
 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)(( /*�+	#,-./

���

�� �0 1� 2	3���	4 $�5� �6	 57� 18� � ���� � 91� �� ��1:����� ��*�� 2�1��;:

 ��<3� �=� ��)Vitis vinifera L. (�3�1+�


�� >� $�?���#,* @
1�� �
8� �� >�, @��1� A���B � 
�	C7 
A%�-

)���	�
 �	�
� :��/�/��  � ���	�� �	�� :�/��/��(

D&��A

  ��1:�����)-@E@'GH   I���5�� �J���A�� 
1:  (  ��# K��1: L+   
�	 �� � �	�1� �� M� N�� A
 !��� �D�6�
�   
1�O�P�4 �	JP3� �� �=�1� � ���= 
	�

��A
� .           �3�1+� ��<3� �=� �� ���� � 91� �� ��	� I+�)     *�1= �� �� � ��1�! A�R� ��4� (             S�� �� ��	R5P�� 	P� � T�1U5�� ��� � ���! L+ V+�1�# 	�

��1O�:	��1�        � ��	+��� ���� W	� �1D� � 	� �+	� �XP  N�1O ��1= � .        �P=� �� V�P� ��1�P! A�RP� �P�4� �P=� 91� � ���� �� ��4�� ��1:����� ��A?�

      ���� �� ��	� I+� ��*�� � *�1= �� ��91� �� V�� �=� �� 1� 
	�0 
	�3��� 	% .   ��P�� �P 3 � A!� 
�A5�� �� �=� �� 1� �� ��1:����� � ": ��*��)G

     $O �	 : M�71� �� Y# M5R� (     A�� $7�1� �� 15���).    ���� $�	� �A��� � $O �	 : M�71� �� Y# M5R�  (���A3�� A! 
1�O M
���   �� �0 �P ": ��AP?� M�

                      A��� ��Z ��*�� I+15 � M� ���� $�	� �A��� �=�� �� � N!�� �6�*3 1�� $�	� �A��� M�71� 	: ���� � 3 � A!� 
�A5�� .����  1� � 	�9     �P=� �� 
	P�

    N>: V+	��0 ����1�8[:    2	3���	4 $�5� )   N\�] 	�,  �W�� ����  (        ���A3� �	 �: �� Y# 	%30 ��1:����� ��*�� � N�1O ��1=    P� ��*P�� IP+� � AP! 
1�O M

 �
�� ���   N�	+ V+�*�� A�	! M� N�J3 
��� .���� N>: �=� �� 1� 
	�1�8[: M�71� �� ���^� 
	��	 �: G	 : �� Y# M5R�     �	�P3 
1P5%� V
P��� $O �

       @A3�1� M5!	�3� 
15��� ��1:����� � �����6�     
A�� $7�1� �� ��	� I+� � ": ��*�� ). ��P�� $�	� �A��� � $O �	 : M�71� �� Y# M5R�  (   �P6�*3 1�P�

N!��@M�
���M��: 
�� �A! �	+ 
	��	 �: 18� ���� �� ��1:����� A�6_̀ �	� 
	�A��� ��Z $=�A7 M� �A��� .

�a��	�
�� �A
:2	3���	4 $�5� @W	� �1D� � 	� �+	� ���1O�:	��1� @��1:����� @��<3�

M�A?�

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


     ,#-  )*��.#
 '� �  /��0 1  ( 1  $ �  �� 2  $ �*�  )*�3 �  /

)Phytoalexins ((1 ,4!#.�� 5�6 � /)Stilbenes(    
��
 7 !8�)9: .(

.��,4!#              � ( 1 !(�<3 �
 &� /�#0 �=� 

 2.- #� �
 �>?3 @<6 �/

 A��>#( B3��=�'   � 1(CD	�E��F   � 3 A'� ( �/  G ++$)H I9J �9K .(

 L�4#$�� ,	�2/,#+M�/�NO	�3'P Q	��R �
 )In vitro ( GR� '�

E��F�3 A�#0�!S �/ G++$)9 I9T I9U � JV.(

  '�2?3�� ,4!#.�� ,	   � / � 3 &�� �     � ������� �� 1 (    G#- #� 

)Picied(            WX S �	�#># R ��.Y�� Z�[* '� �
 �/ 1$ 
�>6 C��R�

�!� L�4#$���)#*�+
)Polyphenolic compounds (   1 ( � C
� (

\ 3�X	� L��  ]6��� � ]#� A�/�)Cis and trans isomers(

� .GR�� ^�+R��$ "#��� 1(� �+#� �!=�( C�NO6�
 IA'���O$ CG)O6�
 I�6�4_�( ��	
�.��  I&�G>/

� .�!=�( C�NO6�
 IA'���O$ CG)O6�
 IA`�*�+)��#( �(�3&�G>/ I�+#�

� .a�Y �(�3�!=�( C�NO6�
 IA'���O$ CG)O6�
 I���+R&�G>/ I�+#�

* : 6��.)*� �-� IL�4��)3 ��b-3#)� :aghil_mahmoodi@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.4

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.47.9
https://jcpp.iut.ac.ir/article-1-942-en.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)( (/+	# �*,-./

���

 G6��
 
�S� .         CG ++$G#*�� &� /�#0 �
 ������� �� ]6��� �3�X	�

,4!#.���/   �3 CG	
 �.>$ ]#� 5�
 � C
�( "*�_ 
�R .  X #6 G#-#�

 AG  	'�$�!0 �  3�X	�)G  +F 1  ( Bc  .3 ( d�-  [3 �������  ��

�3        ,4!#. �� CG++$G#*�� &�/�#0 '� �Y�( �
 1$ 
�R  /    1 !>S '� �

e�.4-6 �	
�<3 �
 ��N6��3 f>g� �	h�(  G(�	)9i.(

(  1               ��.	� C
��6� Y &� /�#0 �
 ,#- )*��.#
 , 	� � !$ �� j 1

)Vitaceae(   1��+#� I)Pinaceae (   1��R��P �)Arachaceae ( �[�

�#kl� @+�       �3 G#*�� %	`�*�#( �#_ � %	`�*�#( A�/ 
� R .   ,# ( �


  C
��6� Y &� /�#0      � +#3' 5�
� ( � �� N6� I��$� 3 A� /)Arachis

hypogaea (2?3��            � �� N6� � C
� ( ������� �� CG ++$ G#*�� ,	

C
��P�
  �!\� &P A�/ +3 ,	��          &�- 6� �	�� _ 2 	`� �
 C
�3 ,	� f4

�  3 G+  R�()��I��I��I�m � �� .(  "  #$�� %  	 �������  ��

�.6P     � 3 f >g� X 3�F A� /��N6� �
 �.O#( 1$ ��� &�G#-$�  G (�	

)�� (  ��36���         IGR�( 1.R�
 A�kn3 @<6 &�-6� �.3o� pqr �
 G

(  1A��j   ��!� GR� '� 1$    o. (� � C
� $ A�#0� !S �6�j�� A�/

( 1(A��>#�3 @/�$ �� �F��= �4!F A�/ G/
)s � �m .(

  ( C
�3 ,	�   1      5�G6� �
 aG6� �	
�<3 �
 �8#4j ��j  t!.u3 A�/

         �3 1.Y�� C�#3 � v�( I 1F�� G+6�3 �3 �Y�
      � ��� �
 � 3� 
�R

  @+� 1( C�#0            @	�X 
� &P &�X #3 % 	`�*�#( � #_ � %	`�*�#( A�/

�3 &����
 G(�	)�� � ��.(

� A�   /��N6� �
�	�   ���)Vitis vinifera ( 2   w=� @   u(

             C� #3 � ��� �>- F �
 C� #0 �
 
�S�3 ���������) 1 4r � / (

         1 6�
 � C�#3 �R�0 �
 &P '� �$G6� ��#-( @u( � CGR 1.R�46�  � /

�   3 f   >g�  �	�   )	�3P A�   /��N6� �
 1   $ �*�   r �
 G   (�	

)Moscadineae (    16�
 I14r ���� �( C�o=      �?(� +.3 �	
� <3 X#6 �/

������ '��3 1.R�46� 
�Y �
 �� ��� G++$)�.(

       ��� �
 ^�.6���h�3h � ^�/ �����ssx     G 6
�>6 ���X 0 

     G#-#� � ��������� 1$)   &P G +F 1 ( ��c�� 5�
 (   1 4r � ��� �


  G  6��
 
�  S� �	�  ���� A�  /��N6�)�� .(2  /,#  +M � ]#*�  � 

    ��� �
 &���)>/�ss�      C� #3 dP �
 �� ]6��� ��������� �	
�<3 

�m6� 2F�  G6
�
 ���F �>$ �(�	'�� 
��3 ��N)��.(

 G#   �� %   #6�3'�S)Jasmonic acid ( &P �.   �� B   #.3 �

)L�6�3'�S (&�3��/     �
 1$ G+.-/ �/�#0 �8#4j A�/  GR� 2#w+�

         G6��
 �>?3 ��#-( @<6 &P ��.+$ � &�/�#0 �>6 � .    L� 4#$�� , 	�

  �
G+	��
           % y#� A���
 1 $ &� /�#0 � Y�( �
 � A�#� G+6�3 �	�/

.-/      � &P &G6�y#� �
 G+2?3 � �      @+ $�� �
 1 >/ '�    �=� 

 A� /

 G6��
 �*�Y
 &�/�#0)�I� � ��.(

   ��  � �
 &���  )>/ � CG  6��h�mm�   1  $ G  6
�$ ���X  0 

��![3 14r A�� L�6�3'�S B#.3 �R�� v� ( � �/    2 F� �� N6� A� /

 &�+	��  � 1  +4$)Cabernet  sauvingon ( f  >g� @	�X  
� "4  �

�#*�(�.3   1 	�6�k A� /             � ?6P �
 G#- #� � ������� �� ]6�� � G +6�3 

�3

�0 .           ��$� 3 � #*�(�.3 �
 G#*�� @	�X
� �
 L�6�3'�S B#.3 �k�

1  4r A��  1  $ �	�  /��   �0G#  �� '�  _P 1  !r�3 '� ]  � '�� 

)Veraison (     14r '� �.O#( IG6
�( CGR ��>#�       1 $ 
� ( �	� /�m  '�� 

   ��![3 &�X	��� '� ]�  G6
�( CG	
�0 �R�� .   �#8z� ,	� �3 &�O6-

            ,4!#. �� f >g� % 	�[� �
 L� 6�3'�S B#.3 �	�6��� 1$ G/
  A� /

       1 4r �
 G#- #� � ��������� ]6���   o3� $ A� / "    @/� $ CG# ��

�3G(�	 .  �?6P2/,#+M   v�( 1$ G+.
�	�
         '� 1 !r�3 � / �
 ��N6� A�/

   G  #*�� � C
�
 &�O  6 @+  $�� |�  
 ��  >#� �  (��( �
 �  >6 � G  R�

,4!#.��   ?6P �
 ��$�3 A�/   � 3 %	�[� � 

� 0 .      &� #( ,# <<[3 , 	�

    ,4!#.�� X.+� �	�6��� 1$ G6
�$    �
 G#- #� � ������� �� 1!>S '� I�/

  @+� 1( @+$��      �3 @	�X
� L�6�3'�S B#.3 G+6�3 %	`�*�#( A�/ G(�	

      C
�3 ,	� ��>#� @#� ��36��� ( G1    �� X.+� a�[3 %	 &��+= ,4!#. �/

>=  G+$ B .2/,#+M     aG6� ��#-( ��G<3     3 L�6�3'�S B#.3   �
 
�S�

q->��   �3 �6���  .R�46� &�X#3 G    R 1   ,4!#. �� &G    ������� �� A� /

14r �
 G#-#��v�( � �/ G	�>6 %	�[� �� ��N6� A�/)��.(

    ��� �
 &���)>/ � A�O= �+k��mm� � ���( �
    
� Y A� /

 �
 �� �������  �� &�X  #3�x� '� C
�q.  �� �  ( �  6��	� ��  N6� 2  F� 

�
��0���3��$       h� ( 
�)!>= �( f	�3 )HPLC (   C'�G 6� 
�� 3  A� #0

       �( G6
�$ 5o=� � G6
�
 ���F , 	� 1 $    5� F�� �
 ������� �� ��G <3 

   ( C�#� � X3�F  1     ��� �.O#( �4-6 ��j�*�    X #6 
�' 5�F�� '� �Y�( 

 G+.-/ ��������� '� �	h�( �	
�<3 A��r)� .(

             B r��3 �
 ������� �� &�X #3 � ���( }G / �( 7#<[� ,	�

   ( C�#3 18��� t!.u31  v� ( C�o=        1 $ �� N6� 2 F� �
 ~*� ( A� /

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.4

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.47.9
https://jcpp.iut.ac.ir/article-1-942-en.html


�� �0 1� 2	3���	4 $�5� �6	 57� 18� � ���� � 91� �� ��1:����� ��*�� 2�1��;:... 

���

o4F"(1          IG 6
�( CGR ���X0 ��cY ,	� �
 �Y�R 5�F�� &��+=

      5�
 1!r�3 �
 � �r��j�#kl�         G #*�� � ( L� 6�3'�S B#.3 a�[3 

�  
�0 ���  F �  ���( 
��  3 �������  �� . ���u.  �� ,>  z ��  *

    C�#3 '� ���������)      � G R� t!.u3 1!r�3 1� �
 � >6 (  v� ( �

)  ~*�( 1!r�3 �
 (         C'�G 6� � � 6��	� �� N6� 2 F� �
     &P � >$ A� #0

              C
� 3 &�X #3 Ih� ( 
� )!>= � ( f	�3 }��0���3��$ C�N.�
 1!#��(

    C�#3 �
 ��$�3)    � >6 � G R� t!.u3 1!r�3 1� �
 (  v� ( �) �


 ~*�( 1!r�3 (  �[��#kl�     C'�G6� X#6 L�6�3'�S B#.3 a�[3    � A� #0

 1-	�<3 �N	G)	 �(G6G	
�0.

�����S��	�

��1:����� T�1U5�� � ��	�O ���� M�%:

v�(  14r � �/          � 6��	� ��N6� �Y�R 5�F�� '� 2F� �
 A�/)  � 4S�

X  3�F �O  >O$ � '��#  R G#q  � ( CG  ++$ G  #*�� 5�  F�� �X  S 1  $

CG  R ���X  0 �������  �� G  6�)� ( �6�  4_�( L�  <#<[� X  $�3 '�

G	
�0 1#?� ��$ A'���O$ CG)O6�
.

��G<3��       L�6�3'�S B#.3 C
�3 '� �.#*��)#3 )  �$�R ��c[3

Aldrich     ��!Y A���
 � s� G\�
  (   16�>6 '� C
�q.�� �(  �GS I�#0

   BY�
 ��mm �!#3   �.#*��6�.3         � w!_ &�X #3 �� GR 1.u	� �*�Y 

 1( C
�3 ,	��G��( �h�3 �!#3  .

C�#3  �/)   t!.u3 Br��3 �
x � �     5� >� 1 !r�3 '� ] � 1 .q/ 

  C�#3 � B0 o3�$  "CG#�� ( �2/,#+Mv�(    1 j�(�3 5� F�� ~*�( A�/

 1��( '�              G6G R B <.+3 C�NO 	�3'P 1 ( 1! \�
o( � �GS A�
�3 A�/

   
�G  r L���  r 1  S�
 �
 � C�NO  	�3'P �
 ]�  ��� 1  S�
 

�.6��        C�#3 A�� L�6�3'�S B#.3 �h�3 �!#3 %	 ��![3 
��0  � �/

v�(  �/A��j1$    ���� 5�>� �?6P      # R�� I
� R ]# Y   G R CG .�x

   1 4r '� 5�0 C
 
�Gr ��>#� '� G8( �=��  v� ( � � /   �� >#� A� /

   16�>6 C��>/ 1( CGR   G/�R A�/)    ��6�.3 �( Q<
 CGR ��>#� (  G/�R �

o3�$ "                &�� / B Y�
 �
 � ,	'� � �	� ?+� 1 ( %	 �/ ��>#� &�G(

o3�$ " G	
�0 
�Y .        
� S�3 ������� �� �>$ �(�	'�� � ���u.��

  16�>6 1#!$ �
 j �/  ��� 7 4           L�� \ CG R C
�
 �� R 1 $ �	� /

 �
�0)� � ��.(

     '� ��������� ���u.�� A��( 1 6�>6         '� � <#q!� ICG R 1 #?� A� /

���     &���)>/ � ]#*�� A�/)�� (     &���)>/ � �)�����( �)� (1(��$

 GR 1.
�0 L��##�� �>$ �()Modification (�.	�?6 1$"( 1
�( B	� ��R:

  &�X#3�m   14r '� 5�0 �/   � v�(A�/      5� F�� '� % 	 � /   �� N6� 

16�0�GS    GR ,	'��     �	�?+� 1( %	 �/ �    o3�$ &��/ BY�
 �
 " 
�Y

  G	
�01(��j   ���� '� 1$ AI       C� #3 1 6�
 � � R�0    �  2 / ,# +M

v�(�/�c=   �w#!_ C�1(��
 G3P  .�c=       % 	 B Y�
 �
 ��$�3 C�

   �	�3 ,*���mm�!#3�.#*   �( �m�!#3�.#* ��6�.3     �*� Y    � �� !u3

(  LG>�m          G R C
�
 ��� F �- #j�+�3 &X>/ A�� 1<#F
  .  �� ![3

    LG3 1( B\�r�       �
� 83 �OY�M �( 1<#F
 xmmm  �
 ��
   1 <#F


    � 1 #!u� @	�3'P 1*�* Ah�( �
 
�S�3 C��c= � G	
�0 `�q	�.6��

  �
  }���           
�( CG R CG6� R�� �>#+#3� *P 1F�� �( 1$ A� 1O#R G 6

1N6��
A GR  .     *�* 1� �
 1.
�	 f>g� 
��31     � ���Y B�*�)�� Q��� 

�
Gg3"                  � ( &
� >6 �� !u3 '� ] � � G 	
�0 
� Y &��/ �
 �m

�!#3�.#* ��6�.3    �*�Y   LG>(�m     ( �-#j�+�3 &X>/ �( 1<#F
 1  2 /

     LG>( � GR C
'�           G 	
�0 `�q	�.6� � @Y� M &� >/ � ( 1<#F
  .

  �+#= |�
 B>="        GR 5�g6� X#6 5�� ��( A��( 1(A��j 1 $     C
 � / '� 

  �N6� 14r 5�0�   � 2/,#+M v�(  &P A�/          1(�O 3 ��� � ( �� ( 1 � 

  ( A�#0 C��c=1 G3P B>=       
�S�3 ��������� A�.O#( &�+#>j� �( �� 

 14r �
  v�( � �/     '� @	�3'P 
��3 A�/�?6P      Br �or �
 � ���Y 


�R .        ��6�.3 �( &�*�( BY�
 �
 �	�?6 C��c=�*�Y    2gr 1( �mm

�  !#3�  .#*��  yu	 B  Y�
 �
 ]�  � � G  R CG6�  �� ) x� 1  S�
 

�.6��
��0 (1N6��
      C'�G6� A��( &P '� �� G	
�0 AA�#0�/   >$ A�  �


�R C
�q.��.

             ������� �� &
� ( ^�-r Z�[* 1( 1$ ��� �#z�� 1( 5'h

      I&P 1 	Xg� '� A�#0� !S � ?S � ��6 1(    C��c = L� #!>= 1 #!�

  C�#3 '� ��#0�/  v�( �     @	�3'P 
��3 A�/    ��6 2$ ��#-( Q#[3 �


�
�0 L��\.

 � ��	+���XP ��1:����� �

   16�>6 �>$ �(�	'�� �?S      
��G6�. �� ��![3 �G.(� �/)     � w!_ � (�

�  !#3�h�  3 ( G  3�S �������  �� '�) �$�  R ��c  [3Sigma

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.4

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.47.9
https://jcpp.iut.ac.ir/article-1-942-en.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)( (/+	# �*,-./

��x

�)	�3P (1( �(�	'�� � 1#?� ��R�	'�
�0 L��\ :

   }�r A��(  �c*�Y�6    C��c= '� �	 �/ �G.(�  1 6�>6 ��/  A� /

    N6���� �.!#
 '� �� 
�S�3    ��F �( �x�/m     �
 � CG6���0 �.3���#3 

     �4	�<� 2gr �( ��	��    GR 1.u	� �.#* �!#3  .  ]���m   � .#*���#3 

16�>6 '� �	 �/ '��/16�>6 Q���    �� $
�Y � #0)Auto sampler (

  1(  C�N.�
        �S �$�R ��c[3 h�( 
�)!>= �( f	�3 }��0���3��$

 �� �()GBC ( L�cuO3 �( �#*��.���	'G	
�0 7	�X�  .

HPLC GBC Scientific Equipment 
Degasser: LC 1460
HPLC Pump: LC 1150
Auto Sampler: LC 1650
UV Detector: 1205K  
Software: Winchrom V1.32
Column Type: 250×4.6mm Exsil ODS 5µm 
Column Gard: ODS C18
Sample volume: 20 µL 
Pump Program: 
0-5 min. 5% acetic acid, 15% methanol, 80% water, flow 
rate 0.4 mL/min 
5-30 min. 5% acetic acid, 20% methanol, 75% water, flow 
rate 0.5 mL/min
30-45 min. 5% acetic acid, 45% methanol, 50% water, 
flow rate 0.5 mL/min 
45-55min . Condition returning to initial condition (5%
acetic acid, 15% methanol, 80% water, flow rate 0.4
mL/min) for column treatment to next injection
Maximum wavelength for detection: 306 nm

  %#� CG/�O3 �(   16�>6 1( ��(�3 A�/      '��# R G#q� �4S� 5�F�� A�/

    A��
'� ( &� 3' 1 ( 1S�� �( � X3�F �O>O$ �)Retention time (

�� 1<#F
          &��� )>/ � X��* ��� '� 1$ A�)�� (   � 3 A�� #�  I
� $

 �������  �� 1  ( ��  (�3 5��0���  3��� �  #� �  	' ��  � �	
�  <3

G6G	
�0 �uO3.

    ( ��(�3 �#� ,##8� �?S      IB\�r 5��0���3��� �
 16�>6 �/ 1

�/m        1( �� &P '� �.#* �!#3 �/m         1 #?� 
��G6�. �� ��![3 '� �.#* �!#3 

    �w!_ 1( CGR� �!#3  
 5�0           e�
G g3 C�N. �
 1 ( � C
�X 
� � .#* �

 GR 7	�X� .         �	' ��� I16�>6 �
 ��������� ��G<3 ,##8� ��w+3 1(

         � � ?+� 1 6�>6 �
 �� ( � 	 �� 5��0���3��� �
 �#�   �
 � N	
 �� ( 

               ]� � � ���u. �� C�N. �
 ��X 
� 5� 6 Q ��� 
��G6�.�� ���r

            5� g6� � #� �	' ��� �*�Y ��G<3 ,##8� �?S 5'h L�4��[3

  �.	�?6 � �
�0 "        1 6�>6 �
 
� S�3 ������� �� &�X #3 � /   ,# #8� 

G	
�0 .  C
�
 A��3P 1	Xg�     o3�$ ��j '� C
�q.�� �( �/ "  �

�c�)  � (

 ���)� 1� (    ��X
� 5�6 �]�)SAS (  ,#N6�#3 1-	�<3 �    C� ?( � ( �/-

    1+3�
 G+M &�3'P '� A�#0   ,)6�
 A�)   ��� �
� G\�
  (  L�� \

�
�0.

c>� � d+	53

 ��1:����� A�6�: 
�� ��A3� � �=� 18�

  ��GS�         � 6��	� �� N6� 2 F� �
 1-	�<3)       � '��# R G#q � � 4S�

 X3�F �O>O$ (          �� v� ( � C�#3 �
 ��������� G#*�� &�X#3 �w6 '�

 �3 &�O6G/
 .   � 3 CG/�O3 1)6�+M         G #*�� A�� �� N6� 2 F� 
� R

   }o.  Y� 2  F� �
 ,#  ( �  w6 ,  	� '� � C
�  ( �kn  3 �������  ��

�+83   ( 
��
 
�S� A��
  1A��j      �4-6 '��#R G#q� �4S� 2F� 1$

     C� #3 �
 A�.O #( ��������� G#*�� �	�6��� X3�F �O>O$ 1(  � � /

v�(  
��
 
�Y A�/ .  #*�� &�X#3 ,	�.O#(      2 F� C�#3 '� ��������� G

    '��#R G#q� �4S�1(��
         1 ( ��(�3 &P ,	�.>$ 1)#*�r �
 CG3P 

    
�( X3�F �O>O$ 2F� v�( .     &��� )>/ � �	G+#S)�� (   �
� $�� I

 �$�-   ��$�	 �)�� (��   3�� ��  &���   )>/ � '�   � )�x ( �


����(            ������� �� G #*�� �
 ��N6� 2F� 1$ G6
�
 &�O6 
�Y A�/

 t!.u3 Q	��R �
��� �kn3.

      7#<[� ,	� '� B\�r �	�.62/,#+M    
�
 &�O6 ) ��G S�(   1 $ 

5�G  6�   G  #*�� Z�  [* '� ����  q.3 �	�  6��� ��  N6� t  !.u3 A�  /

 �  3 &�O  6 
�  Y '� �������  ��  v�  ( '� @#  ( C�  #3 � G  +/



�$ G#*�� ���������.

            &��� )>/ � �� .$� L� <#<[� � ( 1g#.6 ,	�)� (    � LG +#S �

  &���)>/)�� (    ���X 0 1$        �
 ������� �� G #*�� &�X #3 G 6
�$

5�G6�            � <(��3 I� �� L�� q.3 �N	G)	 �( ��N6� C�#0 t!.u3 A�/


��
.

  ,	��(�+(�3&���  L��q� �q0        
�� 3 2F� �
 CGR CG/�O3 A�/

       '� � R�6 � �� , )>3 I������� �� G #*�� &�X#3 �w6 '� @	�3'P

 '�.+� ,4!#.�� &` �.O#( �#*�8
)Stilbene synthase ( � ( �
v  � /

 C�#3 �   q� �4S� 2F� A�/  GR�( '��#R G# .   ���X0 �
 1M �0� A� /

              �
 1 $ C�# � � X 3�F A�/��N6� 1$ ��� CG3P 
G8.3 � ?6P   ��G <3 

   �3 f>g� ,#6�#��.6P A
�	'       C� #Y� X #6 A�.O #( ��������� IG(�	

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.4

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.47.9
https://jcpp.iut.ac.ir/article-1-942-en.html


�� �0 1� 2	3���	4 $�5� �6	 57� 18� � ���� � 91� �� ��1:����� ��*�� 2�1��;:... 

���

��A4, . ��1:����� A�6�: ��*�� 
�� ��<3� �=� 18�)����1: ��� �1O���� �� �1O (����A3� 91� � ���� 
	�

2F�C�#3eo3�$ CG#�� v�(

'��#R G#q� �4S���/� a��/� a

X3�F �O>O$��/� b��/m b

�      :�/ �
 1(�O3 }��r�+83 �N6�O6 &�.�}o.Y� &
�46 ��
 ���/)m�/mP<(.

��A4B . ��1:����� A�6�: ��*�� 
�� ��A3� 18�)�������� �� �1O1: ��� �1O (��<3� �=� �� ��*

 5�G6�'��#R G#q� �4S�X3�F �O>O$

o3�$ C�#3 "CG#����/� a��/� a

v�(��/� b��/m b

* :�/ �
 1(�O3 }��r�+83 �N6�O6 &�.�}o.Y� &
�46 ��
���/)m�/mP<(.

�3  G++$)��   � ��(          ���X 0 ] )= @/�D � , 	� �	�.6 �3�  A� /

�3   
�
 &�O6 �� ��$ . �3 �w+(            B 3��= C� #3 � 6� � ( C�o = G ��

              �� N6� � C�#3 �
 C
�3 ,	� G#*�� �
 1$ G6��
 
�S� A�N	
 
G8.3

 5�G6� �N	
 �   � 3 � *�Y
 &P A� /      1 ( '� #6 �� z�3 , 	� � G ++$

7#>= � �.O#( L�8*��3
��
 A��.

��1:����� A�6�: 
�� ��<3� ���� � 3 � A!� ���� 18�

  ��GS�                  B r��3 �
 �� N6� 2 F� �
 C� #3 � >6 � G R� C��
 �k� 

       � 3 &�O6 ��������� G#*�� A�� �� t!.u3 G /
 .    B \�r �	� .6

    C�#3 1$ ��� &P �N6�#( 1!r�3 �
 2F� �
 �/ A�/x   '� ] � 1 .q/ 

             �
 �	
� <3 , 	� � C
�( ��������� &�X#3 ,	�.O#( A���
 B0 5�>�

    �+8	 AG8( Br��3�     5�>� 1!r�3 '� ]� 1.q/      B3�$ &G#�� � B0 

( C�#31�3 @/�$ �	�G�G(�	.

    &���)>/ � �	G+#S)�x (    C�#3 1$ G6
�
 &�O6 X#6   �
 ��N6� A�/

             
� Y �
 ������� �� '� ����q.3 �	
�<3 �>6 � GR� t!.u3 Br��3

 �3 1.R�46�                '� @# ( � >6 � G R� 1 #*�� Br��3 �
 �	
�<3 ,	� � G++$

       ( �	�.6 ,	� � ��� B3�$ �0G#�� 1!r�3 ���X0 �/�A   �<(��3 &�6P 


��
 .             1 !r�3 '� ������� �� �g	�G � @/� $ CG>= B	h
 '� �)	

     �� (�3 � �� , )>3 IC�#3 B3�$ &G#�� 1!r�3 �� �>6 � GR� 1#*��

    B#)O  � � �������  �� G  #*�� �)#*�(�  .3 A�/�#-  3 �  (�F� 1  (

,#6�#��.6P  �/)  �N6� A�/��N6� �
 (    ,#3�.	� I�/G+F f>g� 1!>S '� �/

 $�� �   ��!� �
 �N	
 L�4#        �>6 � GR� t!.u3 Br��3 �j C�#3 A�/


��
 �.O#( L�8*��3 1( '�#6 ��z�3 ,	� � GR�(.

            �� ��P�� eP��: ��1:���P�� A�6�: 
�� 2	3���	4 $�5� 18�

A!� f�5U� $7�1�

  ��GSx           B r��3 �
 ������� �� G #*�� A�� L�6�3'�S B#.3 �k� 

        �3'P 
��3 2F� �
 C�#3 �>6 � GR� t!.u3    � 3 &�O6 �� @	 G /
 .

&�>/   �3 CG/�O3 1$ ��j       ������� �� @	�X
� "4� C
�3 ,	� 
�R

 C�#3 �
 �3 �/              � >6 � G R� B r��3 1 >/ �
 @	�X
� ,	� �3� 

�0

                 ( 
��
 A�.O #( @ <6 &P 1 #*�� B r��3 �
 � C
�46 &�-)	 C�#3 1

A��j       1!r�3 �
 2F� �
 �/ 1$x        ,	��h� ( B0 5�>� '� ]� 1.q/ 

  G#�� C�#3 �  C)  ��>#� &�G( G/�R (       �� ������� �� &�X #3 ,	� .>$

 G6
�$ G#*�� .              �O /�$ G 6�� % 	 1 $ � �� ,	� 1S�� B(�F 1.)6

 C�  #3 &G#  �� �  j �������  �� &�X  #3 �
 �3�  >= �
 1  M I�  /

16�>6      16�>6 �
 1M � CGR ��>#� A�/       �
 � 3� 
��
 
�S� G/�R A�/

        CG R ��>#� 16�>6 X3�F �O>O$ 2F��       5� >� '� ] � 1 .q/    IB 0 

      G/� R 1 6�>6 1( �4-6 A�.>$ ��������� &�X#3x   '� ] � 1 .q/ 

    ��� C
�>6 G#*�� B0 5�>� . �3 ��>.r�       �� Y 1 6�>6 ,	� �
 
��

  1$ &�3' ��.$�
�#kl�  � �� ��������� &�X#3 �O/�$ G6�� �( ���0

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.4

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.47.9
https://jcpp.iut.ac.ir/article-1-942-en.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)( (/+	# �*,-./

���

��A4- . ��1:����� A�6�: ��*�� 
�� ���� � 3 � A!� ���� 18�)����� �1O���� �� �1O1: �� ( �� ��

�3�1+� ��<3� �=�*

C�#3 �>6� GR� C��


2F�xB0 5�>� '� ]� 1.q/ �B0 5�>� '� ]� 1.q/ CG#�� C�#3

'��#R G#q� �4S�m�/x a��/� b��/� c

X3�F �O>O$�m/� a��/� b��/� c

* :�/ �
 1(�O3 }��r�+83 �N6�O6 &�.�o.Y� &
�46 ��
}/�� �)m�/mP<(.

��A4G . ��1:����� A�6�: ��*�� 
�� 2	3���	4 $�5� 18�)1: ��� �1O������ �1O ���� ( f�5U� $7�1� ��

��<3� �=� �� ���� �OA���*

* :�/ �
 1(�O3 }��r�+83 �N6�O6 &�.�}o.Y� &
�46 ��
 ���/)m�/mP<(.

         CG 	
�0 f F�� �kn3 L�6�3'�S B#.3 �0G++$ %	�[� �k� '� @#(

���.

91� e��: ��1:����� A�6�: 
�� 2	3���	4 $�5� 18�

C
�
     '� B \�r A�/   ��G S�    � 3 &�O 6         B #.3 &G# R�� 1 $ G +/


   v�( A�� �( L�6�3'�S        � 6��	� �� N6� 2F� �
 A�/)    G#q � � 4S�

   X3�F �O>O$ � '��#R (         � ?6P �
 ������� �� X.+ � @	�X
� "S�3

�3

�0 .  �3 CG/�O3 1)6�+M     *�� ������� �� ,# ( 
�R     �
 CG R G #

v�(   G/�R A�/)     ��6�.3 �( Q<
 � ��>#� &�G( (     5�G$ �/ CGR ��>#� �

   �+83 }o.Y� 5�F�� '�        % 	�[� CG +/
 &�O6 ,	� � 
��
 
�S� A��


v�( �
 ��������� G#*����� L�6�3'�S B#.3 Q��� ��N6� A�/.

    &���)>/ � CG6��h)�� ( ����( �(         1 $ G +.
�0 1 g#.6 
� Y A�/

��![3 3 �R��    C�#3 A�� �( L�6�3'�S B#.  v�( � �/    "4 � ��N6� A�/

  ,4!#.�� f>g� @	�X
�     � 3 ��������� 1!>S '� �/ 

� 0 .    &�O 6 &� 6P

   C�#3 @+$�� 1$ G6
�
           @# ( L�6�3'�S B#.3 1( �>6 � GR� B	��� �
 �/

     �*�r �
 ��� B3�$ �0G#�� 1!r�3 '�  v� ( 1 $    &�G ( �� N6� A� /

   �( �
 A�>6 � GR� Br��3 1( 1S��    � C
�
 &�O 6 @+ $�� C
� 3 ,	� �(�

 ,4!#.�� f>g�  �/1(CD	�    �3 @	�X
� �� ��������� G/
 .    B \�r �	� .6

2/ |�
 �	�.6 �( 7#<[� ,	� '�P��� �+/.

16�>6'��#R G#q� �4S�X3�F �O>O$

x B0 5�>� '� ]� 1.q/ )��>#� &�G( G/�R(m�/x b�m/� b

x B0 5�>� '� ]� 1.q/ ) �( Q<
 G/�R��6�.3(�/x b��/� b

� B0 5�>� '� ]� 1.q/ )��>#� &�G( G/�R(C��/���/� d

� B0 5�>� '� ]� 1.q/ )��6�.3 �( Q<
 G/�R(c�m/���/� d

 CG#�� C�#3)��>#� &�G( G/�R(��/� d��/� f

 CG#�� C�#3)��6�.3 �( Q<
 G/�R(�m/� d��/� f

 CGR ��>#�x 5�>� '� ]� 1.q/ B0x�/� as/� a

 CGR ��>#��B0 5�>� '� ]� 1.q/ m�/x bxx/� c

CGR ��>#� CG#�� C�#3��/� d�x/� e

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.4

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.47.9
https://jcpp.iut.ac.ir/article-1-942-en.html


�� �0 1� 2	3���	4 $�5� �6	 57� 18� � ���� � 91� �� ��1:����� ��*�� 2�1��;:... 

���

��A4E . ��1:����� A�6�: ��*�� 
�� 2	3���	4 $�5� 18�)1: ��� �1O������ �1O ���� (��<3� �=� �� 91�*

16�>6'��#R G#q� �4S�>O$X3�F �O

 v�()��>#� &�G( G/�R(��/� b��/m b

 v�()��6�.3 �( Q<
 G/�R(x�/� b� b

CGR ��>#� v�(��/� a��/� a

* :�/ �
 1(�O3 }��r�+83 �N6�O6 &�.�}o.Y� &
�46 ��
�/ ��)m�/mP<(.

��A4g . ��*�� 
�� 2	3���	4 $�5� 18�  MJ+	?� ��1:����� A�6�:)1: ��� �1O������ �1O ���� ( ���� e��:

)� 3 � A!� f�5U� $7�1� �� (��<3� �=� �� 91� �*

16�>6'��#R G#q� �4S�X3�F �O>O$

C�#3

x B0 5�>� '� ]� 1.q/ )��>#� &�G( G/�R(m�/x b�m/� b

x B0 5�>� '� ]� 1.q/ )��6�.3 �( Q<
 G/�R(�/x b��/� b

�q/  B0 5�>� '� ]� 1.)��>#� &�G( G/�R(c��/���/� d

� B0 5�>� '� ]� 1.q/ )��6�.3 �( Q<
 G/�R(c��/���/� d

 CG#��)��>#� &�G( G/�R(��/� d��/� f

 ��>#� &�G( CG#��)��6�.3 �( Q<
 G/�R(��/� d��/� f

 CGR ��>#�xB0 5�>� '� ]� 1.q/ x�/� as/� a

GR ��>#� C�B0 5�>� '� ]� 1.q/ m�/x bxx/� c

CGR ��>#� CG#����/� d�x/� e

v�(

 G/�R)��>#� &�G((��/� e��/m g

 G/�R)��6�.3 �( Q<
(x�/� e� g

CGR ��>#���/� d��/� e

* :�/ �
 1(�O3 }��r�+83 �N6�O6 &�.�}o.Y� &
�46 ��
���/) m�/mP<(.

         ���� e��: ��1:����� A�6�: 
�� 2	3���	4 $�5� 18� MJ+	?�

)� 3 � A!� f�5U� $7�1� �� (91� �

C
�
  A�/  ��GS�  �3 &�O6         A�� L� 6�3'�S B #.3 ��>#� 1$ G+/


      �+83 f>g� @	�X
� "4� 2F� �
 �/ C�#3   �4- 6 ������� �� ��


 �3 v�( 1(3 @+$�� ,	�.?( �#8z� ,	� �
 � 

�0   C� #3 1 ( 7!8.

 1!r�3 �
 2F� �
 �/x��� B0 5�>� 1!r�3 '� ]� 1.q/ .

          '�.+# � ,4!#. �� &` ��c Y�
 
�S�3 L�=oj� 1( 1S�� �(

 ( ,#+M1  � 3 �w6                G #*�� � ��$� 3 &` � #*�8
 � ?+� 1 6 1 $ G ��

                 B r��3 '� @# ( C� #3 � >6 � G R� 1 #*�� Br��3 �
 ���������

        3 ��>#� 1)!( I��� v�( � &P GR� AG8(      ,> z L� 6�3'�S B #.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.4

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.47.9
https://jcpp.iut.ac.ir/article-1-942-en.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)( (/+	# �*,-./

���

             1 >/ �
 ��h� ( ������� �� G #*�� � ��$� 3 &` � #*�8
 G	GO�

16�>6              1 !r�3 �
 2 F� �
 �/ C�#3 A�� �� �k� ,	�.O#( �/x   1 .q/ 

  5�>� '� ]�  ��� 1.R�
 B0 .       @	� 3'P 1 ( '�#6 ��z�3 ,	� 1.4*�  / �

7#F

��
 �*�)*�3 ��� �
 ��.

M"�53 
1�O

 @	�3'P 1( 1S�� �(/ ,	� �  �� N6� C�#0 �
 5�G6� ��6 � 2F� I@/�D�

  �2/,#+M       C
� 3 ��G <3 A�� C� #3 � >6 � G R� t !.u3 Br��3 

  ��� �kn3 ��������� .(  1        C�# � A�/��N6� �
 &�X#3 ,	� �!$ ��j

        ��� G#q� � 
�' 5�F�� '� ��h�( X3�F �I      7#<[� ,	� �
 1)6�+M �3� 

       
�' � G#q � 5� F�� '� �Y�( G	
�0 �uO3)  2 F� G +6�3  � 4S� 

 '��#R G#q� (          5�G 6� �
 �� ������� �� '� �?(� +.3 �	
�<3 X#6  A� /

  �3 1.R�46� 
�YG++$ .  C�#3 �
 C
�3 ,	� G#*�� &�X#3  2 F� �
 �/ A�/

     v� ( '� @#( @	�3'P 
��3             � >6 � G R� 1 #*�� B r��3 �
 � � /

C�#3      ��� C
�( AG8( Br��3 '� ��h�( �/ . �3 �w6 1( ,#+M  1 $ G��

 &` �#*�8
�/   @+$�� � 1j�(�3 A       ������� �� G #*�� 1( �g+3 A�/

              � ?S 1$ ��� AG8( Br��3 '� @#( �>6 � GR� 1#*�� Br��3 �


          � �� A�.O #( �*�)*�3 � �*�!� L�8*��3 1( &P L�4k� .   '� � )	

a�[3            � 3 @	�X 
� �� ������� �� G #*�� 1 $ �	� / G /
I  B #.3 

      v�( A�� ��>#� �( 1$ ��� L�6�3'�S  C�#3 � �/ "S�3 �/  @	�X
� 

�+83         LG R � CGR &P G#*�� &�X#3 ��
 �#kl �       1 #*�� B r��3 �
 &P 

     C�#3 �>6 � GR�)x      B0 5�>� 1!r�3 '� ]� 1.q/  (    B r��3 '� @#(

   C
�( AG8(1(A��j1$�#kl�    C�#3 
��3 �
 &P    o3� $ A� / "  CG# ��

   �3 
�Y BF�Gr 1(G�� .        a� [3 1$ 
��
 
�S� &�)3� ,	� ,	��(�+(

 z L�6�3'�S B#.3&` �#*�8
 G	GO� ,>@+$�� � �/  �$� R A�/

        5�G6� �
 �� &P ��G<3 I��������� X.+��#( �
 CG++$   CGR ��>#� A�/

 G/
 @	�X
� .          ������� �� 2 ?3 ��#-( �)	`�*�#( G	��
 1( 1S�� �(

   &�-6� �
�3&���           C
� 3 , 	� G#*�� 1$ 
�>6 �w6 ��?��  1 ( L�� \

  @	�3'P �( �	���
/   
 L�8*��3 � �7#F��   1 +#?( �      � Q	�� R A'� �

&�)3� IB3��=
�( G/��Y �	��.

��	
�������	R5��

1. Adrian, M., P. Jeandet, J. Veneau, L. A. Weston, R. Bessis. 1997. Biological activity of resveratrol, a stilbenic 
compound from grapevines, against Botrytis cinerea, the causal agent for gray mold. J. Chem. Ecol. 23: 1689-
1702.

2. Bavaresco, L., D. Petegolli, E. Cantu, M. Fregoni, G. Chiusa and M. Trevisan. 1997. Elcitation and accumulation of 
stilbene phytoalexins in grapevine berries infected by Botrytis cinerea Vitis. Italian J. Food Sci. 36 (2): 77-83.

3. Creelman, R.A. and J.E. Mullet. 1997. Biosynthesis and action of jasmonate in plants. Plant Mol. Biol. 48:355–381
4. Dercks, W. and L. L. Creasy. 1989. The significance of stilbene phytoalexins in the Plasmopara viticola grapevine 

interaction. Physiol . Mol. Plant Pathol. 34: 189–202.
5. Dixon, R.A. and M. Harrison. 1990. Activation, structure and organization of genes involved in microbial defence in 

plants. Adv. in Genet. 28: 165–234.
6. Ector, B., J. Magee, C. Hegwood and M. Coign. 1996. Resveratrol concentration in muscadine berries, juice, 

pomace, purees, seeds and wines. Am. J. Enol. Viticult. 47:57-62.
7. Esna-Ashari, M., M. Gholami, M. Zolfigol, M. Shiri, A. Mahmoodi Pour and M. Hesari. 2006. Analysis of trans-

resveratrol in 147 Iranian grape cultivars by High-Performance liquid Chromatography. 27th International 
Horticultural Congress and Exhibition (IHC).

8. Falkenstein, E., B. Groth, A. Mithofer and E. W. Weiler. 1991. Methyl jasmonate and a-li- nolenic acid are potent 
inducers of tendril coiling. Plantarum 185:316 – 22.

9. Folts, J.D. 2002. Potential health benefits from flovonoids in grape products on vascular disease. Adv. Exp. Med.
and Biol. 505:95-111.

10. Frankel, E. N., A. L. Waterhouse and P. L. Teissedre. 1995. Principal phenolic phytochemicals in selected 
California wines and their antioxidant activity in inhibiting oxidation of human low-density lipoproteins. J. Sci.
Food Agric. 43: 890-894.

11. Fritzemeier, K. and H. Kindl. 1981. Coordinate induction by UV light of stilbene synthase phenylalanine
ammonialyase and cinnamate 4-hydroxylyase in leaves of Vitaceae. Plantarum 151:48-52.

12. Hain, R., B. Bieseler, H. Kindl, G. Schroder and R. Stodker. 1990. Expression of a stilbene synthase gene in 
Nicotiana tabacum results in synthesis of phytoalexin resveratrol. Plant Mol. Biol. 15: 325–335.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.4

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.47.9
https://jcpp.iut.ac.ir/article-1-942-en.html


�� �0 1� 2	3���	4 $�5� �6	 57� 18� � ���� � 91� �� ��1:����� ��*�� 2�1��;:... 

��s

13. Hoos, G. and R. Blaich. 1990. Influence of resveratrol on germination of conidia and mycelial growth of Botrytis
cinerea and Phomopsis viticola. J. Phytopathol. 129: 102-110.

14. Jeandet, P., R. Bessis and B. Gautheron. 1991. The production of resveratrol by grape berries in different 
developmental stages. Am. J. Enol. Viticult. 42:41-46.

15. Jeandet, P., R. Bessis, M. Sbaghi and P. Meunier. 1995. Production of the phytoalexin resveratrol by grapes as a 
response to Botrytis attack under natural conditions. J. Phytopathol. 143:135–139.

16. Jeandet, P., A.C. Douillet-Breuil, R. Bessis, S. Debord, M. Sbaghi and M. Adrian. 2002. Phytoalexins from the 
Vitaceae : biosynthesis, phytoalexin gene expression in transgenic plants, antifungal activity and metabolism. J.
Agric. Food Chem. 50: 2731–2741.

17. Kodan, A., H. Kuroda and F. Sakai 2001. Simultaneous expression of stilbene synthase genes in Japanese red pine 
(Pinus densiflora). J. Wood Sci. 47: 58–62.

18. Krasnow, M. N and T.M. Murphy. 2004. Polyphenol glucosylating activity in cell suspensions of grape (Vitis
Vinifera). J. Agric. Food Chem. 52: 3467-3472.

19. Langcake, P. and Pryce, R. J. 1977. The production of resveratrol and the viniferins by grapevines in response to 
ultraviolet fellowship irradiation. Phytochemistry 16:1193-1196.

20. Langcake, P. and R.J. Pryce. 1976. The Production of resveratrol by Vitis vinifera and other members of the 
Vitaceae as a response to infection or injury. Physiol. Plant Pathol. 9:77-86.

21. Larronde, F., J. P. Gaudillere, S. Krisa, A. Decendit, G. Deffieux and J. M. Merillon. 2003. Airborne methyl 
jasmonate induces stilbene accumulation in the leaves and berries of grapevine plants. Am. J. Enol. Viticulture, 
54: 63-66.

22. Lopez, M., F. Martinez, C. Del Valle, C. Orte and M. Miro. 2001. Analysis of phenolic constituents of biological 
interest in red wines by high-performance liquid chromatography. J. Chromatog. A. 922: 359-363.

23. Okuda, T. and K. Yokotsuka. 1996. trans-Resveratrol concentrations in berry skins and wines from grapes grown in 
Japan. Am. J. Enol. Viticult. 47:93-99.

24. Romero-Perez, A., M. Ibern-Gomez. R. Lamuela-Raventos and M. Torre-Boronat. 1999. Piceid, the major 
resveratrol derivative in grape juices. J. Agric. and Food Chem. 47:1533-1538.

25. Soleas, G., D. Goldberg, E. Diamandis, A. Karumanchiri, J. Yan and E. Ng. 1995. A derivatized gas 
chromatographic-mass spectrometric method for the analysis of both isomers of resveratrol in juice and wine. 
Am. J. Enol. Viticult. 46:346-353.

26. Tassoni, A., S. Fornale, M. Franceschetti, F. Musiani, B. Perry and N. Bangi. 2005. Jasmonates and Na-
orthovanadate promte resveratrol in Vitis vinifera cv. Barbera cell cultures. New Phytol. 166: 895-905.

27. Ueda, J., J. Kato, H. Yamane and N. Takahashi. 1981. Inhibitory effect of methyl jasmonate and its related 
compounds on kinetin-in- duced retardation of oat leaf senescence. Physiol. Planta. 52:305–9. 

28. Waterhouse, A.L. and R.M. Lamuela-Raventos. 1994. The occurrence of piceid, a stilbene glucoside, in grape 
berries. Phytochemistry 37: 571–573.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.4

7.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.47.9
https://jcpp.iut.ac.ir/article-1-942-en.html
http://www.tcpdf.org

