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

��

��-��./ ���0�	1/ 2�-3���	1/ � 4� 5/ �	�� �� �6� -)78����9��� ( �: -;� �

��
�	<! �	$ �� "8 =>� � ?
� ��	


�	@>� ?AB 	C�) D��E 47B �F��"�G� )*���� �/	B H�9�� D)����� I�	� DJ� ���! � ���?K�KB 
-L*

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

�9�M$

�3    ��-� ��F
� N� O��6E 4� ./ �� �0�	1/ 2�-3  ���	1/ � 4�    5/ �	�� �� �6�  -)78����9��� (    �� -� �: -;� �
 �	<! �      	P$ �� "8 =>� � ?


������ �	� �� �	�)*+*KQ/ R8-� ���	$ 2	K
�S �� ���8 ��-L �	A>� �	A39 .�0�	1/ 9G��3���	1/ D4��	<! � "8 =>� D�6� �� �� ?

 �� �U��9  O5�)VV  � � �-�3 �� 9��� $ �
�  �	�� �� D	�
    �	�� �� � -#� � ���-� D���-W ?!��-� 	�
 5/ � -*V DXV DYV D)JV � D)ZVU� � NK

���9>�L�-
 9! .                �9P

��	A3� �3	� �P! ���P� 9P�'�/ �� O3	P��: ���� �	U�� �M�[>\ 2�	</ -� ��0� O3	��: 43� �� "G	B ]3	[> ^	��-� 

3�-! 2�-��./ D?�<���	�� �� �3��� � _: ` � ?!��-� &�[5� 
	���4�
$�	��  -� 5/ 2�	<[� 
	�>� R�� ��R�� 
�� 
�	3� 9B 	/ 9>��/

 ���ab� -;� ?��	<! � "� =>� D�6����	1/ D43�0�	1/ .��4�
$� 3	[> 43]-;� -b>	�� "�	K[� �
�� �	�7� �U� ��� ×?!��-� �	�� × -� 5/ �	��

   �9

� 4���/ 2	<G -�     �	�� 
	$ ?�<�� ��� .   d3�-C ���:-����b[7�            
	
e[P�� N� N� ��� �	�> N�'	f� ���� 2	<G 4��  �P� �b[7P�   4�P� 

���	1/��6� ?��	<! D���b[7�   �	 [B� gf� �� 2	<G -3	� 4�� ) 9G�� ��� ��� �
��.�	�� 4�� �>���-L� `���� N3RA/ �� "G	B ]3	[>

  -� 5/ .[� ���
� N�� "K[7� -� -� 3h�� N�'	f� ���� 2	<G .[� ���
� N� � DN[7��� -���-L� Nf���>  �P
�� �	�7P� �fW �   �	P�� 4�P� 
���

  43�0�	1/ 	� -� 5/ �    9! �9�	�� ?��	<!  .��4�
$  ]3	[>   �� "G	B   P� ?��	<! 4�� �-�.[� 9
$ ����-L� N3RA/ N   N[7P��� -P�.[� ���P
� 	P� 

43�0�	1/ �  �6����	1/ �  N  "K[7� -�.[� ���
� 	�>    � N8 ��� �� �� OZX  9G��    ?��	<! 2�-��./ ��  P�� N��  N�    � 43�0�	P1/ ���	P1/�  �6  NP�i�/

����! .��4�
$ ��  N[7��� -�.[� ���
� N� "� =>� 4�� �-�.[� 9
$ ����-L� N3RA/�43�0�	1/ � �6����	1/ "K[7� -�.[� ���
� N�� D��� O

j* 9G�� "� =>� 2�-��./ ���� N�� N� � 43�0�	1/���	1/� �6 N�i�/9!.

�\��
	�
9��� :	$
� � 5/ �	�� D�	��0�	1/ D-3���	1/ D4��	<! D�6�"8 =>� D?

N�9K�

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


  
%12�����    34�+, ,� 	�$-5          ���, 	� �! 	
 .,	%� �! .��5

 6��7 � !   
	�
 	��8 .�/ .�5)�( .  9:+ ,� &-�   - �+ 3���� ';

  	� ! .�/ �<=> 	
��4�?
�7 3   .1�4@�� .��/ �4A4!  ����.

            &�+ B�)�+ 	�,��7 67 .�/ 6C�D 	
 &E:+ F+�D �4A4! 1�G�7 .

          &�+ �4HI�� J�4�� .�/ �4A4! �7 .
��, F+��D   ?K ,� 6�! 1�L	��M

 &+ 6NEO    P�G�
 �%	 P98	 Q�L ?���    % .	%K�� P�G�
�7 J�*L

RL�6.	�
�/.  7 �	   6       ��!S J1�ED F+��D ?��=D 
��!) �  P�  P�  % 

�(..	%K�� TU7/ ��.VLK ,� �4E5� ��WL 6! 
	�
 �� 	�4X7 T

� .?;4M J�R L�
 P.,	%� ! Y�ND J1- L�
 P&L�Z[�7 ?�	��
�$�� % 1G	� &��=G	�! \7�� .�V L�
 ]4��� 67
� .?;4M J�R L�
 P.,	%� ! Y�ND J1- L�
 P'���ZL ^;>� % �D�	, 	��
�$��
� .&7�+T5%#� ?�V45( P	� ! .�/ '�W4W*� _!�+
* :  P'�Z��-+ `�aX+&-4L%�$-@� �X�:hassanpurm@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.5

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

13
 ]

 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.5.3
https://jcpp.iut.ac.ir/article-1-820-fa.html


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

��

       .�/ &��:L �4A4! 
�V�� 	
 &E:+�4  J�  &�+ �A�� 1���EL .   ?��4+ ,�

F2��+  .�/ .	%K�� bN$U+P  Xc� 6N2�+ 4��14   �4E5� .�	�
 ?�

    &+ �R�
 F2��+ 67 �ZXL .�$ 471G�7%   6�N2�+ 3��� 	
   ���� 

6c 7    ,� .	�4X&M#�%.�5     dL	 1=L�+ " e .�/ &A4! P % �fD

&��+ 
���V�� 9��<g
���G) � % �(.	
 X��c� ?���+,4��14 
����+ P?�

74G�4E4�&�    N� F+�G _Z� h�7 & F=�  ��� P�54�51.+K 4   
���+ % 6�=


� g �R& T=c�% �5. _LK �E&  [ % 4 _LK ��E&  c�� 67 4 ���Z&  1�Z� � F

+&1L�G � 6c�  &M#�% J1==c 
�V c .�54A& �/ . � 4 @�)*$�� J�&

1=$X5 .     Xc� ?�+, 	
 6! &��Z4!�� J1ED4��14   &�+ 
�V�� ?�  
��G

%;�������a��3������5) Theaflavins(TF)( % 7%	������a�4?#������5

)Thearubigins (TR)( 1=$X�5 .   '��Z4!�� 3���  &�M#�% 	
 .��5

    J�4� .�/ &A4!H��4 E:+ �& + &  1L	��M)� .(     d�L	 6�7 3�%;��a�


	, �� W� J1�
 `�N*+ 	
 &@�&+�G
J,�1L� 	
 %   �4��A�G .��4M

)Brightness (B)( "� 6! &M#�%&+ .�/ i�Nf+ 1G�7.  	�4X�7 

 
	�
 TWL.  3�%;��a� F! �jN[ 	
 �5   
%1�2 J�4� .�/�   ����

��� 1>	
 .7%	�a�4 67 ?#dL	_+�8�+�67 FJ�:8   `��N*+ 	
 .�

 &+ J1�

�G.  7%	��a� 4?#     �E:+ T�WL ��5&  � 	
 �     F�c d�L	 
��V

)Total color( 6c �c ke�G l4A4�/ 	
 �. �+ & � P1�G�7�  ��A

��+& 1��=c)� P� P�� % ��.( 6���_V� % F4- ��� ���7 6��! &N+����D 

%;��a��3�5 7%	�a� %4?#�5    1=�G�7 	���M�4HI� .       &���:L ��4A4! ��7 

    �H� _4L .�/+&1L	��M .+4 @�� ?�_ �4  %;���a� 1�   7%	��a� % 34  	
 ?#

98	�5.   g 	
 bN$U+ &  EU� FED 4  ��� '%�A$+ � .95/34= �5 

  ?�+, 	
 98	�5.   + P�G�
�7 bN$U+ 4 �%��A$+ ?�_& %;���a� ,� � 3

 7%	�a� %4  @�� �	 ?#4 + 1&1=c .+4 %;��a� ?�_�3    7%	��a� % ��54?#  ��5

 H�� �*�4     EU� '1+ `�g % �+
 �4 L �4 m� _44  �+ �&   1�=c)��  P�� P

�� P�� P�� P�� P�� % �n .( �1���������L�7%� % 	%�)�� ( % 	%� %

  ?�	�oE5)�� ( �	�7 �7& ke�G �5. c 4 �A&      b�N$U+ Y��8	� 	
 

=/4   + 6c 1L
�EL �	�_M 34@�� ?�_4 %;���a� 1� 7%	��a� % 34 	
 ?#

74 95 3J%�M.�5) Clone(   g 	
 bN$U+ &  EU� FED 4   '%��A$+ �

  � % ����      $Lp '%��A� �ND 67 &M#�% 34 �o&      	
 b�N$U+ Y��8	� 

@��4  G 
��+ 14E4�&� � 4   ,�� T3�%;��a� ��5   7%	��a� % 4?# ����5 .

 % �c
 	�/���:7 �  �)n (L4  �	�7 �7 _&ke�G�5. c 4A& �/ . �� 4 J�

 ?�+, 	
�5.     �/ _Z� h�7 �G�
�7 bN$U+ . =/ 4 $L 346VM �4�.

   EU� ?�+, 6c 1L
�c4   	
 ��     ?��+, 	
 J%��RE5 l ��5.   b�N$U+ 

  ��� '%�A$+ �G�
�7 .9534=/      ?�	��oE5 % �1L�7%� )�� (  	%� %

   
	�/	%� %)�� ( �	�7 �7& <� 44  '��3�%;��a��5   7%	��a� % 4?#  ��5

 g 	
&  EU� FED 4       �_��� ��7 6c 1L
�EL �	�_M ��   EU� ?��+, T �4 �

+4  ?�_3�%;��a��5  ��AG % 4  + T5�c �&�  + �+� P17�4 7%	�a� ?�_4?# �5

   �_�� Fc dL	 %� + T&�17� .�� �	�_M 3   �	�_�M % �5 ��5.   67� �+ 


�7 ���R��4%	 b��N$U+ F��+��D ���H� �RL�.+ ��4 ?�_3�%;����a����5 % 

7%	�a�4?#   ��5  ��/ 	
.  �� 4        ��A�G ��7 ?K ��H� % J�4      F�c d�L	 % �

&+1G�7 . � 	
�  <� 6<@�f+ 3&  ��� J1G P   �	�7 3EC �� &   P98	 �H� 

    EU� ?�+, % �G�
�7 ?�+,4   �/ _Z� h�7 �.   �7 ke�G�5.  
	�+ 

 m� P6<@�f+44 � '��� ke�G 3  g 	
 �5&  EU� ?�+,  �4   % � 9�5 34�=/

%	 �:LK '��H�.M 	��8 6<@�f+ 
	�+ 95 4
�.

 � ����l��	�

��	�L ����

���	�7 3&D�	, `�� 	
 &����� 	
 �W*� J�R$X4��W&�/ .

:G4	�U$�� 1. 3+�� 9@� �  	
 q8�%�� �7 �G	 �:G .�$+�N4! 

 r�D���mO4�&�′��s % ��@�EG& `�g %���mO4�&�′��s % �n

8�G& Q�A�	� %�� ��	
 tf� ,� �$+  Y�VL�1G.� 	
 � T5%#� 3

+� 98	 ,�4 TU7 1���5 % 4�Z�/ 14=&
�M J
�A$�� � ,� 6c 1

%�M#&�5&� % ?
�7 3� 95 1=L�+ �l$e��L&1L
�7 	�
	�e�7  .

�No��1=7. Y�� % 6��7�5��7 . F+��D Y�E� % 
�7 ]��=+ T5%#� 

D�	,&67  	�g���7 ?�Xo.';� 6E5 1G 6$��M �jL 	
 �5 . 	


 	
 _Z� h�7 �G�
�7 	�7 6� Q�EV+J�+�5.�
�+ P
�
�e  �:+ % 


)��7.]��=+ ?�+, 	
 98	 �5  ( 
	�1L�$�� '	�> 67)� % 6u=[ l

� % h�7 l�h�7 %
 % 6u=[ l (1G Y�VL�.


�	73	$

h�7�5.�/ . �G�
�7 	�7 �5 ,� v� .,�X��/ J�R ��+,K 67

 	
 q8�% bG�!W*� _c�+4 '�W .�/ 	� c `�W$L� ?�V45( 	


���� . Y�VL� 	�j=+ 671=���� w;� )@%�43�/ 6N2�+ �,�X. ( %

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.5

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

13
 ]

 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.5.3
https://jcpp.iut.ac.ir/article-1-820-fa.html


 -� 5/ �	�� �� �6����	1/ � 43�0�	1/ 2�-��./ ���-� )�����9�78� (�: -;� �... 

�n

h�7 P_Z� h�7 �7�g	 T5�c�5B��� J�R$�
 	
 ) Trough( 67 

 '1+��	
 �D��  .�+
����� 6O	
 &$L��
��M J
�
 	��8 

 �� 1G17�3�%4 6Nh�7 ?,% 
%12 67 �5�� % 64@%� ?,%��71 .

<71 w;� ,� �/ _Z� h�7. P?
�! 
�eh�7 �5.�;� 4 J1G J1

�% 6746N J�R$�
 �&� &�&) Crush, tear and curl( 1G Y�VL�

 %vy� ,� J
�A$�� �7  l@��+4N&�$+.h�7 '�	S �5. 
�e 

J1G1L1G �1O 95 ,� ?K % Xc� J�M4��14?�?�+, 	
  .�5��P

��Pn� P��� % ���6L�EL % 1G Y�VL� 6W48
 �5.Xc� 41J1G 

 3! " e J�R$�
 	
$X7`�4��) Fluied bed drier( " e 

1L1G ." e '1+ 67 ?
�! �� .�+
 	
 % 6W48
 ��� 6O	
 

&$L��
��M1G Y�VL� .

 �3	� �! ���-�

344<� .��7 &V=� dL	 T��+,K1>	
 3�%;��a�  P P?#47%	�a�

�4��AG%  dL	 cF %	�7 % �$L�5�+ �%	 \Zg )��( J
�A$�� �7 %

1G Y�VL� �$+�$�%�$oy�� ,�.

RA/3N	�

�	�: 

   	
 T��+,K8'�! ^�g ]@�  ��7 J1G 
�e 	�7%
 .�5 �� ^��g �� 6

z�N7�5.  �
�)� F+�c &      1�G Y�VL� 	��o� 6� 	
  .  9�8	 %
 +�  �4 1

TU7���  1��Z45 %  / 4=&     ?���=D 67  F�+�D  &N�>�   P    ?��+, 6��

�G�
�7    �:+ % 
�
�+ P
�
�e  7   6  ?��=DF+�D &D��    ̀ %� 6�O	
   % 

?�+,�5  .Xc�4��14  ?���  P��  Pn�  P���   % ��� 8
 4  6W7  6 ?��=D

F+�D D�� &  Y%
 6O	
    	
    1L1�G 6$��M �jL .Nc �4 _V� 6 ��6 ��5.

	�+K.  Z8 ,� 4  F    34RL�4+ 6X��W+ % vL��	�% 6�_V�  �5)   ,� J
�A$�� �7

  ?�+,Kc��&( 6Z��*+ P��C�]95&R$X7  '�A�> 347 _V� %  �� 6

 ��M	 {7�%	4L�&    m$+ 1=/ % J
�� 4  J�    	�_��� Y��L �7SAS  6UX�L

��/� 1�
�M Y�VL�  %    ,� J
�A$��� ��7 ��5	�
�EL   	�_��� Y��L Excel

1G 9�	.

mQ� � ]3	[>

         ?� L vL��	�% 6�_V� `%1O ,� F>�2 |��$L &�	�7
�
    �7 6�!  6

[4 ,� �    �G�
�7 ?�+, F7�W$+ �H� ×         �A�> 
	��+ 	
 ��4EU� ?�+, 

P3�%;��a�           % ��G�
�7 ?��+, P9�8	 F�7�W$+ % J
��� '��H� &+�E�

     J,�1L� '�A> 
	�+ 	
 �4EU� ?�+,      `��E$2� tf� 	
 J1G .�4M

�  &=<+ 1>	
  
�7 	�
)   `%1O�( .        6�! 
��7 3�� �RL�47 |��$L 3��

                 
���+ 1�4@�� 	
 6�<@�f+ 
	��+ Y��8	� &�-4$Lp '%��A� �7 J%;D

   �4A4! J1==! 
�V�� &��4E4GP         	
 &����5% iK {����G '���44m� 

?�+,�5     % �G�
�7 bN$U+ .9534=/?�+,�5    ��4EU� '%�A$+ .

&+        ?�_4+ �7 .
��, 	�4X7 12 �� 1L���P3�%;��a�  dL	 P?#47%	�a�

     
	���R7 �H� �4��AG % F! .            	�4X�7 F�7�W$+ '���H� 6�7 6�O�� ��7

&=<+  	�
)�= %α (98	×  �G�
�7 ?�+, ×       ?�_�4+ ��7 ��4EU� ?�+, 

%;��a�� 7%	�a� P34    ��AG % Fc dL	 P?#4� &+      6�! 
�EL ?�47 ?���

   ?�+, .�	�
 98	 �5     	
 '%�A$+ �4EU� .�5 ?��+, ��5.   b�N$U+ 

 �� �G�
�7   % �9534=/      % 9�8	 "�� 	
 ��4EU� ]���=+ ?�+, 

    98	 67 94E<� F7�8 �G�
�7 ?�+, "�   	
 ��R�
 .��5 ?��+, ��5 .

                3��� % �X�4L ��G�
�7 ?��+, ?��E5 &�$2 % bN$U+ �G�
�7

&M#�%  '%�A� 67        
��+ '%�A$+ ��
�W+ 14@�� 	
 Y�8	� &-4$Lp .�5

         �
�7 ?��+, �7 ?K F7�W$+ �H� % �4A4! J1==! 
�V�� &��4E4G  % ��G

&��+�7 ���4EU� ?���+,

���M. vL����	�% 6���_V� ,� F��>�2 |����$L

ke���G���5J,�1��L� &��A4! . J1��G .���4M���7 ,� F��>�2 |����$L 

T��+,K.�5  ��!
 % ���	�/���:7)n(  P   �1�L�7%� % 	%�)��(   % 	%� %

?�	�-E5)��( 
	�
 �W7�f+.    67 6O�� �73��6!     98	 F7�W$+ �H�  ×

 �G�
�7 ?�+, ×       ��E� .���7 ��4EU� ?��+,      tf�� 	
 '�A�> &+

  `�E$2��  &=<+ 1>	
   7 
�7 	�
6     34RL��4+ 6X��W+ ]4��� 3��   ��5

             	�$!��� 6�� ��5 b�N$U+ ^�f�� ]�4!�� .��7 �:=�)  .��5	�E4�

T��+,K (  1�G Y�VL�)    `%1�O� .( |���$L 	
     `%1�O �   ��H� �RL��47

F7�W$+  &=<+ 	�4X7  98	 	�
 ×  ��G�
�7 ?�+, ×     .%	 ��4EU� ?��+,

   �4A4! J1==! 344<� '�A>    ���� J�4� .�/  .       Q��L 6�! &���VLK ,�

        	
 ������L i��=$O� &N+���D _Z�� h�7 �G�
�7 ?�+, % .�/ 98	

   &+ J�4� .�/ 14@��1=G�7.  &+ 3���7�=7  �7 ?���      ��4EU� ?��+, ��44m�

       7 �G�
�7 ?�+, % 98	 Q�L �7 ]��=$+  6   Q��L ��7 ?K F7�W$+ �H� �ND

            �	 &@�)�*$�� .�/ �4A4! _Z� h�7 �G�
�7 ?�+, % 98	  `��$=!


�EL .   6�! &+�8	� .��7 �4EU� ]��=+ ?�+, ��� Y,( 6V4$L 	
 	
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.5

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

13
 ]

 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.5.3
https://jcpp.iut.ac.ir/article-1-820-fa.html


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

��

 ��9i).RA/ 3��� N3 5/ �	�� � ?!��-� �	�� D�U� -;� n>	��/ 2	<G -� -��48 �9

8�<�	$ ?
� ��	

+4RL�4'�<7�+ 3

��AG4 �(%)  Fc dL	(%) 7%	�a�4 ?#(%) %;��a�� 3(%)

�,K 6O	
. m� qZ=+44'��

����/� ����/� ����/� ����/� 2 z�N7

**���/� **���/� **�n��/� **�n�/� 1 98	

����/� ���n/� ����/� ��������/� 2 98	 ×z�N7

**���/� **����/� **��n�/� **����/� 2 �G�
�7 ?�+,

**���n/� **����/� **����/� **����/� 2 98	 ×�G�
�7 ?�+,

����/� ����/� ����/� ����/� 8  98	)z�N7 ×�G�
�7 ?�+,(

**���n/� **����/� **��n�/� **����/� 4 EU� ?�+,4�

**����/� **����/� **����/� **����/� 4 98	 ×EU� ?�+,4�

**���n/� **����/� **����/� ����/� 8 �G�
�7 ?�+, ×EU� ?�+,4�

**����/� **����/� **����/� **����/� 8 98	 ×�G�
�7 ?�+, ×EU� ?�+,4�

����/� ����/� ����n/� ����/� 48 �fe

** :=<+& `�E$2� tf� 	
 	�
�1>	
 

        &�+ 	���8 J
�A$��� 
	��+ .,�X��/ 1�L�4MP     &�g 	
  ?��+, ��5 .


�G 344<� '%�A$+ �G�
�7.

�$L�  |   ]���C &�	�795 &R$X�7         &�A4! '�A�> 34�7 J
��� 

            .�=�$��� 6�7 6�! 
�7 3�� �RL�47 T��+,K 
	�+ 9�5 &R$X�7   34�7 

47%	�a�    �4��AG % ?# 9�5 &R$X�7    &�=<+ 	�4X�7      ����� 34�7 .	�


     `��E$2� tf�� 	
 '�A>�  1�>	
    1�G J15� �+)  `%1�O�( .

    `%1O &@�EO� &�	�7�           % ?#47%	��a� 1�>	
 34�7 6! 
�
 ?� L 

  3�%;��a�95&R$X7   &=<+ 	�4X7 �Z�+       `��E$2� tf� 	
 .	�
�

  1>	
�
 1G J1.   3�� 95&R$X7 �(�E$2�   �7   6      T4�� 
��O% ��ND

,��  &��4E4G ��$ + .�5) N�& F=� �5 (��7. @�� 4  1 %
 3��   % J
�+ 

9534=/     7 ?#47%	�a� 67 3�%;��a� F�1Z�   6   J�	 ,� &-� ?��=D  .��5

   ?#47%	�a� 14@��&+1G�7.    ?�	�-E5 % �1L�7%�)��( %  	%� )�� ( _4L

95&R$X7          1�L
�EL �	�_�M �	 ?#47%	�a� % 3�%;��a� 347 �Z�+  .

  dL	 % 3�%;��a� 347 F! dL	 % ?#47%	�a� _4L % F! 95 &R$X�7

  &=<+ 	�4X7 �Z�+     `�E$2� tf� 	
 .	�
�   1>	
   1�G J15� �+.

 �+� 3�� �(�E$2�  &+              % 3�%;���a� 
���, 	�4X�7 ��H� ��ND 67 1L���

  � 	
 ?#47%	�a��V   1G�7 F! dL	 
� .    
%1�2 �(�E<+��   ,� 1�>	
 

              ZX�L ?#47%	��a� 6�7 6�4W7 % 3�%;���a� 67 &��:L F! dL	  J
�
 �

&+ 
��G .    ?�	��-E5 % �1�L�7%�)��(P  �1�L�7%� % 	%� )��( %  % 	%�


	���/	%�)�� (% 3�%;����a� ���H� 
	���+ 	
 &:7� ��+ |����$L _��4L

      % F! dL	 �7 ?#47%	�a�95&R$X7      1�L
�EL �	�_�M �:LK �Z�+  .

     �4��AG % 3�%;��a� 34795&R$X7     &�=<+ 	�4X�7 �Z�+   	
 .	�


   `�E$2� tf�� J15� + 1>	
 1G .��$L 34   ��ND 6�7 �(�E$2� 6V

 %;��a� TWL�     � 	
 ?K '�W$ + % 3�   ��A�G 
��V4  � &�+ 1�G�7 . 	


  F7�W+95&R$X7 A=+ &      ?#47%	�a� % �4��AG 347 �
  1�G J1P &�@%

��  395&R$X7 =<+ &   
�ZL 	�
)   `%1�O�.(        6�7 6�O�� ��7  3��� 6�!

 7 ?#47%	�a�  6           
��O% `��N*+ 	
 v-Ny�E! ]�4!�� "� '	�>


	�
P 	�j$L� +�&7%	�a� 6c ��	4O�+ ?#� T5�c ] �4��AG1G J

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.5

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

13
 ]

 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.5.3
https://jcpp.iut.ac.ir/article-1-820-fa.html


 -� 5/ �	�� �� �6����	1/ � 43�0�	1/ 2�-��./ ���-� )�����9�78� (�: -;� �... 

��

��9iJ. �U� N�>	i N� "�	K[� -;� 4�b>	�� N73	K�  × ?!��-� �	�� × �9

8 4���/ 2	<G -� -� 5/ �	��

�8�/ l�� N� �	�� 
	$ ?�<�8

'�A> T��+,K .�5	�E4�

 �4��AG(%)  Fc dL	(%)  ?#47%	�a�(%)  3�%;��a�(%)

40/42cd 2/39fg 10/40defg 1/13abc  × 
�
�e �G�
�7 ?�+, × �4EU� ?�+,��6W48
 100 98	

36/18defg 2/67ef 10/79cdef 1/12abc  × 
�
�e �G�
�7 ?�+, × �4EU� ?�+,��6W48
  100 98	

31/44hij 2/71e 10/89cde 0/98bcde  × 
�
�e �G�
�7 ?�+, × �4EU� ?�+,n�6W48
 100 98	

28/22jklm 2/37gh 10/69cdef 0/85defghi  × 
�
�e �G�
�7 ?�+, × �4EU� ?�+,���6W48
  100 98	

25/25mno 2/41fg 10/55defg 0/70ghij  × 
�
�e �G�
�7 ?�+, × �4EU� ?�+,���6W48
  100 98	

35/04efgh 2/66ef 7/84mn 1/16abc  × 
�
�+ �G�
�7 ?�+, × �4EU� ?�+,��6W48
  100 98	

32/40ghi 3/45ab 9/41hijk 1/15abc  × 
�
�+ �G�
�7 ?�+, × �4EU� ?�+,��6W48
  100 98	

28/56jkl 3/31abc 10/04efgh 1/01bcde  × 
�
�+ �G�
�7 ?�+, × �4EU� ?�+,n�6W48
  100 98	

24/82no 3/06cd 9/88fghij 0/85efghi  × 
�
�+ �G�
�7 ?�+, × �4EU� ?�+,���6W48
  100 98	

22/94op 3/58a 10/39defg 1/00bcde  × 
�
�+ �G�
�7 ?�+, × �4EU� ?�+,���6W48
 100 98	

29/55ijk 3/05cd 11/29bcd 1/07bcd  × �:+ �G�
�7 ?�+, × �4EU� ?�+,��6W48
  100 98	

26/03lmn 3/45ab 12/33a 1/05bcd  × �:+ �G�
�7 ?�+, × �4EU� ?�+,��6W48
  100 98	

21/49p 3/20bc 12/45a 0/81efghij  × �:+ �G�
�7 ?�+, × �4EU� ?�+,n�6W48
  100 98	

22/74op 3/19bc 12/60a 0/85defghi  × �:+ �G�
�7 ?�+, × �4EU� ?�+,���6W48
  100 98	

21/27pq 3/04cd 12/15ab 0/73fghij  × �:+ �G�
�7 ?�+, × �4EU� ?�+,���6W48
  100 98	

33/16fgh 1/59lm 7/78mn 0/65ijk 	 1��Z45 98 × 
�
�e �G�
�7 ?�+, × �4EU� ?�+,��6W48
 

27/32klmn 1/71kl 8/76kl 0/62jk  1��Z45 98	 × 
�
�e �G�
�7 ?�+, × �4EU� ?�+,��6W48
 

27/11klmn 1/88jk 8/99jk 0/62jk  1��Z45 98	 × 
�
�e �G�
�7 ?�+, × �4EU� ?�+,n�6W48
 

22/95op 2/04ij 9/18ijk 0/64jk 98	 1��Z45  × 
�
�e �G�
�7 ?�+, × �4EU� ?�+,���6W48
 

18/91q 2/08ij 9/69ghij 0/48k  1��Z45 98	 × 
�
�e �G�
�7 ?�+, × �4EU� ?�+,���6W48
 

37/08def 2/81de 9/94efghi 1/21ab  1��Z45 98	 × 
�
�+ �G�
�7 ?�+, × �4EU� ?�+,��6W48
 

53/25a 2/40fg 11/96ab 1/36a 5 98	 1��Z4 × 
�
�+ �G�
�7 ?�+, × �4EU� ?�+,��6W48
 

47/71ab 2/27ghi 12/13ab 1/21ab  1��Z45 98	 × 
�
�+ �G�
�7 ?�+, × �4EU� ?�+,n�6W48
 

44/65bc 2/11i 12/34a 1/05bcd  1��Z45 98	 × 
�
�+ �G�
�7 ?�+, × �4EU� ?�+,���6W48
 

24/56no 3/13c 11/63abc 0/87defgh 5 98	 1��Z4 × 
�
�+ �G�
�7 ?�+, × �4EU� ?�+,���6W48
 

38/43de 1/44m 6/30p 0/89defg  1��Z45 98	 × �:+ �G�
�7 ?�+, × �4EU� ?�+,��6W48
 

33/56fgh 2/10i 7/03o 0/92cdef  1��Z45 98	 × �:+ �G�
�7 ?�+, × �4EU� ?�+,��6W48
 

33/27fgh 2/13hi 7/13no 0/86defgh 1��Z45 98	 ×  �:+ �G�
�7 ?�+, × �4EU� ?�+,n�6W48
 

27/19klmn 2/05ij 8/05lm 0/67hij  1��Z45 98	 × �:+ �G�
�7 ?�+, × �4EU� ?�+,���6W48
 

25/97lmn 2/12i 8/15lm 0/68hij  1��Z45 98	 × �:+ �G�
�7 ?�+, × �4EU� ?�+,���6W48
 

��	�
 6c ?�$� �5 
�1D.L 67� + B%�2 4e� P1=$X=<+ B;$&	�
. `�E$2� tf� 	
 �1L	�
 1>	
 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.5

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

13
 ]

 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.5.3
https://jcpp.iut.ac.ir/article-1-820-fa.html


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

��

 ��9i*.���b[7�� ��	� ��/ 2	<G 4��8 �9

8 4�<�	$ ?
� ��	

** :=<+& `�E$2� tf� 	
 	�
�1>	
 

%95&R$X7   %
 3�� 347   A=+ �$+�	�� &   ?�E5 �+� P1G�7     	
 6�c 	�g

  `%1O�   J15� + &+
�G � �  395&R$X7 =<+ & 
�ZL 	�
.   	
 F7�W+

   ?�	��-E5 % �1L�7%�)��(P      �1�L�7%� % 	%� )��(   %    
	��/	%� % 	%�

)��(95&R$X7 7 4  7%	��a� 34   ��A�G % ?#4   �A=+ �	 �&  %  �=<+& 	�


 J
�EL �	�_M1L� .9534=/      F! dL	 % �4��AG 347 9�5 &R$X�7

  &=<+ 	�4X7 &A=+     `�E$2� tf� 	
 .	�
�     1�G J15� �+ 1>	
  .

  3��95&R$X7  
�7 	�j$L� 
	�+ �;+�! P    ��7 F�! d�L	 T��_�� ���, 

 ����� J����E5 .���/ �4��A��G T5���! . 	
'���<@�f+ % �1��L�7%� 

  ?�	�-E5)��(P      �1�L�7%� % 	%� )��(P    �1�L�7%� % 	%� )��( %    % 	%� 

  
	�/	%�)�� (L4  _95&R$X7 &A=+   =<+ % &
	�        % F�! d�L	 34�7 

 �4��AG�	�_M��� J1G 

   ,� F>�2 |��$L w����7     ��
�W+ 347 &L�4��M	 {7�%	 6�_V�

 ���4EU� ?���+,m$+ ?����=D 6��7��4 FW$X��+ �)X (% ���5 ��� ,� l

>�)��e4c '�4��A& 6��<@�f+ 
	���+ ���=<&P3�%;����a� 1��>	
 

7%	�a�     �4��A�G % F! dL	 P?#4     m$+ ?���=D 6�7  �4    6$X�7�% �)Y(P

     &�=<+ 	�4X7 &fe &L�4��M	 6f7�	.	�
) � %=α(     ?��+, 34�7 

    1>	
 % �4EU� %;���a��    EU� ?��+, % 3 �4     ��A�G 1�>	
 % �4 �

 1G J15� +)   `%1O�    FoG % � ( ��M	 %4 7 ?�4  EU� ?�+, 3 �4 �

 �� %� m$+ �4 =<+ �5�& 
�ZL 	�
 .6f7�	     34�7 &L�4��M	  ?��+, ��5 .


�7 ��, '	�> 67 3�%;��a� 1>	
 % �4EU�:

]�        [89430001307510 2 /rX//Y −= 

  6f7�	� 7 P4,� T�n 3�%;��a� '��44m� ,� 1>	
  �	 ?�+, &g 	


   64O�� �4EU�  � 67 P
�c� ��� 34  6�c ]         ��4EU� ?��+, ��G�M ��7 

    T5�! 3�%;��a� ?�_4+�   ����)   Fo�G�.( %� 	 %  �1�L�7%�)��( % 

�  
	�/	%� % 	%)�� (   1L
�EL �	�_M �	 &:7� + |��$L _4L . T5�!

  &+ 3�%;��a� ?�_4+    &��4E4�G .�5,�� T4� T5�! �ND 67 1L���

   % ?K9534=/        �7 ��R�
 '�Z4!�� 67 3�%;��a� F�1Z�   6  ��)�e

?#47%	�a�1G�7 �5.

    347 &L�4��M	 6@
�<+?�+,�5      �4��AG 1>	
 % �4EU� .L4 _

��, '	�> 67
	%K�7 1G :

]�         [93420003407923 2 /rX//Y −=

  w����76f7�	�P         T5��! ��4EU� ?�+, �G�M �7 �4��AG ?�_4+ 

�  ���)  `%1O�    FoG % � ( �C %� Z� ]44   L `1�+ 3 �4     ��7 ��7��7 _

n� %
�7.   T5�!   �_�� �H� 	
�  EU� ?�+, T4  �   &�+ �4��A�G  1�L���

  14@�� �ND 67      ,% �7 '�Z4!�� �� % v-NyE! '�Z4!��   &@��-@�+ ?

  ?#47%	�a� F�+ (�7 1G�7 �5 .9534=/   3�%;��a� ?�_4+ T5�!  _4L �5

&+                6�7 6�O�� ��7 6�! 
��G �4��A�G ?�_4+ T5�! ]O�+ 1L���

95&R$X7          �jL 67 FE$*+ .�+� 34=/ �4��AG % 3�%;��a� .(�7 

&+1�	 .%�	 %  �1�L�7%�)��( %     
	��/	%� % 	%� )�� (    |���$L _�4L

L �	�_M �	 &:7� +1L
�E.

            ��H� % �4��A�G % F�! d�L	 '���44m� �$:7 64O�� 	�j=+ 67

       F! dL	 % �4��AG .%	 ?#47%	�a�% 3�%;��a� ?�_4+P  ?�4��M	 

1=/             ��4m$+ ?���=D 6�7 ?#47%	��a� % 3�%;��a� 1>	
 347 J�4m$+

  FW$X+   1>	
 �7      �7 F�! dL	 % �4��AG  6      6$X�7�% ��4m$+ ?���=D

 1G Y�VL� .      4���M	 6��_V� |���$L w����7  1�=/ ?�   J��4m$+ �74 3

 ?#47%	���a� % 3�%;����a� PF��c d��L	 ���7 &L�4����M	 6��f7�	,����

'�A>%;��a�� 37%	�a�4 ?# Fc dL	��AG4 �

%;��a�� 3�

7%	�a�4 ?#**���/��

 Fc dL	**���/�**���/��

��AG4 �**��n/��n�/��**���/���

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.5

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

13
 ]

 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.5.3
https://jcpp.iut.ac.ir/article-1-820-fa.html


 -� 5/ �	�� �� �6����	1/ � 43�0�	1/ 2�-��./ ���-� )�����9�78� (�: -;� �... 

��

 ��9ij.RA/ 3�-L� `���� N�>��� � 5/ �	�� 4�U� d7B -� -�.[� ���
� N� NK� "K[7� -)X (�/ 2	<G ��� �9

8 4

8�<�	$ ?
� �.[� ���
� N� �	� N[7��� -)Y(

 q7�=+

m�44'��
+4RL�4'�<7�+ 3


�,K 6O	
.

%;��a�� 37%	�a�4 ?# Fc dL	��AG4 �

fe 6f7�	&�**�����/������/����/�**����n/�

&8�7J1L�+������/������/������/������/�

** : =<+& `�E$2� tf� 	
 	�
�1>	
 

 "p!).�-L� �fW ���� � 5/ �	�� 4�U� d7B-� -�.[� ���
� N� NK� "K[7� -)X(2	<G ��/ �� �9

8 4

8�<�	$ ?
� �.[� ���
� N� �	� N[7��� -)Y(

 ��9iZ.RA/ 3�-L� Nf��� N�>��.[� 9
$ �� �-��	K� 43�0�	1/ -3 4)TF(���	1/ �� �6)TR (d7B -�

� 	� 9G��� "8 =>� ��R)TC(

��C���M	 ]4L�&

TF TR��1Z+ ,� r�D�R*)� 4 tJ1G
+4RL�4'�<7�+ 3
�,K 6O	
.��M	 `1+4L�&

**nn��/��TR **���/�����/�����/�
����/���&8�7J1L�+

**����/��TF- TR **����/�**����/���n�/������/�
����/���&8�7J1L�+

** : =<+&�
 `�E$2� tf� 	
 	�1>	
 


�M 
	%K�7� 1) `%1O�:(

]�     [4303765053660 2 /RTF/TR/TC =+=

�7 � �  3�   
%12 w����      F�! dL	 '��44m� ,� 1>	
     ��% 6�7 4 6N

%;��a��  7%	�a� % 34?#   64O�� 
�M�1.        F�! d�L	 1�>	
  ZX�L �

       % 
	�
 ?#47%	�a� % 3�%;��a� 1>	
 �7 94W$X+ ��@    ?�_4+ T��_�� 

           F�! d�L	 ?�_4+ T��_�� ]O�+ ?#47%	�a� % 3�%;��a�
�M ��1 .

    67 6O�� �7 6V4$L 3��95&R$X7   �! d�L	 34�7 .(�7   1�>	
 % F

   ?#47%	�a� _4L % 3�%;��a�)   `%1O�(   
�7 	�j$L� 
	�+  .    6�O�� ��7

   |��$L 67_V��6         6! 3�%;��a� % �4EU� ?�+, ��
�W+ 347 ?�4��M	 

RL�47�+ T5�! ��
�7 �4EU� ?�+, `�g T��_�� �7 3�%;��a� ?�_4

y = 0.751- 0.0013x
R2 = 0.8943

0
0.2

0.4
0.6

0.8

0 50 100 150 200

دقيقه ) زمان تخمير (

ين
لاو

 تئاف
صد

در

y = 3.729 - 0.0034x
R2 = 0.9342

3.1
3.2
3.3
3.4
3.5
3.6
3.7

0 50 100 150 200

دقيقه ) زمان تخمير (

ت
فافي

د ش
رص

د

�/�

�/�

�/�

�/�

�/�

�/�

�/�

�/�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.5

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

13
 ]

 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.5.3
https://jcpp.iut.ac.ir/article-1-820-fa.html


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

��

 ��9iX.RA/ 3�-L� Nf��� N�>��.[� 9
$ �� �-��	K� 43�0�	1/ -3 4)TF(���	1/ �� �6)TR(� 	� 9G�� d7B -���	<! ��R� ?)B(

��C���M	 ]4L�&

TRTF��1Z+ ,� r�D�R*)� 4J1G t
+4RL�4'�<7�+ 3
�,K 6O	
.��M	 `1+4L�&

**���/��TF **���/�**���/�
���n/�����/���&8�7J1L�+

**���/��TF- TR **���/��**���/�**���/�����/�
����/���&8�7J1L�+

** : =<+& `�E$2� tf� 	
 	�
�1>	
 .

)  `%1O�    FoG % �( &+  6V4$L ?���         T��_��� ��7 6�! 
��! .�4M

 �4EU� ?�+,P F! dL	 �/ .7 �$ 47  6 ?#47%	��a� T��_�� �ND ��5

�_��� + T&�7�1 .  ]���C6f7�	67 ���
      T�WL �RL��47 _�4L J1�+K 

 ?#47%	�a� �$ 47   L	 
�V�� 	
 �5  &+ F! d1G�7) 6�f7�	�.(  |���$L

  1=/ ?�4��M	 6�_V�  J�4m$+74  3    ?#47%	�a� % 3�%;��a�  ?��=D 67

   FW$X+ �4m$+  �7 7 �4��AG  6  6$X7�% �4m$+ ?��=D L 4 7 _4  �RL�� ���Z�	

&=<+ 	�4X7	�
7 4� 3�m$+ 34 
�7 �5�)`%1O�.(

]�[5604720770642515040713 2 /rTR/TF//B =−+=

 w����76f7�	� 
%12 6! ��,� 1>	
  �4��AG '��44m�  67

�%4m$+ %
 6N4%;��a� ��7%	�a� % 34 ?# 64O�� �	P1G 1>	
 

 T��_�� ?#47%	�a� T5�! % 3�%;��a� T��_�� �7 �4��AG����.

�7% |��$L 3�� 67 6O��9534=/95&R$X7 �Z�+ =<+ %&	�
 347 

 3�%;��a� % �4��AG) `%1O� (&+3�� ?���6V4$L 6L�M .�4M

�7 6! 
�! 1>	
 ?#47%	�a� T��_�� % 3�%;��a� ?�_4+ T5�! 

&+ T5�! �4��AG17��.


��Rb�	q�

 Nc ,�4      W*� _c�+ Y�$*+ ?�	�oE5 % ?�$�%
 64  ��/ '�W.   	� �c 

)5(4?�V ( % 67��8K J#.   �+,K `�aX�+ 	�_M�o�G w1�=:+  �� J�R 

�/�,�X.    �+,K Y�$*+ ?�	�oE5 % � 7 J�R 4 �G�4E&  	��R���y� .

&+
�G.

��	
�������	<[��

�.Y Pw18� .���n .T=c�%�5.7 4G�4E4�&�	%K�� `�g 	
 .�/ . . ��L	�e 6NV+��:�����.

�.j��2& Y P .���� .:74 ,�� 6=. ��G �  EU� 6N2�+ {4 Xc� �4��14   	
 �1=���� @�� 4 �/ 1. � 4 � J��?�� .���  ��=G	�c 6+�L ?�& 1G	� P  J�R L�
 

$<=>&+� 4Zc�4�?��:� P.

�.Y PF4>� 	�� 3X2 .���� . /.�/ .	%K 3� % .	�-�� .?;4M J�R L�
 '�	� $L�.

�.  	 P
�#L 3X2 .���� .�	�7&    c �7 �H�+ F+��D 4A4 �/ �.    F2��+ 	
 1=����. @�� 4 ?K 1 .�����=G	�c 6+�L ?�&1G	� &L�Z[�7 P  J�R �L�
 

?�	1L,�+ ?�=� % Y�ND.

�.&�%	  .�MW24 � P�W.	 .���� .o �4     �/ 	
 9<g % �fD F. � 4J�. �/ 6NV+  $L� P.        ?��V45( P	� �! .��/ '�W4W*� _!�+ '�	�

�:�n��� .

�.
�V�. Y P .���� .�	�7& c�� 4 G '�Z4E4�&�   �/ _Z� h�7 . J,�1L� % M4�.6L�EL 	
 3L�� �5. ?K b�N$U+  .�� ��  ���=G	�c 6�+�L ?�&P

@�D �,�+K _c�+&R=5�� 4:G ?�45( �=5�7 14?�V.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.5

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

13
 ]

 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.5.3
https://jcpp.iut.ac.ir/article-1-820-fa.html


 -� 5/ �	�� �� �6����	1/ � 43�0�	1/ 2�-��./ ���-� )�����9�78� (�: -;� �... 

��

�.L�%���& z P.Q .���� .EU�4 c 34A4 �/ �. � 4    J
�A$�� �7 J� _V� ,�� c�� 64 G '�Z4E4�&�   X2 ?�+,K % & .��� ���=G	�c 6+�L ?�& 1�G	� 

&L�Z[�7P+;�� 
�,K J�R L�
 &W*� % Y�ND 12�% 4'�WP?��:� .

�. Y P1=+
��+.� . B % .�yG�. .���� .�	�7& c�� 4 G '�Z4E4�&�    �/ % _Z� h�7 .       c 	
 ?K '���H� % l e 4A �4  ��/ �.  @�)�*$�� & .

 5%#� ^�g&+;�� 
�,K J�R L�
 &5( 12�% 4?�V.
9. Deka, M. and P.C. Bhattacharyya. 1997. Optimum fermentation for C.T.C Teas during different flushing seasons in 

North East India. J. Plant. Crops 25: 180-188.
10. Mahanta, P.K. and S. Baruah. 1992. Change in pigments and phenolics and their relationship with black tea quality. 

J. Sci. Food Agric. 59: 21-26.
11. Obanda, M., P.O. Owuor and R. Mangoka. 2001. Change in the chemical and sensory quality parameters of black 

tea due to variation of fermentation time and temperature. Food Chem. 75: 395-404.
12. Obanda, M., P.O. Owuor, R.M. Oka and M.M. Kavoi. 2004. Change in thearubigin fractions and theaflavin levels 

due to variation in processing conditions and their influence on black tea liquor brightness and total color. Food 
Chem. 85: 163-173.

13. Owuor, P.O. 1992. Change in quality parameters of commercial black seedling tea due to the time of the year in the 
Eastern Highlands of Kenya. Food Chem. 45: 119-124.

14. Owuor, P.O. 1994. Change in theaflavin composition and astringency during black tea fermentation. Food Chem.
51:251-254.

15. Owuor, P.O. and M. Obanda. 1998. The changes in black tea quality due to variations of plucking standard and 
fermentation time. Food Chem. 61: 435-441.

16. Owuor, P.O. and M. Obanda. 2001. Comparative responses in plain black tea quality parameters of different tea 
clones to fermentation temperature and duration.  Food Chem. 72: 319-327.

17. Owuor, P.O. and J.E. Orchard. 1990. Changes in the plain tea quality parameters, individual theaflavins composition 
and tasters evaluation of black tea due to extent of two-stage wither, fermentation time and time of plucking. Tea 
Res. Found. 11: 29-33.

18. Owuor, P.O., J.E Orchard and I.J. McDowell. 1994. The changes in black tea quality due to variations of plucking 
standard and fermentation time. J. Sci. Food. Agric. 64: 319-326.

19. Owuor, P.O. and S.G. Reeves. 1986. Optimizing fermentation time in black tea manufacture. Food Chem. 21: 195-
203.

20. Willson, K.C. and M.N. Clifford. 1998. Tea Cultivation to Consumption. Chapman & Hall Pub., London.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.5

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

13
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.5.3
https://jcpp.iut.ac.ir/article-1-820-fa.html
http://www.tcpdf.org

