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

���

��/��	���)0	� 
0 �1�2�3 �� 4��� 5�� "4��	1)�� 	� 	�/6 7� 8	9�0 7)

: ;0 <�6 ��4=�	> 7

��	
?/� /@*�* A�?	�B� 	C/�DE�
/F*� 2�	?+

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

F$��2

 '�BG� 	�/6� *� �   HI� � 2
 !��� �	
  ��J/� K��L �� 70 M�� 
� 5�	
� ��3 NOP 2>���L�;4/33���	L �DQ� �� 4 R ��/SQ ��/ S��/ . ��

�4/*3 � ���#� U2� 	� V��WX ;4�/� �42�3 2
4 �� 	�/6 7� 5�� "4<�6 <: ;04�/� =�	> 7
��� 5�� ��/0 <�6 4 ��	1)�� 8	9�0 7)

2! .7>� >	�
    MG3 5�� /�YZ3 /P 4 ��� �	
    �� �/R [  	�� \]� �4) [^A^^A.^  A-^  A˚C_^ (  <�6       ��/0 <�6 �	�� ��� �� � 2>2!

I3��  	���)0	� �� K�/�4  � 2
>	� �    A��� AM���� ��OpH    '	@$ � M�	� A`>� A�   ��/� ���� ��BG� �  ��� � 4�	�  M�/R ��/Q  .	)>4    ��� �	�S> a

  ���2G� �� 70	�
 	�� �4 	X �4  ;)[^   � ˚C^^(A    	X ��/0 <�6 M�/� �4        >:�S� ��/S0 <�S6 �	�� � ;�  E �  S�  �	BS)Q� /
    � � MS��  �

���2G�	�
 	�� �4   :	� )-^   � ˚C_^ (      	���)0	� 	�� AM�:	� ��/0 <�6 M�/� 7$/R
 0 �1�  � ��BG�   7�4    5�	
�	> M�	� � `>� �W  /S3

2
)*� . 	�� �H'
) ˚C.^ (�/�
    L�3 "�	Q 5�� ��/0 <�6 �� 7�2!	� .��/��	�	�� �� ��/0 <�6 2>�� 
��/� ���� �   7S0 ��� �	�S> 

   M���� ���2G�b.cbd L��   2)	X/�4 <�6 7 (  �������3    >�/G� M���� ���
� 7� �   � ��/0 <�6 4     ���J 8	*? 7� 5�� e�> ; .   U/S� ��

�4  ��/� 	� /@�  7>� > M�	�  ? 	��   � ��/0 <�6 ;4 )> ;�7fR�/
     M���� �� 70 2! "L	? 	�
 :	� 
,g) % 	X /�4 <�6 7(    ��BSG� M�	� A

   MG3 ��2
$/�YZ3 I3 ��  > M���� K�/�  '	? �� M*�   � �� 70 M���	�
     )? ��0H� 2? �� /) 0 �     � �� =2S>� V�	0  S�    )1S� AMS���� ��O�

� 5�� ��BG� �� �� 8��]�	>���!.

�i��	�
�� �2
:��� A5��4�	0 ;0 <�6 A8	9�0 7)�
�>�/G� M���� A�2! <�6 M�/� A�M�	� A

7�2k�

�� ���� � (Phoenix dactylifera L.)	!"# $� $%& �
% '�� (% 

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

�4 � (  5, 6 /��.07� 0*   � !54 � 0 �  � )��	 /��89 ( 9:8�� ;

 �4% �+,)� 0 �� .(��  %�3 ���� � & =>� *      
�8?� !8- !. �4% 	 �

(	 - @
�  !0	  �A� :. �
 �B& 41 ��*	  8� �%�C D�E� 
� � *6 8�
� .

�� # � F%7�   % �
 ���� +	  !'G�4 F%����  �%78A  H8�)�� (   !8. �
 8-

��I-�J* � *  K �
 
 ,* L�4 �A& 1 	 % �+J	 � H�   !- F%7	� $�M� F 

 %7
% H�	  I	+-� .-��5:	 � H� # � F%7�      �%�C F���. F�54% �
 ���� +

   !. 
�%
�� % # � (%�           8� O�E85�% 
 8� !8- %� � :8. +* +8A
 .

!2���A& +P- &    F�867��A @��%    Q��8
 F�584% @��% 4 @ 8�  0 F�5R

  F�5RS M-��% T @�
�   U J>.0 ���%       �8A F�584( � 0 �>, - @

  V%+.�� %  �4 0	 F�54% �  �A� % � (%� # � F%7�  �8��� +&   %� � :8. 

5�% �
�+'�%
 ��.

� .��	
�54% W���� !-@& X:'%
 0 *-�� Y-�4 +,�% *4�J,��Z *	%�3 [	�J\ 0 V M] (%��, ��^:'%
 @&(�0�:Z �+_:'%
 @

* : '0�5_#% �R� @`�2��_� L aR��_* :farahnak@shirazu.ac.ir

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             1 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


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

���

   �%0 !- !5R- �A����	  F��( �
 �>'1 !5�A&Eb:� *  �+8, �,%
�- 

 !5R- 0+J-& � *+' , .���  �8A&       �%0 c 8' Q�84%�- �8��� 	   0 !85

%�,	             +J5R8A `0�8d5� F(0 0 �(%+8'% @;98, �e' (% F�,+,� f .

  .0
 �A���� gG =P�*     :. 0 (%�
 0 ;9, �  #0 @+J5RA �+*  % �-  8	 H

  \�� V�C�% L�h* ' �         0�8. 0 
�6 �4% H9=� !. 
�%
 
 T0 7&

 +J,�- ;9, .   � i�] 0 L K�   ���� � *�+'% �  ��� !-  8�   (% W��

����   0 �   �� ��*M���5�  +,�- `0�d5�  .  F(0	  � 
+] $�  ���� � 

g�2	�?�  
0+h �
 ��j� V�6 *�+,�-  �%0 !8- !5R8- !. 	   �8��� !85

%	� H� F%7*�+'% �- � �5:	+,�- �5=. �)k0 ��.(

��   4� � eJ� !- ���            8K %� !8Mh�� ��8>S F+8, l#�8- 0 F+*

�*  m� �� +J.��              � 8M
 0 �8
�- @)8PK @n8'� �8e' (% o Mp� `%�

��-0�9*    
 , �A�q F1 �
  .#0%�  . !Mh�� H��=&)Kimri( ��'  8� �+

*�
 , . % �
	     =. �%+?� !- ���� !Mh�� H*       0 �84% �
�8. +,� 

        724 n'� !- 0 D�\ F1 rp4 *8� +8,�- . n8	�    L�84 �
 �k��

��(1	I*	�A 0� &   % �
 ���� 	       �,%
 Vs]% 0 
%
 V�X'% !Mh�� H

    % �
 ���� +,� !.	     R?� (�
 0
 !- !Mh�� H�  )*�
 , .  !E8b:�

  %7
% L0% (�
	 �4 I	      84% @)Xh 0 F(0 �
 [�+	    % 85t� @G�8- !5&

   %7
% 0 G�- �- K�	 =. I*  % 5t� �
 &  h% +JC �   �+JJ. �*� +8,�- .

�0
�   (�
 H  � 8K !-      �%�8=A L 8=P�        84% @+8JC IA�8. �8-�+	  0 !5

% 5t�&    �84% �%�=A �- K� )�� .(    84� V0
 !8Mh���   �8��� F+

Ls�)Khalal( ��' �  �+*�
 ,   % �
 !. 	       �84 � n8'� !8Mh�� H

      
�( !- 724 (% ����	  8��. �* m�  8��         �
 V0%+8� IA�8. 0 �
�8. �

 %7
% �]�4	   �A+8JC @F(0 I& h%  8�    84% @�+8JJ. ��+	  % 85t� @!5&

  %7
% 0 �- K�	 % 5t� I& �.�4   !Eb:� (% (��A& %  8	   !8Mh�� H

*�+,�- .m���   WK� !Mh�� �
 `%�)Routab()    V 84 !8Mh�� (  �8-

m���     � >C !- 
�( (% n'� �%&  �4% �%�=A  .        !8- c0�8, �8A �8���

    � F+, V�' 0 D�d,*    % (% !. +JJ. 	  4� !Mh�� H�    (�831 ���� F+

*�
 , .  ��1 !Mh�� �
)��=�)Tamar( ( � �A�����     �+8, V�' 0 ��

  �(%+'% !- 0 
�. *     8� �4
 (% o1 *          o1 !8- +8JC �2R8' 0 +8JA


%7
%	  I	  % 0 !5
�	    u]�- ��% H*�
 ,    %�8, !8. 	  %�8- f& %�
 	  +8J

=b��   

�86 +]�R8��' �8��� �
 �)� .( F 840%
  L�84 �
 �k��

         �� \ �
 ��=� !Mh�� �
 %� �A���� !. �,%
 ��>q%*    Q�8� !. 

  � @+J,�- �+,*  ��
 �
 F% �&     `+� !- v��% 	$   �%+8>^' L�84&

% !52#% @
 ='	� !- ��% H�^5R- ���� �- K� F%7*
�%
 )k.(

     �A���� ��=� !Mh�� �
g�2	�?� 0�h &�� %     0 +8JC�� %  o1

  ?-�� 0 +J5RA* .�� �      859� @7# M84 %� �>'1 `�2�     '+8P� 
% 8� 0 H*

9:�� � ;*+JA
 .   %� �A����*�F% �          !8- F�8,+JC c 8' Q�84% �- 

 (0�. 4 c% '%&)   8- (��.�4�   (% I�� % (%       9:8� %� ;8. +8JC � ;

�*+A
 (	  h% +JC �� �+JJ. w�)     ( 85.0�
 0 7. M6�� %     %� ;8. +8JC

9:��  ;*�+A
 (  0	   % 5t� Q�4% �- �&       V�8' c% 8'% !- F�:5- K� 

)	 o K�� � ('�    R?� $:� 0 $:� !=� +J- )& 
 =' )�� 0 �� .(

% 5t�& A -�. �    % �
0+t� �A ���� `%�+& - �  H��   �� �� %  
�%


 �� \ �
*  � !. � � F%7a�0��  -�S @7# M4 @H*    '+8P� 
% � 0 *   �8A 

 
0+h �
 V%+.� % +'% �+, ��%76)��.(

�A����&   V�' +J'�� h�- *  0%�x8� @&  5
�x8� @*    0 o�892. @

'�A�,*    h% +JC c ' (% �    0�h 0 +J5RA �+JJ. �& - �   (% I�� %  o1

+J5RA)�� .(%	     K %� WK� !Mh�� �A���� H* � *  5C0 0 +JJ.*  !. 

   � ��=� !Mh�� !-* ' +J4� C�- V�* � *+J'�� .�A����& ' �  $:� !=

0�h&�� #% *�� %    - 0 +J5RA o1  ! �A���� F% J]&     +8JC c 8' 

h%� !54
 �+J-& � *+' , .%	        8K %� W8K� !Mh�� �A���� c ' H*

�*�� �
 0 +JJ.	� $:� ��=� !Mh�� F�*+' ,)�.(

�A����&   $:� +J'�� -� *  �R=, @!,1 @*	      0 H98, nJ84 @

'�88�7-*0�88h & (% �885=. �� % +J5R88A o1 .%	 c 88' (% g%�88y.% �88>J

�A����&  (0�. 84 &         �84 �:8� %� W8K� !8Mh�� !8. +J5R8A 

='*     =' ��=� !Mh�� !- 0 +'�%�6*+J4� .% 5t�&   �A���� �- K� 

 (%��) % �� �88-88	o 88K�� ! (884� ;88h%�� �
�6+* �88� �� %  �


 �� ;h%��	'�*  m5� $:�0  8�  �84% � . % 85t�&   W84�J� �8- K� 

%�-& �%+>^' &  
 �A����    -�� !'��
�4 (% U��� �� H��#% *�� % 

  �� �- �- K�	    o K�� F(0 !*�+,�-)� .( �A���� �y.%& ��X� &

%�%
&  5- K� �%+?� *   �-%�- �� % �* +J,�-  .    % o�8b5'% �8M] 8	 H

 5- K� +\�
*   �%
��2'% `s9:� IA�. &      8t' !8- �4% &   !8. 

��%�%
 ( JA � &24�J� 0 o � �
�- *+,�- )k0 ��.(

  % H5R'%
 �-	  H   $". WM3% !. c z �      2R8' �8- K� �
 �8A*

   (% �5=.�� %   ' +,� !- �
�C�  +J5R)%	    �5.�- 
� � �
 �%+?� H&  �8A

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


 8	9�0 7)4��� 5�� "42�3 �� �1�0 
	���)0	� ���/� ��	1)�� 	� 	�/6 7� �� ...

���

  - �A�=b� 0 8�  �84% �5:(   �8- K� �%+8?� @�� %   !8. �8A���� �


        2R8' �8- K� �%+8?� �8- L
�P�*�� %   8t� F1 �
�  f *8� +8,�- @

 24�J� �- K�* %�- & �� 	�%+&    ���� L Et� *� +8,�- . �8���&

%�%
& K� 88- �88-� (% I�� %%�88, �
	 �
 o 88K�� 0 V�886 f

  � `s=h i�P�� 8-0�9*  8-   !0 8	   $8". 0 �8A�=b� �B   �%�8C �8A

�*6�
� .)>�H	��  L0%+5� 0 ��	 m� H���&        `� 8\ �8��� �
 !8. 

�*6� %�
 @
�	  =b� +8J 8�  �)# � 8�  ;89#% + (      F+8, ��8� 0)# � 8� +

4%��A+&5.G �54% 0 $�$ (tp4 +,� 0*$". �4�A)�.(

��   �� �
 ���� �     %�%
 W8K� !8Mh&  5- 8K� *  8- �   (% I�� % 

*�+,�-  %�- !. & �%+>^' &  �- F1 	   - V(G �C
 +  ! 1 ;=]	 ( @+ 8	 %�

 � WK� 8�� %&    �8� 
�R8
 	 �84% � .  �%(�- 
� 8� �
 u8t- 8	-�* 0 

     Ls� +J'�� WK� �0�
*�+,�-     % �
 F1 `0�d� �>J� @	   �84% H

   ���� !.	  
 !Mh�� $	          0� %� 
 8� { 8M- 0 +8,� (% �^&   ;8b' 

 0 �+'%��6 
 	  �^H	%!Z    �e' (% 
�7	 | 8# 	9*   %�
 �8��� @	 �A+8J&

#07'* � c0�, %� *+J. .A�9, }*2K� �6% !. 
�%+' 
 T0 *  !8- 

- �* 4� �     �%+>^' �C
 �- 0 +,�- �+&       @
 8, ;8=h 0 	 89*  (% 

W4�J���	 ;9, H�A&           8� �%�8C �
�d584% 
� 8� !. @�4% ���� *

6�   0 
�*�+'% � - ��5:	   %�- %� +�1�
 H&  %
 ��8. ;b'   +8,�- !58, .

 +T ;9:�&  % WK� 	     % �
 L Et� !. �4% H	     0 V�8' !Mh�� H

 �� 
�R
	   % 0 �4% �	  �%+>^' ��% H&     1 ;?' 0 ;=h 0    ;9:8� %�'

 7A�� 0	 � !J* 
(�4  .  84� V�^JA �
�  �8A�%(�- W8K� F+& 8Mt� *

�4	  � c�2,% [*  �A�%(�- 0 +' ,&  - ���0
   !#
� 7A ;	     0 ;8=h !8J

 � 0 ;8?'� �8A��=&  L E88t� �0�8
 (% @O�88�   !5884�. �8>'1 �


*�
 ,     - F1 �0�
 F�9�% 0   !         ' ;8t� �
 G�8- !8z�] �8M] 8� 7

 
�%+' 
 T0 . ̂ =:S ��5R6�       K �
 ;?' 0 ;=h 0 `�K�2��% �*

!A
�A&   �%(�- ��. !5,�6 	-�*     �A�%(�- �
 %� �0�
 0 &  T��8� *

     �A�%(�- �
 �(0��% 0 �
�. F�41& ��0�% *	    %� WK� @*� F% 8�  8-  !

5h%�* -   !  F% J]	 � $� �� �   !RdC �
 o 3�A&  �.��� �� 4   �8A

 ��^,0�
 0�A&   ~M5b� 	�
� . %�, �6%	 MC% f�=*      0 +8A
 �(�8T% 

   ��. ���� YK�J� �
& M9:� * % 	 0� WK� @
 :' 
�X&   !8- ;8b' 

 ��=�)���� (+2�	- 0 ; ! D�E� ���� `� \*�
 ,)�.(

     i�
 �- WK� �
H	%!Z   @+8,�- L�85J. ;-�C `%�:h ;9:� 

 � `s=h�-0�9*  � 0  8�  ��    M��8] 0
 @F+8,*       W284 !8. +J5R8A 

 . IA�.�d� � �*   � 0 +' 8, 8�   . IA�8. F%7�d 8�    �8t� � ����8�

   � �%�C ��
 0 F��( @�- K�*6 8�
� .   �8- K� IA�8. 8	  $:8� �

  F
�.*�+'% �  � `s=h �-0�9*         
 8, u8]�- 0 �
�. ~C 5� %� 

 � !.�    �5=. `+, �- F+, ��&  +A
 ��  .����� dJ� *   F
�. $:� 

*�+'% �      �4
 (% !- � -��       % %�# @+,�- WK� V�' �
�- H5
� 8	 H

 ' ��%� �- 7	
 , !5
�6 �e' �
 + .������ ����6 ��=*	3 �-  8�  L�8P
 �

 7'1 F+,	)  � 0 �A�o0�9 ' �A�     �84% !8T � ;-�C 7 .   L�8h �8A �


%�-&  - (% �  � F
�- H�'�6�%0�9�V7  �%�C�- !- �A& .�� � 24�J� W*  (% 

   ' F��( 0 ��
� �4% (�.�%��    L�4 �
 �k�� � �  8. 
�>J:   �84% �
�

� 54�� !.	 84%7� 8- F  !  `+8���C
 �  �8�
 �
 !8?&˚C�� @��

C
���
 �
 !?&˚C�� 0 ��C
 �  �8�
 �
 !8?&˚C�� %�8- &3  8� �

  (�84 L�P
&  78'1 	)   � 0 �8A� o0�89 �8A&       W84�J� �8��� W8K� 

�*+J,�-)�k .( n8	�     L�84 �
 �k��         !8. �84% �
�8. ��%786 

� 54��	4%7�- ���� F  ! `+����
 �
 �]�4 &˚C��%�-& (% 

-�  � F
�- H�'�6�%0�9�V7     �A �=b� 0 �
 - Y
 ��' �A& (  8	
�&  �
 

��C
 �� !?����6 ��=*	 �- ˚C��C�- *�+'�� +'%)�� .(   �8- !8S �6%

  % !- !T �	 �5' H	  �*�F% �     � 54�� F�8�( 0 ��
 	 84%7�  F  ���8�  %� 

��  #0 @
�. 
�>J:* �- 	       'G K F
%
 �%�C !. �,%
 �e' �
 +* `+� 

  % �
 ����	  H       O% 8� F
%
 �84
 (% !8- �8XJ� �4% H9=� ��


5"# '�6�%�9* -   !0	    � V�' WK� �
 �B*
 , .)AH�JS�- 	 �e' �
 +

   % �
 !. �,%
	  � !Mh�� H� R- � �   Q�Rh ��*�+,�-     �8-%�- �
 0 

��954
&  m� 0 �A�� � `%����* V0�?�  '  8��R . 8#0*   % �8-  8	   L�8h H

'��(*      ( !8- L Et� �- K� !.  8	  ���) % �� 8	  o 8K�� ! ( 8�*

  @+4���  % �
 � 	 %�, H	 R- f�            �8A !8- 0 �84% 
�R8
 !- V0�?� ��

��
 �
 L�h&˚C��j��� �
 @ �  �
 
 8T � �- K� L
�P5� F%7

  - ����	    (% �5=. �B�� % � @�'�6�%0�9�  A �A )R� R'�, }*  %�8- &

+'�%+' %�  =' 0 +,�)�0 � .(

!88'%+^'��88A&�0�88d5� * �+88, !5��J88, �88��� �
  !88. +88'%

� J�0��.� 1 @�A+4 5'�'�� F0s
 @H L '0s
 @�A # @�A�  @H�0��. @H� 9

5'%760s
�  a� # 0 H�   �A���� �
 %� H&    �(�8�  *8� F% 8�	 �8
�)� .(

�88�� 88>C n88'� (% �88��� F+88, ��%&� !88- H88,0� 88� F�88�( �
 ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             3 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


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

���

    '�89� f84 � @�,%
�-�V7 �8A&  
+8P5� &    � 8>C ;��8, %&  F+8, 

7'1	=*  R8.% ��%+�   ) 8M�*    R8.% L 8J
 �(%+(  � 8>C @%&   3 F+8,  8� �

7'1	=* R.% ��%+� -    !#
�    H'�8� 
 8T0 ; �8A& � �� 8�   � 8>C 0 �+%&

 3 F+,� 7'1 �	=*     a�0�8� 0 �A+8JC !8. �H   8=>� I8?' �8A* F1 �
 

  � `� \ @+'�%
*6�
� . 52y� ��2��%*  8- �   � !8T�
 H 8�    0 F+8, ��

%7
%	    �8�
 @�- K� �%+?� I&     �
 !8. 
�%
 
 8T0 F�8�( 0 ��82'% 

?t��    �+, V�X'% `�? 
�6 �b:�	 �4% �+)��.( 7'1 	)    0 )8. �A

-� %�%
 I&  ��
 !J�%
 *	 >- �#�P
 !J� 0 �
 - 
 � !- O Eb� �

%�%
&	 ��
 $&      �8� �
 !. �4% ;C%+h �	H     #�8P
 F1 (% �8�� I5

  ~C 5�*�
 , .gG =P�   �8�
 !J�%
 *	    8- @W84�J� �  H˚C�� j��

   ��
 0 
�%
 �%�C& (% ��G�- ˚C��#�P
 IA�. u]�- �7'1 �	 8=*

*�
 , .-� 7'1 �5:	) 
 �A ��
 �&˚Ck� 3  8�    8� L�8P
 �* +' 8, .

 � L�=]%� ��
 ��=*	 0� &   3 WT � ���� � L�P
 �(�4& 7'1 	 8=*

�*     � �]�4 IA�. �
 !. 

�6 8�        �8��� n8'� F+8, �� ���8�

*�+,�- .#0*  % �- 	      ̀ �%�8h !8T�
 L�=]% L�h H �8A&     !8- G�8- 

 'G K `+�*   IJ.%0 (0�- WT � �A& � >C %&     +8A% � F+8, 

     0� �- w 4 ��% !. +,& n'�    
�%
 L E8t�  . %�-�8J-	   L�8=]% H

       +8h �8� �- K� IA�. 0 `�%�h& �-  8	   6 `� 8\ + 8�   !8. 
�

 � WT ��   

�^' L Et� F+, �� . % �- 8	    �8A���� L�8h H&   �8- 

 � n'�� 2K ���P*  �� \ �
 *   $:� �
 !. H.�A&  ��
 �- &  G�- 

  8,� � � ' �-%�- �
 F+, $:� !- �2R' @+' , $:�� (% @+

 � ��t#�    �5=. !�+\ n'� F+, ��&  8� *-� +8J)�� .( 
��86 A  0 

     L�84 �
 I'%��9=A�k��        IJ8.%0 !8. +8'
�. ��%786  �8A&

� 88>C%&  IA�88. F+88, !5R88A1 W88T � @F+88, pH +88A% � 

+,)�� .(  ��%pH  IJ.%0 �- �A& � >C %&    ̂ 5R- `+, !- F+, *

 % 5t� !-&   
�%
 ���� �- K�  . % 5t� �6%&     G�8- ���� �- K� 

  K �
 @+,�-* -�. H. $:� �
 F
�. $:� �J* 8]�- % u	  
�8X

IJ.%0�A& M�%��. �4%7�   +8, +A% � F  . 8#0*   �� 8\ �
 *   !8. 

% 5t�& �� ���� o1 �	 0 +,�- HpH
7' ���� 	 !- $�	 ��G�- �

     WT � +,�- F1 (%*�
 ,   IJ8.%0 !.  �8A&  8� �    �8��� �
 
�s

0�& +A
 )�� .(
%+P�&  4% (% ��A+& #1 *  4% +J'�� �  84 +��5	 @$

#���  #%76% 0 $�     �+, %+T ���� �, 6 (% $  % !. +'%	  84% H� �A+

 �p] �-    ���� )PK 0����� � *  % (% �+'�%�6	    84� [C � 0� H� F+

Et�8 4% �%+?� @L �8. F1 +8 ) *8� 
 8, .  8PpC ��82��%* 8- � H

%7
%	 . I�d� ��X� �&  %7
% 0 	8  IpH  . 0 8  4% F+, )�+	  �
 !5

  
 )C� 
� �	    4� `�2�% !- � ' �M^� �4% �+ .5�85#0%+8�	  HpH

%�-& ��� 8 - ��  H�/�   �� �/��8*+,�-)�� .( 
G 8
&    @H:8M6 0 

 x� WK�85
�*��
 �
 %� &˚C��%�- &� 8 `+�� �� 0 �]�4 

  �- K��� %   5' 0 +'
�. $:��    0 �8�
 IA�. �- !. +J5
�6 !X

 %7
% �-	    � F
�. $:� F��( I� 4% F%7�+	 %7
% !5	  I	    (% 0 !85
�

.�d�5"# '�6�% O% � �� !54�. L Et� $*�
 ,)�.(

    ���� �- K� �%+?�  %� � K !- ] JE� *     $:� (% �
�d54% �- 

  F
�.)   o�5
1 �
	 - �  !   5PJ8\ `� 8\* ( *8� F% 8�   
%
 IA�8.  .

  ���� F
�. $:�& ��% �(�� &�0�z &( �4% 	���� %�&  �(�8� 

0�h&  G�- �- K� *	) -�   (% I�� %   �� �- �- K� 8	  o 8K�� ! (

*�+,�-     ��6+'�� �=] IA�. u]�- !. &   L Et�  *8� 
 8, .  !8-

��� �A& ���� & � 4� � �
%
 �(�T% �+*  !8. 
 ,  � 8K !8- 8�7T *

    0� �- �,%
�- (% ;2C&      %�- g%
+X� 0 +' , $:� ���
 &  G�- 

 . F
�-�d�  �%+8>^' �&   �%
��82'% 0 &         � 8' `�0�8X� �
 %� �8>'1 @

,� ��  � $:� +*+JJ. . % �- 8	          �8- ��82��% �
 `s9:8� L�8h H

   -�85
1 F
�. $:�*  8-   ! - 8�*    �84% 
 >:8� )��  @��   0 �� .(

6
 #1* ����    h `G x
 !- �   ���C @`%�:h @F�6+'�� @`�'%  @�A

    'G K 0 H, 0 ���*   1�
 F��( F
 - 	        V+8] @F+8, $:8� +8J

   h �
 W4�J� L�5J.� %�
 H	   -�5
1 F+, $:� +J*  ( %�  8	   L% 84 �

�*
�- .    -�8. F
�8. $:��J*  8,0� *       �A� :8. �
 !8. �84% &

�� �T @!5
�:	7^	  -�5
1 �0� H*  %�8- &      %�83 
% 8� �8y.% *	   �+8, 

�4% .  IA�.  $:� �
 �- K�H.�A& -�. �J*    �T 0 ��
 �
  8	 F�

% A&    eJ� u]�- @�+, L�5J. �      %�8- W84�J� �8- K� )&   0 �8��� 

�%+>^'& # Et� *  . �- �8d�   G�- �*�,8
  .% �
	?t� H� Y ����8�

      %�
 �- F
�. $:� F��( 0 ��
	      -�8. F
�8. $:8� +J�J*  �8��� 

4��-*    P4 0 �4% �+, *         >- 0 W84�J� F�8�( 0 ��
 !. �+, �  !8J

�-%&   � F
�. $:� �     . !- !T � �- ���� � �d�   �8>' L Et� �*	

- !1 �4
	+ .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             4 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


 8	9�0 7)4��� 5�� "42�3 �� �1�0 
	���)0	� ���/� ��	1)�� 	� 	�/6 7� �� ...

��k

l�� � ����	�

�� ���� � &    % �
 �
�d54% 
� � 	 ?t� H�      )A%�8
 �>, - F�54% (% Y


�6	+ .��� �A&    8^=A �8��� *  �%0 (% 	        !8Mh�� �
 0 o�892. !85

   (% WK�	[=T F�5RMb' $�01&
�6 	+ . !��8, �8A&  �8���   !8-

� K 

�E� *  � (% !,   
�6 %+T `0�d5� F�5��
 0 �A	  �
 0 +8'+

!2PT�A& - S * =� �   +'+, �
%
 �%�C 7 .  !82PT �"4      !8- g%� 8
 �8A

   ?t� ;h%�� V�X'% � eJ��  ��(1 !- Y	 +'+, �
%
 L�?5'% ��^: .�� F%7

 #0% �- K�� WK� ! �8A&        
0+8h �
�d584% 
� 8� ��) %  �� �8- 8	 !

o K�� (
 -.

��� �A&         0 �(%+8'% @;98, Q�4%�- @����    (�84%+T n8'�&


�6	   �A WK� 0 �+*	   !. %�%
&  >-�:� n'� 0 �(%+'% *  �
 +8'
 - 

.� �A !R& 54s� �9*     8M� �J8T (% *  8�% �    R8'%
 �8- HM�     !8- )8. !5

  ���bz���µm      . �"4 0 �+, �
%
 �%�C  8�    +8J-(�
 �8A !R&

     �A �
�d54% � eJ� !- 0 +'+,& +P- &  ��
 �
 & �� �	H)˚C�±� (

�%+>^'& 
�6 	+'+ .(�4%+T&  A WK�     �
�d54% �- n'� Q�4% �- �

b:� (%�=:S �*�
�6 V�X'%  .

� ��/0 <�6 2>�����	�
 5�� 

  � %+5-% �
�� �A&   
�6 F(0 WK� 	  - 0 �+  !   G $8� `� \ 8	  �
 !

4�J*�A&  7M
 $2:� &   - S o S��S �- *      �
 0 +'+, �
%
 �%�C 

	$:� ��^54
 $-�. H.�J* L+� (Proctor , USA) �T �8-  8	 F�

 8z�]* 
 �
 @% 8A  �8A��&˚C�� @ �� @ �� @ �� @ k�  $:8� 


�6	+'+ .   % A �]�4ms-1 � 
 - . %+5-% &      F�8�( (% F
�. $:� 

     ��%�h !T�
 �
 ��
 F+, �-��* %�- !. &  P� F
�8. $:8�  �8� H

   � (�31 @
 - �+,*+, .�� �A � &       F(0 F
�. $:� (% ;2C WK� 

�*   K �
 0 +'+,*     �A @F+, $:� �� C
 �  !8?  � 8K !8-  V0%+8� 

%�-&   `+� �   � F(0 �]�4 *
�6	+'+ . K �
*     �
 F
�8. $:� 

F�888�(�888A& ) � @�� @�� @��� @��� @��� 0 ���C
 �!888? ( (%

' ='!�A&             �%
�8- !8' =' @H8. $:8� �
 !85
�6 �%�8C &   V�8X'% 

�*  %�- �� �
�6& (�% 	-�*       #�8^S 0 �
�- @n'� @�- K� �%+?� *

    6 �%�8C �
�d54% 
� �� +8'� .m� 8��  `%�pH      �8A (% +8P- ��C
 �  !8?

��-4* +,  .�
%
�A&    8- F
�. $:�   !      IA�8. +8\�
 `� 8\

            % 85t� ;8-�?� �
 F
�8. $:� �]�4 0 F��( ;-�?� �
 F(0&

 �- K� )�� �-	 $:� ! (-�+, F�.

���2>�
/�R� �I3 ��O�� K�/pH� �� 5�� � ��/0 <�6 

�(%+'%&��6 � �  F%7pH        �0� (% �
�d584% �- WK� AOAC) �k�� (

 �
�6 `� \ .  d54% 
� � ��^54
 %�- �
�& % 	   � eJ� H	  $pH  �5� 


	X�   L+� @L�5)632,METROHM (   � 4 � :. ���4�  
 - �

  �%+?��           �- F0�A �
 WK� �+, !# � Mb� (% V�6 ���� � 8M*# �  �85

   %�- 0 �p?� o1&   `+� �� C
 �     K�Jm� F7=A (% �
�d54% �- !?�R*  !- 

 - 8�* 
�6 � 8Mb�  8	+ .  �
 �"84˚C�� @pH  +8, �8�%�C F1  .

 m� �%
 =' 8���  `%pH            �8A��
 �
 F
�8. $:8� F�8�( ;8-�?� �
 &


�6 )4� ~M5b�	4��- 
� � 0 +*�
�6 �%�C )�.(

���2>�R�/
� �� 5�� M���� � ��/0 <�6 

��      � !- !T � �- WK� �- K� F%7�  G�- +JC F%7&     (% �
�d54% �- @F1 

 �0�AOCS Ca 2a-45�(%+'%&��6+,  .   @�
�d584% 
� 8� �0�

�(%+'%&��6 �- K�   � !-  p?� �0�  �84% H� 8# � �- � .� 8� F%7��

    %�- WK� !' =' (% V�6&�(%+'%&��6     �%�8C �
�d54% 
� � �- K� 

  � 0 �
�6�           F��( `+� (% +P- H� # � (% �
�d54% �- �- K� F%7�

P� @I, T �]�4��
�6 H	+)� .(

���4�	�I3 ��� �� 5�� `>� K�/� ��/0 <�6 

 % �
	  !' =' Ib- H %�- �A&  �%
�- �9] & �
  !edt� %&  �( �- � !J

  d4 n'� !-�    %�- !. +J5
�6 �%�C +&  (%
��� 8' &       c 8' 0
 (% �x8
 

     +, �
�d54% �J4� � M
 0 H5R^J� ��G .0%( 8	       �8- � 8' I-�8� !

 ?
% rp4*  E� 	  @���  
 - !T�
  .  E8�	�%
�-�&      (% �
�d584% �8- 

-�0
�
 H	X� L�5���^� �  L+8� ;R9(Fujifilm , A202, China)

     �
 !. �
�6 V�X'%       0�E8� L�8?5'% (% �8� !�%
%	   %� !8- �	    �8- @!8'�

 �%7
% V�' (% �
�d54%Photoshop 8 E� �(%
�� 	�
�6 V�X'% � .

�A� 5.�
&      XJ84 n8'� !- � -�� *  4 �
  8�    W8#�5'�A )5RL  0 a

0b  �K (% @	  �%7
% V�' Y �84
 !- 
 =' 0 +8'+�1  �8A�%&m�  8�� `%�

    �8A��
 �
 @F
�8. $:8� F��( ;-�?� �
 n'�&   )84� ~8M5b� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             5 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


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

���


�6	   (�% 
� � 0 +'+	-�*   �%�C +J5
�6 . ̂ '� L+�*Lab   (% W.�� 

  �J8,0� w7T*	)Lightness()    �%+8?�L          �8� �d8\ (% �
0+8t� �8- 

��� (   ̂ '� w7T 0
 0*)   �
0+t����j   �� ��� (+    w78T ;��,a

)%�%
& K � ̂ '� ~*   7��C �� 724  (   w7T 0b) %�%
& K  8�  8^'� ~*

-1*
�( ��  (*�+,�-)��.(

���4�	�I3 ��M�	� K�/� �� 5�� ���/0 <�6 

%�-& P� �� \ E� H�  5
�8- `�*     F 8�(1 (% Penetration   �
�d584% 

+, .  ��^584
 f4 � F �(1 Texture Analyser  L+8�(Stevens-

Lfra)    �
�6 `� \ F�5RM^'% � :. ���4  .%�-&%  8	  � 8eJ� H

 WK� (%�A& !' =' �%
�-&     F��( 0 �A��
 �
 �+, �A&   �
 ~M5b� 

K*    6 �
�d54% @F
�. $:� 
�	  P4 0 +*     (% �� +, !' ='�A&   �8- 

  �pCg�2	�?�	  
 , �
�d54% F�R9 .!' ='  �T �
 �A	    �
 �e' 
� � ��^

        �]�4 �- 0 +'+, �
%
 �%�C ��^54
�/� � � 8M*    '�� �8- �85� 8�   !8- !

�� F%7���M*!'% 54% o0�� @�5�%&%
 [p?� rp4 �- 	 �8pC !- ���

��M*�5�&   
�6 !' =' 
�%0 	   7.�8� 0 +	 ' )= 8�0�& 0      !8- �+8, 
�%

  !' =' �4
 !- +�1  .(�%	-�*   ��
 �
 �
�- &   
0+h �±��  V�X'% 

�
�6 .  7.�� �%
 =' �"4	 ' )=�     % 85t� ;8-�?� �
 0�&   �8- K� 

%�-&F��( 0 �A��
 �A&
�6 )4� ~M5b� 	+)�� .(

���2>�R�/
I3 ��'	@$ K�/�� �� 5�� � ��/0 <�6 

�(%+'%6��& #�^S *          8� !'% 584% (% �
�d584% �8- WK�    `� 8\ U�+

�
�6 .%�-&  - �C
  8�    T�+8� !'% 584% @�5:*   
�6 o�8b5'%  8	   !8. +

%�%
& �A+h%0 & =Xh *    �(%+'% !- �/�   
 - !' =' )Xh  .   ;8�%
 �


   P� )Xh U�+� !'% 54%�J*        � !8- 0 +, �
%
 �%�C H� # �  8�  F%7�� %

         
�6 
�%0 �b:8� F(0 �- WK� !' =' @H� # � )Xh 8	+ .  )8Xh

       @U�+8� !'% 54% ;�%
 !- WK� !' =' F
�. 
�%0 ��% �
 �+, !
�z%

        +, !5
�6 �e' �
 WK� !' =' )Xh �- L
�P� .      F(0 (% �
�d584% �8-

 )Xh 0 WK� !' ='�4
 !-#�^S @�+�1 *P� WK� ��+, H)��.(

l��	�
�	�J 
 ��	1)�� ���� 

      W#�C �
 WK� F
�. $:�	   

�E� gs��. ��K $* -   ! `� \

� 5.�
	   �
 ;� � � ��
 ��=*	     '��( rp4 �dA �- ~M5b� *    !4 �
 0 

  �� V�X'% �%�9�	�
� . �8�(1	I &�8A 
 �7	 8, 9�=��*	 '  8�    !84 �
 7

  +'+, V�X'% �%�9� .  #�'1 (% ��� �%0 7	  P� 0 �'���  8JP� H*   F
 8- �%


5�%8Ds �?� @�A	 � !R�^'��H   �0�86 0 �8A +8J-&    (% �
�d584% �8- �8>'1 

�(18     +, V�X'% H9'%
 F  M=] 0 8� 7X� `� 8	  Mt� 0 ! 8�  ��8�1 ;&   �8- 

 #�'1 �0��  7Univariate            �%78
% V�8' (% �
�d584% �8- 0 SPSS   %�8T% 


�6	+.

	)>4 a

I3��	�	�� �� ��/0 <�6 �� �� M���� K�/
 &�)m� 

7X��
	 ���1 !& �5' 	  ������        % 85t� �- F
�. $:� F��( 0 ��
 &

 WK� �- K�            $:8� �
 F
�8. $:8� ��0
 `+� L K �
 �A

 . H.-��J*    % !. +, �b:� 	  H�����    rp4 �
 � %JP�*  �4% �%


- 0��5:	% 5t� H&  �8�
 !8- � -�� �- K� &�� 0 ˚C�� 
 8-  .

        ' F
�8. $:� F��( 0 ��
 ;-�?5� ��% 8�    rp84 �
 7� % *8JP��%


 �4% �+, .  ;9,)�j ~#%  ( m� +\�
��      W8K� F(0 IA�8. `%�

�A��
 �
& ~M5b� )�� �� ˚Ck� ( F+8, $:� F��( ;-�?� �


   F�:' %�*�+A
    !ehs� 0 *�
 ,   %7
% �- !. 	  �8�
 I&   $:8� 

     %78
% F(0 IA�. +\�
 F+,	  8� I*	 +8-� .  �
   ;98,)�j o (

��  #0% �- K� F%7�        8K �
 F1 IA�8. 0 WK� !* %�
 	    $:8� +8J

  �A��
 �
 F
�.& ~M5b�  
 	  �+*�
 , .  M. `� \ !-*  %78
% 	 I

��
&   - IA�8. u]�- F
�. $:�  8�� �5: 8�   W8K� �8- K� F%7


�6	�+�4% .

   ;9, �
)�j U  ('�      � ;-�?� �
 �- K� IA�. �]�4 7� F%7

   �4% �+, !24�t� WK� �
 
 T � �- K� .  �+A�:8� *8� 
 8,

  %+5-% �
 !.&             �84% �d8\ F+8, $:8� �]�84 F
�. $:� 

)      ;98, �%
 =' �4%� �=4�j U  (         %+85-% @F�8�( �8,�6 �8- 0

      %78
% F+8, $:8� �]�4	  8� I*	        �
0+8t� �
 �"84 0 +8-�

% 5t�&   �- K� ��j�� ) %  �� �- 8	  $:8� ! (    $:8� �]�84

  ̂ =:S IA�. F+,��& � � � %+*+J. .%	    F�:' ��% H*� +8A
   !8. 

        %+85-% �
 @W8K� F
�8. $:� �
& %�
 	      o1 F
�8. U��8� @+8J

�h%�    �8>5'% ;h%�� (% ��*	 %�
 	   8� +8J*    +8, �8-  . �85'	 �?� � 8	 !R

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             6 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


 8	9�0 7)4��� 5�� "42�3 �� �1�0 
	���)0	� ���/� ��	1)�� 	� 	�/6 7� �� ...

���

 "9!)+c&'� (.
G
��2L��I3��K�/���5�����	�	�
&�)m������/�42
<�6��/0

75

80

85

90

95

100

0 25 50 75 100 125 150 175 200 225 250
(	
ز��ن ( د��

(%
ن (

وز
 ��

���
 56 C

66 C
76 C
86 C
96 C

 F��( F
�. $:�)C
�!?(

+gg

_[

_g

-[

-g

.[
g +b[+gg.[[gb[ bb[bgg+.[+[g b[g

�� ˚C

�� ˚C

�� ˚C

�� ˚C

����������������������������

_g

-[

-g

.�

 F
(0

 �
��m

�
(%

)

 "9!)+c8 (.n
G
�I3��K�/ M���� 5����	��o	�&�)m���n��/�42
<�6��/0

10

15

20

25

30

35

40

45

0 50 100 150 200 250

(	
��دن ( د�� �ز��ن  �

   �
!!!�

  "
!!!�د

س �
�!!!$

� ا
!!!& 

'!!
!&(

ر(
ن 

�+ا
!!!�

56 C
66 C
76 C
86 C
96 C

��

�

��

���

��

��

��

��

���

��

��� ���

��

��

�� ˚C

�� ˚C

�� ˚C

�� ˚C

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             7 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


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

���

��^'��  % 5t� �%+?� H&      0 �A��
 �
 �- K�  F�8�( &�8A   ~8M5b� 

 �
 F
�. $:� L0+T)�j~#%  ( 0)�jo  (�
�01�4% �+, .

I3��  K�/pH 7S>� > 	S�
   S� �� 5S�� �   �� ��/S0 <�S6 

	�	��
 &�)m�

 �?� �
	 � !R�^'��H�A&pH � �   - �
 WK� � �   F��( 0 �A��
 H�A&

     Ds5�% F
�. $:� ~M5b�*JP��%
&    rp4 �
 � %   �+A�:8�

*�
 , .4��-*  m� +'0� �� `%�pH �(%+8'% &�8�6   L 8K �
 �+8, 

      F�:' @F
�. $:� ��0
 `+�*�+A
   %7
% �- !. 	    @F�8�( IpH

    IA�. L�h �
*�+,�-);9,�.( % 	 5' H�   %7
% 
� � �
 !X	  ��
 I

'�   �+A�:� 7*�
 , .�5'	 �?� �	 � !R�^'�� �A H&pH     0 �8A��
 �
 

F��(�A&      �
 F
�. $:� ~M5b�   L0+T)�j ~#%  (  0)�j o (

  �4% �+, �
�01.�5=.	 � H� m� F%7 8��  `%�pH      �8�
 !8- � 8-�� &

˚C����
 0 �4% &˚C�� 0 �� Ds5�% +C�
 *JP��%
 ��8�1 &

   rp4 �
� % +J5RA . - IA�. 8�  �5:pH     �8A !8' =' �
 &   W8K� 

 , $:�  �A��
 �
 �+&   @��G�- *�+'% �   #
 !- gG�=5h%  8�   IA�8. ;

 - o1�  �A��
 �
 �5:&   %7
% 0 ��G�- 	 - I� 84% 
% � �eM3 �5:�+&

% �
	+,�- �A��
 H.

I3��   `>� K�/7>� > 	S�
          �� ��/S0 <�S6 �S� �� 5S�� 

	�	��
&�)m� 

�5'	 7X� �	 �%0 !	  �?� 0 �'�	 � !R�^'��H �8A&  �8A� 5.�
 &   n8'� 

XJ4*4 �
 �A )5R W#�5'�)L @ a 0 b(- @� 0 �A��
 HF��( �8A&

     �
 F
�. $:� ~M5b�  L0+T)� (�
�01    �84% �+8,  .   �8A �


    �+A�:� 
� � !4*�
 ,          �8- F
�. $:� F��( `+� 0 ��
 !. 

�A� 5.�
& n'� �����*JP��%
& rp4 �
 � % +'% !5,%
.

cI3��� K�/� /)���	X ��OL5�� `>� 

4��-*  � +'0� �^'�� m� H 8��  `%� �J8,0�*	(L) Lightness   @n8'� 

�(%+'% &�8�6               F�:8' @F
�8. $:8� ��0
 `+8� L 8K �
 �+8, 

*�+A
   %7
% �- !. 	        @ F
�. $:� F��( 0 ��
 I(L) WK�  �8A&

� IA�. �+, $:�*	 +-�) ;9,�(.

 "9!)+cp (. �2! <�6 M�/� ���� >  (%)&�)m� o	�	�� ��

0

0.05

0.1

0.15

0.2

0.25

14 19 24 29 34 39 44

(%) ��01)ا/ ر()&' &� .�-	  �

(k
g 

w
at

er
/k

g 
D

ry
 m

at
er

.m
in

ن (
?!!@

 �
!!�

  
'A

�$

76 C
86 C
96 C

�� ˚C
�� ˚C
k� ˚C

b[/g

bg/g

+[/g

+g/g

g[/g

g

+d +_ bd b_ ,d ,_ dd

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             8 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


 8	9�0 7)4��� 5�� "42�3 �� �1�0 
	���)0	� ���/� ��	1)�� 	� 	�/6 7� �� ...

���

��2P)+c&'�  .(	k�4� 7*�@>	�I3 ;����)G� K�/
7>� > M���� 	�
	�	�� �� 5�� 
q�6 &�)m� ��/� 

��
& $:�  WK� F
�.(˚C) ��������k�

% 5t�&�� �- �- K� 	 $:� !(%)*a��/��a��/��ck�/��b��/�kd��/��

*:� �^'��H�A&%�%
 & rp4 �
 ��5:� D0�h ��/�P ≤JP� Ds5�% +C�
 +\�
 *���1 �%
&+J5RA .

��2P)+c8  .(7>� > M���� 
��)G� K�/��I3 ;�@>	�� 7*4	k� 5�� 
	��	�� ����/� q�6 &�)m� 
	�

 WK� F
�. $:� F��((min)�����������������

% 5t�&�� �- �- K� 	 $:� !  (%)*g��/��fk�/��e��/��d��/�kc��/��b��/��a��/��

*:� �^'��H�A&%�%
 &  rp4 �
 ��5:� D0�h ��/�p ≤JP� Ds5�% +C�
 +\�
 *���1 �%
&+J5RA .

��2P)bc&'�  .(	k�4� 7*�@>	�I3 ;�� K�/pH7>� > 	�
	�	�� �� 5�� 
��/0 <�6 &�)m� 

��
& WK� F
�. $:� (˚C)��������k�

m��� `%�pH*d��/�c��/�c�k/�bk�/�a��/�

*:� �^'��H�A&%�%
 & rp4 �
 `0�d5� D0�h ��/�P ≤%�%
 +\�
 & Ds5�% JP�*���1 �%
&+J5RA .

��2P)bc8  . (	k�4� 7*�@>	�I3 ;�� K�/pH7>� >  	�
�	�� �� 5�� 	�
��/0 <�6 &�)m� 

 WK� F
�. $:� F��((min)���������

m��� `%�pH*d��/�c��/�bk�/�a��/�

*:� �^'��H�A&%�%
 & rp4 �
 `0�d5� D0�h ��/�P ≤%�%
 +\�
 &s5�% JP� D*���1 �%
&+J5RA .

 "9!b./�YZ3I3 /� �	�� � 	�� ��K�/pH� �� 5�� n	�	�� �� ��/0 <�6 o&�)m� 

5

5.2

5.4

5.6

5.8

6

6.2

6.4

6.6

0 50 100 150 200 250

(  	
��دن ( د�� �ز��ن  �

pH

56 c
66 C
76 C
86 C
96 C

g/^

-/[

^/[

d/[

b/[

[
b[gbgg+[g+gg[gg

^/^

d/^

b/^

�� C
�� ˚C
�� ˚C
�� ˚C
k� ˚C

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                             9 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


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

���

��2P),c&'�  .(	k�4� 7*�@>	�I3 ;�� K�/L Aa � b `>� 7>� >	�
	�	�� �� 5�� 
��/0 <�6 &�)m� 

��
& WK� F
�. $:� (˚C)��������k�

m��� `%�(L) Lightness n'� *e��/��d��/��c��/��b��/�ka��/��

m��� `%�(a)n'� d��/��c��/��d��/��b��/��a��/��

m��� `%�(b)n'� e��/��d��/��c��/��b��/��a��/��

*:� �^'��H�A&%�%
 & rp4 �
 `0�d5� D0�h ��/�P ≤%�%
 +\�
 &JP� Ds5�% *���1 �%
&+J5RA  .

��2P),c8  .( K�/��I3 ;�@>	�� 7*4	k�L Aa � b `>� 7>� >	��	�� �� 5�� 
��/0 <�6 &�)m� 
	�

( WK� F
�. $:� F��(min)�����������������

m��� `%�(L) Lightnessn'� *g��/�kf��/��e��/��d��/��c��/��b��/��a��/��

m��� `%�(a)n'� f��/��e��/��d��/��c��/��b��/��ab��/��a��/��

m���  `%�(b)n'� *g��/��f��/��e��/��d��/��c��/��b��/��a��/��

*:� �^'��H�A&%�%
 & rp4 �
 `0�d5� D0�h ��/�P ≤%�%
 +\�
 &JP� Ds5�% *���1 �%
&+J5RA .

cI3 ��� K�/�/)���	X ��Oa 5�� `>� 

 � +'0��^'�� m� H��`%�(a) Redness   n'�  �(%+8'% &�8�6  �
 �+8, 

       F�:' @F
�. $:� ��0
 `+� L K*�+A
 !.   %7
% �- 	   0 ��
 I

 @F
�. $:� F��((a) IA�. 	 �4% !5
�) ;9,�.(

cI3 ��� K�/�/)���	X ��O b 5�� `>�

� +'0��^'��m� H�� `%�Yellowness (b) n'� �(%+'%&��6  �+8, 

       F�:' @F
�. $:� ��0
 `+� L K �
*�+A
   %78
% �8- !8. 	 I

 @F
�. $:� F��( 0 ��
(b)� IA�. *	 +-�) ;9,�.(

0

5

10

15

20

25

30

35

0 50 100 150 200 250

(  	
��دن ( د�� �ز��ن  �

L 
va

lu
e

56 C
66 C
76 C
86 C
96 C

 "9!,./�YZ3 /)���	X /� �	��� 	�� (L) ��/0 <�6 n� �� 5�� `>�

+[

bg

b[

,g

,[

+gg[gg
g

[

+g

b[gbgg+[g

[^ ˚C
�� ˚C
�� ˚C
�� ˚C

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


 8	9�0 7)4��� 5�� "42�3 �� �1�0 
	���)0	� ���/� ��	1)�� 	� 	�/6 7� �� ...

���

I3�� K�/ M�	�7>� >	�
� �� 5�� � ��/0 <�6 

�� ��' F%7*  5d4 0 *   A�^584
 �0� �- �
�- * �(%+8'% &�8�6

  +, V�X'% �
�- . % �
	   � (% �0� H 8� ' F%7 8�0�&   %�8- V(G &

 F
�. 
�%0	!'% 54% o0�� $%& �pC !- [p?� rp4 ;9, 

�*M���5�  
�- �
 8  - WK� �  !  P� F% 8J] 8�  �� 8'%8�(%+ &�8�6


�-8 d54% �8 +, �
� . �?� �
	R8 � !� 8^'�8�H �8A& 7.�� 	 8=8 )

'�80�&   � �- �
�%0 �8 K� � 8  0 �A��
 �
 WF��(�A& ~M5b� 

     Ds58�% @F
�. $:� *8JP��%
&     rp84 �
 � %   �+A�:8�

*�
 ,)L0+T�(. 4��- *  m� +'0� ��   �
�- `%��(%+'%&��6

  K �
 �+,* F�:' @F
�. $:� `+� *�+A
%7
% �- !. 	 I

  7.�� @ F��(	8 ' )=�8 �
 0�  %7
% L�h 	  I*�+,�- .%	 5' H� !X

  %7
% 
� � �
	  ' ��
 I�    �+A�:8� 7 *8� 
 8, .    F
�8. $:8�

F�88�( 0 �88A��
 �
 W88K��88A&5b� # � !88- �88XJ� ~88M88� +

WK��A& %�%
 &  40 �
0+t� �P*  � (% � �� �8- �- K� F%7 8	 !

 $:�)�� j��% (�4% �+,.

    �85' H58,%
 �- 	          �
 �8- K� 0 �8
�- F 8�(1 �  ;98,�@ 8JtJ� *

� =]* !p-%�    � 0 �
�- �     �%0 W8K� �
 �- K� F%7	      !8�%�% o�892. !85

�*

�6 .  �+A�:�*� 
 8,    8JtJ� !8. *        8, �8- �=R8C 0
 (% �   )8. W

)  - �- K� �
0+t��   (% I�� (% , 0� ( W	  
�)   ( �8- K� �
0+t� 8	 �

�� (% 9:��  �4% �+, ; .        
0+8h �8� �8- K� IA�.��) %  �� �8- 8	 !

$:� (�����  >T � ;-�C * 0� & 5d4 *K� �
 0 
�%+' �
�-  �8-  �8A&

(	 ���% � @� F%7�����5d4 �- WK� �- K� *- �
�- � �5:*�
 ,.

I3��'	@$ K�/�

 �?� �
	 � !R�^'��H�A& #�^S * � �      0 �A��
 �
 WK� � F��( �8A&

     Ds5�% @F
�. $:� ~M5b�*JP��%
&    rp4 �
 � %  �+A�:�

'*=
 , .4��-* m� +'0�  8�� #�8^S `%�* �(%+8'% &�8�6  �
 �+8, 

  ��0
 `+� L K     F�:' @F
�. $:� *�+A
   %7
% �- !. 	  @F��( I

#�^S*  A WK� � m� }���& =' * +J.  .%	 5' H�    %78
% 
� � �
 !X	 I

' ��
� �+A�:� 7*�
 , .

rG�

 % D+A	 ?t� H�  84��- Y*%�
 	    �%0 W8K� F
�8. $:8� +8J	  !85

   %7
% � eJ� !- o�92.	    �%+8>^' �=] L K I&       (% �
�d584% �8- F1 

  5PJ\ F
�. $:�*  �4% �
 -  .)AH�JS % 	    %� �0� H*� F% 8�

%�-&  �A WK� *	    +2� (% ;2C !. 	  ��=� !- ;) �8��� ( 0� (%&   ;8b' 

�	 � �7*      C�- WK� !Mh�� �
 0 +JJ. *      
 8=' �
�d54% @+'% �+'�� 

%7
% WT � ��	��6+'�� �=] I&

�6 �>'1  .

 % �
	 ?t� H�  Y�����%�
 �
 F��( 0 ��
 	 +J WK� F
�. $:�

�%0	    �- o�92. !5�(%+'%&��6         @;8. �8- K� @F(0 IA�8. +\�
 

   #�^S 0 n'� @�
�-* 4��- * +,  . �85'	 (�% � 8	-�*     ;8. �8- K� 

      �8A��
 �
 !8. 
%
 F�:'&˚C��   0 ��       F
�8. $:8� �]�84 @

���	  %�- 0 �4% H&4� �  �%+8>^' W84�J� �- K� !- F+&  W8K� 

�%0	       - F��( `+� �
 F
�. $:� @o�92. !5 8�   (% �5:�   �]�84 

'�  
 - +A% � (� .    �8A �8�
 �
&˚C��   @ ��   0 k�      F�8�( `+8� @ 

 ' 
� ��    4� �� F
�. $:� (��    �- K� !- F+�� % �� �-	  $:� !

)��j�� %  �� �-	 o K�� ! ( ��� !- 8�  W���   @ ���   0 �� C
 �  !8?

*�+,�-    5PJ\ ��t# (% !. *   
�E5C% !
�\ 0 &  F�8�( F
�. ). 0 

  �A��
 F
�. $:�&˚C��       8� �e' !- W4�J� ��G�- 0 *  +J84�  .

�5'	   ��- (% ;\�h �4* JtJ� *          L 8K �
 F+8, $:8� �]�84 

%�
	              o�892. W8K� F
�8. $:8� !. 
%
 F�:' F+, $:� +J

%�%
& !Mh�� 0
 *�+,�- .�- K� �
 �8A&  (% ��G�8- ��j�� % 

) �� �-	 $:� ! (    '�841 !8- o1 0 �
 8- G�8- o1 U0�� �]�4*

  U���*�
 ,   #�8h �
 *     �8- K� �
 !8.  �8A& (  8	  ���j��%  @

  +, L7J� o1 U0�� �]�4	+&� 8�    $:8� �]�84 0 �
�8. %+

 R- F
�.�   ). ��*�
 , . !- �e' H8	% !8Z   %�8- W84�J� �8- K� &

�%+>^'&    
0+h WK� �� % �� �-	    $:8� !)��j�� %   �� �8- 8	 !

o K�� (*�+,�- % 	    u]�- ��% H*�
 ,    J9� ��t# (% !. �9* '  8�(�&

 %�
 F
%
 V�8X'% !-	    �
0+8t� �
 F
�8. $:8� +8J%&   �]�84 !8. 

  �� F
�. $:��	  2' @�4% H+,� .   
0+h �- K���j�� %  �� �- 8	 !

   %� $:�*� F% 8�           8'%�t- �8- K� @o�892. W8K� 
� 8� �
 *

  ��' F
�. $:��+ .  ( L�=5h% !-	  8JS 
�� +� H 8	�+%&    $:8� �
 

�4 F
�.	�%0 �	!5�A&� ;-�C ���� �I-� 8J*  8#0 @�84% *  F%78��

     *8� F
�. $:� *'%�t- �- K�     �8t� +8'% � ����8�   `�82�.�� 

   �� g�\ Eb� 0 *	��=�,     
�8�6 �%�C L Mt� &�A+JC F%7 . �]�84

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


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

���

 "9!d./�YZ3 /)���	X /� �	�� � 	�� )a (� �� 5�� `>�n��/0 <�6 

0

5

10

15

20

25

30

35

40

45

0 50 100 150 200 250

( 	
��دن ( د�� �ز��ن  �

a
va

lu
e

56 C
66C
76 C
86 C
96 C

�� ˚C

�� ˚C

�� ˚C

�� ˚C

+[

bg

b[

,g

,[

+gg[gg
g

[

+g

b[gbgg+[g

dg

d[

0

5

10

15

20

25

30

35

40

45

0 50 100 150 200 250

(  	
��دن ( د�� �ز��ن  �

b 
va

lu
e

56 oC
66 oC
76 oC
86 oC
96 oC

 "9![./�YZ3/)���	X /� �	�� � 	�� (b) ��/0 <�6 n� �� `>�

�� ˚C
�� ˚C
�� ˚C
�� ˚C

_^ ˚C
+[

bg

b[

,g

,[

+gg[gg

g

[

+g

b[gbgg+[g

dg

d[

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


 8	9�0 7)4��� 5�� "42�3 �� �1�0 
	���)0	� ���/� ��	1)�� 	� 	�/6 7� �� ...

���

��2Pd .	k�4� 7*�@>	�I3 ;�� M�	� K�/7>� >	�
	�	�� �� 5�� 
��/0 <�6 &�)m� 

��
& WK� F
�. $:� (˚C)��������k�

m���' �y.%+h `%��0�*a��/���b��/���c��/���d��/���ek�/���

* :��^'��H�A&%�%
 &  rp4 �
 `0�d5� D0�h ��/�P ≤%�%
 +\�
 &JP� Ds5�% *���1 �%
&+J5RA .

   ��
 �
 F+, $:�&˚C��    (% ��G�- @˚C��     �84% !5
�6 �%�C 

 % !.	                �8M] !8- o1 U0�8� �]�84 !8. 
�%
 
 8T0 L�=5h% H

           �8A !8'(0� F+8, !5R8- 0 !54 � F+, �b4&     @W8K� !584 � 

. IA�	+,�- !5
� .

�?�	 �5' !R	  XJ4 n'� �*    �8A�5�%��� 
� � �
 &L  @a   0 b   F�:8' 

   %7
% �- !. 
%
	  �8A�5�%��� F+8, $:� F��( 0 ��
 I&L @a 0 b  !8- 

   � IA�. )eJ� � K*	+J-� .m���     �8�
 �
 n8'� `%�&˚Ck� -  8� 0 �5:

+,	   (% ��+˚C��  0 ˚C��*�+,�-  �8�
 (% �
�d584% `� \ �
 0 &

˚Ck� 5J. @ L�����&%�
 �- 	    W8T � �8� �84% V(G F+, $:� +J

��- F+, ���+JR��%(�- IA�. 0 WK� +h (% I&

�^' F1  .

JtJ�* � =] * �4
 !- �+�1        � 0 �8
�- !p-%� 
� � �
  8� F%7

  �� �- �- K�	   �%0 WK� $:� !	    %� o�92. !5*�F% �    F% 8J] !- 

�=JA%�&M. *m� ��
%
 �%�C �
�d54% 
� � �
�- `%� .F�=AK� &

     �A �- K� �
 +, �+A�:� !.&  G�8- &�� %   �� �8- 8	   @$:8� !

  V�' WK� �
�-*�+,�-�- K� �
 0 �A&  (% �85=. �� % � 8� F%7

�����    R- �
�- �- �- K� �  ̂ =:8S ���        �d84 �8
�- 0 �84% ���

 %7888
% +888'0� 0 �+888,	5d8884 I* L 888��
 (% �888
�- )��� +

�- K�×�/��j = 7.��	 ' )= 8�0� ( � �8- 8� �8z F%7	 84�6� W� F 

��/� P2� � � �*+J. .%�-�J-	 �- H	     �8- K� �
 �,%
 !T � + �8A&

(	  ��� % 5h* m� �� 
0+t� �&  � �
 �   @�- K� F%7*�+'% � ��' *

    �t� %� �
�-�����  =A !- 0 +A
 �%�C �#
 H�   �8�1 ;8h%�� L�5J. ;

                =A% (% @F1 �8
�- �8dh � 8eJ� !8- W8K� F
�8. $:� �
 8� �

0	�B%&  �4% �%
� ��-  .%	  =A% ��% H�  - !5R- �+J&    
% � o�b5'% 0 

 +J- !5R-&   ' %� W4�J� �   F�:' 7*�+A
 . � K !-&     `� 8\ �
 !8.

0

50

100

150

200

250

300

350

13 18 23 28 33 38 43
(%)��01)ا/ ر()&' &� .�-	  �

و ) 
��!!

!K م
�!!!M

و ( 
��!!

!!K N
O-+

��!!!
!�

?@�& P� PQ  ن(�$�Mر ، "?@ N$ر S  و و��K NO-+��� PT�داد" ه�/ وا ( • ) 

 "F!^.I3 ��K�/M���� �� M�	� 	�o� �� &�)m� n�/0 <�6 	�	�� 	� �o&�)m� 

[g

+gg

+[g

b[g

b-b,+-

g

+,

bgg

d,,-,,

,gg

,[g

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html


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

���

!5R-+J-& WK� �A& %�%
 &    �8- K� ��) %   �� �8- 8	  $:8� ! ( �


 !5R- 
% �+J-&            !5R8- H5
�86 �%�8C 0 �8- K� !- � d' ;-�C    �
 �8A

t��f�A&                +8\�
 +8JS F
%
 �84
 (% �8- �84% H89=� $:� 

�%(�- 0 �+, �d4 �
�- @�- K�+JR�&- (% L Et� �
0�- H.

  M. � K !-* � *  5' F% 8��          5PJ8\ rp84 �
 !8. �8
�6 !8X*

$:� G H.	   - Mp� �0� �(�' !* %�- &       W8K� F
�8. $:8� 

�%0	     R'�5� �- 0 �
 - o�92. !5�  %�- G�- ;&     �84 �8- K� IA�. 	 �

�%0	!5�A& ���� *�+'% �6 �%�C �
�d54% 
� � �
�.

��	
�������	1)��

�.
G 
&V @.� .~#% @.5d� H:M6*.���� .. �- �- K� IA�. ��%�d�5
�x� WK� �* .(�0�:. F J
 0 V M]&2K [-�J� 0 �P*�)� :(�k�j�k�.

2. AOAC. 1984. Official Methods of Analysis, 14th ed., Association of Official Analytical Chemists, Washington, DC.
3.  AOCS. Ca 2a-45.1997. Official Methods of Analysis. American Oil Chemists Society, Washington, DC.
4. Ashmawi, H., A. A. Hussein and H. Aref. 1955. Chemical changes in Samani dates during growth and ripening. 

Bulletin No. 60, Faculty of Agriculture, Cairo University, Egypt.
5. Azawi, A. F., H. S. El-Haidari, F. M. Aziz, A. K. Murad and H. M. Al-Saud. 1984. The effect of high temperatures 

on the dried fruit beetle Carpophilus Hemipterus L, a pest of stored dates in Iraq. Date Palm J. 3(1): 327-336.
6. Azawi, A. F., H. S. El-Haidari, F. M. Aziz and A. K.Murad. 1983. Effect of high temperatures on fig moth, Ephestia 

cautella, Walker (Lepidoptera, Pyralidae). Date Palm J. 2(1): 79-85.
7. Barreveld, W. H. 1993. Date palm products. FAO Agricultural Services. Bulletin No.101. 

http://www.fao. org/docrep/t0681E/t0681e00.htm.  
8. Cook, J. A. and J. R. Furr. 1952. Sugars in the fruit of soft, semi-dry and dry commercial date varieties. Date 

Growers' Institute, Vol. 29.
9. Dowson, V. H. W. 1962. Dates - Handling, Processing and Packing. FAO Agricultural Development Paper No. 72, 

Food and Agriculture Organization of the United Nations, Rome. 
10. Doymaz, I. 2004. Convective air-drying characteristics of thin layer carrots. J. Food Eng. 61: 359–364.
11. Doymaz, I. 2005. Drying characteristics and kinetics of okra. J. Food Eng. 69: 275–279.
12. Elhadi, M.Y. Date. http://www.ba.ars.usda.gov/hb66/059 date.pdf. 
13. FAOSTAT data, 2005 http://faostat.fao. org/site/567/DesktopDefault.aspx?PageID=567.
14. Guine, R. P. F. and J. A. Castro. 2002. Pear drying process analysis: Drying rates and evaluation of water and sugar 

concentrations in space. Drying Technol. 20: 1515–1526.
15. Haugard,G. , L. Tameraman  and A. Silvestri.1951. A study of the reaction of aldoses and amino acid. J. Am. Chem. 

Soc. 73: 4594 – 4600. 
16. Kit L. Y. and P. E. Spyridon. 2004. A digital imaging method for measuring and analyzing color of food surfaces, J. 

Food Eng. 61: 137 – 142.  
17. Kolawole O. F. and S. A. Emmanuel. 2006. Air-drying and rehydration characteristics of date palm(Phoenix

dactylifera L.) fruits. J. Food Eng. 79:724–730.
18. Mohan,V. N. and X. Victor. 2005. Rheological properties of solid foods. PP. 101-147. In. Rao, M. A., S. H. Rizavi and 

A. K. Datta. (Eds.). Engineering Properties of Foods. CRC press Pub., Taylor and Francis Group, Boca Raton.
19. Mrak, E. M. 1941. The deterioration of dates. Date Growers' Institute, Vol. 18.
20. Rygg, G. L. 1946. Compositional changes in the date fruit during growth and ripening. U.S. Dept. of Agriculture, 

Technical Bulletin 910.51.
21. Rygg, G. L. 1948. Storage humidity for dates. Date Growers' Instit. 25: 24-35.
22. Rygg, G. L. 1957. The relation of moisture content to rate of darkening in Deglet Noor dates. Date Growers' 

Institute, 34:13-14.
23. Rygg, G. L. 1958. Influence of handling procedures and storage and transit temperatures on improving and 

maintaining quality of dates. Date Growers' Institute, Vol. 35.
24. Rygg, G. L. 1975. Date development, handling, and packing in the United States. Agric. Handbook. Agric. Res. 

Service. Washington, DC.
25. Saleem, S. A. 2005. Aspects of Ripening of Dhakki Date (Phoenix dactylifera L.) and Post Harvest Stability 

Employing Hurdle Technology, PhD Thesis, Gumal University, Pakistan.
26. Sawaya, W. N. 1986. Dates of Saudi Arabia. Regional Agriculture and Water Research Centre, Ministry of 

Agriculture and Water, Riyadh, Saudi Arabia.
27. Seaview packaging Inc. The many varieties of dates. http://www.seaviewsales.com/varieties1.html. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

46
.4

8.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

26
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.46.48.2
https://jcpp.iut.ac.ir/article-1-1119-fa.html
http://www.tcpdf.org

