
���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

+�,-� �!� �.����,.� /
� #0�"234 56-7 "�� +�%$�� ����!

 '89
$� ��:
� ;<��< 

�!& �+�!$�� /=.'>��?�,��
6�**���� �,7� ;
���'

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

@A
 	

/
� �A? �� #-� ;?�
 ������ ���� ��BC D���6
 ��E�� F����� G%�	
��
 ;�

�  �
���D�� ��4���� .	
��
 �� 	.��$� �7 ���!

 �&

 �
� ���,.� �!� I?�5�� /,� 	67 ��
4��J K� 9!� �� �? � ;�

��� ��4���� ��& +�" .'-9
$� >;<��<��A
�  +�� ��D�� ���4 �C �+ 

DL�� ��& ��
=� >#C ��M� 	N �6�

� +��+ .�&��!

 �
MO
 P
Q�
 ;?� �+ �'-9
$� DL�� �� ;<��<��A
� ��&)S>*T/S>T/S>UT/S�'

�$
� �� �$
���:
� (	" ����� 56-7 234 #0� /
�  �
� �.����,.� �!� �� . �
� �� ��!

 �� 	W� �&'-9
$� �+ ���	-E. � ;<��<��A
�

 ���+ �+ �.�X+��*�$.�� �J�+ �,=. D��Y� � +��4)S%�.��� 9[��� �+(A? �$%& \X�" �L. �� �  	" ]��X +�� ��,.� �� ��, �?�&

 	6.��	6$��4 ���0 ���?��� +��� ����� 	��J +��� � K�
���$

 9��0 �$?	
�� >K�� I&�C 	[�+ >D��� �$%� .�� I?���� ^�Y ���[

��7 	" ���.� ���:
 ��-@ �+ ��+��
 _3��7 �?�< ^�Y /��0 �+ K��� �+  	" +�X ��&.+�+ K�B. `?�$.  �
� �+ �7 ��  	" ��!

 ��& 

'-9
$� �� K�
���$

 9��0 �$?	
�� � �$%� >;<��<��A
� �6W� ��Y  �
� �� �$B
� ���+ +�� 	&�" ��& .#& �
� K�� I&�7 	[�+ ;
6@ ��&

 ��  	" ��!

'8�� ;<��<��:
� 9
$� �6W� ��Y +�� �$!7 	&�" �� D,=. ���+ .��!

 �+ �$%� ;?�$B
�UT/S�'�$
� �� �$
���:
� '-9
$� 

�6W� ���%
 �7 	"  	&�B� ;<��<��A
� +�� 	&�" ��!

 �� a���� �$%� ;?�$!7 � 	6$"�	. #& �� ���+ .�� �L. ��  �
� ��!

 	�� �� �& 

1-MCP �
� D
%
7 D�� �$=.��
 � �$"�+ �
MO
 /
�  �
� �.����,.� �!� �� �� �� �& �.��Y �	� 	67 b%c ��
.

 d�� �&�C�
	�:/
� 23456-7 >'8;<��<��:
� 9
$� >�!��.����,.�.

�.���� � !" #$%�&'�( �)*+%,
 #-.���+/ ��0+%,
 $1234 5�674, 

�.#� !" �)8+%,
 #$9�3: �;	. ���� <,�, ��0+%,
 

*:= > ?;=8@, �;� #A�&��8%��1B8$:f-amini@araku.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
31

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.16.5
https://jcpp.iut.ac.ir/article-1-1814-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

��	Q� 

�)%�,
.�()B@ � -�C D!B�, E( ��� -�FC GF!1H= IF"�( J	,KF
, 

-��&%, �L" $%�&'�( AM NO= $=
�P1", )% : �( �F9, D	, EFQ 

D!B�, �( >�NF�, EF( �)F%�	�� �RF	� -,�
SF9T� 1B9 $;F8!ULQ 

VB8+� $=)C
 EQ �
 I"�( �	�6% .��F( J3FQ,� 5)BF9� � FB= 

$= 
 :.VL" D	, D!B�, $= )%, � EF( E!BF9� -�B� F!W ., >�NF�, 

D!B�, E( �	 
 X �)%�	�� �BBY� �
 
,)2� �)%�	�� �O� F�Z�B[ �,�F\ 


�FFB�)��(.�]VFFB1= A�FF&BQ�� ., D���� !8BFF9 D���� !8BFF9

$= �
 E/ ):�( �=
 ���+
 #
�,)%�19, �
�=-,�F9, -.�� EFQ �
 

�^!' -�C ��B;( #SQ ��[_ )F` B�, $F3! E1F:,
 F� �Z�B[ $F73= �F( 

aBO= �;	. ��=T9 5�;%, � 
�,)% EF( $�
�F9 VF(�\ b�NF= 

�
 F( �F�Z�B[ 5_ $FL% $FLc,
 )F:�( )�#�#d���(.�]VFB1= 

D���� !*B9�)%�	�� -�C D!B�, 
 W = �
 �+'-> !9 >�Y:, ,� 

�
�Q $= �2%�L= D!B�, VL" ., EeB1% �
)3/ �.,D	, f	�g EFB!Q 

3	_�
-�C) a&��= �( 5)B9� � B= ,� $= JC�Q)C
 .VFB= $F&BQ��

�]D���� !*B9 VB1= -,�( D	, �)%�B� �Ch�&	�P� �� �(,�( �1+B( ., 


 X D!B�, �9, .�]D���� !*B9 VB1= SCDBF3i IF"�( JC�FQ

)B@ � D!B�, ., f	�g >�13Q S1;B9 $LB^3� 
 X $=
 :)�.(


�71FF9, EFF/ )FF%
,
 5�+FF% 5,��FF*LC � -�FF(��FFLB� ., �

�]D���� !*BFF9 VFFB1= -�FF=
 �
 ��FF&%, �C°��FF( g� ���%

� $17F9 $FC
 �F9
 ., JC�F/ � -��F&%, �FL" J	,K
, I"�(

 lB9 S\� E9 �
 $@_ )B9, -, 1O= M�F�)Gala($W F
 #)Fuji(#

�BL9, $%,��)Granny Smith(., �
�71F9, EF/ - FO% EF( �): 

�( ��LB� � 
�9 ��&%,�]D���� !*BF9 VB1= >�F13/ ��F&%, ., �F16(

 $F= VFL" �B7B/ m7n �^% ., �7;L�, )F3/)�(.� $17F9 mF7n 

E;7\ �L" J	,K
, �
 $F1n E/ �9, $L6= -��e� A�74 ., -,

 ( M�( -�C�=
EE!B9��]1=B9 VBD���� !* $= ��e%, 
�FB�)�o(.

SC �( ��LB� �9, �): �
,
 5�+% DB3i�]1=B9 VBD���� !* ��% 

BW SF\� lB9�
 5): )F@ � �F03)Ginger Gold(�BXZF� EF( ,� 

�9, E1X,)%,)��(.� -��F&%, �FL" J	,KF
, �F( �
�F= DF	, �B[Z�

 lB9 �
 � B= $179 -�,)60% K+FB@
 -�FC)Delicious($UF9, �

)!�)Spigold(�9, �): ��,K� )��(.�F9, $�� F4 �
 D	,

lB9 E/>�F� >�F	�� SF\� -�FC)Royal Gala(�F( �)F: ��FLB� 

�]VB1= � !*B9 EF( �&;% ��&%, �
 -�,)60% A)= $g �
 D���

� B= )F%
,
 5�+F% -�F1L/ D!BF�, pqF9 �)+F% ��LB� -�C)��.(

$F= 5�+F% A�2@�q= ��FLB� EF/ )FC
�]1=FBF9 VBD���� !* �
 

lB9 �
� X ��( -�C)Fresh cut(JC�F/ IF"�( $W F
 SF\� 

> g �
 $179 m7n � SX. ., $:�% r73� JC�/ � D!B�, )B@ �

 -�,
��&%, �9, �):)��(.-�� E/ $+	�=._ �
 5,��*LC � T%.

 lB9 ., S\� �7C 5�+F% )F%
,
 ��Fe%, �FB@�1	, s 3W EPq3= -�C

 �( ��LB� E/ )%
,
�]1=B9 VBD���� !* �FB@�2
 � D!B�, )B@ � ., 

$= -�B� !W $;73� D	)F( � )F3/ fF	�g F� EF( ,� 5)BF9� Z�BX

 %, DBFn �
 �FB7B/ JC�F/ #$179 m7n �( � E1X,)%, � -�,
��F&

E;7\ �L" �
 h�4 NH= -,)Shelf life($= >�13/ ,� )	�L%)��(.

D	, E( EW � �( EF/ F9BEF( sTF� l@
FBt�FX �Fq" D1F:,
 V

b��2= ��	s F!q= � D�F�	F9 DBluF= E%�1;F(�� v�FC )F:�( �

SFFC �= � +FF/ �
 �.�, �FF( AM NFFO= ., $FF*	 DBFF3i�FF9�

�FBLC, Kc�Fn � FB= DF	, �:,
�( ., r� -�,)60% DF	, #�F9,

 �B[Z� $9��( b)C �( fBPO��]��F&%, �L" �( D���� !*B9 VB1=

 S\� lB9 � B= $%�="K36/ sT�"� $n,�g �
�� ��e%,.

� +��� f�� �&

>�9 �
 fBPO� D	,���� -x @ 	KB
 $��PBPO� ��0+	�=._ �
 

5�67F4, $1234 ��0+%,
 -.���+/ �)*+%,
 �:,
�( ., r�

 �
�� ��e%, .lB9 � B= ., #JC�RF� ��Fe%, -,�F( .�FB% 
� =

 y�( ., $*	 � A�PBPO� 5�=.�9 E( E1;(,� lB9 $��PBPO� -�C

 )F: SC,�F
 ��BLF9 5�1F9�6: �
 zF\,� -.���+/ �. =_ .

E% L% � s�H1%, 5�1X�
 ., -�,
�( � FB= lBF9 SF\� "sTF� 

K36/")% B� �): -�� E	�� {3B@�= 5 ��= ��� �F
�� ��e%, .

� B=  F!( 5�F=. �
 �FC |F	x @ 	KB
 y)|F	�1/�LB!/ ., VF&\ (

VP13= ��0+	�=._ E( � �:,
�():.� FB= #�)F	
 E=)F4 -�FC

 )F%)	
�� }��FX J	�=._ ., �)B9� hT=�/ � $LX. .� FB= �FC

E( $*B19T� b��~ DB( �
 � s�H1%, $

�N� � gd�-�1B@ 

D
 �6%_ s�
 �
 E/ � 
 F( �)F: EB&2� , C �
�� -,�( $	�C

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
31

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.16.5
https://jcpp.iut.ac.ir/article-1-1814-en.html


+�,-� �!� �.����,.� /
� #0�"234 56-7 "�� +�%$�� ����!

 ... 

��d 

% , C E( �&;%E( 
 ( �	���% � 7 rF� )F: SB;P� -��;= � g

 E% L% �,�P19, ., �
 F� ., �.M �	
�FP= �FC1-MCP EFW�
 �F( 

t FFF!X��o/��)%.�FFF9 �/�FFF: EBFFF4 � ��FFF9,�( 

)SmartfreshTM(s�
 J	�F=._ E@ @ �
 � D	. � #E&9�O= �,


 5,KB= E( � E1H	�o$!B= � )F: E
�F`, 5_ EF( �FqP= s_ �1B@

E( ( EPB\
 )3i A)= ��
 �F( rF*��� ��019
 ����� �
 ��
 


 F: EFB6� b�7F: hT=�F/ > F!O= �F� )F: �
. SC E( EPB\
 .

E( > !O= �F'�/ 
)F" �
 -��n J	
 -�1� 5��
 �)=_ �9


 E% L% -�� hT&\ E/ DL�,� � EF1H	� 
 F( �)F: �
,
 �,�F\ �FC

T(
hT=�F/ S!B
,��F� �F( $*B1F9T� 5KH= s�
 E!4� 
�);F= 

)	
�� .5KH= -,�( DF	, �F( )F: VFL" EF% � DBLC E( )C�:

 5,KB= E( E/ A��7��$!B= �FqP= s_ �F1B@ > F!O= -�FW EF( 

�)% : ��H(1-MCP ): �
�719, .� B= -�=
 �
 �C��EFW�
 

E( � B;!9 A)=����2=�
 �"�9 1-MCP�
�� �,�\ .

l;Fn�( #5.�FH= s�
 5
�/.�F( � �FC��LB� >�L", ., r�

 �^!'1-MCP#)C�: V=�: ��/�#�/�#d�/����1B@��*B= �


� B= #�1B@ ���� E( �C �+C -�C E;FB/ 5��
 � SB;FP� $	�� -�FC

 )FF: �
,
 �,�FF\ $*B1FF9T� .l;FFi�( ., rFF� #D	. FF� � $FF%.

E;B/ -�=
 �( E%�X
�9 E( $*B19T� -�C�±�� B;F!9 EW�
 

$&;% �( g� ���): VP13= )4�
 .EF% L% ���
 > Fg �
 �FC

 7C EF9 �C $%�=��&%, |F	 EF1 A�B4 NFX $FX�( ��FO@ ., ��F(

 �N" �, $� #�
�( $179 V=�: $	�BLB: � $*	KB
#�� VF/ 5,KB= 


� = 5.� JC�/ #$@_ )B9, 5,KB= #���N" �
 > !O= )=�W 
, =

 �,�\ $(�	.�, )31
��.E( J	�=._ A�F/ ��Fg A� 4 
�FX -�FC

 �,�F*� ��F6i �
 $

�N� hT=�/ E	�� ��g l@�\ �
 5�=. �
 �): 

�C E/): ��e%, #
 ( � B= �+C V=�: �,�*� .r%�F	�,� EF	Ke� 

�
,
 ��% |L/ E( �C -��F=_ �.,
�F� S1;B9 �,K
,SAS )EH;F%

�/�()Statistical analysis system (SAS), version 9.1(��Fe%, 

DB0%�B= E;	�P= �� �FC ��F[_ ��F9,�( $+F	�=._ VF=, " VF(�P1= 

5 =._ LSD >�L1n, pq9 �()Probability level(EF( )4�
 �3� 

��% |L/ �,KF
,MSTATC �F
�� A� F4 .EF% L% ., -�,
�F(

b�~E( �C ): ��e%, $

�N� hT=�/ � g.

�?�
!
" �:?5
� ��
[��X ����� 

 �
� D��� �$%� 

�3FFF9 $17FFF9 ��01FFF9
 aFFF9 � � FFFB= �FFF
�( $17FFF9

$19
)Penetrometer ()>)=OSK-I-10576 ( 5 1;FB� �Fq\ �F(

$!B= �+C�.,)%,�1= �B�): -.): E&9�O= D� B% ��9,�( �	�1%.

 �
� K�� 

� B= �C�(-�.,�� $@�1Be	
 �( �\
 ��/���� -,)1(, �
 J	�F=._

�VF&\ ., E1;F( -)F3( 5.� �)F: �rF� E!F4�
T( ., }��FX .,

E%�X
�9 ���(�
 5.� )F%)	
�� �JC�F/ )F4�
 fF	�g ., 5.�

�	. E@
�2= E&F9�O= )F	
��.���×] W1 ÷[(W1-W2) =�
)F4

5.� JC�/ 

W1 = EB@�, 5.�)��&%, �
 -�,)60% ., V&\ �): -�B� �.,)%, 5.�(

W2 = E	 %�[ 5.�)��&%, ., }��X ., )2( 5.�(

 ��	.� ����� 	��J +��� ��
4)Soluble solid content(SSC)(

�.,)F%, -,�( �1= F1/,�
� ��01F9
 ., > F!O= )F=�W 
, F= -�FB�

$19
)Refractometer) (>)=����]kDF�,x �X�9 (�
�71F9,

): .#�F=
 SBF^3� �B� ., �
�719, �( � �qP= s_ ��q\ )3i �( ,)1(,

 >�L1F9
 �( ��019
 5
�/ |+X ., r� � )	
�� ��&B@�/ ��019


 ��q\ |	 #-�'�/ � +F3= -�� ,� �): EB6� ���N" �1= F1/,�
� 

�� ): E1
�� � % �L9 E( � E1:,�� �;*: � % �
)" V4�n 

., 5_ E/�,)P= )4�
 )=�W 
, = > !O= �F9, l;Fn�( EFW�
 

r*	�((Brix)(E�9
 )	_.

 ��	.� K�
���$

 9��0 �$?	
�� ��
4)Titratable acidity (TA)(

��� E( 5 B9,�1B� .,pH $@_ -�C)B9, 5,KB= DBB2� -,�( -�1= 

�.,)%, V(�\ ): �
�719, -�B� .EF( 
)" �,)P= DF	, ., �)F=_ �F9


 5,KB= E( |	
K% ��� �9, � B= l@�' $@_ )B9, .��� DF	, �


 �,)P= #� B= s_ EB6� ., r���$!B= �FUB� aF9 � ���NF" �F1@

 �+( VX,
 � �): E1:,
�(��$!B= � E1H	� -�1B@��$F!B= �F1B@

 
 : fB\� �� ): E
�`, 5_ E( �qP= s_ KB% .�F( 5 B9,�1B� rU9

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
31

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.16.5
https://jcpp.iut.ac.ir/article-1-1814-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 


 9 ., �
�719,�/�): ��e%, >�=�% .9,�1B� 5�	�� EqP% $%�=. 5 B

 E/ 
 (pH 
)F" E( ���N" �/�$
�NF= 
 F9 SFen � )BF9� 

�FB&@�' ��F9,�( 5 B9,�1B� V(�\ E1	)B9, 5,KB= � ): �:,

�	

): E&9�O= �	. Eq(,� ., �
�719, �( |B@�= )B9,:

( )C N V E D = × × ÷ ×  100

#5_ �
 E/C$F!B= l;n�( ���N" 5 B9,�1B� V(�\ E1	)B9, ��F�

 �
��� $!B= #���N" �1B@N#$
�N= 
 9 E1B@�=�% V
 9 Sen 

#$
�N=E� lF@�' $F@_ )B9, ��� 5M,� $/, DEF% L% SFen 

$!B= ��9,�( �9, �1B@.

 �
� #WY \X�")SSC/TA: Suger to Acid Ratio(

> !O= )=�W 
, = �&;% > =�
 ., � B= S2g �X�: 5�B( -,�(

 )F: �
�71F9, 5 B9,�1B� V(�\ E1	)B9, E(.DF	, $01;F&LC EFq(,� 


�,
 � B= $/,� X �B7B/ �( $1&�=.

g�� � `?�$. 

D��� �$%� 

DB0%�FFB= E;FF	�P= ��FF9,�()>�)FFW�(��FFLB� �FF[, �]VFFB1= 

: � $*	KB
 A�B4 NX �( D���� !*B9 SF\� lB9 � B= $	�BLB

"K36/ sT�"�
 -�,)F60% .�� �F7C � VF6i � )4 > g �
 

�^!' ELC #
�9 ��&%, ��LB� -�C�]1=D���� !*B9 VB m7n �
 

$32= )C�: E( �&;% � B= �
�( $179 �9, �
 ( �,
 .�( �B[Z� D	,

 �^!' J	,K
,�]1=B9 VBD���� !* EF( �)F: �1+B( -� Fg EF/

 ��LB� E( � (�= $179 D	�1+B(d�/��)C�+F= �F1B@ �( �1B@��*B= 

$FF32= A��FF7� EFF1&@, EFF/ )FF	
�� �FF^!' DBFF( -�,
d�/���

F1B@ �( �1B@��*B= ��]1=FBF9 VBD���� !* �F
�( $17F9 �F^% ., 

�:,)% 
 W� .SCEFLC �
 -�,
��&%, A)= �
 � B= $179 DB3i

� B= �FC��LB� EFLC $F@� �F
�	 JC�F/ )C�: � �): ��LB� -�C

 )%
,
 5�+% -�1L/ $179 JC�/ )C�: E( �&;%)V*:�(.

$F!� EF	Ke� � FB= 5)F: ��F% �F	 �F
�( �BBY� �
 S6= V=�"

 X�9 -�C)	��/�9 E( $%�L1 -
�)Fn �F� � $F*B1*� A�&B/�� �R	�

 �F9, K@ !F9 $FLC)��(.IFF"�( $F*B1*� A�F&B/�� KB@��)FBC

 $= s_ �
 �6%_ >TO%, �B!(�\ J	,K
,
 : .S	K%_ I"�( E/ $	�C

 $= A�&B/�� D	, E	Ke� A��&" )% : DB1*� �	 .,�19, DB1*� ., )%,

 .,�1FFF9, VFFFB1=)Pectin methylesterase (PME)($FFF!� #

�.�FF%�� 1/M�)Polygalacturonase (PG)(r%,�FF� DBFF1*� �

.�3BLB@,)Pectin transeliminase (PTE)()��(.��% -�� J	�=._

 EF/ �F9, �
,
 5�+F% lBF9 � B= 5):�]D���� !*BF9 VFB1=

 S	K%_ �B@�2
 EF	Ke� -�FC $F!� EF!LW ., $@ !F9 ��, F	
 �)F33/

 
 ,� .,�1F9, VFB1= DB1*� � .M !9 #.�%�� 1/M�� JC�F/ � FB= �

$= )C
)�o.(

��LB� E/ ): �H+= $+C�R� �
�]1=B9 VBD���� !* 

lBFF9 SFF\� �
 �
 5)FF: ��FF% 
�FF9 ��FF&%, �"Delicious" �

"Fuji" $F= �BXZ� E( ,� 
.,)F%,)�o.(J%,��F*LC � 5�FW�C�= 

)��LB� E/ )%
 L% ��,K��]1=FBF9 VBD���� !* $F= )F%, �

 �&;F% ,� $(T� � B= �
 $179 JC�/ � FB= EF( )C�F: -�FC

 �� ,� $%�=��&%, �L" � JC�/d�)FC
 J	,K
, .�� )��(.��F%

 � B= 5): $= �C E( )%, � DB1*���� �;*: VB@
 > !O=�F% -�C

 ):�( E19�+% KB@��)BC �	 � > !O= DB1*� E( .DB1*� JC�/ �C

�
 )B!/ $@ !9 ��, 	
 $%�B= EYB� �
_EF/ �F9, 5)BF9� )F3	

 ,� 5): ��% � $179 JC�/ 
�,
 >�&%
 E( )�o(.�( ��LB� EeB1%

�]9 VB1= BD���� !* �F=, DF	, E/ �9, $179 m7n J	,K
, 

E( JC�F/ 5_ EFeB1% �
 � D!BF�, VFL" � )FB@ � JC�F/ VB@


 S	K%_ �B@�2
 �F9, $@ !F9 ��, F	
 �)33/ l	�H� -�C)��(.

E/ � ` = D	,�]D���� !*B9 VB1= $=,� 5)F: ��F% )%, �

 � B= �
 BXZ� E( �C J	�F=._ �
 
.,)F3B( �-�� 5 ��F% � -�FC

 ��F\�, lB9� $(T�#E%,�)3C #E&%,""� $W F
")F!� 5�FW"�

�9, �)B9� A�&[, E( 5 1	.)o#d#�����(.�F( � F` = DF	,

  FF@_
�. -�� J%,��FF*LC � 5�FF
 J	�FF=._ ., VFF4�n �	�FF1%

 
�,
 �FFP(�q=)�(.lBFF9 
� FF= �
 -�FFCLaw Rome" "�

Cortland" " �,� � {% W KB% �F( ��LB� E/ )%
,
 5�+% K3B*�]

JC�F/ �F( -�1+FB( �B[Z� �:,
�( ., r� D���� !*B9 VB1=

 
�,
 � B= �
�( 5): ��% �
 �BXZ� � $!X,
 D!B�,)�(.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
31

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.16.5
https://jcpp.iut.ac.ir/article-1-1814-en.html


+�,-� �!� �.����,.� /
� #0�"234 56-7 "�� +�%$�� ����!

 ... 

��� 

��	J'.�� �&��!

 �M� ;
E.�
� �=?�Q� '8DL�� �+ ;<��<��:
� 9
$� 234 #0� /
� �?�
!
" �:?5
� ��
[��X �X�� �� h�$i� ��&

 56-7 ��Y �+'jU ���+ �+ ���	-E. ��� c*

$32= A��7� )31;C <�1+= b��n -,�,
 E/ -
,)", #5 19 �C �
 >�L1n, pq9 �
 �0	)*	 E( �&;% -�,
�%$F32= A��F7� V\,)Fn 5 =._ �,


)%�,)% .�
,
 DB0%�B= �Cd$= $9��( 5�=. )3:�(.

9:"'.��  	" ��!

 56-7 234 #0� /
�  �
� �$%� ���

k
1-MCP+�� ��,.� �+ ���	-E. �	� �Y 

K�
���$

 9��0 �

	
�� 

��FFLB� �FF[, DB0%�FFB= E;FF	�P= �	�FF1%�]D���� !*BFF9 VFFB1= �FF( 

S\� lB9 $	�BLB:  *	KB
 A�B4 NX"K36/ sT�"> Fg �
 #

��&%, �
 -�,)60% .�� �7C � V6i � )4 
�9 )>�)W�(5�+% 

�( ��LB� E/ 
,
�]D���� !*B9 VB1= $32= �B[Z� 5,KFB= �F( -�,


 J	�F=._ DF	, > Fg �
 � FB= �
 
 W = 5 B9,�1B� V(�\ E1	)B9,

�:,
 .� B= �( �): ��LB� -�C�]D���� !*BF9 VB1= EF( �&;F% 

� B= $F@� )%
 ( �,
� X�( -�1+B( $@_ )B9, 5,KB= ., )C�: -�C

 9,� D	, �
 $32= A��7� �1 �q!' DB( -�,
 G!1H= -�C�]VB1= 

D���� !*B9 )+% �)	
 .� FB= 5 BF9,�1B� VF(�\ E1	)B9, A,�BBY�

 �
 
�9 ��&%, �
 -�,)60% A)= $g V*F:]��F9, �)F=_ .�F(

 EF( E/ E1*% D	, E( EW � 5�F=. �
 $F@_ -�C)BF9, > FL2= � Fg

 $= JC�/ � B= 5)B9� $F= � )F(�	 V	)F&� )F3\ EF( )F%, � #
 F:

 )B9, JC�/ D	,�(�3( �C��LB� �0	
 KB% � )C�: ��LB� �
 $@_ -�C

 �9, ��^1%, 
� =)��(.$= �^% E(�F( � FB= ��LB� )9��]VFB1= 

D���� !*B9 )3	_�
 5
�/ )3/ �( #� FB= 5)BF9� �F( a&��F= -�FC

 �)F: $F@_ -�C)BF9, 5): S/ �"�9 l9�3= JC�/ I"�( )F%,

)��(._ -�C)B9, 5,KB= D	,�(�3(E( #$@ �)" �	 � b�N= �)" VB@


 5_ $F@�K% �BF9 � �)F: mF7n � FB= �
 �
�9 -�C)3\ E( V	)&�

 
 ( �1L/ )C�: ��LB� E( �&;% .�,K��-�C ��F&��, �
 $6(�+F= 

��LB� ., �
�719, �( $@_ -�C)B9, JC�/ ., -�B� !W �(�]VFB1= 

D���� !*B9 EW � # @_ #$(T� #. = #�
�/��_ 
� = �
 � $0%�
 

��LB� 

)µl/l(1- MCP 

$179 

)D� B%(
$@_ )B9, 

(%) 
> !O= )=�W 
, = 

(%) 
5.� JC�/ 

(%) 

S2g �X�: 

� B= SSC/TA 

)C�: c�/�ob���/�c��/��a�/��a��/�o

��/�b��/�da���/�b��/��b�/�bo�/d�

�/�ab�d/�da�d� /�b��/��cd/db�/dd

d�/�a�o/�da��� /�ab��/��d�/�b��/d�

�add/�da�d�/�a��/��e�/obo�/d�

l
$%
�

 �

�

(N
)

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
31

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.16.5
https://jcpp.iut.ac.ir/article-1-1814-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

9:"*.��� 	
�� ���

k
 #0� /
�  �
�"56-7 234 "��  	" ��!

1-MCP+����,.� �+ ���	-E. �	� �Y 


�,
 
 FFFW� EFFF&%,)��(.�B[ZFFF� -�� $+FFFC�R� �
 DBFFF=,� 

�]D���� !*B9 VB1= EFW � �F:,
�( ., rF� �B7B/ 
 &6( �( 

E%�H!� �( ��LB� E/ 
,
 5�+% -,�]D���� !*B9 VB1= JC�F/ ., 

EFW � � B= $@_ )B9, �F( �1F9,� DF	, �
 � �F9, E1F9�/ $F0%�


 �^!' J	,K
,�]D���� !*BF9 VB1= �F9, �
 F( �1+FB( �B[ZF� 

)��(5�+% J%,��*LC � -�( #�19,� DBLC �
 �0	
 $+C�R� �
 

�F( ��FFLB� EFF/ )F%
,
�]D���� !*BFF9 VFFB1= $F= JC�FF/ )FF%, �

 lBFF9 SFF\� ��FF6i �
 $FF@_ -�C)BFF9,,"Gala" ,"Delicious" 

"Granny Smith" �""Fuji 
.,)F%, �BXZF� EF( ,� .SFC �
 DBF3i

 �F( ��FLB� )F: �H+= �6%_ JC�R��]D���� !*BF9 VFB1= �

$= $@ L2= ��&%, �
 -�,)60% ��F&%, -,�F( $( X D	K0	�W )%, �

 ):�( �7;L�, >�13/)�(.

����� 	��J +��� ��	Q� 

��LB� �[, DB0%�B= E;	�P=�]F( D���� !*B9 VB1= A�B4 NFX �

�.,)%, �): -�B�)>�)W�($= 5�+% )F=�W 
, F= �,)P= E/ )C


 �F9, �
 F( �1+FB( )C�F: EF( �&;F% �FC��LB� ELC �
 > !O= .

��FLB� E( � (�= > !O= )=�W 
, = �,)P= D	�1+B(��F1B@��*B= 

�1B@ �(�]D���� !*B9 VB1= $32= A��7� E/ 
 ( ��FLB� �F( -�,


d�/��F1B@ �( �1B@��*B= �]�F:,)% D���� !*BF9 VFB1= .)F%��

 EF( �C��LB� ELC �
 E/ 
,
 5�+% > !O= )=�W 
, = A,�BBY� KFW

 .�� �F� > F!O= )=�W 
, = 5,KB= $+	,K
, )%�� )C�: ��LB���

.�� �F� 5_ ., rF� � E1F:,
 EF=,
, 
�F9 ��F&%, �
 -�,)60%�o

.�� D	�FX_ �F� rUF9 � �F9, EF1
�	 JC�/ ��&%, �
 -�,)60%

 -�,)60% �F9, E1:,
 $+	,K
, )%�� ��&%, �
 .�
 A,�FBBY� DF	,

 E% � E( )C�: .�� �F� EF/ �9, -,�o
�F9 ��F&%, �
 -�,)F60% 

D	�FX_ �F� 5_ ., rF� � E1
�	 JC�/ > !O= )=�W 
, = )4�


 �F9, EF1
�	 J	,K
, ��&%, �
 -�,)60% .��)V*F:�(.DF	, �


 � FB= �
 > F!O= )=�W 
, = -, 1O= JC�R� F: ��FLB� -�FC �)

 � B= ., �1+B( 
 ( �)+% ��LB� -�C .$32= �B[Z� ��LB� �,
�]VFB1= 

D���� !*B9 �( #-�,
��F&%, ., r� lB9 � B= > !O= )=�W 
, =

 �, �0	
 
� = �
 lB9 ��\ �)F: ��,K� 5�PPO= �	�9 a9 � KB% 

�FF9, .lBFF9 -�� EFF/ $+FFC�R� �
"Gala" � 5�FF
 aFF9 � 

� FFB= #�FF
�� ��FFe%, ���FF*LC )FF: ��FFLB� -�FFC �FF( ��]VFFB1= 

D���� !*B9 )31F:,
 -�1+B( > !O= )=�W 
, = #)�(.#r*"�F( 

��FFLB� EFF/ )FF31
�	�
 J%,��FF*LC � 
��FFL	_ -�FF� �]VFFB1= 

D���� !*B9 S\� �
"Anna" $F32= �B[Z� 
, F= 5,KFB= �F( -�,


 
�,)% > !O= )=�W)��(.�
 E19�+F% � $F@_ )BF9, E/ �W 5_ .,

 z&3= � �): b�N= r73� )3	_�
 $g > F!O= )=�W 
, = DB=Z� 

$= �F( ��FLB� �
 5_ �1+FB( 5,KFB= )F:�(�]D���� !*BF9 VFB1= 

$= E( )%, � ):�( �1L/ r73� VB@
 DF	, E/ �:,
 �^%�
 )	�( $@�

E( � % > NO= �a	,�: ��&%, $01;( 
�,
)��(.

l
��

	

��

�
��



k



 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
31

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.16.5
https://jcpp.iut.ac.ir/article-1-1814-en.html


+�,-� �!� �.����,.� /
� #0�"234 56-7 "�� +�%$�� ����!

 ... 

��� 

9:"(.#0� /
�  �
� ����� 	��J +��� ���

k
"56-7 234 "��  	" ��!

1-MCP+����,.� �+ ���	-E. �	� �Y 

K�� I&�7 	[�+ 

5�LC >�)W �
 E/ E% �)>�)W�(��FLB� �F[, DB0%�FB= E;	�P= 

�]D���� !*B9 VB1= lBF9 $	�BLBF:  F*	KB
 A�B4 NFX �( 

$FFg �
 KFF36/ sTFF� SFF\��od-�FF=
 �
 -�,)FF60% .�� c�

$= �)C�+= #
 : �9, �
 ( )C�: ��LB� �
 5.� JC�/ D	�1+B( 

E/ .�(�^!' J	,K
, �]D���� !*BF9 VFB1= � FB= 5.� JC�F/ 

E( E1
�	 JC�/ -� g EF( � F(�= � FB= 5.� JC�F/ D	�F1L/ E/

��LB���1B@ �( �1B@��*B= �]
 F( D���� !*BF9 VB1= .A,�FBBY�

 � B= 5.� JC�/ EF0% A)F= $g lB9 -�C 
�F9 ��F&%, �
 -�,
 

)V*:o(�7�, �C��LB� ELC �
 5.� JC�/ E/ 
,
 5�+% �
�F1
, �

�9, .�
 $	�FC.,�
 � lB+F% ��F&%, �
 -�,)F60% A)= $g �


 EF( �=, �:,
 
 W� 5.� JC�/ EFLC �
 5.� JC�F/ $!/� Fg

 
�,
 $+	,K
, )%�� �C��LB� .$g �
�od EF0% .�� ��F&%, �
 -�,


 �1+FB( �
 EF/ �F9, )C�F: E( f!21= 5.� JC�/ D	�1+B( 
�9

5�=. �.,)%, -�C $32= A��7� -�B� -�,
 �^!' �(��/�� 
�,)F% 

��LB� �
 5_ D	�1L/��1B@��*B= �)	
 :).��FLB� EF/ $	�e%_ .,

1-MCP �F[, �
 � B= 5.� JC�/ � E1:,
 JP% r73� JC�/ �
 

/#�9, ��2� � r73� ., $:�% s_ JC� $=��FLB� JP% 5, �1-

MCP 
�FFFF/ EFFFFBW � 5.� JC�FFFF/ �
 ,� )�(.$FFFF
�g ., 

�]VB1= D���� !8B9 -�� -�[, �/JC5.� >�P��� E1:,)% $F@� 

JC�/ 5.� �
�/��_ �
 ,� E( �Z�BX E1X,)%, �9,)����(.

#WY \X�" 

E( �	�1% GF!1H= -�FC��LB� �F[, DB0%�FB= E;F	�P= ., �)=_ �9
 

�]D���� !*B9 VB1= > Fg �
 � FB= S2g �X�: �( �od .�� 

E0% �
 -�,
 
�9 ��&%,)>�)W�(EF/ 
,
 5�+% SF2g �X�F: 

E% L% -�C EF( )C�F: $F32= � Fg SF2g �X�F: ., �1+FB( -�,


 -�C��LB��]$@�n �
 �
 ( D���� !*B9 VB1= �^!' DB( E/-�C

 ��LB� G!1H=�]$F32= bT1X, D���� !*B9 VB1= 
�F^% ., -�,

 �:,)% 
 W� S2g �X�:.lBF9 � B= S2g �X�: A,�BBY� 

��LB� 
�(��/ �B[Z� �O� SC�]D���� !*B9 VB1= $g�od.�� 

%E0�F
�� �,�\ 
�9 ��&%, �
 -�,
)V*F:�(.)F	
�� �)C�+F=

 .�� �F� �C��LB� ELC �
 S2g �X�: A,�BBY����
 -�,)F60% 

�9, E1
�	 J	,K
, 
�9 ��&%, .., r�o���F&%, �
 -�,)F60% .�� 

DFF	, � E1FF:,
 $+FF	,K
, )FF%�� -�,)FF60% .�� D	�FFX_ �FF� 
�FF9

 $= �)C�+= �C��LB� ELC �
 A,�BBY� 
 : . � �F( JC�F/ EF( EFW

 �
 > F!O= )=�W 
, = J	,K
, � � B= ���N" $@_ )B9, $e	�)�

 #5�=. $g�
 J	,KF
, DF	, $@� 
,
 5�+% J	,K
, S2~ �X�:

 ��LB��/��1B@ �( �1B@��*B= �]D���� !*B9 VB1= � �
 ( V\,)n 

,� A,�FBBY� DF	, EF/ 
,
 5�+F% ,� 
 FX ��/,)n )C�: ��LB� �


$= -�C)B9, m7n E( 5, � EF( $@_ mF7n � r73F� JC�F/ VFB@


 a9 � $@_ -�C)B9,�]D	, DL` 
,
 �&;% D���� !*B9 VB1= 

-��Fn -�FC��LB� �
 � FB= ���N" > !O= )=�W 
, = �,)P= E/

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
31

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.16.5
https://jcpp.iut.ac.ir/article-1-1814-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

9:"j.��  	" ��!

 56-7 234 #0� /
�  �
� K�� I&�7 ���

k
1-MCP+����,.� �+ ���	-E. �	� �Y 

9:"T.#WY \X�" ���

k
 #0� /
�  �
�"56-7 234 "��  	" ��!

1-MCP��,.� �+ ���	-E. �	� �Y +�� 

�]D���� !*B9 VB1= E( #)C�: E( �&;% $F32= � g �1+FB( -�,


 �X�: � 
 (gEF( > F!O= )F=�W 
, F= 5,KB= Eq(,� ., KB% S2

 ( $@_ )B9,E$= �9
 DF	, �
 � FB= SF2g �X�: EeB1% �
 #)	_

= bT1X, SC �C��LB�$32 )%
�/ ,)B� )C�: �( -�,
.

�&;% 
�	. A,�BBY� SSC/TA �BBY� �
 � � FB= S2g �
 
�	.

 J	�F=._ -,)F1(, �
 � FB= EFB@�, s !q= S2g ., 5): ��
 z\,�

�FF9, .EFF/ DFF	, EFF( EFFW � �FF(�]D���� !*BFF9 VFFB1= IFF"�( 

S	KF%_ �B@�2
 $�)%�,
.�( A,���FB� � .�%x��)FBC
 VF*@, -�FC

 $= .TB;/ (�/
 #
 : �F( ��LB� 
�� $= ��^1%, D	,�(�3( �]VFB1= 

)	�L% -�B� !W � B= S2g )	): A,�BBY� ., D���� !*B9)��(.

��FFLB� ., �
�71FF9,�]�
 ,� $17FF9 JC�FF/ D���� !*BFF9 VFFB1= 

� B= $= >�13/ �): ��LB� -�C E( KB% � )3/ �
 r73F� JC�/ VB@


� B= �( �): ��LB� -�C�] F= JC�/ D���� !*B9 VB1= )F=�W 
,

 � B= �
 > !O= $= �BXZ� E( �): ��LB� -�C )1
,.�
 5.� JC�F/

� B= �( �):��LB� -�C�]�9, �1L/ D���� !*B9 VB1= .�
�71F9,

 ��LB� .,�]lBF9 $%�F=��&%, �L" J	,K
, �
 D���� !*B9 VB1= 

$	�BLB: B( A,�BBY� �"�9 � E1:,
 �&�= �B[Z� K36/ sT� S\�

JC�/ ,� lB9 � B= �
u=)C
.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
31

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.16.5
https://jcpp.iut.ac.ir/article-1-1814-en.html


+�,-� �!� �.����,.� /
� #0�"234 56-7 "�� +�%$�� ����!

 ... 

��� 

m��6� +���  +�%$�� 

1. Bay, J., E. A. Baldwin, J. P. Mattheis and J. K. Brecht. 2005. Response of four apple cultivars to 1 
Methylcyclopropene treatment and control atmosphere storage. HortScience 40: 1534-1538. 

2. Blankenship, S. M. and J. M. Dole. 2003. 1-Methylcyclopropene: A review. Postharvest Biology and Technology  
28: 1-25. 

3. Cai, C., K. Chena, W. Xua, W. Zhang, X. Li and I. Ferguson. 2006. Effect of 1-MCP on postharvest quality of loquat 
fruit. Postharvest Biology and Technology 40 155-162. 

4. Ergun, M., J. W. Jeong, D. J. Huber and D. J. Cantliffe. 2005. Suppression of ripening and softening of ‘Galia’ 
melons by 1-methylcyclopropene applied at preripe or ripe stages of development. HortScience 40: 170-175. 

5. Fan, X., L. Argenta and J. P. Mattheis. 2000. Inhibition of ethylene action by 1-methylcyclopropene prolongs storage 
life of apricots. Postharvest Biology and Technology 20: 135-142. 

6. Fan, X. and J. P. Mattheis. 2001. 1-methylcyclopropene and storage temperature influence responses of ‘Gala’ apple 
fruit to gamma irradiation. Postharvest Biology and Technology 23: 143-151. 

7. Hershkovitz, V., S. I. Saguy and E. Pesis. 2005. Postharvest application of 1-MCP to improve the quality of various 
avocado cultivars. Postharvest Biology and Technology 37: 252-264 

8. Jung, S. k. and C. B. Watkins. 2008. Superficial scald control after delayed treatment of apple fruit with 
diphenylamine (DPA) and 1-methylcyclopropene (1-MCP). Postharvest Biology and Technology 50: 45-52. 

9. Kashimura, Y., H. Hayama and A. Ito. 2010. Infiltration of 1-methylcyclopropene under low pressure can reduce the 
treatment time required to maintain apple and Japanese pear quality during storage. Postharvest Biology and 
Technology 57: 14-18. 

10. Mahajan, B. V. C., K. Singh and W. S. Dhillon. 2010. Effect of 1-methylcyclopropene (1-MCP) on storage life and 
quality of pear fruits. Jornal of Food Science Technology 47: 351-354. 

11. Mao, L., F. Lu and G. Wang. 2007. Application of 1-methylcyclopropene reduces wound responses and maintains 
quality in fresh-cut apple. Asia Pacific Journal of Clinical Nutrition 16: 111-115 

12. Mir, N. A., E. Curell, N. Khan, M. Whitaker and R.M. Beaudry. 2001. Harvest maturity, storage temperature, and 1-
MCP application frequency alter firmness retention and chlorophyll fluorescence of `Redchief Delicious' apples. 
Journal of the American Society for Horticultural Science 26: 618-624. 

13. Porat, R., B. Weiss, V. Cohen, A. Daus, R. Goren and S. Dorby. 1999. Effect of ethylene and 1-methylcyclopropene 
on the postharvest qualities of Shamoti oranges. Postharvest Biology and Technology 15: 155-163. 

14. Pre-Aymard, C., E. Fallik, A. Weksler and S. Lurie. 2005. Sensory analysis and instrumental measurements of 
‘Anna’ apples treated with 1-methylcyclopropene. Postharvest Biology and Technology 36: 135-142. 

15. Pre-Aymard, C., A. Weksler and S. Lurie. 2003. Responses of ‘Anna’, a rapidly ripening summer apple, to 1-
methylcyclopropene. Postharvest Biology and Technology 27: 163-170. 

16. Rahemi, M. 1382. Postharvest. An introduction to the physiology and Handling of Fruit and Vegetables. Center of 
University Press, shiraz, Iran. (In Farsi).   

17. Ramin, A. A. 2007. Effects of storage temperatures and 1-MCP treatment on postharvest quality of green olives. 
Fruits 62: 383-390. 

18. Ramin, A. A. 2006. Improving postharvest quality of glasshouse tomatoes treated with 1-MCP at ripeness stage. 
Journal of agricultural food and environmental sciences 1(2): 149-155. 

19. Wang, B., J. Wang, X. Feng, L. Lin, Y. Zhao and W. Jiang. 2009. Effects of 1-MCP and exogenous ethylene on 
fruit ripening and antioxidants in stored mango. Plant Growth Regulation 57: 185-192. 

20. Watkins, C. B. 2006. The use of 1-methylcyclopropene (1-MCP) on fruit and vegetables. Biotechnology Advances 
24: 389-409. 

21. Weia, J., Ma. Fengwang , S. Shouguo, Q. Xiudong , Z. Xiangqiu and Y. Junwei. 2010. Changes and postharvest 
regulation of activity and gene expression of enzymes related to cell wall degradation in ripening apple fruit. 
Postharvest Biology and Technology 56: 147-154. 

22. Weis, S. A. and W. J. Bramlage. 2002. 1-MCP: how useful can it be on new England apples. Fruit Notes 67: 5-9. 
23. Zanella, A., M. Cecchinel, O. Rossi, P. Cazzanelli and A. Panarese. 2005. Effects of the postharvest treatment with 

1-methylcyclopropene (1 MCP) on the preservation of South-Tyrolean (Italy) apple quality during storage. 
Laimburg Journal 2: 6-26. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
31

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.16.5
https://jcpp.iut.ac.ir/article-1-1814-en.html
http://www.tcpdf.org

