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  چكيده

  

� ���� ����	
��� �� ������� ������ �� ��
 )�Syn( ��� ������ ��� ��!"� #$%&$��' � 

)�Syn( � 
�� *+�� ,�-�� ��.)#%- �/��
( $�*0 123  ��34 ��� %5 �� $%"�%6 �� �
 ��� �� 7

%89���:; <�#%�. *�"%& ��%- ��+�=	 $��	 �>� ��.  ���"�%�+� ,�/��SDS-PAGE 9��%8�<�5. 

:;�#%�.  �>� ��) S2, S1  �S3 (�%�. ��� ��� �
	 �@ $�$ ��!� �/���A��� ���$ $�%"� �BC�" <

����� %D E���%�
 �$ #$�� 7��=� F�Syn  �#%- �/��
 � ��%�� F443G/4±IJG/4  �

44KL/4±IJ4/4 ��	 MN:� ��*��+� *��5 ��$� �
	 <�A������ �$ <� ��Syn ��	 ��=����$. 

 %��%� � %�@44KL/4  ±I3L/4 ��!� �@ $��� �5�OP #*�5$� ��� �$ $�%"� %!�Syn ���. �%����
 <

��
��� �@ $�$ ��!� �BC�0 Q��� �� ��
  �#%- �/��
 9��%8 �$�<�5. ��%�� #*P ),S2, S1 

S3  9��%8 ��<�5. �@( ��%!
�� �BC�" <��� ��� ���$�� #$�$ R�S:� $�: �� ��*�� . �� �N6�

�� �BC�"��� �5%A��!� �� #$�T�� ��. 9��%8��� �5%A��!� ���@ �$. $
��+�"��	 �B�� �� %A
��  �

$..��.�. 	�U����P �$ *����� *+��
�%� F���	 <. �	��%��5. V��$&�%. 5 ����� ��%O
 F���	 *

*P��.  

  


 :يديكل يهاواژه�� 1�/��� ��
	 1��� �$ ���� ��W�A��!� 1�59��%8 %�<.  

  

  مقدمه

 ��
�	)Medicago sativa L.( ������! �"#$  %#

��&' �*#�
"+� , %��"- �. /�# ��01 ��2 �
�� 3	 

4��5# , "6."+ %# $7"��-*7#* $7"�%"� "8 . ;��� <#=��

<> �?@#7, A"�B7* /�# *"	% 7"��- . �
�� <���C�C?�	#

M. falcata  "-M. sativa   , �0�?
D ;��� E	#=�# F!"-

/�# ��1 <> $7"�%"� ���#* )Rezae, 1994( . G7#��

 /�8"� CH"+ �- $*,�� "� ��
�	 7* A"�B

 E8". "- 4��I� "	 %��� 4��I� $��J��K#C?���#

/�# ���L�K M��,%��,C. .  

 $"6?�"� N�0O��J��P	* M�7"?�7 ��
�	 ��Q� ��'��  #7

;"RO'# /S� T#�	�1 �� 7#C5 �8*)Rezae, 1994.(  

��! M$��J��K#C?���# %# �1"
 AU0O� 4V7

/�I��� �- 7* �
"	"1 $"8 /�# ��1 W�. ��
�	 $*#X
 .

�?	7#, %# ��7=- �!�Y�� ��
�	 ZUB# ��[[\?�  #7 "8

� M�17 ��S
 M*C0�Y! ]"S' %# �. �
# �*C. ��'�� *#�

 ^H"�� "- $7"�%"� M�J"�Y�1 A"_�.C� , ��0O?�

 %# `K *��� E	,7 M�L8"�� a�+ ���- Mb�?\�

 , "6	7"Y�- %# $7"��- �- /�,"I� , a#�+ �7,* M/1#*C-

"Y
 , A"�> ��?�8 =	"Y?� "8��)Karimi, 1997.( �8"�> 

%# �
�� �0�?
D ;��� *7#* $*"	% /�Y8# "8 .c,7  $"8

A"�"_
 ZUB# 3��U. �?�7 E8". #7 �0�?
D ;��� �?�7

���� E8". �	# , ��8* ��"
C- ���	> $#C- �
#��  $"8

�1"- �	C�>Cd+ ��UB# .C&
"O
 �%,C�# �. ��2 C8  $"8
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 $#C- $*�R?� �'�0'��*7,>C-  *7#* *�e, �0�?
D ;���

����,CK %7��,C?0'# �', 4	%,=	# , "81,7 �7#�Y8 "8 �

 $#C- f��C� , W�"��*7,>C-  �- <"8"�� 7* �0�?
D ;���

% M/�# �?�7 7"Y1	 �*"� �"R� E\- "- "6
> g"_�7# #C

?
D�0� )<D"8$ 7"?+"�$ (-�"8C&
"O
 W�V# %# C?O$ 

 "- h_�C�DNA /�# .  

  ����,CK �C�+i $"8��K �?1#* �Yj $# 4���7��

��?�8 A"_@ "- 7"��- *"	%(Mclendon et al., 1993, 

Abdmishani & Boushehri 1999, Valizadeh, 2001) .

,7 �d�S� N�#�!$ ��,CK�� "8$ �7 7,k-��- ��  , C�@"�

@"� 4. "	�4	%,=	> ��
"Y8 , ��?�8 C  "6
> G7#�� ��S
 "8

/�# %7"_Y8 A7�[- . $%7��,C?0'# $"8�&'# C��"�� �	# "-

����,CK 7,k- $"8 - �2 ����7 � C	"� "- "	 , �J"6��

C&
"O
�-�+ 7"��- 7"�R� "8  l�#�e �J"�"�1 $#C-

�� f"57# , �8"�� b�?\� �1"- . , �	=�� CQ.# ��2 C8

N��S� ����,CK $"8 �
�� 7* �C�+i $"8  �?�7 7". �- �	"8

 "- /�"6
> �.#7�+ /Y�5 <"1 �*7,>C� "	 7k- �. /�#

����,CK �"� �	#  =�
 l�#C� f"57# �J"�"�1 $#C- 7k-  $"8

 /�# �?�7 7". �-)Abdmishani & Boushehri, 1999.(  

 A"�"_
 ZUB# 7* 457 "	 �
�� ,* ��- 3�0�� �J"
#��

�� /�Y8# =J"� f"57# /_@ 7* ���LY8 , �1"- . 7* �X	�-

4�Y[� <"�% m�\O� �	# Mf"57# ��- �5U� $#C- $C��

���	#=� /�Y8#%#M/�# 7#*7�+C- $# 7* �	# M����% 

����,CK �C�+i $"8#7".7"��- $# �*�- , 8C.7"� N-"5 $"

�� 7"YO- $*"Y?!# �
,7)Radic, 1998.(  

(2005) Signor et al.  *#�R���  n���
D	 ��
�

	 �'"�0M. trancatula  #7 %# Co
 *7�� 7k- ����,CK

 7#C5 ��7C-�
*#* .N��,CK $%7��,C?0'# $"8 �R- 3�$ 

�� $��?PK ��K p7=- 7#�
  ;�Y�� 7* �. *C. 7"01>q� 

��K "�#* <"O
 4���7��* .�K��7���#C- 4�$ 

��,CK�� "8$ ��
D 7k- p7=-�n �- #7 "8�  �,C�

��-C?�U.$ *C.. �,C� N+#* 7*  $"8rM s , t  ��&
"��

 /8"_1 m+"1uv %*�- . ��&
"�� �,C� �� ��- 7*

 /8"_1 ��-xy/v  �'#x{/v *C� *7,>C-	� . ��&
"��

�,C� N+#* 7* �-"O� | Mx|/v ��&
"�� ,  �-"O� �,C� ��-

| �,C� C	"� ,  ��- "8{|/v  �'#{y/v *�-.   

 (2000) Krichko & Bewly ����,CK �C�+i $"8 $# 

 7* #7 7k-r{ ��
�	 �?	7#, )M. sativa ( ��7C- *7��

�
*#* 7#C5. �o�U� N-"5 7�d- ����,CK $"8�&'#  $#C- $#

�
*�- /-"@ �8"�� *#�� .�R- }	 %7��,C?~'#$  $�R- ,* ,

�
# A"�U?+# "6����K 7"?+"� 7* #7 �� ?PK� C8 <,7* $�

����,CK ��B# �,C� �� %# f#�� �C�+i $"8  $#) ��'�-���

S{ ��'�-��� MS|| ����_'> , Sr (*#* <"O
. �	# ;��� 

4� ��8 ��"!UH# 7*  7* N�"0� "� $�'#, h-#,7 *7��

��"�%> *7�� *#�� <"	*C0
 48#C� E. 

(1992) Koleva et al. - �O8,XK �H$,7 C 

�C�+i ����,CKn���
D 7k- $# $"8M. falcate�  

M. arabica  ,No2  M. Sativa ����,CK �C�+i $"8  $#

��'�-��� )���'> , ����&' (�
*#* 7#C5 ��7C- *7�� #7 .

n���
D ��"Y� 7*  $"8�=e $"8��?PK ��K "8S-1 ,  S-2 

��?1#* $,"�� �'�0'�� <%, . <"O
 ��7C- �	# �	"?


 �. *#*�C�+i ����,CK $#S�  ���LY8 ,S��  7*

n���
D
D,C?8 ��7C- *7�� $"8� Y.� . ,��� ��?1#*.  

   ��7C- 7*(1990) Krochko et al.  $,7q� C	% 

 457 , �
��M. sativa  �����,CK �C�+i  $"8M7k- $#  ,*

�C�+i ����,CK ;�
 ���"0	�� , ���'> $#  �1 �J"�"�1

n���
D �. ��,CK Co
 %# "8��  ���"~	�� , ���'> $"8

 ��7C- $"8 n���
D ��- A"�U?+# , �
*�- �-"O� ���+

- ��1����. "� *�- �Y. C?O. 

(1991) Xu et al. � lY�� , �0	D�'��C� ���C� 

�C�+i ����,CK�*C� ���C� %# #7 ��
�	 7,k- $# �
"O�#

�
*#* 7#C5 ��7C- *7�� N�". �����7 "� . N�#C� �	# 7*

�� CK �U.�C�+i ����, N�"1 �. ��> /��- $#

 `0�PY.S��)���"0	�� ( ����,CK ,S� )���'> ( �=e ,

 ����_'>Sq ����,CK %# �Y. *#�R� �,UR- , $"8 

�C�+i  $#HMW� *�-.  

 ��7C- 7*(1990) Li et al.  $�
,"O	�+ h-#,7

�?	7#, ����,CK M��
�	 ���- $"8 �C�+i $"8  7k- }� $#

|x ��
�	 �?	7#,  �2, �� u  $"~	C�> %# 4�UK f7D l_��

 ^	CH %# �'"Y1SDS- PAGE  7#C5 �R'"d� *7��/�C� .

�~�?
D ��B"� h��?�|x��
�	 ���- �?	7#, y{/v *7,>C- 

�1 . <"�� �~�?
D �U?+#|x �?	7#,  "- ��	"I� 7* ���2

u *�- C?Y�M�'"Y1 $"~	C�> %# �?	7#,. �	#  l	%�� �- C�#

                                                                                   
1. High molecular weight 

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

   ����!��	
"�� �: # ����� $�%%&� � ���# �'
	 
� �"�%�( )�&* ��
�# ...  ��+ 

"_� , }	*=
 �	"��#C�e�?	7#, *"	% �
D �*  $"8

���- �1 �*#* /_�
 ���2.  

 ��
�	 <*�- $��J��K#C?� , ��O�C�* �- �e�� "-

)Ronfort et al. 1998 (�� 7"o?
# �0�?
D ;��� �. *,7

/�RYe N+#* 7* $*"	%�1"- �?1#* *�e, ��
�	 $"8 .

(1994) Kidwel et al.  ��B"� 7�5 �2 C8 �. �
*#* <"O


 7* *#C�# �0�?
D <> 7* ��&	%,C?8 <#=�� "	 /�RYe

�1 �8#�+ C?O�- ����! *C0�Y! M�1"- C?O�- . A7�5 �	#

*7#* #7 <#=�� �	C?O�- C�B 3�??�� 7* p7 ,* .  

 �	#C-"�-7* ;��� <#=�� ��7C- E8,XK �	# %# ��8 

RYe�??�� /� 3 }	 , =	C_� �"&O
#* 7* ��1 ��'��

RYe "- <> ��	"I��??�� /� 3,* #%> %# NB"� �*C�*


"O�#� RYe�??�� /� 3 }	
 ,�+C- =� "8�'#, %#$ 

'��7* �?�7 7"0-�??�� 457 ��"8C.7"� %# �*"�?�# "- 3$ 

��,CK��� *�-. ��B"� %# ;UH# �0�?
D  %# �*"�?�# "-

"8C&
"O
$ ��,CK��� "8C&
"O
 7"�. 7*$ *	 ��Ye %# C&

D�'��7��	0�  ,$* .<# . $#��J"�"�1 7* �
#��� �'#,	 �

�#C- W�"�$ ��"
C-"8$ p7,*��C$ 8 �R��� ,�C_	 �

�1"- W�"��.  

  

  هامواد و روش

����� ���	  

  RYe N�"1 �8"�� *#��� ���- /�C5 ��
�	 M

RYe� 3�??�� /}	 )�Syn (, RYe� 3�??�� / ,*

)�Syn( 6�� $#C- �. *�- =	C_� �"&O
#* 7* ��1 �

%7��,C?0'# SDS-PAGE �1 �*"�?�#.  

�
��� ���������  

 %# 7k- %# ����,CK �#C\?�# $#C-c,7 Krochko et 

al. (2000, 1990) �1 �*"�?�# C	% ZC1 �- .����,CK  $"8

�C�+i  "87k- 3� %# 48 C� /OK �#C\?�# �� �����- $#

�
�1 #�e b�?\� �e#C\?�# C�"- �� %# �*"�?�# "-.  

 $#C- 7"0�	#C8 %# /�RYe |x  ��*"[� 7�H �- 4'"� 7k-

a"\?
#  �1)�1 f"�
# 7"- ,* 457 C8 $#C- 7". �	#.(  `K

 �?\	7 %#|vv �#C\?�# C�"- C?�',C0�� I )NaCl 

r/v M7���{= pH(  �7��K# $"8 �'�' 7*y/|  $C?�' ����

 A�� �- M7k- 3	 $,"�t  �"�# �'�YR� $"�* 7* /!"�

�1 �?1#* �&
 .N+#* $"87k- 3� A�� �	# %# `K 

a����
�1 �*% 46- , �' "8 . A�� �- `P�t  7* /!"�

C�"- N+#*  �#C\?�#I  T"?	"6
 , �1 f"�
# <���"-�0
# NY!

D��	C?
"� 7* �"L\	 7#*) E�?8EBA12R ( A�� �-|y 

, �I�5* /!C� "- rpm |vvvv ,  t   �e7* �?
"�  *#C� 

�
�1 D��	C?
"�. �R- %# ���S� D��	C?
"� �J,7 

)/
"�"
CK��� (N�". 7�H �- C�PY� "- *C-�1 �?1# )�=e 

 �����,CKS-1(  $,7 ,a��7  �e#C\?�# C�"-II NaCl) 

|  M7���{=(pH   7#�I� �-|vv �1 �?\	7 C?�',C0�� .

7* T#*,�� `0�7, "- <*% 46- %# �R-  C�"- �	# N+#*

 A�� �- <���"-�0
#|v �	*C� f"�
# /!"�.  NY! `P�

 ��
"Y8 D��	C?
"��"- �	*C� f"�
# .�J,7 ���S� 

)CK��/
"�"
 (�1 lYe )�=e  �����,CKS2(�"&
> M  $,7

a��7 �e#C\?�# C�"-III )r  %SDS M|v % M�,C����

y/�r `	C� 7��� �����  3	7�	C�.���#x/� =PH  (�- 

 7#�I�|vv �1 �?\	7 C?�',C~�� .- %# �R- � "- <*% 48

 A�� �- T#*,�� `0�7,t 7* /!"�  C�"- �	# N+#*

�	*C� f"�
# <���"-�0
# .� D��	C?
"� NY! `P c,7 "-

���  f"�
#�	*C� . �J,7 ���S��1 lYe , ��=e 

 �����,CKS3 #C-$ ��> /��- 7k- C8 .C8 %# �R- ���C� 

�#C\?�# $"8 �
�Y
 ����,CK    $"�* 7*C˚rv �  7=	C� 7*

�1 $7#�6&
.  

 ��������� �����  

 ���> N	C.# �D "- $�R- 3	 %7��,C?0'# 3��0� %#

�*,* 4	�� $,"� A"�'�� N�)SDS-PAGE ( �*"�?�#

�1 . �- %7��,C?0'#(1970) Laemmli  A#C���� �"Y!# "-

/�C� A7�B *#�� 4�� 7* �.�
#.  

�D E8,XK �	# 7**"R-# �- �J"8 q×���×��� 

���� �1 ��6� C?� . ��B# �D , C��%7* �D /o�V�� % ,

 �J�"- �D /o�V� %�	*C� a"\?
#.  

����� �����  

�
�Y
 $#C-#k� $7� - �����,CK �7"[! %# C?�',C0�� �

�#CY8 ��/�  ���S� C?�',C0��PBP  ,q�/� MC?�',C0��  

q ���
"�#�?K".C� �'�' N+#* �-�?\	7 �7��K# $"8 �� �1 

)Valizadeh 2001 .(<�2 ��  b�?\� �#C\?�# ;�


 /1#* *�e,) �#=e#S2,S1  ,S3  (�
�Y
 7#�I� , $7#k�

 7* �"- C	*"I� M*�- *"	%�� �1 aCj.  �7"[! $#C- ��R	

�����,CK�� MC?�',C0�� �/�� ���S� %# C?�',C0�� PBP 

                                                                                   
1. Supernatant 
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��,                    ������	
� ���� ����  �	��	 �
���� �
�� �� ����� 

)�� (, �/�qC?�',C0�� q� /�7 7". �- ��
"�#�?K".C� .

 �����,CK �7"[! $,7 7* �. /�# ��j�� �- f%��/�� 

 ���S� %# C?�',C0��PBP  7* , ��1 �?\	7 N_5 W1 %# 

 ��H   W1   "6�	#   "-   48 TU�".   g��\�  M�
�1 ',�   

7#k� �
�Y
 <"�% 7* ��
"�#�?K".C�$ *C� ��"j#	� .  

"- �e�� �- �	"?
 ��8"O� ��1 M*�R?�  ^	7=� <#=��

%# g��\� NB"� )�7"[! ����,CK + ���S� PBP + q�

��
"�#�?K".C�( ����,CK $#C- $"8 S1 M��  MC?�',C0��

$#C- ����,CK $"8S-2 �� - , C?�',C0�� $#C

����,CK  $"8S-3 �� 38"2 C8 <,7* C?�',C0�� 

�
�Y
 �1 $7#k� .- f%� ��
�Y
 $#C- �. /�# C.i $"8

S-1 �O
 �*"�?�# ��
"�#�?K".C� %# (Krochko et al. 

2000).  

��������� ���!�� "��  

   %7��,C?0'# �"&?�* M$7#k� �
�Y
 NY! f"Y�# %# `K

 ��1 NI?�� �"L\	 N+#* �- ��#7> �- �C- l_�� �- ,

�	*C� NB, . 7�H �- D#CP�> l_�� <*C. �1,7 %# `K

�	*C� 4�o�� /-"@ .#	����,CK $#C- 7#�I� � $"8S1M q� 

��������,CK $#C- , CP�>   $"8S2  ,S3M �� ���� CP�>

�	*C� ]"S' /-"@ 7�H �-.  

�� "��� #�$%� � �&��  

  "8�&'#$ ��,CK��� S1 MS2  ,S3 #C-$ RYe ��� /

	� A7�[- ��
	 3)��,CK 7#�
 *�e,��� (,  C�B) f�!

��,CK 7#�
 *�e,��� (?�#"�8*%� C�"� ,	- /8"_1 `� �
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  SYN0 S1

Coefficient
0.73 0.75 0.77 0.79 0.81 0.83 0.85 0.87 0.89 0.91 0.93 0.95 0.97
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0.61 0.64 0.67 0.70 0.73 0.76 0.79 0.82 0.85 0.88 0.91 0.94 0.97

          

 s1 
 s11 
 s2 
 s17 
 s16 
 s19 
 s7 
 s23 
 s33 
 s3 
 s4 
 s8 
 s9 
 s22 
 s13 
 s14 
 s10 
 s5 
 s25 
 s6 
 s12 
 s27 
 s31 
 s15 
 s20 
 s32 
 s24 
 s21 
 s28 
 s26 
 s30 
 s29 
 s34 
 s18 
 s36 
 s35 

  

'9	�� :�;5��< =� '��> ?��@���$�A�� ���BC A� S2  D�22E� ����� ����  

  

�� ��'�����
��� ���� S3  

  *,���� ��,CK 7#�
��� # 7* f"6-# <,�-	 �=e �

', M�1 ��8"O�� ��,CK ��
"� "6
> CQ.#��"8$ S1  ,S2 

- 7*��01 ��2 *#C�# �� Y
 <"O
 �1,7��8*�   .

����,CK $#C- /�RYe �� 7* *#C�# /8"_1 ��&
"�� $"8

S3  C-#C-��/v ) �~�?
D ��B"� "	ry/v (*�- . ���#*

�C5 $#C- A#C���� ��- ��
�	��/�  �'#xs/v $#C- M

 }�??��3	  ��-�u/v  �'#{u/v  }�??�� $#C- ,,* 

 ��-�u/v  �'#x|/v *�- .��B"� ��&
"��  $#C- *#C�#

�C5  ��
�	ryy/v  }�??�� $#C- ,3	  }�??�� ,,*  �-  

 W��C�ryt/v  ,rst/v ��> /��- .�7C- "-�  ��&
"��

RYe C8 7* *#C�# ��B"��m\O� /  �� 457 ,* �. *�1

�C5 ��
�	 ??�� ,� 33	 ��,CK ]"S' %#��"8$ S3 

'"� 7* M�
7#�
 �U?+# 48 �- /_�
� 457 ,* C8 7* �0

��&
"�RYe <,7* ��B"� ��?� � %#�
"&�� ?
D ��B"��0� 

??��� 3,* -�/�# C?O .* A7"_R-	RYe 7* C&� /

??��� 3 ,*�R� 7�d- *#C�# /8"_1� 7#*$ -� ,* %# C?O

RYe�* /	/�# C& .#	 �	�?�""?
 "- "8	��,CK ���"8$ S1 

 ,S2 &�8"Y8� *7#*.  
  

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

   ����!��	
"�� �: # ����� $�%%&� � ���# �'
	 
� �"�%�( )�&* ��
�# ...  ��� 

   

Coefficient
0.70 0.72 0.75 0.77 0.80 0.82 0.85 0.87 0.90 0.92 0.95 0.97 1.00
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