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	/� l6��� 3�� *� *,-    A/ .�A2��/   6A
� ��0A� =2�
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al., 2000( ..�	� m/ ��	/ �hSn .�2��O *:�LSO .� 
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 � 0��H-�T\�W�:� �� N�4 *� �k  �Af�.�  mAB�   ����

 N�AA4 *AA� 6�	AA/ �AAH�Warembourg & Paul, 

1977; Suman et al., 2009)(.  6�	AA/ UAAH	 
   KpAA, .�	AA� N�AA4 � ��AA2�O �
�AA:�-  �� %��AA�8
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 �7f� 6�	/��r   ��2�O �H-  37��N�4 ��  *�
 � N�4 s&�  �
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al., 2009VSherro et al., 2003( . ��AAAP�:�
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�  ��-AAH 7AA�:�� .����AAP/ .�AA2 �7:

  N�A4 �A
 mL� �o��-�    UA,-� �AP+2� � .���
�� �k 7
7P  �-� )Schlesinger, 1999; Leiber-

Sauheitl et al., 2013( .AA�* �-AA� �AAS/�  ��7AAb
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a�	�b� 6�	/ �S�T �� �
��' @
�H� � *SW: �S8 

 �SA'�  �AH� )Lal, 2004; Lal, 2009.(   =
�0AT�
    ��A��� 7A2�-4 37A�8 	;� �� 6�	/ 78�9  A� 	  	A;�

      �AhSn %7A����� �� �	&A�� � *A� 6�	A/ �PO���
*:�LSO .�2��O  �A� =
�0T� =? �� =� .�   � 7A��
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 =2�/�� 7��
   �N�A4 ����4�H U
	L  	� 3�t8 �

6�	/ 3��&�H� �7�  o	�H� �� ��2�O�k  u��A4 �2 
    �A� ���� �2�AO =A�-? *A� .7, UHk �   �-A�

)Lal, 2005 VHirata et al., 2007.( Y�AA�  6�AAT�
 �hSn.� 7�/�   	&A�� � �� 6�	/ UA,-�   78�A9 

   7A� 7A2�-4 N�A4 �� 6�	/ 	�P� . X�AH�H0���� 
 ��B, ��
� ���������    N�A4 s&�A  %�	J 
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�0AT� � 7���2 ��	X:    �� �A�&�  .�A2
  �� N�A4U�AAH   6�	AA/ 78�A9  =
�0AAT��AA�  7AA�:��

)Sainju et al., 2008.(  
.	���/     ��0A� �� �A1��� %��A&�� .�2 3	A45  �

 6�	/ 78�9    7A:��� .��A
� 	;<A     U�AH 6A�2 *A� �
� .	���/ K�L�:� � �1��� v�' �
	
7��   �A� UAH��

 *Wc�� 	2 �
�	�.�	�  ��0� =
�0T��	45   � 6�	A/
  ��AA�� 6�	AA/ 78�AA9  ��0AA� =2�AA/  �AA�2����� 

)Singh et al., 2013 .(�E�c�D      	AJ  	A;� *A� 	A1�b
 �� .	���/*����  �:-+A�� �1��� *� ���  �-A�
� F�A� �  �

F�   �� ���	h: 3	45 �4��	? 72�-4 6�	/ 78�9  �.  
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�w2-/ ��� =   �:��A�2-/ � .�
 �� ��+:�-
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�AT�	J, %�A9�L� *A� ����H 	B�35   � *A,��
23 Wg�D   � �E��A� x	852   � *A,��11  AWg�D 

 �g	� \-� �AH� .  UA� AWc�� D *A�E�c�  37A�   �A�
�B,       6A� �A�	n � �E��A� ��-A�, .�A21   �A 15 

  	AAJ�� 7AA'���AAH� )Joneidi Jafari, 2009( .
*�  �-h���E�c�D   ��0A� 3	A45    �� 6�	A/ 78�A9  �
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 �� ��cH%t? 2  ��A��� *� �
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1 	�� ( *
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�H � *�� 	h: �� */ �2�O
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 .�	��E�c�D �b�-: �� N�4 *�E�c� 37� ]�7g� �
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T�	? 	2 ��@  GA�8 *H �� �10-0 �10  A30  �30  A
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�
�-AA2 ]�7AA:� (� �AA���	
� ]�7AA:� � �� }AA
 	AA2 �

 �-H	O� �� �G����}   7A� 3��&�H� 3	J�� .  sA?
   �AA���� �AAg� ��0AA� � ��AA��8� vcAAH �AAH�	� ��

�* �H� �37�k  %Y����37���
  G���� �� }
 	2 ��
      � �
�-A2 ]�7A:� o�A�-� ���k	A� NtA� � ��E�c�
   �A� *A���� �� � 7� *�T	O 	h: �� *
�? 	2 ����	
�

 m/�	  K���b�*
�?   � �2�AO .�A2   �vcAH 7Ab�� �
   � �AA���	
� ]�7AA:� ��
�-AA2 ]�7AA:� o�AA�-� ���

���+2 �� @/ o��-� 7� 3�� 6�L . 

3.2 .H�� �I�=&)��KL �I  
 3�XP
���k ��*:-�: � � �2�O .�2*   *AP
� {-94

 �A�� �7��� �2 �  -A��  .�A�� �� ��k ��70  A,��D 
��:�H �	O� *�  %7�48 � �8�H*   }AP4 @��/ �-�

�7 .	2 }P4 ��� swH  A� *:-�:*    *A:�O�7, �-A�
  �
�-AA2 ]�7AA:� @AA/ ��� *AA���� �� � �AA�;�  ]�7AA:�

  AA� *A
�? 	AA2 @AA/ ��� � �A���	
�*  *AA:�O�7, �-AA�
 ��; � *�H����7 .     *A� ]�7Ag� *ASb	� 6A
� �� s?

K�Hk 	/ ��*:-�:  .�2}P4 7��   � �2�AO ]�7:�
 q	��Y.�	�  �2�XP
���k 0E�:k�7.  
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 ���-AA/�  7AA� *�AAH��� �AA+
	�+E� . �AA� *AA���� ��
� *�AAH���  �AAEk 6�	AA/ @
7AA�  U
�	AA1 K	AA1 ��

�2�O @/ o��-� 6�	/ @/ ��� �3	45   �� 37A�
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�? 	2  ��� �  �� ���+2 	2 �
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 *�H����7.  
�� *:-�: �	? 	2 *� _-�	� .�2  �7A��� �N�4 @T
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	X�H � ��H 7'��
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 3��&�H� *4-S/ ~�� �� .	2�� {-9L� ����7 .
 �� *���� ���H���D     N�A4 .	2�A� {-A9L� ���

N�4 �Ek 6�	/ ��0� K	1 � G�8 	2 ��  ��� ��
 6�	/ @/ ��� �.	2�� {-9L� UAH	    �� 37A�

 *�H��� vcH 7b�� �� N�4�7.  
*:-�: .���	� .�	� 6�  ��0� 78�9  6�	/ �� 

N�4 �� 	2 *Wc�� �* %�-' �*:�2�� *� %7�   =A�
3�� *� }�/ *S  �2 .Sg� �
� �� ~�� }g� �  �A��D 

6/�H)CSC(1 � �� 3��&�H� �� NaOH  \�A�	:   ]�Af:�
7�. -��-� 6
� ��/ � */ �� 	2 ���  ��BC  *A:-�: 

3��7:� .	O *� %7� 24 �8�H ��  �	�A'  ��	Ag 3��� 

7:7� � s? �� \�W�:� *� 3�XP
���k  *A�  	AH  A8�  �A� 
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���k 7�7:.  

.�	�   3��� @AS�  � *A
0f      �A�X�2 �7A��� ��A2
3���  � �-E �-��k �� �2\��	: �k ��-�   �-A��k �� �2

I�	O-�E-/ A   .�	A� swH �7� 37f�H I-:	�H�
AAA�
�W�D  �� 6�	AAA/ 78�AAA9  � UAAAH	  	
��AAAW�
.	���AA/  �-AA��k �� RAAS�L� .�AA2AA
0f D  s:�AA
���

}
  � *T	�.�	� 3�	O    6A� It�A4� 6�  � .7��
.�2���  �H�	� 37�   �-A��k �� A�
�W�D   6X:�A�

7� 3��&�H� 6+:�� . � *
0f @S�     �A� .��A�k .�2
 �� 3��&�H�]	: �0T� �SPSS �T	O ]�f:�.   

3. M)�,(  

 �-H	O� Q
��:}    6A� 3	J��    �
�-A2 ]�7A:� mAfb
* -�  �2*� DE0��   � @W�A�� 	J�� *AP
� ���  *A�  DAE0�� 

 *����� 	J��.�2���  �� *�E�c� 37�    *A/ ��� ��AP:
  � �A�r� �X����2 A����    @A��8 �� 6A
� ��A� .���

���� �-,� )\�7, 1(. 6
�	����� ��  ��- 	� �H�  ��A��� o
7H� *P
� ��� �� ���L  *� �* -� �
�-2 =L�.  

 ?�1@1. B"8� ���8C D�1=� EFG 0�� �=8�%�H� �����  �%��� ��8� (�C����" �� B;�� �	� �  
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