� �&�'"L ��G0 24  �48  �� 0��4

 A��YNG � ��� D'9�� !��W �����!� �!�� A�)"�7/9B TG�"
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 !� b�'�" D
�N
 � �&�'"L D��CP �� ��JK7 D" ���G!�N�7 !�
 M5')� M&* D� 0	" �� Q, X	* �7 b�� ��G��! �� V� �G
 +�%�
B �!��B @�! �� ��� �C* �C�(�4 H���$�I4B C*! ��

 ��/� .C* ���R'4� D9�� V� Q
��!�� D)��5� �!�� !� A�� ��
 TG�" 0����W ��6% D� ���C&� �� �&�'"L D��CP ��

#��� !� A�)"�7/9BD
�Z��� #�)&� ��G A��YNG � �!���
 D��CP �� �� V� �G ���� � �C
� 0%�_ �� A�� D)��5�

 #���B �� +�
 A�)"�7/9B TG�" �� �&�'"Lt  ���R'4� M5')�
.C*  

F��	>  
������!  ��x&7 D�%��DNA D���, V7 0	" �� M��_ ��G

 �!�9��'&%� b$ �� @�7��NO ����&�� #��)
�I4�4 �EO
 �C�%�7 -L�S6� M&*) C���� C���71�%��7 s��'
 .(���� 

 -L�S6�PCR  �� ���S'O� �N���, ��!��DNA D���, A�� -

�%��7 D)��5� �� Q, +�
 �G���� �� !�"�� ��G !� ��P�� ��G
����,� �7��/�� ��G2NCBI  �3RDP  ���4��* D� �(��

��!�'
/, H���4���'"L  ��&�4 H���4���'"L * .C 

  
 M&*1-  -L�S6� �!�9��'&%� b$PCR �%��7 �� ���S'O� �N���, ��!�� FCG500  ��� 0RPD��CP ���4��* 0UP �&�'"L ��G

M��" �!B @�7��NO ����&�� #��)
�I4�4  A�L) �C��2  �3 A�L) ���� 0RP C� �"!�� -!��(� !� (1D
�N
 A��YNG � ( 0�x� b�'�" ��G
 ���_DNA  u%�O 0	" �� M��_Lactobacillus spp  A�L)4 A�L) ��'"�� CW�9 �� �R�� b�'�" � (5.(  

  

s��'
  �� M��_7KD��CP ��J ��G��!�'
/, H���4���'"L � 
�&�4 H���4���'"L  C*! �� H���$�I4BH��/9 � !���N
 !

1 #�	
 04� �C* ������ Do_/� D" !�E
�NG . D��CP ����
��!�'
/, H���4���'"L  �� D)��5� !�H���4���'"L 4�&�  ��

 D��� ��'	�� ��C
!����� 0�%��9 H��/9 H���$�I4B
��� !��!�O�� . +�%�
B+�
 s��'
 /'O� D" ��� #�	
���� F �!��

 ���" �EW A��H��/9 H���$�I4B  D��CP ���_ 0��, !�
��!�'
/, H���4���'"L 0��, � b�'�" 0��, �� D)��5� !� 

 ���_�&�4 H���4���'"L 0*�� ��P� )05/0P<(. 

                                                                       
2 - National Center for Biotechnology Information 

 ���_ 0��, �� b�'�" 0��, !� VI" ���" �EW A�� A��YNG
�&�4 H���4���'"L ���� F/'O� ��4 ��! �7 b�� ��! �� -

 X	* � X(�, �!�Ul ��G��! �� ��� C	
 �CG�	� �!��
���� 0��, �� A�� !� VI" C*! !� F/'O���� !�� 

)05/0P<( #���, !� D" 04� �"� D� ��L . T* �4!�� �!��
 ���" �EW ���!H��/9 H���$�I4B  D��CP !�`_ !�

"L ��!�'
/, H���4���'"L�&�4 H���4���' �  D� b�'�"
 a�7�741/0±87/1 34/0±50/6  �0±9 �'
�4��� �'�.  

  

3 - Ribosomal Database Project 
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 !���N
1- D��CP ��J�7 C*! �� �&�'"L ��GH��/9 H���$�I4B  .VI" ���" �EW A���7 ��  

���� F/'O� ��P� �C� ��
���N
 ��! �G !� D��	� F��_ !� !�� {E4)05/0P< (04�.  
!� �� ����� TZ�  TG�r, A��0��NP�SZ	�D��CP �� -

7 � D�U7 �&�'"L ��GK �� #B ��JTG�" 1AFB  .C* �4!��
 QI4A��
�������5�~���� A�)"�7/9B f�PD�b��6� -

�!�C
�'4� ��GD
�N
 A�� ��G��A��
���f�P�!�C
�'4� �R�
(A�)"�7/9B CW�9 D
�N
)X�)57�!� �C�100  f�g C����

 .��* #��� C�!� -!�� D� s��'
 �7 D� s��'
 �C�B 04�

 b�CP)2
 (#�	  D" ��� �� �&� �����'"�� 0��NPM���� 
�q F�_ !� �J1AFB �� .C*�� �C
�N�W�� C�!�1AFB  ��

 0��NP T��+9���!�'
/, H���4���'"L  ���4���'"L H�
�&�4  �7 a�7�7 D�910×2  �910×4 ���� �G !� ���" �'�%

���� ����7 #B �� Q, �%� 0*�� �%�+
 �C
�! !� �!��
 !�C5� TG�"1AFB  C	
 �CG�	�)05/0<P(.   

 b�CP2- �C
�N�W�� C�!� 1AFB 0��NP !�`_ !�  ��'Z� ��G ��!�'
/, H���4���'"L � H���4���'"L�&�4   
      ) 0��NP910×CFU( 

   �&�'"L D��CP  

5/0 1 

  

2  4  6  

��!�'
/, H���4���'"L  a2/2±79/81  b3/1±83/76  c91/0±60/63  c83/1±30/62  c55/1±71/60  

�&�4 H���4���'"L  a5/1±90/89 b37/1±35/83 c12/2±44/79  d90/0±65/73  d89/1±12/71 

���� F/'O� ��P� �C� ��
���N
 D��CP �G �!�� !� D��	� F��_ !� !�� {E4)05/0P< (04� .  
C�!� �C
�N�W�� 1AFB D
�Z��� �� Q, ���� !� �!��� 37 

�'
�4 DP!� ����#��� !� ��GD9�g� �� Q, D���9/�) �R� 

D
�Z��� #�C� � D��CP #C* (�!���24  �48  !� 0��4
 D��CP !�`_��!�'
/, H���4���'"L  �4 H���4���'"L�&� 

 !��W �����!� �!��) s��'
 .09�� !���N
2#�	
 ( ��� D"  C�!�
 �C
�N�W��1AFB #��� !� ��G0 24  �48  0��4 !�`_ !�

��!�'
/, H���4���'"L  a�7�7 D�60/63 28/50  �34/45% 

 �C
�N�W�� #�+�� �1AFB  D��CP !�`_ !� H���4���'"L
�&�4  a�7�7 D�55/73 70/71  �17/63%  .����� H�4� A��

��!�'
/, H���4���'"L#��� !�D
�Z��� ��'Z� ��G�!��� 
���� !�� D� F�_ !� ��'	�� ���
��7 �� �!��1AFB  !�

 �� D)��5��&�4 H���4���'"L ��� !��!�O�� )05/0P<(.  ��
A��
��� D)��5��G VN" D� ���� F/'O� MW�C_ #���B�!�� 

)LSD {E4 !� (95%  C* uZ	� +�
 �C
�N�W�� #�+�� D"
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1AFB  !�#��� ��G24  �48  0��4D
�Z��� �!��� !�
 !�`_��!�'
/, H���4���'"L D)��5� !�  !�C5� ��

A�)"�7/9B��R� #��� ! ���� -��R70*�� �!�� 
)05/0<P( .A�� �� ��/�  �C
�N�W�� #�+�� A��1AFB  !�

 !�`_ �&�4 H���4���'"L D� 0�)
 �R� #��� !�24 
D
�Z��� 0��4���� -��R7 �!��� �%� 0*�C
 ��P� �!��

 �� C��48 �� 0��4D
�Z����� -��R7 A�� �!���!�� ��� 
)05/0P<(.  

  
 !���N
2- D��CP ���
��7 D)��5���G  ��!�'
/, H���4���'"L ��&�4 H���4���'"L  F�_ !�1AFB #��� !�D
�Z��� ��'Z� ��G .�!���

���� F/'O� ��P� �C� ��
���N
 #��� �G !� D��	� F��_ !� !�� {E4)05/0P< (04�.
A�)"�7/9B �C
�N�W�� #�+�� b��4 !�`_ !�  �C
� D)��5� !�

��  �/"�7�) ���� b��4 �C* -C� D�15 D��CP (D5�W� ��G

 �!�� �&�'"L D�%�E�) ��� #�	
 +�
 !���N
3 #�+�� D" (

�C
�N�W��  D��CP �� �G !� �7!��_ !�N�7 �� Q, A�)"�7/9B

b��4 D� 0�)

� ��G���� !�� D� �C �!��09�� TG�" 

)05/0P<(�� . �C
�N�W�� #�+�� �C�B 04� D� s��'
 H�4�

 D��CP !�`_ !� A�)"�7/9B ��!�'
/, H���4���'"L, �� Q

�7!��_ !�N�7 b�N��  ��6/63  D�1/48%  !�`_ !� �D��CP 

H���4���'"L  �&�4+�
  ��55/73  D�98/54%  .09�� TG�"  

  
 !���N
3- ���
��7 D)��5�b��4��G�&�'"L �C
� ��� � �C
� F�_ #�+�� ��1AFB.  

���� F/'O� ��P� �C� ��
���N
 ��'"�� �G �!�� !� D��	� F��_ !� !�� {E4)05/0P< (04�.  
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GH�  
@!�+� ���O� �!��!� ��C�'� ��G A�)"�7/9B TG�" 0����W

 �0�%��9 ��G��'"�� �l!�W CgV�'"L C�4� ��G 0UP 
�C
!�CU�
 #���� D� �U
B �� ���R'4� ��P D� �')�� ��G

�
��+9���G �'
B � (#���4 D� /'�� �EO M�%� D�) ����N�* -

V�7���0���5� T��+9� M�%� D�) �G�'
B ��G (�&�7���
04� �C* @!�+� )Gerbaldo et al., 2012; Oliveira et 

al., 2014) A��%�� � ���!��� .(1995(  ��J�7 �4!�� D�
D
�� �� ����Z� ��GH���4���'"L  ��G���4 �� �C* �CP

 C*! TG�" �� �!�(7H��/9 H���$�I4B  C�%�7 �
b��4 D" C�'9��!� A�556� A�� .C�'O���, A�)"�7/9BG ��

 C*! b�_ !�H���4���'"L D
��P �� M��" 0�
�N� D� !��W� �

��'"�� A�� 0	" 0
�7�
�,�4 ��� C�')G �l!�W ��G!�I4�G �

 #B ��G!�I4� a��Z7 !� d!�W C*! �� ������P X�����
�C
 ���J�7C
! TG�" A�� �� ��/� .pH  �74  �� ���R'4� ��

7 0	" !� V�'"L C�4� � V�!C���" C�4� �C	
 ��NZ
��'"�� �7��R'� ��C
!����� -��J� ���� D� �(�� !�"�� ��G

D
��P ����'"�� ~��Z� 0	" .C* d!�W A�� !�I4� �
��G �
 � V�'"L C�4�H���$�I4B H��/9D�4�7 �� 0�
�N� ANg  

 C�%�7 d!�W1AFB  0	" 0
�7�
�,�4 ��� 0O�4 ��C6� +�
 �!
��'"�� A��/9B C�%�7 �� �9�� �GA�)"�7 ��" ������P  �

0*�C
 d!�W C*! �� ���J�7 )Gourama and Bullerman, 

1995(. ) #�!�&NG � �"�&��!�L2000( D
�� C�')
��7 +�
 -

��'"�� ��'Z� ��G �CP @�7��NO �� �! V�'"L C�4� ��G
 A�556� A�� .C���N
 �4!�� �! �U
B �l!�W Cg 0�%��9 � ���"

 D" C�'9��!�H���4���'"L ��!�'
/,  D
�����21B C�%�7 �� 
 � C�4� V�'"L M��9 -���"�74-  V�'"L M��9 �)"�!C�G

C�4�  C*! !�U� ���
��7H��/9 H���$�I4B  �H���$�I4B 
�(��
 �� �!�� �!C*�� )Lavermicocca et al., 2000( . ���%��

) #�!�&NG �2009 ( A�� �� C�')
��7125 ��'"��  �� �C* �CP

��'"�� ��!�� �C�� M��" �!B ��G/)�� �4�R
�" /)�� 
��!���4 H�C�n��'
+� p�'4�
�&��% "L H�"�"�'"LQ�' 

��!�'
/, H���4���'"L  � �&�4 H���4���'"L� -��J� �
VI" D��� �� ��W ��C
!����� ��G�(��
 H���$�I4B ,�� -

�����4 �7!�9��"�!  �Q)����C
� ���9�(�% ��4��* �!C��" � 
)Valerio et al., 2009( �l!�W Cg -��J� ���� M�L� �� .

��'"���� V�'"L C�4� ��G �%B ��GC�4� C�%�7 D� #��7
0)�� �C�'I, -���"�7 � M�'4� �� #$�!C�G C�)"��,9 b��

 .��" �!�*� �U
B k4�7 D'�%���'"�� �l!�W Cg 0�%��9G ��
��4 �J� D� V�'"L C�4� -���"�7 A�� �')�$�+�
  �!�� ~��7!�

)Kabak et al., 2006.( ��'"�� �� ��/� V�'"L C�4� ��G
d!�W C*! !�U�A�)"�7 ��GA�)"�7 D� b�S7� ���
��7 ��G ���

 ��o
1AFB  ���N4 A�� TG�"  .C
!�� +�
 �!b�- � ���o

) #�!�&NG2000( D��4 ���
��7 �4!�� �� ��GH���4���'"L 
H�4����!  ��
��,��,�
���* ����'"��  TG�" !�1AFB 

 ��'"�� ��r
 D� D')� �9�� � #�)&� k���* !� D" C�'9��!�
 k���* !� �*!��� ���� �� A�)"�7/9B #�+�� TG�" ���
��7
 !� A�)"�7/9B f�P � �N(7 !�C5� A��YNG � �G��	����B

09��04� -��R'� �C
� ��P�� �*!��� ��G )El-Nezami 

et al., 2000(. -�J�G  #�!�&NG �)2011(  �'��R_ T5
 +�

�n��" H���4���'"L  ���7�! H���4���'"L 5� !� �! M��

T�7 D� A�)"�7/9B �"�!�O {�5�7 �� �*�
 ��7�C�)"� ��G
D'9�� H�4� �� .C
��N
 �4!�� @�� �� �G A�556� A�� ��G
��!�, �!�� ���U� ANg !�"�� ��'"���4 ����N�*��� ��G�' �

 ��N�� �� C�" 09�� �� 0��R_ � A�)"�7/9B !�`_ !� #�O
 !��!�O�� C����4��9 ����� ���� C�%�7 !� ���R'4� ���� ��L

 A��YNG .C
�����7�! H���4���'"L � ��'	�� ���
��7 ���
T�7 �� 0��R_ !� A�)"�7/9B {�5�7 �� �*�
 ��7�C�)"� ��G

0*�� #�O ��4 )Hathout et al, 2011( . 0Z�&�

 ����B�S
 #�!�&NG �)2013(  +�
C
��� #�	
  �� ���R'4� D"
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�n��" H���4���'"L  �� ��J�7 ANg ����� MiN&� #���� D�
�� @�� #�O ��N4/, ����N�*��� ��G�'��!�,{E4 C
��7 

1AFB CG� TG�" #�O ��4 !� +�
 �! )Nikbakht 

Nasrabadi et al., 2013( .  
 D" ��� #�	
 +�
 TG�r, A�� s��'
�!�'
/, H���4���'"L�  �

 �&�4 H���4���'"L�C�� M��" �!B @�7��NO �� �C* �CP 
 C*! !�U� ���
��7H��/9 H���$�I4B A�)"�7 .C
!�� �! ��

 ��C
!����� #�+�� D'�%� ��!�'
/, H���4���'"L D�*M& 
�����!�� �� �'	��  �&�4 H���4���'"L��� )05/0P<(. 

��D��4 0��NP MW�C_ H�4� A�� ���� D�%�E� �!�� ��G
���� TG�")"�7/9B #�+�� !��.04� -��R'� A� �� M�%� ��

� 0��NP MW�C_ !� -��R7qD��4 �J �����'"�� ��'Z� ��G
���� TG�" 0UP ���G A�)"�7/9B !�� M��" !�� D�

 uZ	�0)�
 �� �o
 D� A��l ��� ��C6� D� DP�7 �� D" C4!
 0��NP T��+9� �� � �C* {�5�7 A�)"�7/9B #�+�� #���

�����'"��  MW�C_ ����L �C* D9�g� 0��NP �4�'4� Q
�* 
 �%��4 �!���� !�'O�4 A��YNG � D'9�� TG�" A�)"�7/9B D�

��'"�� A��XU� D" �G� M��� A��7q F�_ !� �U
B �J
�� !�N* D� A�)"�7/9B C�B���� ����7 @�Z'4� +�
 )El-

Nezami et al., 2000 .(C��� 0��NP D" 0*�� �o
 !�
XU� �����'"�� b��4A��7M���!�����J�7��#�+�� TG�"

A�)"�7/9B�� ��% 04� �C��" F�S� 0o9�6� ���� 0)���
 ����� !�1AFB �� ��4��� 0��NP ��'"��  ����� X�$! !� �!

��� !��W ���R'4� �!��. �N
 ���N� D'�%� �� �'	�� #��790% 
 0��NP T��+9� �� �9�� �! k�6� !� ��P�� A�)"�7/9B

D��4 �� �O�� �����'"�� A�)"�7/9B b�S7� ���� ��N
 F�_ �G
��'"�� A�� �%��4 �!���� D�0	��� �C����9 �G ���,����  �

 +P D� A�� �� ��/� D�%�� A�)"�7 !�C5� �����'"�� 0��NP
��D
�Z��� �� � �!���pH  TG�" � f�P #�+�� !� +�


 �!�� ��J�7 A�)"�7/9B)Bueno et al., 2007( .  

b�-�!��O#�!�&NG � )2011+�
 ( ���
��7 b�S7� 
H���4���'"L H�&�!��%�� D� 1AFM�! �� Q, 2 0��4 

D
�Z��� �!���7/38% !� �  �!��H�"�"�',�'4� 

H���9���7 8/19% C
��N
 @!�+� !� �%�_ #�+�� D"  b�S7�
��'"��!�"�� ��G  ��1AFM Q,  ��14  0��4D
�Z��� -

 �!���a�7�7 D� D� 6/87  �70% ) C�4!El-Khoury et al., 

2011(. A
�'�, #�!�&NG � )2001(  �� Q, D" C�'9��!� +�

72 D
�Z��� 0��4 ���
��7 �!���H�!�����B H���4���'"L 
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Abstract 
The aim of this study was evaluatiing the amount of aflatoxin B1 and growth of Aspergillus flavus

under effect of Lactobacillus plantarum and Lactobacillus sakei isolated from sourdough of whole 

wheat flour. After confirmation of mentioned isolated LAB with specific PCR, effects of these 

isolates on growth of Aspergillus flavus and their ability to reduction of aflatoxin B1 based on 

direct competitive ELISA, were examined. The effects of incubation time (37 °C in 0, 24 and 48 

h) and heat treatment (autoclave for 15 min) on residue of aflatoxin B1 in present of mentioned 

isolated LAB were also determined. After six days period of investigation the effect of isolated 

LAB on growth of Aspergillus flavus, the diameter of fungi colonies in present of Lactobacillus 

plantarum, Lactobacillus sakei and control sample were 1.87, 6.5 and 9 cm, respectively. The 

amount of aflatoxin B1 residue, after 0, 24 and 48 h incubation in present of Lactobacillus 

plantarum were 63.6, 50.28, 45.34% and in present of Lactobacillus sakei were also 73.55, 71.7 

and 63.17%, respectively. Furthermore, non-viable (autoclaved) cells of mentioned LAB reduced 

the amount of aflatoxin B1, more effective (P< 0.05) than their viable cells. 

Keywords: Direct competitive ELISA, Specific PCR, Lactobacillus plantarum, Lactobacillus 

sakei, Aspergillus flavus.

  

  


