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 �-).  

    &,'-( .��'-� �-/�0 � ���1 2'!('( 31'��'( ����� 45/6 �� � 7�� 8�9� 4" ��:� 2'!;'1 <�

��    '-� �='-$ 4-� 2<�>" & �1� 46��� ,'( ?'7�'@ �� �=�A(� '" '� <��B %    ?'7�'-@ 4-" 8� -A� ,'-(       

 �'" �� 46�� 8"'0 <'�D" E0< .�� &<��� <� ,'( ��F� 29'" <'�D" EGH 4" 46�� '" � ��� ��.    �-"

'(��� J<�*$ K'1�&   4(9'-1 �(���� ,� (��!��BB       -��� �-� L�'-@ ,'-( <9� ,�-�5�� . -"  4-" 4-6�� '      

     �'-�� <'�-D" '-!(M <� '-= .�-D����)�'� ��6� �'/�H� &,'( ,'7�'@ �� �!6�� 8"'0 NO" �$�� P+�    

 �'" �� .       � �-��� N-!6 ��-Q': ,'-D(� � ?'-(���H <� 4-�  ��D= �R<'0 S�/1 '= .�D����)�'�

 (<�� ���� ,'T�1 . '= .�D����)�'� .�" <�UV ��WM � �<�� ��6� �� ,'T�1 X�( .��� 2�0 '= .�D��

 ��D= '!(M .��� Y'(�>: � .    �� 2<'-/�" '-!(M 2��-" 4)��� �" #��Z S�� 2��� <� '= .�D����WM ��6�

  (�-� �� ,'D(� , " �<�� ��A; 2'= #�<���W �
�� � ��� ��F� [��T �� � # � '!(M ��� �<�� &�1� .

�W .��M" �� Y'(�>: <'�D" � �\� ,'D(� 2��" ����� 2'= #�<� ��' . ,��" #��;M 4" 46�� '" �W�T ��

   �-�A; 2'-= #�<�M�W � ��� 4@�Z ,')�� &'= .�D����WM 4" '� <��� 2 �;�� 2'=��� �� 2�'��  Q<�

�<� ( ��6� �55/;� .�" 2'=<��'" <� .]�� H &'=<��� �� 2<'�D" <� ��6�� 2'=�<� ('�1� �  �'-G� <� ^�

.�D����WM &<��T � S�� 2��� <� �< '=B    S�$�-5�� <� S�-$��)��(ppb)      4-�A;� �  -(� #��-/( .�-�7�

<� ,M �'G� <� ^� �]�� H ���& _/B  S�$�5�� <� S�$��)��(ppb)  �'" �� . S'G(� ?'^�^a� 4" 46�� '"

   N�-" �-�A; 2'-= #�<�M�W � ��� <� .�D����WM ,�*�� 4� �1� # ���$ bO�� '� <��� <� # �  ��
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 �'" �� �'G�  H .46�� '" ��;          '-!(M ��-F� � #��-" #�� P-+� &,'-( ?'7�'-@ E-cZ� N-O" 4)��� 4"

  d�-"�� 2'= 4��*= 8�;� 4" ,'( ?'7�'@ ,��/( S� 7� ��6�� e���� <� f�1� �'G� ��� S�� 4��g�<�

    �-� <� '-= .�-D����)�'� �� ��'( 2'!('T�1 X��(� 4� �(����W 2�'� ?�<'D: � �('D(� 2'= 3�1M 4"

� �� 4W�Q 4" ,��^� &�<���1 .     �-^��T 4-" �-$� ?'7�'@ .�� 29'" <'�D" EGH 4" 46�� '" �W�T �� '��

 ��-/( #�'��1� S�� 4��g� <� ,M �� ,��� ��  �"'� 8�5^� �'G�  H 4" '� � ��H ,M 2'= .�D����)�'� .

     .��-� 3-1'�� h'-O�(� � ,'-( ?'7�'@ <� '= .�D����WM �70�� ,�*�� .��7� �!6 [�^a� S'G(� ��;

'� ��H J�<      P-�: 2'-!('( 2<�M 8-/Z 4-(':<'� �H��T � ,'( ?'7�'@ �� '= .�D����)�'� N='�

 #��/= � #�T'O� '" Si�� ��F� �� 4(9'1 ,��� �� '!(M [^a� ?<�Q <� � #��" 2<��@ 2��� &��'7�'@

      ,'-( ?'7�'-@ <9� ,�-�5��  -Q  -�R .�W< < = *�( � ,'T�1 X��(� ,����W 2�'� � �('D(� ?�<'D: '"

��$�56��� 2 .  

 

��-/�  

 '� �='$ '(��� J<�*$ [AT �"�B     E-GH 4-" 4-6�� '" 4� ��� �� ?'7�'@ 4" 8� A� ,'(  Q<�

 �� H 4(9'1 '� <��� <� ,'( ��F� 29'" <'�D"�BB     �-���<�� � 2 -�;�� 2'-= S �$ �� <9� ,��5��

��� �� L�'@ . �$ ,'$ ��� �<�� .���$<*" �� �)� '� <��� 4� �1� �;'H <� .�� �-1� ,'!6 <� S .

 ,���Z 4" ,'( ?'7�'@ �� ,'1'��<'��0� 1
��
 $���2,3�   �-"  ��j� ./@ �< .�� �� �  ��� �� �'�

 ��D= ,'( 4" 4�W'� k'F�:� 4(�<'� .�W< < = �� 2��$�56 <'�1��: &��F� 2�'1 4��!" . �/1< <'�M

 �'1 ,'�'� '� 4� �1� X�@�� .�� �
('�"U�lU  �� N�"UB <'�5�� <�*=   # -� ,'-( 4(�<'� ��Q &�'�< �

�1� . &,'( 4(�<'� .��m/=no  �'1 <� �< '= 4(�<'� 8�  Q<�U�lU     4-� �-1� #��� k'-F�:� ��: 4"

 �'1 <� �;�� &S �$ 4(�<'� .�W�$ �c( <� '" 4�A;�U�lU   4-(�<'� �'-�< �<'�5��  Q<'!R � <�*= #����� &

�1� 4�:���� 9'� P� 2��" . '��#'
( <�  �� [�/Z 4"4;jD� .��  NO" '!�� .�� 4�  � E�=��: 46���

       3-1'��'( �-���� �� �-�'( E-= ,M 4-�A;� 4� - ,'( 31'��'( ��F� 4� �1� �('�� � <�@ �� 2*�R'(

  - �1� ,'( .�p'� �/�0 � ���1 2'!('(�<�� #��/= 4" .        .-�� �-]�� q'-A��^� E�-(�� �-� 4-� 2<�>('-/=

  �'" �� P�: 2'!('( ?<�Q 4" 4� ,'( ?'7�'@ 1< �� S�� 4��g� ��F� 4" .    P-�: 2'-!('( .-��

        �*('T�-1 � Y'-(�>: <'�-D" ,'-D(� 2��-" 4-� #��-" �R<'0 S�/1 2�'H � #�� P+� ?<�Q 4" q��]��            

 ��'" �� .   2'-= 4-��*=  7" 46<� <� � �('D(� 2'= 3�1M 4" d�"�� 2'= 4��*= 4� �1� r@�� q��'�
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�'G�� 2'= ,'T�1 X��(� ,'�<� 2�'�          ,'-�� � <�-@ �� ��-��" <'�-D" <'�-D" S�/-1 .-�� e-1�� # �

 �'" �� �;�� 4(�<'� � S �$ .�W< < = �� ��'( 2�'F�0� . 2'= 3�1M 4" d�"�� 4;jD� �� � 6 q'�s/>�

   4-6�� 8-"'0 <'�D" ,'T�1 �<�� �= <� ,M '" eA��� 8p'D� � �'�( �<�� 2'=�<�� &,'�<� 4��*= &�('D(�

2� 4(�<'�  �'� � #��"       #<�� 4-" 4-6�� '-" - �����-+" ,M 2��" ? � ��<� <�  �  =��: <�AG� �;�� 4�

� �<�� 29'" �/�0 � '!('T�1 ,'�<� �(9�T ...��� ����" E= ,'( � S �$ 4(�<'� �� - .  

  

45�  

�6 $78�&�)���  

 .�D����)�'� S'�" �/1 ?'A���� '= P+� �� 2�'�� <'�D" �� 7�(Mycotoxin)  �;��  ��� �� .

 2<��@ ��])� �  �< �!6 4�  ��D= ��'A���� 4�;�� 2'= ��;�"'�� &'= ED�('$<� ��'1 � '!R<'0 <�

 <� 2<')�M ��/=� �  (�� �� 8�)��  �< �/��<'
; �'W 2'!�(� <� 4��('t 2'= ��;�"'�� �  ��'" ��

 (<� ( ED�('$<� ED�;�"'�� '� �  �< . �� 8�)�� ��'
�= ?'A���� .�� ��/7� <�T 4" ���'^� 4�  (��

 "'� L/G� #��� � ?����� &?'�1� &4���M 2'= �1� ��c( 4�;�� �)�;�"'�� 2'=�'1 N�� �� 2�'�� . <�

 �'�( �" ���'� �'1 N�� ?'A���� &,M [��T �� 4� �1� ���< u<'0 e1�� '= .�D����)�'� *��1 L0��

 "'� �� N='� &�)�;�"'�� )�( � )l( . &'= .�D����)�'� .�" <�UV  .�� <� 4� �<�� ��6� �*('T�1 X�(

 '= .�D����WM ,'��(Aflatoxins)  ��'" �� ?'A���� .��� 2�0 ���� ,'T�1 �c( ��.  '= .�D����WM

 K���W K�5�x�+1M P+��� e1��(Aspergillus flavus) K�)�����<'� K�5�x�+1M �(Aspergillus 

parasiticus)  �;��  (�� �� )U( .� '= .�D����WM (<�� ��5�O� X��(& 8�'� M.�D����W  M2, M1 

G2, G1, B2, B1  '!(M ?'^��� �� 4M .�D����WB1 �� X�( .��� 2�0  �'" )l( . N� .�� <�( h'��'"

 N��" y�<�'� <�( ��� <� .�D���(UV) ��� ?<�Q 4"  �'" �� )l:(  

B2 , B1 : &�"MG1  : &*A1G2 : &�"M - *A1M1  : &N��" - �"MM2 :��"N.  

   �<M &S -�$ �<M &��-� &<��T � S�� Y�<�: ��c( ����� ���� �� �7�1� {�T <� '= .�D����WM

 � # � 2<�M 8/Z 2'= ���$ &2��/O� 2'= |�1�1 &�1'� &���� &N/�� &'��1 ...�  # -� # ='�

�--1� )�(.   .�--D����WM  --�;�� � S�� Y�<�--: �--$�� P--+� ?<�--Q <�(AFB1) B1 [�--�� &,M <�            

4-Hydroxy .�D����WM ��7� ,M M1 ( AFM1)     -�('/= 4-� ��� �� # ='�� ��� <�AFB1   ?��-t�

��'+=���D�D��� (Hepatotoxicity) �<�� ���� ,'T�1 � )U( � )V( .   .�-^^a� 4-� ��� ��}  �'" 4�A;�
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 2'= .�D����WM ��6� {5�O�M4 , M2 , M1       ?'^�-�� '-!(M �-
/= 4-�  -(� #��� J<�*$ ��� <� �<

M 2'= .�D����WB1  �B2  ��'" �� . ��6� ��A; 2'= #�<�M�W � ��� <� 4� ���D����WM .���/!� '��

 X�( �<��M1  �'" ��)o( � )Un( .  

 �'G� <� ^� �]�� H �<�� <�AFB1  �AFM1  2'=<��� <�{5�O�  .�(��0 %Z�-���   �<�� ��-6�

 �'G� <� ^� �]�� H ��/7� <�T 4" '��AFB1 S�� Y�<�: <� �< B~UB  �c( <� S�$�5�� <� S�$��)��

  (��$ �� .  �;�� ,�*�� 4�  (� #��� ,'�( {5�O� ?'7;'>�AFM1  �� H 2*�R ��� <�~U % ,�*��

AFB1  �'" �� S�� Y�<�: <� .  �'-G� <� ^� �]�� H '=<��� �� 2<'�D" <� .���"'�"AFM1   ��-� <� �<

_/B~BU/B  ��� �� .��7� ���; <� S�$��)�� )l( � )U�( .    <� 2'=<�-�� # -/Z <� 4-)��� 4" 46�� '"

    4--G��( <� � P--+� 4--" #��--;M S�� Y�<�--: �� �!6�--� 8--"'0 E--GH &,��--�� 4--5/6 �� 47--1�� �'--H      

 k�FO" X���� 2'= .�D����WMAFB1  ��6�  �'A��AFM1    -�'" �-� �7�AT 2��� '!��� ��� <� .

� �='$ *�( ')���M ��c( 4�W'� 471�� 2'=<��� <� ��H   �� 2� #���-D$ 2'-= X��� ?'0�AFM1  <� �<

 �� ,��� �� 2 �;�� 2'=��� .    2� -7�� ?'-7;'>� '-= .�D����WM ���� ,'T�1 ?��t� #�a( �<�� <�

 k�FO" '= .�D����WM 4�  (� # �^Z .�� �" .�^^a� �]�� � �1� # � S'G(� {5�O� .�^^a� e1��

 X�(B1 T �� �D= *�( X�( .��� �/1 � .��� 2�0 4� 2'-!;�)5� 4" �'F�� [��DNA     �'-G�� � ��5-1

 *��1 <� ���:� � ,M <� 2� 4>^( 2'= N!6DNA  �< ��-: �t�  �-�   -(<��$ .    2'= �-1� *-G" 4-�A;�

  -(��
" <��0 '= .�D����WM ��tj� �a� �1� .)/� *�( �;�51 2'!;�)5����'� ��'1 &P�s5��( )UU( � 

)U�( .  �(� �-D�� ��(M ?'A���� 4� �1� # � bO��BHA  �BHT      �-��� N-!6 ��-Q':  -(<�'0

AFB1  �=� N��*W� �"��" �� ,�*�� 4" �< )��( . <� '= .�D����WM ��/1 4� �1� # � �"'t .��m/=

 --�'" �--� ��--��" �--( |�--6 � ,��--6 ?'--(���H . <� --^� 2�--�$ #�� --(� �--!6 �--�5�O� 2'--= J�<     

  -5/6 �� �<�� ��-6� ����� ���� � S�� Y�<�: <� '= .�D����WM 4EIA , ELISA , RIA, TLC , HPLC 

)U�( � )Un( .= <� 4� ���� 46�� ��D�'" 4�A;��    �7-1 ��-D�'"  ��-6�� ?'(')�� 4" 46�� '" 2<���

 � ��� #�'��1� Y'(�>: <'�D" S�/1 .�� 2��$ #�� (� �!6 J�< .��� ,��<� � .��� [�0� �� 4� ���

����� ���� <� S�/1 �A��^� ,�*�� ,��� bO�� '" |+1  2�'G�  H &S�� Y�<�: k�FO" {5�O�

 {��7� ,M 2��"# � ��� �W�7� ����� ���� <� S�/1 .�� N='� '� ��H �!6 ��'!=�< .��m/= � .  

 .�D����WM 2�< �" {5�O� 2'= ��M�W ��tj� S Z '� ��tj� �<�� <�M1  ?'7;'>� ��� <� ��6��

�1� # � S'G(� 2<'�D" ?'^�^a� � . ?<��H ��tj� �<�� <� �� �\7" &,��1�*�5���1� � ,��1�*�<��1'�
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�	������ ���	 
���  ��� �n

 ,�*�� 4�  (� # �^Z .�� �" .�^^a�AFM1    �-" .�-^^a� �]�� '��  "'� �� N='� '= ��M�W .�� �T <�

�<� ( 2��tj� S�/1 .�� 2�< �" ?<��H 4�  (<�'" .�� .   �-���c( *-�( �'/G(� � ,��� ��1 ��tj� �<�� <�

��tj� '" 4"'�� �<�� ��6� ?<��H )UV( . �1'� ��c( 2� #�<�M�W <� 4�  (<�'" .�� �" .�^^a� �� �\7"

 <� ^� �<�� 2 �1� �>�a� 4�AFM1  �<�� �
�� .�^^a� 45�1�" 4��c( .�� '��  "'� �� N='� �'7W

�1� # �( L0�� ��A0 .   '-� �-��� hM 4)��� 4" 46�� '" ���� X��(� 4�!� <�whey    '-� 4-�O; ��Curd   � -6    

��� ��& �� �\7"  4�  ( ^�7� ,� �/�(��AFM1       �-��� ��-: <� .���"'-�" � 4-�W�$ <��-0 ���� hM <�

AFM1  4�  (� #��� ,'�( .�^^a� �]�� '�� �<� ( ��6�AFM1  ���� hM <� E= � ���� 4�O; ��: <� E=

 <� ^� 4� ��� �� 4��$ ��H � �<�� ��6�AFM1   -�'" �� ���� hM �� ����" <'�D" ���� 4�O; <� . <�

=��� ��6� *�( # � ��5g� 2'AFM1 �1� # � �"'t . 46�� '" 4� ��� �� 4��$ #�� � 4�': �<�� <�

 4)��� 4"AFM1     .-�� &#�-� � 4-�': 4�!� S'
�= <� .���"'�" ���$ <��0 �"M �'W <� 4� �<�� 8�'/� ����"

.���"'�" # � #�� � 4�': �<�� E� �5�: ,�*�� 4" #�'� ��$ ,����� ?9�Fa� .�" <� 4�  � #�� ��A;

 7" 46<� <� .�D����WM ,�*�� .���/� 2�<�� 4�':   ��'A�� )�( � )��(.    

         .-�� �-^��T 4-" '-�  �-��� <� 4-� �-1'!;'1 .�-^^a� &# � ��} 3;'>� X�/G� 4" 46�� '"

 ,���'� *�( ��'!=�< �  ��'/( ��H ��� � S�� Y�<�: 45/6 �� {5�O� ����� ���� �� �< '= .�D����WM

!�����1� # � �' .  

      4-" � #���-D$ <�-T 4-" 4-�  ��D= ����� 2'= �(��*W� 45/6 �� '= ���;�1 �" � '= ���;�1

 (�� �� #�'��1� ����� ���� <� ��5�O� 2'=<�c�� . '= ���;�1 4�  (� #��� ,'�( 2� 7�� ?'7;'>�

  (<�'0 '= ���;�1 �" �AFB1      ?<} 8-]� ����-� ���-� �-\7" <� � �='
-��'��M e���� �<  � 4-�*G�        

 ��� �'7W ��� .    #��� ,'-�( � �-1� # -� S'G(� ��� 2�< �" *�( ��'^�^a� ��'�( .�� 4�'� �" .��m/=

# �  E�1'�� ���;�1 �" 4�V/B % ,�*�� �1� <�'0AFM1  =� N='� ��� <� �< )�( � )�( � )�( .  

  � 4-" <�'-0 ����� S��'" 45/6 �� ����� ���� �\7" <� ,x�< �=  �D����  4-�*GAFB1   <� &#��-"

 �� H �c5� <� *�( ���� % �c5� N='� <�AFM1  �� �t�� �'" )�( � )� .(  ,� �/-�(�� �� 2� # Z

 ��tj�H2O2     �-: <� '-= .�-D����WM N='-� <� �<<  #��-/( �-1<�" S�� Y�  '-�( ��   �-1 " %-�5�O� �           

  (� #�<�M)��( .  

 N��" y�<�'� 47��(UV)  �� �\7" 4� �1� <�'0 45/6 �� '= .�D����WM X��(�AFM1  ��� <� �<

 �� 4�*G� .��*W� ?<��H <�\H <� N��" y�<�'� 47�� ��tj� 4� �1� #��� ,'�( ?'7;'>� N �-�   -"'�. 
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 <� '!��D����WM <� ^� N='� <� N��" y�<�'� 47�� ��tj� 4� ��� �� ,'�" .��m/=pH  &{5�O� 2'=

'�<�*$ �<�� .�� <� �  �'" �� ?�'����<�� ��6� �Z���� ? .  #�'��-1� 4�  ( ^�7� .�^^a� �� �\7"

 Si��H2O2     �<�� ����-� ���-� <� '-= .�-D����WM <� ^� N='� <� 2����" ��tj� N��" y�<�'� 47�� � 
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