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 ����� ����� ���� ����� ���� �� ���!" ���

#��	� .��� �� ���� ��� $%� �� &��‘&�'� ()�’  �‘��*���	� +	� &'� ,�’  -)� �)/	� ��
����& 01��	� �� (" ��23����4 �� � 01��	� ��56�� �)7 ��	�� 1 ��23�����	� 8��9 :�
0;�� .�����5�� �� &��<�� =�� ��#� �� ��� ��& >/@± A �8��
 B*�� � ��	� �5�� 0�C� 
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� #1 L���  �� ("MN 0�O�	8KO� 03� ��'�� 07�
#��	� ����� ��� ���G � �� . 03�

�0�O�	8KO ��	��P� 	2���� � J�#1 �8;	� ��G �� ������	
 ����� &�	� �Q��1 ���7 �� ��
�36 ��& 0
� ���<
R".  �� �S�����4 �
�	� ���� �� 0
" �� ����T% ���U<�FAA 

)O��	;�8
� J,SO� J��
� W�# (�Y#1 0�5 . &�����5�� ���� 01Z� �� �G ��� ��3� ,[�/ \��8�
���G � �� 03�  J�8;�� ���';� ��� �K��� �� 01Z� �� ("I@ ���  $%� ��‘ +	� &'� ,�

��*���	�’  �>@  $%� �� ���‘&�'� ()�’ J ��[ &	83�� �#1 �� ���';� ���J0;	�  �G
0
� ������	
 ����� ��	� � �36 �� ��	��P� ����� ���� ��5� . $%� �� ������ ���‘ ,�

��*���	� +	� &'�’ � �#1 �� � 	���� ��[ &	83�J0;	�  ��� 	83�� 0�
��/ 	2���� �G
 �	
 &��� �� $%��� . ]�^3� ,��% &��5�� ����� :C �� �S�����4 ��	��P� ����� ����

�� 	��P� 	�4 ,/�	� �� �*� ��� �� J�5�&	�Z"_`� 0
R"��  �4 �� �)�; ��� L�	� �
:)
 �#1 &� �H% a7�� #��	� 0
" &��.  

  

��� :ليديهاي كواژه  J����0�O�	8KO� 03� J������	
��� ���b J.  

  

  مقدمه


�� !" #$���%&' #������ ������ #�� 

(�
&  #������) ' *+
�, &-�� ./'�, 0	�� .&1
" .!��

$�
" ( #������ ������ !" *3�% ')�45 ' ��� .6�� ( &%

 �� ��7 ��% #������� *8
�� 9-$� ;�� �"��

��8�� (Mirdehghan & Rahemi, 2002; Artes et al., 

1998; Kays, 1991). &
�� �	" �% ��= &-"�� �>" $� ��

*� *��!���� /$��3 $�?� ����� �	"�
�= . ��	�@ �	"

 $�1
" ' *	�A%�- �� $� .B="��% !" C@ �D	' &%

��$'5�,*� ����E� ;�� #����=.  #��� &F *	�-

1
" �(G H	"I," #"�% J'$ �	���>�� ��� /K�LM� #$�

*� $�F &% #!$'�EF�'$ (Kays, 1991) . /"���N�

 /$��3 �>" $� #��	! *O�����
5 ' *O	P�4�	I�,

 *��!����$� B,�% ' ���� ���� *� ��A	"��= .

�8(Q�	RG �	S �!�����* ��$'5�, $���# T�%*  U��=

B��@ *MV� *����1. ��QW ��= #"2. ���N� /�= 

                                                                                   
1. Pitting 
2. Browning 
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B�� !" �	�E� .C���5 *�� ��T ����$ .X1Y�Z*  '

 ' CO	���� *+8[	$ S� &% U��= #$�83��"�, /"���N�

*(�R@'�
" &O1= ��= !�% .#$��\�8�� $� ���8�	�\ .

B�4'�8]4" BE
 �� *� ����8�R@ $� ���N� ' =�%��(Abe, 

1990; Brand et al., 1979; McConnel & Sheehan,.  

1978; Murata, 1990) .   

H�'D@ ��3" &�� $� ��# ��Z8�#  #$"�$�1
" #'$

B�" &8,�� ^�A
" �"�	" $� $�
" _�8[� ^�W$" .�8
	 `

" !" U7�	H�'D@ �% ��� &\ B�" �5 �+
� $�
" #$"�Q+


 a� ' #$�1
" �(G H	"I," bG�% ��� #����� $�

�= ��"�3 ���� B���F . .�	��� c[E� ���d(�

SW$  &\ $�
" _�8[� #����� !" *O	� eY��� #��

&(�
 #������ ���%  ' ��= *,�Z� *��!���� &% ;��

B�"H�F"' .��#  ��E
 ��� $�1
" &% *�'��8�

�
�"�(Mirdehghan & Rahemi, 2002; Talaei et al., 

2004; Elyatem& Kader, 1984). $� 4'"� �% &Z4�V� �

������!���� /$��3 &% B* Elyatem & Kader 

(1984) �
�"� ��E
. ���� &\ *
��! ��#  $�
" /�� &%f 

&8�� �� $�#�oC g 
�= #$"�Q+.  *��!���� /$��3

' !'�%  /�= #$"�Q+
 /�� H	"I," ' ��� H��F �%

�= �8E�% *��!���� /$��3 .SQ� /$��3 &
�E
 �	��

*��!���� $�
" $� ��QW /$�7 &% &\ B�" ��= #" 

 *
'��%)B��@ #'$(  *
'$� ')�ET #'$h ����\"�- #��

U	$5 ��(  U%�WB�" ����E� (Mirdehghan & Rahemi, 

2002; Mirdehghan et al., 2007).  ��	�@ �	"4� &%� U

K�% Bi�T# *� $�
" B��@ $� *��, /�1�\�� $"��� �=�% 

' �ET *	"'"�� $� ���N�# Uj�F"'  ' BE
 bG�% *��, �"��

��QW ��= #" B��@ *� ��=(Abe, 1990; Vela et al., 

2003). �A���
 �	" ��-'#$  ���� B���F$�1
" #�� ��= 

 �- &% *
"'"�, #��L8W" #��$�k &
��4�� ' ��"� H��F "$

*��$"l� . *��!���� /$��3 ���% #"�% #$��� �	��?

B�" ��= &8,�� �i
 $� .#$��� ^�(� �1	�����	 &F *

 ���% "$ *��!���� S	RG !'�% ' /$��3 ��A	" S��
�]�

*�&
�� &% .��F h�ET &% #" #�� *� m�%�� *4��� ��= .

 $�% ��4'"Lyons (1973)  ��8�	�F B4� !" h�ET ���N�

 ���� �>" $� "$ n�VZ
" U%�W ��T ���- &% �	l@ n�VZ
"

��F o�V� . �$�� �"�+E�'D@ �+	� p��� ���Z% �i
 �	"

B,�� $"�W ��	��(Murata & Tatsumi, 1979; Saltveit, 

2002) .ET $� !�, ���N� �	" ��1
� &%h�  #��

 *]	I�,��% ' *]	P�4��% /��7�L3 *(�R@�8��

���� B�4�Z, ' .���F ���N� *���� #�� �Q
5 ��(G" ' ��

*� ���N� I�
��F  *��!���� /$��3 S	RG B	�Q
 $� '

*� ��	�(
��= (Saltveit, 2002) . &F B��� �	"

 *���� B��@ ��i
 *��!���� S	RG !" #$���%

X5 .*MV� I� H��F .��=  BE
 H	"I," ' �8E�% �!'

B,�% $� ���(G ��	 *� ����E� ��!���� #��  �+
��% .��=

B�" *4��� $�83�� a� $� h�ET *	�
"�� ^�G 

(Murata, 1990).  BE
 H	"I," ' h�ET *	"'"�� H	"I,"

��	q��	K hI- �� B,�%B�" ���� &% ;�� #��  &F

!" U1W K�(Z� *� /$�7 S	RG $�Qr��	l@ (King & 

Ludford, 1983; Murata & Tatsumi, 1979;. 

Saltveit, 2002).  �Fs *]	P�4�	I�, /"���N� �% �'I,"

���� $� q�����
5 /"���N� .��= �>" $� I�
 *���� #��

*� ��A	" *��!����  ��=(Abe, 1990; Brand et al., 

1979; McCollum & McDonald, 1991).  

Abe & Ogata (1978) ����8�" �%  t�O�'�O�� !"

B��@ /���7���� #'$ *���� #�� ��A���%  #$"�Q+


��= $� ���# o
C� �\ ����E� "$
�� .��QW m��
 "�8%"  #"

u
$. ��= ��"� UO= ���N� ' ��	�@ &	K ��? !" ��

��% ����E� U%�W ^$��@" .���� JI	$ $� *(�E
"$�@ #��

v"$�� ��A	" bG�% #�Z% U"�� B��@ #'$ w?�\ #��

 ��A	" "$ *MV� *���� B��@ B	�Q
 $� &\ ��=

*� ��\ .&F B�" ��= J$"I� ���d(� ���� #��

 R��\ .��% ��= #$"�Q+
 ��� #��� $� &\ $��3 *�$��@"

' B,$ ��% !" B��@ *	�Q
 U"�� $� xV� #'$ *����

BE� c[E� ���� . bG�% S\ *1�
 B%�Y$ &?��"

 &�4'" /$��3 *4' .�= S	RG �	" �	�E� p��� ���� &%

 ��= ��A	" ������% (Rhee & Iwata, 1982).   

J'$ *��!���� /$��3 H��F #"�% #��	! #��

$�1
" ��Y $� ' U1W$"�# ��� #��� $�  ��= ��Q�E�@

B�".  &F B�" ��"� ��E
 *������ #��$�(�� !" ����8�"

� $�
" ���� $� *��!���� /$��3 H��F bG�%* ��=
(Mirdehghan & Rahemi, 2002; Artes et al., 2000;.  

Mirdehghan & Rahemi, 2005). J'$  ^�� ��i
  *	��

$�1
" *Y &F X'��8� ���F$"�#  /$��3 H��F #"�%

*��!���� $�
" �F &%$ *�*� *
��! .�'$ �=�% �>�� �
"��
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  ��!�� � �	"#��$�: �	�� ��$� �%�&	��' (�	)* �	��� �	�& +$$,- ...  �� 

 &% .��= BE��% U%�W ��T /���7 �	" &]�	" !" U1W &F

�
'$ $�F (Mirdehghan & Rahemi, 2002). � "l4 ���Z

 $���% *��!���� /$��3 ��A	" ���!
"�M%* B�".  !"

��� .&
�� &% *��!���� /$��3 y�W' &F �A
5# 

$"�Q+
#  /�� '$"�$�1
"#  *4�G ������ $� .�$"� *+8�%

BG�� B=l� !" C@ p�, ��	 BE
 H	"I," ' ��!'$ .��

���$�1
" !" ��$"�# �!"�
" U%�W ��� #��� $�B�" #��� 

(Saltveit & Morris, 1990).King & Ludford,  

(1983) ���d(� '  Wesley & Bramlag (1986) ��E
 

 $� &F �
�"�B,�% BE
 *A	$�� H	"I," .��!���� #��

/$��3 y�W' !" U1W ��	 *(	"� *� /$�7����.  �	"

*��!���� /$��3 ��A	" ���! ���Z� $�i�� &% H�'D@ 

c3�= !" ����8�" �% 8]4" BE
B�4'� ��B,�� ^�A
" .

*�$�% ' �!' H��F c3�= ���d(�  *O	P�4�8���

#$"�$�1
" ��Y $� $�
" ���� B��@ �= &8,�� $�F &%.  ��

/$��3 ��A	" S��
�O� *��!����  $"�W *�$�% �$��

����.  

    

  ها مواد و روش

 ^�A
" #"�%"	�M� ��e !" ���� SW$ '� �� ^�
 &% $�
"# 

‘#�I	 C�� ’'‘�� #I� U�J ��-$'"�� ’ .�= ����8�"

��8="� /'��� S� �% B��@ B��[k z�M4 !" &F ) SW$

‘#�I	 C��  ’S�[k B��@B="� #��( . !��
 �$�� ����

 IF�� $� ��-�� ��83$� !" H�'D@ ^�A
" BQ-

�= &�Q� �I	 ��8�" #!$'�EF /����M� .���� $� ��

 B1W"�� BM� ' B="��% &�V�� ��(Z� *����$ &���

&% U��F  B="��% !" C@ ��+E	��!5^��G �'�� *
�1T�% 

!$'�E\ ��OE
"�# = ��+E
"��!"�  U�8�� '#��� $� 

){±|} *8
�� &-$� �"�� (�= #$"�Q+
�
.  !" C@

 B=l�	 !'$ w���� S4�� #�� SW$ ��  &% ' ��= "�-~ 

#$�Y &% .�
�= S���� �'���� $� &F  �'���  �"'

*E	��!5 ) U��= ^"�\ ��� ����( WB="� $"� .���� ��

&��F �'$� #$�� #��   $� �	!�� !" C@ ' B,�� $"�W

#��� }/�±� *8
�� &-$�'  �"��  *1�
 B%�Y${±f} %

 /�� &%{ �	��� $�1
" ���.  BE
 �7$�	 .��pH �"�� .

�" .���M� ���-�� U%�W ���"�8�' ' ��	��8� '� �� � �

� SW$��!"�
" $�1
" !" U1W $�
" �����# �=. ���� �� ���� 

 /�� &% ' ��= �$�3 $�1
" !" !'$�|  #��� $� BG��

){±|} *8
�� &-$� �"�� (��8,�� $"�W .C��  �7$�

�!' H��F )^�� (�!"�
" �= #���.   

�!"�
" #"�%B�4'�8]4" BE
 �"I�� #��� B��@ !" ��

���� �"�Z� $�(�� �� $� ��-�� #���  �VW &% q�	��� 

*���&1�@ X�? p��� �8� �F v"$��� �	��� "�-. 

q�	� #'� n'�r $� ��= &�Q� #��|} *���  �8�4

 ���M��/�  /�� &% ' B,�� $"�W ��8�
�� $K��� 

��]� ��+8�� #'$ ���" #��� $� BG��  $"�W �����

B,�� .���M� �	" &�4'" *]	�8]4" B	"��  p��� ��

��+8�� EC �8� )series 01 64( �!"�
" �	��� #��� .

 �� C��B,�% #'� n'�r !" q	' ���� #��  ���M�

 $�E, $� ��8�
���  /�� &% ���(�"|�  'RF��" &��W�

�= .C@  !"|�B	"�� BG�� ��A� *]	�8]4"�" �!"�
"  #���

 ���Z� *]	�8]4" B	"�� �7$� �	! &V%"$ !" ����8�" �% '

�	��� (McCollum & McDonald, 1991):  
  

��� ×  
����� �������� �����  

 =� �������� ����(%)  
������ �������� �����  

  

�$�% $�i�� &%* *O	P�4�8���  ����  !'$	 !" .$�1O

������# .$�1
" !" ��= �$�3 ��Z%" &% B��@ !" *��ZVW 

{×{×{ *��� �8�  $�FAA ) .���" w�8�" .��4���,

UO4" (B,�� $"�W . ' ����\ B�1�� ���� #�8M� n'�r

&
�(
 &% �5 U3"� #�� /��g/�  R3 p�M� $� BG��

 ^�A
" *%�3 &% ����\ B�1�� ���� s��
 �� B,�� $"�W

��= .&
�(
 C�� ��
��" �% ��g� %w	 �% ' �E8�= 

���M� !" #��#��Tert- Butyl Alcohol   `	$�� &%

X5�
�= ��"� ���8
" ��,"$�@ &% ' �
�= #��� . U"�� $�

&
�(
 #�Z%&1Z- $� ��� $"�W w?�\ #�� �% ' B,�

J�% ^��'�O�� !" ����8�"  �VW &% *	����  &�Q� �'�O��

 #'$ �8="l� �% �	R�" #'$ �8,�� $"�W !" C@ ' �	���

�"� &M�7 °c�g���  /�� &%�� BG��  wE3

�	����
 .��
"�,�� !" #I��5 u
$ #"�%� �% )�� &��W� (

B��, ' �	��� g/�% )����g &�
�> (�= ����8�"  

(Ma et al., 1993) .Q��UO= & !" ����8�" �% ��

�� t�O�'�OOlympus �(��$I% $�*	 x ��  'x���  �%

%$'� !" ����8�"� �Sony l@ /$�7	B,�.  

                                                                                   
1. Cork borer 
2. Safranin 
3. Fast green 
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��             ���� ��	
�	� ��� ����� ������ ��	�� �� ����� 

"	� H	��!5 /$�7 &% U	$�8F�, )U��= ��$�8\�,:  

� �  xV� '� $� SW$|� % ���!� $� $�1
" !" ��$'5 �'�~ 

xV�(. �R��F o�Y 64�W $� *,��L�  �%�  "�-" $"�O�

���	�. ��"� #$��5 U��M� ' &	IA� !" ����8�" �% �� 

^�
  $"I,"MSTATC  �	��� ^�A
" ��+
��� &�	��� ' !" ��

&��"���? ���!5 e	�Y �]
"� #"  ��(8" xV� $�} 

�7$� B,�� /$�7.  

  

  نتايج

'	�D*��# \��* �� !" U1W ����8�" �$�� ^�W$" ��

 �$�(= �'�- $� $�1
"� %�B�" ��= �� .  

  

/�01 23 4 (	56$5� �&�0��%$�7 89� �0�	#7  �	�� ;�<=�

����	
�� &� >
97  

!"���  ‘#�$� &'*’ ‘+�-����� /�0 #$1 21’ 

�3��+�(%)  4�/�6 ��/�� 

pH 7�/� 8�/� 

TSS (oBrix) /�� 7/�9 

;��2< �(g/100g)  ��/9 6/9 

��*���> ? (mg/100g)  4/�8 6�/�� 

  

��������� �	
��  

7� `	�8
�!"�
" !" U BE
 #���4'�8O4"�B ��E
 ��

BE
 u��5 &F �"�  `	$�� &% ���� $"�$�1
" !" C@ !'$# 

H	"I,"  H��\ C�� '	 B,�)�'�- |.( H	"I," �	" 

"�8%"*	  B=l� !" C@ &]�	" �� &8,�� /$�7 `	$�� &%

�� !'$  SW$ $� ‘��-$'"�� J�� #I� U�’  '}�  $� !'$

 SW$‘#�I	 C��’ .	"I," �	" /$�7 #�8E�% /�= �% H

B,��. *� �i
 &%  $� ��$���! ��A	" �% ��= �Fs #��

/$��3  h�ET &% *	�(�R@ $�
" &83�	 BE
��	 ��  �%

 ^�A
" #�8E�% /�= �= . BE
 �"I�� &V�
 �	" !" C@

*� H��F `	$�� &%�%�	. N��� BE
 /"�	 U7"�, $� ��

��  ����  SW$ $� !'$‘ C��	�I#’  '�� ��g� '$ $� !

 SW$‘I� U�# ��-$'"�� J��’ �Z� nR83"* $"�#  ��E


�*  ���)�'�-� .(  

�� ����  

�!"�
" !" U7� `	�8
���� �!' H��F #��� $� ��

$�1
" ��Y$"�#  H	"I," �% &F �"� ��E
 .���! �!' H��F
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`	$�� ," !" *=�
 &F &8,�� /$�7$�1
" /�� H	"I$"� #

B�".  B=l� !" C@ *4'�� !'$  SW$ $�‘ #I� U�

��-$'"�� J��’  '}�  SW$ $� !'$‘#�I	 C��’ . �	"

 &8,�� /$�7 #�8E�% BG�� �% H��F&% &F #$�Y

*�Z� /'���&
�(
 �% #$"� *� ��E
 #�Z% #$"��% ���

) �'�-{ .(  

 *
�Q��
 H	"I," �	" /$��3 !" *=�
 B�" �](�

��$"' �ET &%# *(�R@�8�� �=�%.  �'�- `	�8
|  �+
��%

 J!$" �% �!' H��F �	�8E�% &F B�" �5~f/�� $� SW$

‘��-$'"�� J�� #I� U�’  !" C@~�  $� #$"�$�1
" !'$

*� ��A	" &
�3�����=.  H	��!5 �$�� ^�W$" ��% &�	���

SW$ &F �"� ��E
‘��-$'"�� J�� #I� U�’  ��+
��� �%

 UFf/~ &�	��� $�  SW$ �%‘#�I	 C��’  UF ��+
��� �%

~f/� �7$� .^�� �8E�% �!' H��F #*� ��E
 &F .���

SW$ �	" �8E�% B���� ��1� ���� &% B�" . &% &-�� �%

���� &]�	" ��E
 #�8E�% �!' H��F ��!���� #��

*� *� �!' H��F �	�E� .����  H	"I," �+
��% �
"��

�ET *	"'"��# �=�% &83�	.  
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 �'�- *�$�%{  �7$� &F B�" �5 �+
��% H��F

 SW$ $�
" ���� �!'‘#�I	 C��’   !"|�/�  $� .�7$�

 &% #$"�$�1
" !" C@ !'$ ��(��A�@��/�  $� �7$�

*� !'$ ��(8L= *�Z� nR83" &F ��$  '� �	" ��% #$"�

�$"� ��-' ���! .  SW$ $� ���d(�‘ J�� #I� U�

��-$'"��’  !" $"��� �	"�|/~  &%��  �$ �7$���. 

�������
� �������  

$�%�* &
�(
��#  B�� &%5 ��Y $� ���{  ���

$�1
"$"�# %���� &\ ��% �5 �+
�# N� ������"�* '$ "$# 

������# " $�
" B��@	� ��A* ��\ .W� ���!�N� e�� /"�

$�� /$�7 &%	A* )����  !'$	$�1O ([E� U%�W� c

�
��1
 .&
�(
 ��# $�1
" B�[
 U"�� !" U7�$"�# 

%�@" &\ �
��% �5 �+
��^$� ���� '�� B��@ �	�	! #

*� q�]�� U%�W ' "IA� R��F ��=�%)U]=�.(  

  

   
  

 >C�2 3   I�� 89� �	�� A'�O &� �P�� J����E7  >���� ��

����	
�� ����7  ��' 7	�� ��)	�Q%�E��� xRS(  

 
U]=&
�(
 !" ��= &�Q� #�� !" ���5 B�� &% #��

 $�83�� &F B�" �5 ��1� #$"�$�1
" *
�	�@ U"���ET# 

q�"�
" ' *	�(�R@ $� B�R@�
�� &�(- !" *�3"� #��

/$��3 �>"  U%�W ' ���=�@ S� !" *��!���� !" *=�
 #��

*(
 c�[E� �=�%) UO=| .(/$��3 �	" ��  BE
 bG�%

Uj�F"' $� ��-�� �"�� �8�� &% ��'! #����, ' �

*� *(�R@�8�� ��= .*� �i
 &%  ��	! �	���� J'"�� ��$

*4��, �"�� Uj�F"' $� ��-�� #��, &% $�
" B��@ #��

��%S	I
5 �% H�F"' ' *4���  bG�% ����F���F" #��

��QW /�1�F�� ��A	"  ���� $�
" B��@ ' ��= u
$ #"

���	�  .�ET &% ��= �$"' /$��3#  �'�3 bG�% Uj�F"'

 !"���F" U�, *�@ S	I
5 �>" $� &F .��= *��, �"��

 .S�R@�8�� $� ��-��W��Q  #"�$"� *@ $� "$ ��=.  

  

    
  

 >C�? 3  I�� 89� �	�� A'�O &� �P�� J����E7 ��� �� �*

 ��' 7	�� �� 7����	
�� ����)	�Q%�E��� xRSS(  

   

  نتايج و بحث

��	 BE
 *A	$�� H	"I,"  $� #$"�$�1
" *Y ��

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

(Saltveit, 2005) 0	�� '�,/'(McCollum & 

McDonald, 1991)  &��7 ��1� &F .B�" ��= J$"I�

��	 &% �5 #�	l@s��
 H	"I," ' �ET &% *� �� �=�% . �	"

&
�� ��% $� B������ ' _�8[� ^�W$" (King & 

Ludford, 1983) *����$ _�8[� U"�� ' (Wesley 

& Bramlage, 1986)*� /'��8��=�% . /�� B=l� �%

 *������ ���! U%�W H	"I," .*(	"� /$��3 ��A	" '

*� /$�7 ��	 BE
 �"I�� ' /�= $� *Q-�� ���� . $�
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�T             ���� ��	
�	� ��� ����� ������ ��	�� �� ����� 

���� !" #$���%&-�� &�(- !" ��*+
�,(King & 

Ludford, 1983)
   ���(Furmanski & Buescher, 

1979)  /'�, 0	�� '(McCollum & McDonald, 

1991) ��	 BE
 BQ- *1���� c3�= �"��G &% ��

��!����B�" ��= *,�Z� * . !" U7� `	�8
 *�$�%

�'�- | H�'D@ �+	� !" U7� `	�8
 '  �5 ��1� ��

B�4'�8]4" BE
 c3�= &F B�"*� ��  �"��G &% �
"��

 X��M� $�
" ���� $� *1���� c3�= ��= . ��-' �	" �%

/$��3 &F ��= ���% U%�W *	�(�R@ h�ET &% &�4'" #��

�� #��$�(�� ��" ' .B�" BE��% ��
�� *1���� *	�

 ��= *(	"� !" U1W ' 6���� ���! $� X'��8� *������

*� .��= ��(G" *��!���� /$��3  #�>�� $�Y &% �
"��

��� H��F "$ /$��3 �"I��. Mirdehghan & Rahemi 

(2002)  /$��3 �"I�� ��8�
"�� X'��8� *������ �%

 $�(�� �	" &F *
��! *4' .���� H��F "$ *��!����

 $���% *1���� `	�8
 .��= ���% $�F &% �	� �	 ' �'!

��	 BE
 H	"I," bG�% ' B="� ��"�[
 *� �� ���� .

 /$��3 H��F #"�% X'��8� *������ #��$�(�� ��(G"

 SW$ $� $�
" *��!����‘��-$'"�� J�� #I� U�’   U1W

 ��(�Q? !"!'$  SW$ $� '‘#�I	 C��’  ��(��A�@ !" U1W

��� $� *
��$�1
" !" !'$� ��� #* /$��3 H��\ &% �
"��

��!����* ��= �A�� . 

��	 BE
 �	�E� �% �'I,"���� $� �� /$��3 #��

�7$� H	"I," .��	�@ #��� �>" $� ��	� nR�" X51 

���� ���� $� I�
 ��B�" ��= J$"I� ��!���� #�� .

c3�= !" �+	� *]	 �!' H��F $� &F B�" *	��

���� *� H	"I," ��!���� #�� �	�% .*� �i
 &% "l4  &F ��$

!" C@ $�
" ���� �!' H��F �	�E���  '}�  !'$

*� H	��!5 �$�� ^�W$" $� #$"�$�1
"  ��A	" �+
�E
 �
"��

�=�% *��!���� /$��3 . #��$�(�� !" ����8�" "l4

 ��i
 *��!���� /$��3 !" #�����- BQ- _�8[�

��	l@ /$�7 ���! �	" !" U1W �	�% X'��8� *������ .

Cohen et al. (1983) ���� &F �
�"� ��E
 SW$ �(�4 #��

‘�]
"�, R	'’  #��� $� &F| *8
�� &-$� #$"�Q+
 �"��

 �!' H��F *��!���� /$��3 �>" $� .�
��% ��=

��8="� #�8E�% .����(G H	"I," �	" n�]= B�G &% ' ��

                                                                                   
1. Water loss 

*���� B��@ ��A	" B��@ #'$ *��!���� !" *=�
 #��

*� ��= .�5(� �� *������ &F �
�"� ��E
 ���d

 H��F ' *��!���� /$��3 H��F bG�% X'��8�nR�" 

���� B%�Y$ �	��� ��.  

 !" U7� `	�8
 �'"�-�  '�  '� !" ����8�" �%

��	 BE
 c3�= ���! X5 *�� B�� !" H	"I," ' ��

SW$ $� "$ /$��3 e�W�  #��‘��-$'"�� J�� #I� U�’ 

  '‘#�I	 C��’ *� ��E
 ��� .�%J'$ ��(G" �	" �%� #��

 ��"I4" $�Fl� ^�W$" $� *��!���� /$��3 !" #�����-

��	l@ /$�7 ���! �	" !" U1W �	�% .���d(� ���	 &�

��!5 �$�� ^�W$"	" $� H	 �*�$�%  B���� �+
��%

 SW$ �8E�%‘��-$'"�� J�� #I� U�’   SW$ �% &�	��� $�

‘#�I	 C��’ B�" .H�'D@ �% `	�8
 �	"^�A
" #��  ��=

&-�� _�8[� ^�W$" $�*+
�, (King & Ludford, 1983) 

 &% B1�
 _�8[� ^�W$" B���� $� /'��� �+
��% &F

�$"� B�%�V� .�=�% *� *��!���� /$��3     . 

*�$�% !" U7� `	�8
 e�W� ���! *]�����
5 #��

*(
 ��E
 "$ *��!���� /$��3 ��A	"��� . ��-' �	" �%

"I," !" *=�
 /"���N��ET #�	l@s��
 H	#  ' *	�(�R@

�ET# ��QW &% �A�� B	�Q
 $� &F B�R@�
�� ��= #"

*� B��@*� ����E� U%�W ��=�=�% . #$���% /�Z4�V�

 &F B�" ��"� ��E
��QW ���� B��@ ��= #" #��

 !" *=�
 ��!���� ��= ���F" ��% H�F"' !" U7� �"��

" �>" $� Uj�F"' !" ��= �$�3 *]�4��, �"�� H	"I,

�ET #�	l@s��
# S	I
5 ' B�R@�
�� $� ��-�� #��

*� B�R@�8���=�% (Abe, 1990; Vela et al., 2003). 

h�ET �8,$ ��% !" bG�% ��= ���F" 6�F��  #��

*� B�R@�
�� ' #$��F�8�� &�(- !" *(�R@�8�� ��= .

 $"�W ��	�� �$�� �8E�% ��A���% #'$ H	��!5 $� ��	" �	"

�	�% .B,�� q��-'��F ���" ���F &,�k" &F /$�7� 

 H��F ' S���8@ ��	 BE
 H	"I," bG�% ���� /�ZVW �%

 *��!���� /$��3 S	RG !" &F .�	��� ����4���,

*� X��M� �
�= (Abe & Ogata, 1978).  

Ben-Arie & Or (1986) ��QW &F �
�"� ��E
  #"

 ��%$�F ' ���% *(	I
5 H�F"' q	 $�
" ���� B��@ ��=

� bG�% ^�� X5 ' S	I
5 B�4�Z, ����F ���F" �k �"�

                                                                                   
2. Chlorogenic acid 
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  ��!�� � �	"#��$�: �	�� ��$� �%�&	��' (�	)* �	��� �	�& +$$,- ...  �U 

*� ���� B��@ $� �4�]�" H��F ��= .�5 ���d(� ��

 #��	! $���% *]�4��, �"�� #"$"� $�
" &F �
�"� ��E


*� B��@ $� �7�L[��=�% .*� �i
 &%  $� ��$ ^�+��

 *��!����$�
" ����.  ��	� /$��3 �>" $� *]�4��, �"��

�ET# �$"' Uj�F"'  �% H�F"' �>" $� ' ��= S�R@�8��

S	I
5� $� ��-�� #���8�'!��QW /�1�F�� ��4�� �  #"

*� u
$ ��F .Vela et al. (2003)  &1
" #'$ *E�'D@ $�

��QW �"I�� &F �
�"� ��E
  $� ���� B��@ ��= #"

 S	I
5 B�4�Z, �% *(��8�� m�1�$" ��� #���

*�@ U�, �$"� !"���F" .!5 $� *+8�1(� �	" $� ��, H	��

 #���� *8
�� &-$�   �% �%"�% �"��r = 0.98  ��% .�5 ��

��QW &F ��8,�� &A�8
  !" &A�8
 $� B��@ ��= #"

S� *� ��	�@ #��� �>" $� *4��� *���=�@�=�% . &�k�,

��QW H	"I," .*��!���� �>" $� $�
" ���� B��@ ��= #"

��	 BE
 e�W� /$�1G &% ' ����F" *��, �"�� �� ��= �

*� �i
 &% U(8M� $���% ��$.  

SW$ $� ��= ���% /"���N� !" C@ ���(G $�Fl� #��

 /$��3 ��= *(j"� !" C@ ' ��= !�T5 &�4'" /"$��3

*� BE��% U%�W ��T  BQ- *�"�W" &
�� �� ' .�=�%

 /$�7 ���! �	" !" U1W �	�% *��!���� /$��3 H��F

��	l@.  

 
 يسپاسگزار

E[%* &�	I� !" ^�A
" 	"� H�'D@ !" UM� /"$�18G" 

*E�'D@ ��+E
"� 4'* Y ��A��,$ �LG*  &
��'D@  

�$�(= ��gg/t ����� ��= B�" .����
$�+
 6�"�� 

#$"I+���� ��3 "$ ��4���� !" ^�8M� p%�	s ^RG" 

*� �$"� .���d(� !" ^�8M� ��4���� ��+8�	" /����M� 

!$'�E\#  ��8�"	Q� $�i�� &% �I�� &�
 �$�� ����	" !� 

�]E� o�Y ' *
"�$�W *� ����.  
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