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  مقدمه

���#�� �	 �$%�& �' (��)*** +
�, ,�-�� 	.�  ��

�/� 01���� +
�, �-2 ��'� ,�-�� 3#� (�45 6&  

(Jalili & Jamzad, 1999; Rechiner, 1990). 	.�  ��

�	, ��89 96&� (�-��  �#�# ;��<
� ;�=� 6&

>��?�@ �
�$A +1 3#���' B�C�' 6��	  (���� +' �6	 D

�' B,�� 6�	��' ��2 � B, 6���' +' +E��	 (�45 9 (��

&6�& .�	, ���' ���� 6�	, +�F5 �� ���G�# (�-�  �&�' 6�&

+1 �� /�H�I#��� J� (K B, +L�# (&�' ���'  M���-&

3�N% �-�O 9 B, I#��� P�9& N
��0Q  3#�(Padasht, 
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2004). 

�	, ���6�& ��2 A�R�� ST� ��� 	9�1 �2  B.%

%�A� �� ��U�V �-2 
�# 9 &6���0 �2 3#� B.%                            .                                                                                  

V��W5 6�X$
����	  Y6�'&96 +<Z�� 6& ��F% 6& (K

�86�F� [T' 9 (�6�
��� (�$#� 6& \L�9 3%&6]12  

, (�$#���?F- 9 (]� 6�X1 6& (��.�8 (�$#� �

�'6^K	3#� (�_ )Padasht, 2003 .(��b�� Q6�0, �-�	 

���� � ��-�X� �'	, ��'&6� ��<
� 6& ���
 B� 0 �X$��

&�,	3#� �� )Padasht, 2004.(  

&��	8 &�����c �� P�	 dU�V 6�&�'2 	.�  ��Q96 �-2 

e.� 6& ��K6�1�8 f�$T� P�L6� ����� g��h� P�� &&�, .

� 6&	�  U�V �- �� Q96i�j �F� D�#	0	'��  �F
 9

�� �'�	 .D�# �-�	 � 6& +1	8�� Q96 �� ��� &�%  6&

 M+�60� 6& �%6 ��# 9& J��G�# �-�	 6�_� ����
� �'2 

8�� �6�� ����1(Miller & William, 1993; Roh, 

1996).  
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� �%6	��' �9����	#� D�8�� 6& �� D�# �'�  &�' �l�
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U�V �-2 ��&� �
&�& (�X
 (Matsue, 1972; Choi, 

1982).  

#6�'� �&�& (�X
 �-8����c �� D�# �	 d

U�V 6�&�'2 ��& 6& >��?�@ �#�# 6&2 n*  +56&

�$
�# &��, '��� �$4' 9 �$X ��&2 j* $
�# +56&�  &��,

oA J6�/	3V� (Padasht, 2004).  
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��% 6& �4
K (�
��	h� ������
 q�Z� ��&�% #�' 9� +�

�����# 6�F�	 ' ���� �� &96.(Khan, 1975; Miller & 

Langhans, 1989; Aquettaz et al., 1990) ��6�F 

���#�	 �?F-�W� p��' ���� 8�=V 6&�3 �-2 8�'�$��D  

B�& 6& D�# �-2 8���P� �� &&�, (Roh, 1996; 

Hong-mei et al., 2005) .&�, Q6�0,	�� +1 3#�  

&�<�	�  
96&� ��#� D	0	��'K (Suh & Lee, 1996; Xu 

et al., 2006; Yamasaki et al., 2002) �9�1�# 9 

(Langens-Gerrits et al., 2003; Shin et al., 2002). 
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e.� �' G�#��c �� �	 dU�V 6�&�'2 W� 9�� J��

m���S ����1 �-2  �%6 ��#��	$#� �9��� 9 D ��#�
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2 u�  +56&�$
�# &��, 9 �% �&�& 6��L 

 ��  UA� �� ��� 9 D�# �ZL 9 &��=� x�h8  &��=�

6	8�� +X��2 &6�� �6�	'�� ��$V�, 6��L .�	���K �	 +' [

6�$1�V J6�/	Y��' y�c I8�L 6& B�-2 V&�H� B��1� 

&�, P�_
� 6��.� +# 6&	� �- 9 �� B��% 6�F!�  U�V
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�$F1 6& +�/�V]' zTX�	���K +' �.F� (��� �	 ��NX
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��R�'� &�A	 U
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�% B<$�� (��4� ��NX
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 +�/�V]'U�V �-2 6&��2 �$& 92 96 ��2  G�# d�c
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�69�X12 &�, B<$�� }�1	�
� .z8� 9 }��T$#� ��#2 

+
�F
 A Q96 ��#� �' �-�&�4�X2 Yokota et al. 

(1994) � y�% +'	oA J6�/ �	3V�.  

 B��% }��T$#� ���h�ni/* ��' P�,� 3�]

-��196�� ���8��� 9 i/* �# J�'6�.#K P�,	S�  6&

 +56& �' ��
�$� HPLC S_v +'	8 D�&�' �$. n  �� P�,

, �&���-��  (&�1 +V�E� �' �6�* ���� �$�8 � ��	 ���h� �

@ (9�- B�& 6&���  9 �&�F
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 �- 6�� 6&	.�  9
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�F
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L�'� �X$�% }��T$#� ���h� �' 6�' +# ��
�F�� &&�,..  

+
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V�E� ��
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�# &��, T��� �

&�,	L�' ���h� S_v S- Uw# 9 �� J���V �V�' ��
�F

i/* 9 �% +V�E� 6C��  ��$A (&�1 +V�E� �'n/* 

����
pH   +' �6 ���h�i/) �� 
�#6�S.  B/�v ���h� +'

� +'��� �'��' (�0� U.�69 �� UA 9 �&�F
 +V�E� J�$#� B

C�' ��V (&�1�	 ���h� )���B �J�$# (6 69&	 +$T�� &�% 

L�' 9�T�� ��N$#& 6& �6 ��
�F���& 6& (�&�, ����1�2 

ji  +56&�$
�# &��, T���� ���1�S .pH 'K [T'�  �6

 q#�� ��#���1	6�	 Dn/*  +' ����
i/n  9 ��
�#6

� +' �6�'9&��� �'��' (�0�� 9 �&�F
 +V�E� J�$#� B	 6�' �

�� ��V�B K ��V 9 +$%�& +N
 �6 J�$#�'�  kov�� &&�, .

�� ��V�B T�� ��N$#& +' �&�_� J�$#�� (�&�, ����1�

                                                                                   
1. Butylated hydroxytoluen 
2. Sodium ascorbat 

��& 6& 9 ��% B<$��2 ji  +56&�$
�# &��, T��� �

�� &&�, L�' 9� 6& +�/�V]' ��
�F� ���� �$�8  Bv ��
�$�

�� &&�, .V �� Uw# +
�F
��� 9 6����V��$� �$�� ���i/* 

�� (�$# +' Uw# 9 �% �&�& 6��� (9�.HPLC �' 

 (�$#C18 9 �5 J�%	 (��/* ���� �$�8 L& �'� 9 +<

�]v ��#� $#��D n/* %9  ��
�$��** % 3��
 +'

i*:i* ��& 6&2 �*  +56&�$
�# &��,  (�% ��5 345

60�	&�, d	�.  
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	� �	���K �	�1 6�c +' +1 &�& (�X
 [� ����'�	 
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 &6��
)�9�5� .('��$X	8�� D�# &��=� �� 6& ��% �

G�# �-2  6& ��% 3%�&�'�** -��, �� UA �96�  9

�� 6�Fj** ���� P�, 8 6&� �$IBA &�, ��-�X�	M� �	 �

D�# �- �?F-��6�& �2 '��$X	
 �ZL �� 0�� %�'�� 

) �9��5i M� 9 �.( 

#6�'�  3m�R B<$�� J��l�IBA  3%�&�' (��� 9

 G�#)�9�5� (z�% �' �-2 ����' D�#�	  ��%

� +1 &�& (�X
� 6�FU�V �-  3m�R �'j** ���� P�,  6&

8� �$IBA 8�� p��'�' ���$X	 D�# &��=� ��� &&�, .

�@� �D�# �-�	 �6�&2 '��$X	6 &��=� 9 �ZL �	 +X


� 0�� %�'��. '��$X	
 D�# &��=� �� U�V 6& 0

G�# �-�	 8���&�, �	 6& +1 ��i* -��, �� UA �96� 

�
&�' ��% 3%�&�' )�9�5�(89 M� �	 3%�&�' (��� �

 k]$���=� 6�&2 �# �' �6	 �(��� �-2  (�X
 3%�&�'

&��
         .  

0V��	 3m�R [S�m�� ����1  �� �%6j**  +'�** 

���� P�, 8 6&�.X� [-�1 I�# �$�&�, D�# B	 �

)�9�5�.(  

��l�� =L��� 3m�R �' G�# 3%�&�' (��� 9 U�V 3

S�m�� ����1 �-2 �%6 IAA  9ABA (96& �� ��=� 6�& 

 &�')�9�5n(6�c +' M2 ' +1��$X	 3m�R �IAA  6&

U�V �-2 6&��2 ' 9��$X	 3m�R �ABA   6&U�V �-2 

�$&2  �% ��-�X�)�9�5j .(  

����
� ��,2  3m�RS�m�� ����1 �-2  �%6(96& ��2 
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ABA 9 IAA  6&G�# �-2  +<Z�� �� ��% 3%�&�'

 6& Q���&(��� �-2 -��, �� �=' f�$T��  +1 &�& (�X


-��, +�v�� 6&� �� (�0ABA  6&U�V �-2 6&��2 

'� �� �$XU�V �-2 �$&2 �� %�'� )B.%� (6�� +' 9	 �

 �� (K 6��<��** -��, �� UA �96�  [-�1	 Uw#9 +$V�

 6&�i* -��, �� UA �96� �0V� �&�_�	 [�� �'�	 . �'

 k]ABA��$h� M2 IAA  6&U�V �-2 6&��2  9

�$&2  ���** -��, �� UA �96� 6�� +'	�0V� �	 [

�� �'�	 ) B.%n(  +1�� 
��� G�# >��' �' s���6� 6& �

 ��HT'G�# �-2 �$&2  6& �&�_� 9 �%�'�i*  �96

-��, �� UA�  6& S-U�V �-2 6&��2  6& S- 9

U�V �-2 �$&2  [-�1�� �'�	  s���6� 6& C�F$v� +1

�%�' &�16 r9�% �' .� �m
 +'� � (&�' C�' +1 �#6� (�0

ABA  6&�i* -��, �� UA �96�  6&U�V �-2 6&��2 

�<� 6&	 �' +�U�V �-2 �$&2 �L �' s���6� 6& �$%�& 6�

� 6& &�16 B����	 �U�V �- �%�'.  
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