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

���

0�123$4 �+	� �!�5+*�� 6	�7�89 0� �0:; 6	<=����3 � >�;�? $+*
� >��� �@+0� A9	! 
	�

���@
4 0B
�,$�7���# >CD �B�� E,*���� �3	D F�@�� E,����� G�	� EH�
 & $��	 �� � -

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

�@�5&

        A;	I�4 �� @�=�3 �� �� J0� 
���   K!��0� �� L# �  E      �� >��� $4 �� ��7� $5�� G+@!	� .J0� �� N9	! ��� A� �OP�  >�+	Q# 
	�

 �� K�0��# R	� K � A� � �@! S�0!$4 K�<�� T�	� UV�� � @
��� ��8W� 
�	8XY� Z��� � 	���! .   >X9�@Q;� 0�92Q3 A� ��B
� A�

     0 � ��� T+�*�� � J0� 
��� 4��� 
�� ��+	��? EK!��0� �� L# �Y� >��� �+	��? A”��;	� “@! �	";� .    
	Q��	 �3 ��QB
� >Q+� 
�0�

         �4]+� 
�� U�303 A� �0:; 6	<=����3 � >�;�? $+*
� ^�XI�       K�04 6��7 K!��0� �� L# � $�Y 
	� .      �0��	� A� ��� �	�; T+	��? _+	X;

    J0� $���0�� ��*�� �� K!��0� �� $�Y >�;�? $+*
� 01� 	��
����� EK!�� 
�=�23  K!��0� �	�� � $`�� � AY	� ��� 
�� �? 0�1�
�����

���; .  �	 �3aa/b����           ��� T+�*�� �� $���0�� ��*�� 	��	 �3 0+	� �� 0X��� >�;�? $+*
� �R�� .   ���@;� 
	���X�	� ���0� ��    �� @�� �@! 
0�4

   �	 �3 EK!��0�aa/b����         J0� 0 � ��� � $���0�� ��*�� �� >�;�? $+*
� �R��   �	 �3 E	�../b����   >�Q;�? $+*
� �R�� +d/b �Q���  �R�Q�

     $4 0 � ��� �� �0:; 6	<=����3    J0��4 ���W� @�	V ���� E	�      @
X!�� �� 0�123 >+0X��� �@! (eV ���W� � 	� . ��� �	�; T��]# >+� _+	X;

           $4 0 � ��� T+�*�� UV�� >�;�? $+*
� � �0:; 6	<=����3 �0��	� A�  @;� 0�923 A� E	�   KQ!��0� �� LQ# K�<�� T+�*�� � J0� 
0�# >X9�

$4�	:X;� �� �� >��� �@+0� A9	! 
	� 	%;? �� ���	� A�@;�!.

�f��
	�
@��� :K!��0� �� L# 0 � E>��� E J0� 
��� E�0:; 6	<=����3 E>�;�? $+*
�

A�@:�

   �� �� ��	  !"!         �#!� $��%� ��� &' �()*+ ,-	�' &.�/ $�0

 �� &1 � $�0          �#!� 
��
".�' �	2�' �3%4 �� 56 78
�98
 : �;	

             �#+ �<#1 �8�-#=� �#	 ,-	�' &.�/ �� >
"? &' :   �"#/)�.(

  �� �%A%1 B0�1        5-%!
 �
 �/���' 5�+� �� �8-	�' &.�/ $�0

        �� &1 �8�+�  %*C D0 : �� $�0
���' &'  �0&EF' -#*'    : ,-#/ $

          �#+ ,��#+6 �#!� 
:� GH�*+ &' >�
��? $��'     &#=3I �� -8"#/

 �+ �=J�F+       #':
 56 �' 5�� -**1-%K"
 &1 -/�'&    -*EF#0 :
)L .( ��

      �� �/���' �� -M' �3N &1 �	�O86       �� �#�	 �8-#	�' &.�/ $�0

DP+�
   �+ �A%1 $�0
"E1��  	      >-#+ �82"H �3N  	��'�*' Q-/�'

 ��  	�      R�(#+ $�#S�T
 5�U%+ 
� �0     
�  %#*C D#0 : 5��-#**1

��
��� &.�/ $�0     UF#' �%VW#
 �8-#	�'  �
�� �	�)�� .(  �� �#�	

           56 �' 5��-**1 -%K"
 �X1� &1  !"! �� �
:�� $-I >Y�<+

    Z�' 5-/ �
� -*EF0 &I�"+ &8�[=� 
� -%K"
 �H 
� �*%	�� $�0

   &1 �!�&'\	
-
   Z�' �3! &'     ���<%� �	2�' $�0 �#+   : -#*1

  ##' �##/���' �� -##M'&  �##+ &M##!"
 �N�##! ]##I"+ : -##'�	

� .�! $"O<8�� ]%
�
 &': -/
� �!�*/
�1 G'5�
�	��E!�^"=N �8�;_�' 5Y%� ,�9<8�� Q$�
:�<1 ^"=N ,-�<8�� Q

� .�/
 Q5Y%� ,�9<8�� Q$�
:�<1 ^"=N ,-�<8�� Q>�
�;8 `Y?� : �N�
� 
�	��E!�

�. 
�	��E!� ^"=N�;_�' �8Q�%'�
� Q�=%'�
� GT)+ ,�9<8�� 

* : ��%8:�E�K� �F� Q>�;
��+ a"bF+ :hassanpurm@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

0.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

20
 ]

 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.50.2
https://jcpp.iut.ac.ir/article-1-945-fa.html


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

��c

  �� �%A%1 B0�1       a"()+ $��(E4� ��
� : �8-	�' &.�/ $�0

�##+�"##/)�� Q�� Q�� : �� . (7##8�:)�� ( &##1 ��##1 �
�U##�

  &8�"I �/�� a"=)+           �#d=_ 
�  %#8�6 �#	U*' �'  !"! �� $�0

e�� �=%+    �� �	��"�/  E.�-8� �%.W
 &' ]I"+ �E%K 
� ^��  �#0

     �� 
� f<. 5�: B	�U�� :    g	��/ �)
 �0  �+ 2�' $
"8 Q�"/

              �#� 5�#+� $:
 $�%VW#
  %	�#� 
"8 >-/ 
� &1 �K�h 
�  �#0�

�
�-8 .`�!   : D%1)�� ( <0:i� 
� &1 �   a"=)+ BT8 $��'   $�#0

&98         DF#%8��
�:��%+ -#/
 : �#3N a"H $:
 ,-8
��     �#� 
� �#0

 -	�' &.�/�8 &8"�    Q-8��� ^�O8�  !"! $�0     &#1 -#8��1 �
�U�

>��##E%8: ,�##T8�j1 �F##1:
-%0 -##/
 k8�##+ >�AK"##!  %K"##*%

DF##%8��
�:��%+�##+ �##08"##/ -�##K: �� �##E31 �##=%. 5�##/�%VW
 

 ,�T8 >�AK"!"%
  �	�P*
 &'  �!�  .  5�
��30 : 2�"8�
)�� (  
�#Pl�

-8�"38           Z�#' $�
� �	�#P*
 &#'  %#8�6 �#	U*' &1     B0�#1 �
 �#0

�+ �� B%' &' 56 �d=_ B	�U�� : -0������=%+   �#E%K 
� ^�#�

   &' �;F8���=%+�           �� $�%�"#=I 
� $�E<#%' �%VW#
 �E%K 
� ^��

 Z�' $�
� �/�-8 �0 .         ^�#O8� >�T%T)
 �E<%' &1  	� &' &I"
 �'

  �� $:
 ,-/    mAh >�;%1�
 ��'
�1 �' �0    ,
:� 
� �%�:�=1 ,-**1

  ��'
�#1 �' B0:i�  	� 
� �!� ,-/ ,��' 
�1 &' �/���' �� n�

  �P86  �:�=1 mAh o"(. 
� �/���' �� �;4 5�+� 
�  
� �#!Y

    &+�8�' Q�/���' �� n� ,
:�     �#!� ,-#/ $U#	
 .      #	� �� R-#0

     Z�' $�
�  E.�-8� �%.W
 &' B0:i�     ,��AE!� �'  !"! �� $�0

  ,-**1 D%d*
 ��  D#0 :  %8�6 �	U*' -*8�+ -/
 $�0   B	�U#��  %#*C

    �� �%A%1 : �3N a"H      �#' �#/���' �� n#� �8-#	�' &.�/ $�0

�AK"!"%
 :  %8�6 �	U*' �� ,��AE!��+ ,�T8 >-/�'.

Z�� � ����	�

     a�! 
� B0:i�  	��� j���e         #!"! �	�%#!6 &#�
:� $:
 

  D4
”�"8�1“) Canova ( ���� ^�O8� .   B	�+�6 Q�/���' �� �;4

                  
�#3%
 &#! �#' : 
��#�
 &#! 
� ����(#
 rY+�1 `�H ]K�4 
�

)  Q �A? �	��T+ 
�  %8�6 �	U*'cc/� : ��/��=%+
2"+ ( -M' :

  �6 �/���' ��   rY+�#1 `�#H ]K�4 
� �	
"E1�� >
"? &' B	�+

         -#/ s��I� 
���
 &! : 
�3%
 &8 �' ����(
 .    �
"#+ $�#0
"E1��

            ,��AE#!�  %#8�6 �	U*' Q
"E1�� :� �+�/ �/���' �� -M' &MK�t+

 ut##! &##! 
� �##/���' �� �##;4 ,-##/ ) Q�A##?cc/� : ��/�

�=%+
2"+ (       ut! &! 
� ,�T8 >�AK"!"%
 : )Q�A?�/�   : �/�

%+�=
2"+ (-8�"' .          �;F#8 �#' �1�#. v"#=[+ 
� �#0��%�  $�#0

     -8-/ �<1 &!�+ : &w_�' x�. QZ�;1�. $:�F+ �3Oh.  �#'

   
� �:
 
� �#+� Q #!"! -/
 $��' ]!�*+ $�+� &' &I"
�±

�� &##I
� �E8�##!  ���##�   %##' ]##/ 
� : �� j�c &##I
� 

�E8�!  ����  -/ D%d*
  .      %' U%8 
"8 >-/�e�� j����  n1"K 

  ' : �"'    Q]!�*+ -/
 $����        : �:
 a"#H 
� �	�*/:
 �N�! 

��        -/ &E��� �d8 
� ]/ 
� ��	
�
 �N�!  .   �:-#hce  �:
 

    �/�1 �� -M' )   &8�"I  %K:� &1 �8�+�   �� $�0e j�   �E+ �E8�! 

   -*E/�� a"H(�d=_ �' 5�0�%� Q 
�3%
  %8�6 �	U*' z=E[+ $�0

 �:-h : -8-/� -*8�+ �
�A? �/�� a"=)+ �� -M' &EA0  {�A

�

   , �%�)       &#w=� �	� �
 5�-=� ut! �� {�A

� �#0(     �#9+� a"#H Q

)    �*%	�� &w=� &! �9+� a"H( �%�:�=1 5�U%+)   �#%�:�=1 5�U%+

Z�##' a-##+ \*##! �##%�:�=1 g##!"
 �##0SPAD-502 �.�##!


"<1Minolta  ��| &! 
�Z�' 
� �3F4 $�02�'t!: Q�	�

    -	��� �J��4 ,�%� �*%	�� : (:  �/���' 5�+�  ) �+�    %K:� &1 �8

-/�' ,-<8 ��' �"*0 �K: &E��� 78
 &w=� (�,��-8�  �%�-/ $ .

 �� �/���' �� n�Q�0&.�/ �-E'� >-+ &' �� $�0 f	 �N�!

 �d=_ �'  $�0 �d8 �
"+    -8-/ 
�3%
 ,�T8 >�AK"!"%
  :    n}#! 

  &4�! $�PE8� $"<EF/ �� -M'&<%/ &' Q�0�tT+ ~6 $:�h $�0

  :��     	�=1 ^� �� ��  �TE8�  -*E��	 a .        E��#� 
��#4 �#)+ $�+�

��             &8�;#/ a"#H ^�#3
 
� D3%*%+ : D3	U1�+ \*!�+� g!"
 �0

-##	��� a�##E*1 �:
 .  ,
:� a"##H 
� >
��##h &##I
� g##!"E+

&98$
��  ,�9<	�+�6 
� �±��  �E8�! &I
�  �"' ���� .  
"8 5�U%+

   ,�9<	�+�6 
����      �+2 &=%!: &' &1 �"' n1"K     �'�#EP+ $�#0

    >-+ &' &1�� �!       -8�"'  /:
 �:
 &8�;/ a"H 
� �NQ   %+W
 

-	��� .    	�6 �� �3N a"H  Z�' : �0      5�+� �� �:
 ]Fh �' �0

 �� �/���'   �3N 5�	�� �
 �0   �P86   -#/ �/����	 .    ]#%
�
  	-#'

   &1 �E4:e� �#� -?
�     -#/ ,��#+i� �#0)    �#	 ,��#+i� Q�U#	


,"###P4-8-###/ 7###8
 $� (  �###� �###3N 5�###	�� 5�"###*N &###'

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

0.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

20
 ]

 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.50.2
https://jcpp.iut.ac.ir/article-1-945-fa.html


0�123$4 �+	� �!�5+*�� 6	�7�89 0� �0:; 6	<=����3 � >�;�? $+*
� 
	�... 

��e

 ��@V,.+��� A+*"3 ���� L;	 6	<7 �� $7	D 
	����@;�0�4>��� �@+0� A9	! $4 K!��0� �� $�Y �@! 


>�M'�+  %98�%+

�/���' 5�+� �%�:�=1 5�U%+ �9+� a"H &4�! a"H $���6 &I
� >��%%�
 k;*+
nse/� **��/�� ns��/� nse�/� �  %8�6 �	U*'

��/� Le/� ��/� e�/�� � �t.

�e/� ��/� ��/e �L/� �S >��%%�
 ]	)-?
�(
ns  :** :  �%_ ]%
�
 &'�*M+
��: �*M+
�� ut! 
� �.%

b a a

0

10

20

30

40

50

60

رگ  
ل ب

وفي
كلر

ص 
شاخ

0 0.44 0.88

بنزيل آدنين   (ميلي مولار )

 $5!,.J0� $���0�� ��*�� 0� >�;�? $+*
� 01� >��� �@+0� AD	! $4 �� 	�

 	�6     &1 �8�+� : �0e�   Z�' �� -?
�      5�"#*N &#' -8-#/ �
� �#0

    Z�' �3N 5�	�� $��' $
�%M+    -/ &E��� �d8 
� �0. �� �t4   �#' �0

Z
U##' 
� &##%8
: n%K"##1 �� ,��AE##!� DE##A0 �:
 
� �##�  	�##


,��-8� -/ $�%� .  Z�' �%�:�=1 �.�/  �� �/���' �� -M' �0  �#0

     DEF%' : D0�U8�� QD0� QD</ Q^"! $�0�:
 
� �'"8  	-*C 
�

       a-#+ �E!� \*! �%�:�=1 g!"
SPAD-502     �1�#/ �.�#! 

Minolta  ��|    ��   Z�' �3F4 &!       �*%	�#� : �t#!: Q�	2�' $�0

 -/ �J��4 .   Z�;=� a"=)+ -+�I ��"+      : DO*� $�0�:
 
� U%8 �0

    �� �/���' �� -M' DE<0          a-#+ �E+"#E1���
 ,�9E#!� g#!"
 �#0

CETIBELGIUM      -#/ �J��4 f	i=' 
"<1 �.�!  .   ,��#
 5�:

��       �#� �#/���' �� n#� ,-#/ ~�I a"=)+ 5�U%+ : �0  
� �#0

 QDO*� $�0�:
-8� D0-A0 : D0�U%! QDP8,��-/ $�%� .

   �%=)
 : &	UO
 &%=1      ,��� &#' v"#'�+ $
�+6 $�0      #	� 
� �#0

     
�U�� ^�8 �� ,��AE!� �' B	�+�6SAS  -#/ ^�#O8�  .   D%#!�
 �#PI

�0
��"38Q      
�U#�� ^�#8 Excel        �#��� 
��#4 ,��AE#!� �
"#+  .  &#%=1

 %98�%+ &F	�T+ 5"+�6 G	�H �� �0LSD-/ ^�O8� .

_+	X;

##E8 �� �##;4 &##=h�+ 
� >�A##? n8�##	
�: &##	UO
 �� �##?�h \	�

   
� �/���'a:-I�    �#!� ,-/ &J�
�  .        �#V� &#1��� 5�<#8 \	�#E8

     Z�' �%�:�=1 5�U%+ �' �/���' �� �;4  %8�6 �	U*'   ut#! 
� �#0

    -?
� f	 a�3Eh��*M+
��         : �#9+� : &4�#! a"#H �#' �+� Q�"' 

 �/���' 5�+���  �0�*M+
�� �";8 )a:-I� .(  � �#'    &F#	�T+ ^�#O8

 %98�%+    
�3%
 &1 -/ �[<+ �0cc/��=%+       %#8�6 �#	U*' 
2"#+

    Z�' �%�:�=1 5�U%+ B	�U�� ]I"+       
�#3%
 �#' &1 -	��� �0��/�

�=%+ >:�A
 
2"+�*M+
�� �/�-8 $ )��/�.(

    :  %##8�6 �##	U*' �##V� n8�##	
�: &##	UO
 �� �##?�h \	�##E8

         5�<8 �/���' �� n� >�A? $:
 ,�T8 >�AK"!"%
     �#V� &#1 ���

         %8�6 �	U*' �'�TE+ �V� :  %8�6 �	U*'×     a"H �' ,�T8 >�AK"!"%
 

 �� �3N  -?
� f	 ut! 
� �0�*M+
��  >�AK"#!"%
 �V� �+� Q�"' 

     �#� �3N a"H $:
 ,�T8   �#0 �#*M+
��   �"#;8) a:-#I� .(  &#O%E8

     &#1 ��� 5�<#8 ,��#+ :�  #	� z=E[+ `"t!  %'  %98�%+ &F	�T+

  
�3%
��/��=%+
2"+     %8�6 �	U*'  +�/��=%+ >�AK"!"%
 
2"+

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

0.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

20
 ]

 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.50.2
https://jcpp.iut.ac.ir/article-1-945-fa.html


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

���

 ��@VH.���� L;	+��� A+*"3 6	<7 �� $7	D 
	����@;�  0�4>��� �@+0� A9	! $4 K!��0� �� L# �@! 


>�M'�+  %98�%+

*+�>��%%�
 k'
 &I
�

$���6

 �3N a"H

��)�:
(

 �3N a"H

Z�')�:
(

�� �t4

)�E+ �E8�!(

 -+�I ��"+

a"=)+)-?
�(
1 �.�/�%�:�=

 �:


DO*�

 �:


DE<0

 �:


^"!

  �:


D</

 �:


D0�

 �:


D0�U8��

 �:


DEF%'

 %8�6 �	U*'�c�/L**�e/L�**c�/� *��/� ns�c/� **��/� ns�c/c� *��/��� **���**�c/�L� **

>�AK"!"%
,�T8 ���/�ns�c/�ns��/� **�e/� nscc/� *L�/� nsLL/�� ns��/� nsc�/�� ns��/�� ns 

 %8�6 �	U*'×

,�T8 >�AK"!"%

c��/�c**��/��ns��/� **��/� nsc�/� *�L/� nse/�� ns��/� ns��/�L nse�/�� ns

�t.���L/�c�/���L/���/���/�c�/���/Le�/���e/��L�/��

%%�
 ]	�S>��

)-?
�(
��/��L/����/cL�/LL�/��e/�e�/eLe/���/��ce/��

����h�@V  �H

>�M'�+  %98�%+

�
 5�: )&%K:� 5�: &' �;F8 -?
�( ,-/ ~�I a"=)+ )�=%+�
 5�: ^���' �:
 
� �E%K(

 �:


D0-A0

 �:


D0�U%!

 �:


DP8

 �:


DO*�

 �:


D0-A0

 �:


D0�U%!

 �:


DP8

 �:


DO*�

 &I
�

$���6
*+�>��%%�
 k'

�c�ns �/�� ns c�/��� ns �e�Lns �e/� ns ���/� ns ��/� ** �e/� ns �  %8�6 �	U*'

�e�ns cc/��� ns ����** ���c�** ���/� ns ��/� ns ��/� ns �c/� ** � >�AK"!"%
,�T8 

eL/�c� ns ��/��� ns ��/��� ns ��/��� ns �L/� ns ��/� ns �L/� * L�/� ** c
 %8�6 �	U*' × >�AK"!"%


,�T8

�L� cc/�cc �e/��� �L�� ��/� ��/� ��/� �L/� �� �t.

�L/�� ��/� Lc/� LL/�� Le/�� ��/�c ��/�� ��/� ]	�S >��%%�
 )-?
�(

ns Q* : ** : �%_ ]%
�
 &'�*M+
��: �*M+
�� ut! 
� e % :� .%

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

0.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

20
 ]

 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.50.2
https://jcpp.iut.ac.ir/article-1-945-fa.html


0�123$4 �+	� �!�5+*�� 6	�7�89 0� �0:; 6	<=����3 � >�;�? $+*
� 
	�... 

���

d

a a

cd bc

a
ab a a

0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0
16.0

وز)
(  ر

ل    
ر گ

 عم
ول

ط

0 0.6 1.2

تيوسولفات نقره   (  ميلي مولار )

بنزيل آدنين صفر  

بنزيل آدنين   0/44

بنزيل آدنين   0/88

 $5!H. >�;�? $+*
� $�	:X� 01�  ×$4 0 � ��� 0� �0:; 6	<=����3>��� �@+0� A9	! 
	�

 ��@V-.�� A�=	j� ���� 6	<7 >�`;	�� AC+	:� ��@V >��� �@+0� A9	! $4 �� K!��0� �� @�� A�D0� 

 ��  �
 5�: )&%K:� 5�: &' �;F8 -?
�( Z�' �%�:�=1 �.�/  �3N a"H

 Z�')�:
(

�3%


 �:


DP8

�:


DO*�

 �:


DEF%'

 �:


D0�U8��

 �:


D0�

 �:


D</

eL/��e ��/��� ��/�� �� ��/cc �L/e� �c/�� �

��/��c e�/��c �c/c� ��/cc e� ��/ee e�/�� cc/�

ee/��� �c/c�� e�/�c ��/�� cL/cc �e/e� �e/�� ��/�

 %8�6 �	U*'

)�=%+"+
2(

��/�� ��/cc c�/c ��/c ��/� ��/� �L/� LSDα
5%

��/�c �L/�� cL/� c�/� c�/c ��/c ��/e LSDα 
1%

α :�*M+ ut! &1  	� &' &I"
 �'�: &	UO
 a:-I 
� >�A? $
�� 
�-T+ �%K�  %30 &' Q�"' >:�AE+ n8�	
LSD a�3Eh� ut! :� �0 
� e %  :

� %-/ ,���.

     %98�%+ �' ,�T8��/�e       %98�%+  	�E<%' $�
�� �:
    �#� �3N a"H

 
�3%
 :      ,��+ :�  	� -0�/ $�0 ) �A? ut! (    %98�%+ �'e/��  �:
 

 
�##3%
 �##' &##1 �##/�� �
 �##� �##3N a"##H  %98�##%+  	�##E31�/�

�=%++ >:�A
 ,�T8 >�AK"!"%
 
2"�*M+
�� �/�-8 $ )��/�.( 

   Z�' �3N a"H $��' �V�  %8�6 �	U*' �P*
 U%8 �0�*M+
�� 
� $

             �V� U%8 : ,�T8 >�AK"!"%
 �V� : �/�� -?
� f	 a�3Eh�  ut!

     %8�6 �	U*' �'�TE+ ×         Z�#' �#3N a"#H �#' ,�T8 >�AK"!"%
  �#0

�*M+
��   �";8 ) a:-I� .(�%+ &F	�T+ %98   z#=E[+ `"t#! $�#0

   ��� 5�<8  %8�6 �	U*'   
�-T+ &1cc/��=%+     �#'  %#8�6 �	U*' 
2"+

  %98�##%+e�/��Z�##' �##3N a"##H  	�E<##%' �:
 �##/�� �
 �##0 .

     U%8 Z�' �3N a"H  %98�%+  	�E31         �#' -0�#/ 
�#3%
 &#' v"'�+

 %98�%+�c/�� �"' �:
 )a:-I�.(

            %#%M
 >�A? �� ��	 U%8 �� �E/
� �	 �t4    �#%A%1 ,-#**1

  �!� �� $�0�l .          �#	U*' �#V� &1 ��� 5�<8 n8�	
�: &	UO
 \	�E8

    ut! 
�  %8�6e      D#0 : ,�T8 >�AK"!"%
 �V� : -?
�    �#V�  %#*C

          �� �t4 �' -?
� f	 ut! 
� ,��+ :�  	� �'�TE+   �#0 �#*M+
��

�"')  a:-I� .(    %98�%+ &F	�T+ ^�O8� �'     &#1 -#/ �[<+ U%8 �0

  
�3%
cc/��=%+
2"+     %8�6 �	U*' +�/ ��=%+  >�AK"!"%
 
2"+

     %98�%+ �' ,�T8Le/�e          ��#O	� �
 �#� �#t4  	�E<#%' �#E+ �E8�! 

     
�##3%
 &##' v"##'�+ �##� �##t4  	�##E31 : �"##38cc/��##=%+

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

0.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

20
 ]

 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.50.2
https://jcpp.iut.ac.ir/article-1-945-fa.html


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

���

bc
e

bcd ede a cd
a

abc

0.0
1.5
3.0
4.5
6.0
7.5
9.0

10.5
12.0
13.5
15.0
16.5

تر)
ي م

سانت
ل   (

ر گ
قط

0 0.6 1.2

تيوسولفات نقره   (ميلي مولار)

بنزيل آدنين صفر  
بنزيل آدنين   0/44
بنزيل آدنين   0/88

! $5-.01�  >�;�? $+*
� × �0:; 6	<=����3  0��@+0� A9	! $40jY>��� 

e

bc abc
de

abc
a

cd
ab abc

0.0
1.0

2.0
3.0

4.0
5.0

ــد)
درص

ل   (  
ــو

 محل
مــد

د جا
ــوا

م

0 0.6 1.2

تيوسولفات نقره  ( ميلي مولار)

بنزيل آدنين صفر 

بنزيل آدنين 0/44

بنزيل آدنين 0/88

 $5!a.X� 01�  �0:; 6	<=����3 $�	:×J0��4 �� ���W� @�	V ���� 0� >�;�? $+*
� ��� �� >��� �@+0� A9	! $4 
	��X��

   :  %8�6 �	U*' 
2"+�/��=%+        �#' &#1 �"' ,�T8 >�AK"!"%
 
2"+

    >:�A
 -0�/ 
�3%
�*M+
�� �/�� $ .      5�<#8 B0:i#�  	� \	�E8

      P*
 &'  %8�6 �	U*' ��'
�1 �=1 
"H &' &1 ���  B0�#1 ]I"+ �	�

 �� �t4  ,-/ �8-	�' &.�/ $�0�K:     >�AK"#!"%
 �#' &#1 �8�#+� 

  �d=_ 
� ,�T8         ]I"+ �31 �=%. 5�U%+ &' ,-/ ,��AE!� 2�' $�0

�� �t4 B	�U���+ �0 �"/)��/�.(

              -#+�I ��"#+ 5�U#%+ �#' ,�T8 >�AK"!"%
 :  %8�6 �	U*' �V�

 Z�;=� a"=)+        *' �V� DE<0 �:
 
� &1 ��� 5�<8 �0     %#8�6 �#	U

      -#?
� f	 ut! 
� �#*M+
��  -#/  .       : ,�#T8 >�AK"#!"%
 �#V�

D0       %8�6 �	U*' �'�TE+ �V�  %*C×      ut! 
� ,�T8 >�AK"!"%
 e

  -?
��*M+
���"' ) a:-I� .( %98�%+ &F	�T+ ^�O8� �'   U#%8 �#0

     
�#3%
 &#1 -/ �[<+��/� �#=%+        %#8�6 �#	U*' 
2"#++�/�

�=%+        8�#%+ �#' ,�#T8 >�AK"#!"%
 
2"+   %9L�/c    $�
�� -#?
� 

       �"#' a"#=)+ -+�I ��"+ 5�U%+  	�E<%' .      ��"#+ 5�U#%+  	�#E31

    %98�%+ �' -0�/ 
�3%
 &' v"'�+ U%8 a"=)+ -+�I��/�  -#?
� 

        
�#3%
 �#' &#1 �"'�/� �#=%+    8 >�AK"#!"%
 
2"#+    >:�#A
 ,�#T

�*M+
�� �/�-8 $)��/c .(

        8 >�AK"!"%
 :  %8�6 �	U*' �V� n8�	
�: &	UO
 \	�E8   �#' ,�T

  Z�' �%�:�=1 5�U%+    D</ �:
 
�  %8�6 �	U*' �V� &1 ��� 5�<8 �0

� ,��-8�   �%�    ut! 
� $e         : D0�U8�#� QD0� $�0�:
 
� : -?
� 

      -?
� f	 ut! 
� DEF%'�*M+
��       ,�#T8 >�AK"!"%
 �V� �+� �"' 

 D0 :       %8�6 �	U*' �'�TE+ �V�  %*C ×     �+�#3
 
� ,�T8 >�AK"!"%


##MK�t+ �
"##+ $�##0�:
�=1 �##' &Z�##' �##%�: �##0�##*M+
�� �"##;8 

)a:-I� .(           
�#3%
 &#1 -/ �[<+ �0
�3%
  %' &F	�T+ ^�O8� �'

cc/��##=%+ B	�U##�� 
� �
 �%VW##
  	�E<##%'  %##8�6 �##	U*' 
2"##+

 Z�' �%�:�=1      Z�' �%�:�=1 5�U%+  	�E31 : �/�� �0   v"#'�+ �0

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

0.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

20
 ]

 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.50.2
https://jcpp.iut.ac.ir/article-1-945-fa.html


0�123$4 �+	� �!�5+*�� 6	�7�89 0� �0:; 6	<=����3 � >�;�? $+*
� 
	�... 

��L

e

bcd

e

a

e

ab abc
d cd

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0

در    
تر 

ي لي
( ميل

ده 
شــ

ب 
جذ

ول 
محل

ــر) 
ن ت

 وز
گرم

 بر 
روز

0 0.6 1.2

تيوسولفات نقره  ( ميلي مولار)

بنزيل آدنين صفر  

بنزيل آدنين   0/44

بنزيل آدنين   0/88

 $5!k. �0:; 6	<=����3 $�	:X� 01� ×��� �� >��� �@+0� A9	! $4 �@! (eV ���W� 0� >�;�? $+*
� �"
#

c

ab ab
ab

bc

a

bc
ab ab

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

رم       
ر گ

وز ب
ر ر

ر د
 ليت

لي
    (مي

شده
ب 

جذ
ول 

محل
تر )

زن 
و

0 0.6 1.2

تيوسولفات نقره   ( ميلي مولار )

بنزيل آدنين صفر  
بنزيل آدنين   0/44
بنزيل آدنين   0/88

 $5!d. �0:; 6	<=����3 $�	:X� 01� ×��� �� >��� �@+0� A9	! $4 �@! (eV ���W� 0� >�;�? $+*
� �%;

         
�#3%
 �' &1 �"' -0�/ 
�3%
 &'��/� �#=%+ #+      %#8�6 �#	U*' 
2"

  >:�A
�*M+
�� �/�-8 $)   a:-#I� .(      n8�#	
�: &#	UO
 \	�#E8

          �:
 
� ,-/ ~�I a"=)+ 5�U%+ �'  %8�6 �	U*' �V� &1 ��� 5�<8

      -?
� f	 a�3Eh� ut! 
� DP8�*M+
�� -#/  .   >�AK"#!"%
 �#V�

         -?
� f	 ut! 
� DO*� �:
 
� ,�T8�*M+
�� -/  .   �#'�AE+ �V�

    %8�6 �	U*' × K"#!"%
            f#	 ut#! 
� DO*#� �:
 
� ,�#T8 >�A

   ut##! 
� D##P8 �:
 
� : -##?
�e -##?
� �##*M+
�� -##/ 

)a:-I� .(      %98�#%+ &F#	�T+ ^�O8� �'         
� &#1 -#/ �[<#+ �#0

    ,��-8� DP8 : DO*� $�0�:
   
�3%
 $�%���/�     %8�6 �	U*'  +�/�

�=%+         ~�#I a"=)+ 5�U%+  	�E<%' $�
�� ,�T8 >�AK"!"%
 
2"+

 �"' ,-/ . 	�E31  : DO*#� $�0�:
 
� ,-/ ~�I a"=)+ 5�U%+ 

 �"' -0�/ 
�3%
 &' v"'�+ DP8 )��/ $�0e : � .(

  �� �
 5�:    � DO*� �:
 �
 �0  ,��-#8�    �#%�      : &#E��	 B	�U#�� $

     �� k4�: 
� ���	 B0�1 n}!           &#' &#C �#0 ,-#	�' &.�#/ $�0

  f	�U8 $�%� &=h�+  �
�+   �#
 5�: -8"/    �#P86       B0�#1 �#%K� &#'

     �� : ~6 ~�I Z�;=�  E�
  %'Z�' : �0   �#+ B0�#1 �#0 -#'�	 .

  D0 :  %8�6 �	U*' �V� &1��� 5�<8 n8�	
�: &	UO
 \	�E8  �#V�  %*C

�'�TE+   %8�6 �	U*' ×,�T8 >�AK"!"%
 �� �
 5�: �'  �0 �#*M+
��

�";8 .             ut#! 
� D#P8 : DO*� $�0�:
 
� ,�T8 >�AK"!"%
 �V� �+�

   -?
� f	�*M+
��   �"' ) a:-I� .(8� �'  %98�#%+ &F	�T+ ^�O  �#0

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

0.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

20
 ]

 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.50.2
https://jcpp.iut.ac.ir/article-1-945-fa.html


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

���

               
�#3%
 &#MK�t+ �
"#+ $�#0�:
 �+�#3
 
� &1 -/ �[<+�/�

�=%+           �' : �/�� �
 �
 5�: 5�U%+  	�E<%' ,�T8 >�AK"!"%
 
2"+

  
�3%
�/��=%+     >:�A
 ,�T8 >�AK"!"%
 
2"+�*M+
���/�-8 $ .

  �"##' -0�##/ 
�##3%
 &#' v"##'�+ �##
 5�:  %98�##%+  	�#E31 .  %##'

  $�0
�3%
�/� : �/��=%+      >:�A
 -0�/ 
�3%
 �' 
2"+�*M+
�� $

 �/�� �"I: -?
� f	 a�3Eh� ut! 
�)a:-I�.(

 lW�

           
�3%
 &1 ��� 5�<8 B0:i�  	� �� �?�h \	�E8��/��=%+ 
2"+

    %8�6 �	U*' +�/��=%+          a"#H B	�U#�� 
� $�E<#%' �%VW#
 
2"+

 �� �3N       Z�#;=� 
� a"#=)+ -+�I ��"+ Q�0    "#=)+ 5�U#%+ : �#0 a

   �� 
� ,-/ ~�I       �#/��  #!"! ,-#	�' &.�#/ $�#0 .   #	� 
�

            
� $�%VW#
 �	�#P*
 &' ,�T8 >�AK"!"%
 &1 -/ �[<+ B0:i�

   �� �3N a"H B	�U��     Q�/�-8 ,-	�' &.�/ $�0�K:   �8�0�%� 
� 

  �##' �##/���' �� -##M' :  %##8�6 �##	U*' �##' �##/���' �� �##;4 &##1

           �#+ :�  #	� &1 -/ ,-0�<+ Q-8-/ 
�3%
 ,�T8 >�AK"!"%
   �#V� ,�

 �##� �##3N a"##H : &E##/�� �EF##	|�*%!-##8��� B	�U##�� �
 �##0.

5"+
"0  $�0 *%*1"E	�#!�             &#	UO
  E.�-#8� �%.W#
 &#' �#%K� &#' 

 %b
:�� : �01�%�:�= Z�' Q�0         $�#%�  E.�-#8� �%.W#
 &#' ]I"+ 

���0 �+   -8"/)�� .(D0 !  %*C %*1"E	��0	  �	U*' -*8�+ �   %#8�6

     �	-;
 k8�+ Q %E*1 :ACC  &' =%#
�   :    -#%K"
 56   Z�#;=� 
�   �#0

�+-8"/ .    %*1"E	�! &1 ,-/ �'�V     =%#
� UE*!"%' k8�+ r�3%TEF+ �0

�38  -8"/�K:     �%K�M� B0�1 ]I"+ ACC  56 �	-;
 : ��-%F1� 

    �+ a�M� �%_ ^�� &'  -8"/)��.(      RY.�#' D#0 ,�T8 >�AK"!"%


            �#��' 
� $-#*1 &#' &1 ,�T8 >�E!� : ,�T8 >��E%8    �0�#%� $�#0

 �+ �1�h      �+ &	UO
 
"8 �'��' 
� : -**1   �� &4�! 
� Q-8"/ $�0

        �#1�h �#� ^�#I �3#! &' �8�!6 &' : ,�"' a�%! ,-	�' &.�/

�+           �#� �#3N a"H B	�U�� ]I"+ :
  	� �� : -*1   &.�#/ $�#0

 �+ ,-	�'  �"/)�e   : �L .(        ]#%1�
  #	� �#��H ��   -#S �#%K�M�

  ���' 
� �':��%+   �0�%� $�0&E/��    $�E1�' -/
 �� :    �#0  ~6 
�

 �+ $�%�"=I-*1  QD0   %*C  DF%8��
�:��%+ -/
 k8�+�0�+�"/ .

  DF%8��
�:��%+ �A*+ >��V�         �#� �#3N a"#H B0�#1 
� �0  $�#0

   $�E1�' &' �
 ,-	�'           >�#;%1�
 -#%K"
 : &4�#! ,-#**1 �:-F#+ $�0

  �+ �;F8 �3!-*0�Q   :��%+ ���H �� DF%8��
�     =%
� -%K"
 
� �0

      	� &' : ,�"' �V"+ $�� 5:
�           : �#3N a"#H B0�#1 
� ]#%
�
  

 �� �%A%1     -#8
�� BT8 U%8 ,-	�' $�0 ) � : �e.(       �#' Q\	�#E8  #	� 

   5�
��30 : �-0 \	�E8)� (:     �#*	�+ : x�:"#8 )�� (  >�	�#�+

�/�� .             &.�#/ �#� 
�#3%
 &#1 -8��1 �
�U� 5�
��30 : �-0

 
� $�%VW##
  %##8�6 �##	U*' : ,�##T8 >�AK"##!"%
 �##' $�:�� ,-##	�'

    1 : �3N a"H B	�U�� �� �%A%         
� �#/�-8 ,-#	�' &.�#/ $�#0

   �� ,��AE!� &1 �K�h   �P86     �%A%1 : �3N a"H B	�U�� 
� �	�P*
 &'

��    �"' �
�V�+ ,-	�' &.�/ $�0 .       &#' Q&1 -8��1 5�%'  %TT)+  	�

 �+ �d8                  #	� a�#TE8� �#	 : ~�#I k8�#+ ,�#T8 >�AK"#!"%
 -#!


        �#+ �0�#%� $�#PE��' �.�� 
� 5"+
"0 �"#/.      �#*	�+ : x�:"#8 

�U��� 
�3%
 Q-8��1 �
D4
  !"! ,-	�' &.�/ $�0Prima�'

             
� �#/�-8 �#3N a"#H B	�U�� 
� $�%VW
  %E*%1 :  %8�6 �	U*'

       �� �3N a"H B	�U�� ]I"+  %K�;%I &1 �K�h -/ �0.   �
�U#� 

         
� �	�UF#' �%VW#
 56 ��'
�#1 ,"#)8 :  %#8�6 �	U*' {"8 &1 ,-/

   �� �3N a"H B	�U��    &' �
�� ,-	�' &.�/ $�0  &1 $
"H   �	U*' 

        a"=)+ >
"? &' -	�' �39%! {"8  %8�6     : �"#/ ,��AE#!� �/��

  a"=)+ 
� 56 ��'
�1  �#!� �V�+ �%_ ,-8
�-P98 $�0)� .(  
�-#T+

  -*4)  a"=)+ -+�I ��"+ (   a"#H  %#%M
 
� DP+ �+�"N �� ��	 U%8

���3N   �+ ,-	�' &.�/ $�0-*/�' .      ��"#+ -#?
� &#C�0  	��'�*'

   ,�%.� �
�
-%0"'�1  -/�' �E<%' ,-/Q         B	�U#�� �#� �#3N a"#H 

�+  -'�	)�� .(      QB	�#+�6 ��#_6 �� 5�+� �/�� �' B0:i�  	� 
�

     Z�#;=� a"=)+ -+�I ��"+ 5�U%+ �#0   �#��	 B0�#1 .     #	� \	�#E8

    �	U*' &1 ��� 5�<8 B0:i�     D0 : ,�T8 >�AK"!"%
 :  %8�6   %#*C

      �%VW
 ,��+ :�  	� �'�TE+ �V��*M+
�� -+�I ��"+ 5�U%+ �'   a"#=)+

 Z�;=� 
� -*E/�� �0 .�	U*'      ,-#/ &E.�! ��"+ a�TE8� ]I"+  %8�6

 Z�' ��  &8�"I &' �0  �� : �0           &#O%E8 
� ,-#/ -#/
 a�#h 
� $�0

  >�
-%0"'�1 B	�U�� ]I"+Z�;=� 
� a"=)+ $�0�0�+   ���#�

)�   : e .( ,�T8 >�AK"!"%
  &' D0        ~�#I �";31 
� &1 �<T8 �%K�

 �##O	� �##���+i� 
� �%.W##
 : ~6�##+ �  m##Ah &##' 
��##4 -##*1

  ' Q�!� >�
-%0"'�1&       
� nA*
 B0�1 ]I"+ ]%1�
  	� ,:YN

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

0.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

20
 ]

 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.50.2
https://jcpp.iut.ac.ir/article-1-945-fa.html


0�123$4 �+	� �!�5+*�� 6	�7�89 0� �0:; 6	<=����3 � >�;�? $+*
� 
	�... 

���

��  �0-#*4 5��� �#!� �� k8�+ G	�H  	� &' : ,-/ �0 �#+  ���#�

)�� .(  \	�##E8 �##' G##;t*+ \	�##E8  ##	� 7##8�: )��( Q : 7##*%3	:

5�
��30)�c (:  �I
�C�
�':^�	
�+)c (�"' .    ��#1 5�#%' 7#8�:

  &8�"I �/�� a"=)+0         ]#I"+  %#8�6 �#	U*' �#'  #!"! �#� $�

 >�
-%0"'�1 k3O
   �� 
� $
�E.�! $�0     $
"#8 g	��/ �)
 �0

 -	��� 2�' .        �#� 
�3%
 &1 -8��1 5�"*N 5�
��30 : 7*%3	:  $�#0

           �0-*4  E�
 �!� �� k8�+ ,�T8 >�AK"!"%
 �' $�:�� ,-	�' &.�/

  >�
-%0"'�1 mAh :$�%� �H
� �0 �P86 �+ �"#/ .  �I
�#C�
�' :


�+^�	            -#*E��	
� ,�#T8 >�AK"!"%
 �' �
 ,-	�' &.�/ �� 
�3%
 �'

      
� f<. 5�: : �
 5�: Q�3N a"H B	�U�� ]I"+ ,��+  	� &1

��   -/ ,-	�' &.�/ $�0 . ,-/ �'�V    &#1   Z�#' $�
� �#0    �� -#M' 

�##/���'�##�
� ##!"! ,-##	�' &.�##/ $�##0U##%8  �##%M4"+ �##' 

>�
-%0"'�1  Z�' 
� �0   ,��30 �0�!�     %#8�6 �	U*' :     G#	�H �� 

      D#0 : nA*#
 �N�! B0�1      %b
:�#� UE*#!  %#*C    m#Ah : �#0

  Z�' 
� �%�:�=1 5�U%+ B	�U�� ]I"+ �!Y�:�=1 5�3E.�!  �#0

�+����)�� : ��.( 5�#0)�� (   &#1 �#/�� 
�#Pl�   &#' DF#%8��+

    Z�#' 
�  %#8�6 �	U*' 5"+
"0 g!"
 $�%�  E.�-8� �%.W
  $�#0

          �F#%8 �[<+ �'". &' �"*0  !"! ,-/ �-I �#K:   �N�#! 

  Z�' 
� nA*
            	� �� : ,�"'  %	��  %8�6 �	U*' �' ,-/ 
�3%
 $�0

>�
-##%0"'�1  E##�
  %##' �� k	�##! B0�##1 ]##I"+ G##	�H �##0

�+-8��� .        5�
��30 : 2�"8�
 \	�E8 �' \	�E8  	�)�� (:  5�0)�� (

 �/�� �T'�t+.               
�  %#8�6 �#	U*' �#'  #!"! �#� 
�#3%
 �' 5�0

�d=_  $�0e�  Q�e�   : ���� =%+ �  &#30 &1 ���	
� �E%K 
� ^��

     Z�' �3N a"H  %8�6 �	U*' $�0
�3%
        #	� : -8��� B	�U�� �
 �0

           �#/�-8 �9EF#'  %8�6 �	U*' �d=_ &' Z�' �3N a"H B	�U�� .

                �#%A%1 
� ,-#**1  %#%M
 >�A#? �� ��	 U%8 �� �E/
� �	 �t4

 �� $�0�l   $��(E4� ��
� : �0   �P86 �+-/�'.      B0:i#�  #	� 
� 

  %8�6 �	U*' �� �t4 B0�1 ]I"+       -0�#/ 
�#3%
 &#' �;F#8 �#0

  -	����K:             ,�#T8 >�AK"#!"%
 �#' �/���' �� -M' &1 �8�0�%� 
� 

   �� �t4 -8-/ 
�3%
            �#��	 B	�U#�� �#31 �#=%. 5�U#%+ &#' �0 .

  �� �t4 B	�U��           ]#I"+  %#8�6 �	U*' &1  	� �%K� &' r2�3Eh� �0

     Z�;=� 
� a"=)+ -+�I ��"+ B	�U��   >�AK"!"%
 : ,-/ �0  ,�#T8 

      Z�;=� 
� �"I"+ �
�1�! &	UO
 �' D0   
�<#� B	�U#�� ]I"+ �0

   Z�;=� 
� �"I"+ $U3!�         $�E<#%' ~6 ~�#I &O%E8 
� ,-/ �0

         a"=#! ^
"#
 ]I"+ �+�  	� : &E��� >
"?     n8�#!|
"
 : �#0

��    B	�U�� �	�P8 
� : �0     �#� 
� �� �t4       ,-#	�' &.�#/ $�#0

 �!� ,-	���.      �	U*' �V� DF%8��+ �� a�h &' �
      �#t4 $:
  %#8�6 

��    �!� &E��98 >
"? �/
�U� �0 .     B0�1 ,-3N �	2� �� ��	

  �� �
 5�:      
� &4�! �'"C $�0-8:6 �9E��� Q�8-	�' &.�/ $�0

  DF%8��
�:��%+ -/
 �V�  $�E1�' -*8�+ $�0�+ �0   �	�#O86 �� -#/�'

&1  ,�T8 >�AK"!"%
    ��  $�E1�' -/
    �+ $�%�"=I ~6 
� �0 -#*1

     ~�I 
� �3P+ �+�N   �+ ,�%� g!"
 ~6 &4�! >
-4 ��	� Q-/�'

�      �+ 2�' ~6 ~�I 
� �
 �  D0 : ��'        �
�1�#! &#	UO
 �#'  %#*C

   �+ f31 ~6 �E<%' ~�I &' Z�;=� 
� �"I"+  ]#I"+ : -	�38

 �� �
 5�: B	�U��   �#+ ,-#	�' &.�#/ $�0  �"#/)� : �c .(   #	�

         -#	�
 : 5"F#%� \	�#E8 �#' \	�E8)�(   :    5�
�#�30 :  F#h)�� (

 � �T'�t+�/�.  -	�
 : 5"F%�       �� ,��AE!� &1 -8��1 5�%' NaOCl

 ) D	-##! �##	�=1"}%0 ( a"##=)+ 
� ,�##T8 >�AK"##!"%
 : $�##0

&98           mAh : ���"K6  E.�-8� �%.W
 &' ]I"+ "' ]/ �� ,-8
��

   D0 : �
 5�:       �#� �#3N 5-/ �82"H ]I"+  %*C   &.�#/ $�#0

-	��� �8-	�'.

A"�X;
0�4

      + B0:i�  	� \	�E8 &' &I"
 �'�a"=)+ &1 ��1 5�%' 5�"
 �/��

         �#	U*' �#' �/���' �� �;4 &EA0 :� 5�0�%�       #	� 
�#3%
 :  %#8�6

��            �#!� ,�"#' �
�V�#+ ,�T8 >�AK"!"%
 �' �/���' �� -M' �0 .

         $�0-#*	��� B0�#1 
� &#1 �<#T8 �#%K� &#'  %#8�6 �	U*' ��	�

          >�
-#%0"'�1 R�(#+ -#8
�� nA*#
 &=3I �� ��%K"'�E+  �
 �#0

   � Q ,��� B0�1      >�
-#%0"'�1 5�U#%+ &#O%E8 
     
� �"#I"+ $�#0

���+ B	�U�� �0!"%
 �9	� R�H �� : -'�	 �%K� &' ,�T8 >�AK"

 ~:��%+ �%?�.    DF%8��
���%+ -/
 k8�+ $"4 �<1   : ,-/ �0

  �+ >
"? $�E<%' ~6 ~�I &O%E8 
� ]I"+ �+�  	� : ��%�

�� �%A%1 B	�U���3N a"H : �0 �P86 �+���� .�+ �d8 &' -!


             �� �
�V�#+ �#=%. &#8���-I >
"? &' >�;%1�
  	� ��'
�1 &1

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

0.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

20
 ]

 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.50.2
https://jcpp.iut.ac.ir/article-1-945-fa.html


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

���

��'
�1   �P86       a"#=)+ 
� D#0 �#'     �#+ m��#)+ $�#0    ��#	� Q-#/�'

�+ 5�<8 ,-/ ^�O8� >�T%T)
 DF%8��+ 
� ,��+ :�  	� &1 -*0�

      �#+ �K�.� �9	-30 a�TE8� : ~�I    �3F#%8"��E86 �#V� : -#**1

-8
�� .


��*`�	m�

    &+�8 5�	�� �� &K�T+  	�        f31 �' : ,-/ ���[E!� -/
� �!�*/
�1 

         �#!� ,-#/ ^�#O8� 5Y%#� ,�9<8�� �K�+ .     	-#' Q ��#K   �� &=%#!:

�+ $
�U9!�}! 5Y%� ,�9<8�� >-N�F+ : $
��30���� .

��	
�������	<X��

�. ̂  Q\=..{ .���c .       : -/
 $:
 >:�AE+ �<1 $�0�EF' �V� �!
�'  ̂ "%=%K �� ���=3N .      �' ^"#=N ,�#9*1  %+
�#PC �8�#;_   ,�9<#8�� Q

-P<+ �!:���.

�.� Q�)E� .~  : .
"� �%N�3!� .���L .�0�%� -/
 ,-**1 D%d*
 ��"+ :��'
�1 : a"?� ) &3I�
 .(�!:��� ,�9<8�� >�
�<E8�-P<+.
3. Abraham, H., H. Halevy and M. Shimon. 1982. Senescence and postharvest physiology of cut flowers. Hort. Rev. 

10: 8-123.
4. Bhattacharjee, S. K. and M. W. Mariam. 2004. Influence of pulsing and wet cool storage on the postharvest life and 

quality of Golden Gate cut roses. Scientific Hort. 9:23-27.
5. Boyle, T. H. 1995. BA Influences flowering and dry matter partitioning in shoots of Crimson Easter Cactus. Hort. 

Sci. 30: 289-291.
6. Fisun, G. C. and M.S. Reid. 2002. Postharvest handling of stock (Mathiola incana). Hort. Sci. 37: 144-147.
7. Hads, S. P., R. Michaeli, Y. Reuveni and S. Meir. 1996. Benzyladenine retards leaf yellowing and improve quality 

of goldenrod ( Solidago candensis) cut flower. Post harvest Biol. Technol. 9: 65-73.
8. Halevy, A. H. and S. Mayak. 1979. Senescence and postharvest physiology of cut flowers. Hort. Rev. 2: 35-65.
9. Halevy, A., H. S. Torr and H. Fredman. 2000. Calcium in regulation of postharvest life of flowers. Acta Hort. 543: 

218-219.
10. Han, S. S. 1995. Growth regulators dealy foliar chlorosis of Easter liliy leaves. Hort. Sci.120: 254-258.
11. Han, S. S. 2000. Growth regulators reduce leaf yellowing in Easter liliy caused and spacing and root rot. J. Hort. Sci. 

35: 654-660.
12. Han, S. S. 2001. Benzyladenine and Gibberelline improve postharvest quality of cut Asiatic and Orientalis liles. 

Hort. Sci. 36: 741 – 745.
13. Hassan, F., G. Schmit, J. Ankush and Z. Dorogi. 2005. Use of silver thiosulphate (STS) and 1-Methylcyciopropene 

(1- mcp) to improve the shelf life of minature potted Rose cv . Amore. Hort. Sci. 52: 343-350.
14. Hisamatsu, T., M. Koshika and N. Mander. 2004. Regulation of gibberellin biosynthesis and stem elongation by 

low temperature in Eustoma grandiflorum. J. Hort. Sci. Biol.Technol. 79: 357-359.
15. Macnish, A. J., D.C. Joyce, D. E. Irving and A. H. Wearing. 2004. A simple sustained release device for the 

ethylene binding inhibitor 1- MCP. Postharvest Biol. Technol. 32: 321-338.
16. Mutui, T. M., V. E. Emongor and M. J. Hutchinson. 2001. Effect of Accel on the vase life and post harvest quality 

of Alestromeria (Alstromeria aurantical) cut flowers. Hort. Sci. 2: 82-88.
17. Nowake, J. and K. Mynett. 1985. The effect of growth regulators on postharvest characteristic of cut lilium ‘prima’

inflorescences. Acta. Hort. 167: 109-116.
18. Ranwala, A. P., G. Legnani and W. B. Miller. 2003. Minimizing stem elongation during spray application of 

gibberllin4+7 and benzyladenine to preventive leaf chlorosis in Easter Lilies. Hort. Sci. 38: 1210-1213.
19. Serrano, M., M. Amorose, M. T. Pretel, M.C. Martinez- Madrid and F. Romojaro. 2001. Preservative solutions 

containg boric acid dealy senescence of Carination flowers. Postharvest Biol . Technol. 23: 123-142.
20. Son, K. C., H. J. Byoun and M. H. Yoo. 2003. Effect of pulsing with AgNo3 or STS on the absorbtion and 

distribution of silver and the vase life of cut Rose Red Sandrn. Acta. Hort. 624: 365- 366.
21. Suh, J. K. and J. H. Kim. 1997 . Effect of several preservative solutions on longevity and microorganisms of cut 

Lilium species. Acta Hort. 430: 438.
22. Vanstaden, J. 1995. Hormonal control of carnation flower senescence. Acta Hort. 405: 232-329.
23. Wang,Y. T. 1996. Cytokinine and light intensity regulate flowering of Easter lily. Hort. Sci. 31: 976 - 977.
24. Weiming, G.W., F. Zing and F. Chen. 1997. Regulation of ethylene on senescence of cut chrysanthemum flower. J. 

Nojing Agric. 20:24-29
25. Witte, Y.D. and W. G. Van Doorn. 1991. The mode of action of bacteria in the vascular occlusion of cut rose 

flowers. Acta. Hort. 298: 165-170.
26. Wilkins, H. 2000. Basic considerations for the postharvest care of cut flowers. Hort. Sci. 38: 85-92.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.5

0.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

20
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.50.2
https://jcpp.iut.ac.ir/article-1-945-fa.html
http://www.tcpdf.org

