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

��� 

��	-��. � /�0	� 12.� 1-	3 4� �0	5643 /27�!�2 ����8��4� 

�9:-� 1;2 �	�� �� �< 
	� 
�.� 

-	5� 	 �/*%! =4>� ?�=7**7 @� ?�� �.�A-=7*�
4�B2 
7%� �6C@�D

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

�7�E& 

� �� �	2 	� ��0	�Cucumis melo L.�%� �. 4-� FG� 1H I�. 
��0	A J8�B@� K-46 1� �.4-. �� .� �-8	� I�H �	�.4L �	"�. M�BL

 M	B"L. ��L 1� ��.� I�. .O��. 
.�.� ��0	� 12.� 1-PQ6 �"�C� J	��H46 �. 
�	�R� 
�	S � ���� 
�	-� 
. .�)7
2	�
	�7��. 4TH. 1U
��<

 
	�7��. V�W. � 
��4X 4�W (4& Y	�!. (I�. .���	S S� 4X	1ZC[. �P� �A �	U%A \��6 I!	H I%A 1H 12.� K-. �7! �� 
���	�UH

 �.4] �.���	�H �	�"L. �� 1� �< �. 
4;-� 7�#� ��	#"�. ?�4�9 $ � �7 � ^>� .P0 � �7�	�2 �� $�_�6 .� �-.PW J	�-	X �. 
. 7�� .��	BU�

 ��0	� 12.� �. $[	S 
.�.� pH �T
L ���7@� �� ?I�. 2 �	_�. K-.4�	
� 1;�28�� 
�.� IR�2 4R�� �< J7� .�. ��	#"�. 	� ^��:3 K-. ��

(< �4"2	R
H �	 �6 1� � O46 � �0 1`�	�S 	- aH	� ?�	5643 7��. � �	5643 ?b-4"��pH 	6 ��	B� *c/d�	_�. V�646 K-7� � I�	- ^�	H 

I���	] 	� � �.7-	3 ?
PQ� �27�!�2 b- 7�0�6 O4-P3 �U� ��0	� 12.� �. 8	� IU�49 �.4U] �U��4� �� .1U-PQ6 O��. 4U��Q6 � �27�U!�2 
.

�9:-� �� �< ���4_�� � �RS ?�-	� �!�_-��� 
	�e1;2 1"#� �	`>- 
	�� �� �27�!�2 
�.�)C�d(7! ��	-��. .f-	U"2 g	�. 4� 1U�

 �7�< I�� K�h6�43 �. �
W ��0	� 12.� �27�!�2 ?)cD/*7[�� (4#R� ?)+/d*�3�3�.(���	"3 �)*i�3�3�.(1�I�� 7�< .��	-��. f-	"2 	U�

�4"2	R
H 
�	S ��0	� 12.� �27�!�2 1H �.� �	�2 O4-P3 �	�"�. K-4"��� 
.�.� �	5643 ���� ��H)�	�"�.ij/+�.c(�7�	�� �7� 1� 1A�6 	� �

12� 2 �� 4 >� � bkH �	l< 	6 $].7S �27�!�2 ?	�e� �� 1"#� �	`>- 
	�)C�d($�	] 1;2 I�. 
�.�.

�m.� 
	� 
7��� :�27�!�2 ?��	B� ?��0	� 12.� �"�C� 
	� �9:-� ?.� 1-PQ6 
	� �27�!�2 ����8��4� ?
. 

1�75� 

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

 �� -�. /-�0� 1- �23. 4
	-
 ,
$�5 /* 6&' 78�$&89 �:;� -	

7< 6=%< 7�-�0� ���>( �=2� 4
1�+ �� -	 ,�� 7&< 
$!( 
	(* .


("' 	
 /�:! ��� !@/A��-1(	 
�� �B �� �+- �3� 
	��2�< 

C� D
��< 
$E /1( F	-GB)��F�H IJ' (
	-
 1��� K�L�(�� ��.

M:< 
-$&< 	
 7;�L�(�� N��;< K��� O
	(-�&� ( ��&# 47�-�&. ,�&B

 47;PQ O
	(-�� ( �#$H 	
 �&� ";RJB S��$P' ( ST. 4/* ,�B

 ��# /��< K�-��6�Q
 �R��� ,�R%�� �� B- U�V< �Q$:+ �+-

)@(A.(MB��&# ��W�&+ "&�Q$� /-G�< /$;�- /-�&�- 	
 F�&E�/A


("&' 	$%&� ��&# U�V&< ��-�&+ ( K� /$�2�<��F�H$&2�� 

�&&&��
 	
 M&&&X	 K&&&�- �&&&� �&&&+-�@@F�H$&&&2�� �&&&+-)�.(

�.I���� ��Y�-
 7+�;#	�� �RE$<* "#	-	��
�R+- ( 	��%�-
 4N��;5 ( F$2Z 7�-�.4,1	(�%[ O"\%�-
 4O�8%�-
 7+(
�� ":%< 

�.
�R+-S���P� ]T5- ( �Z-	14,1	(�%[ O"\%�-
 4":%< 7+(
�� O�8%�-
 

*:7\��(�R\Q- �J� 4S�P��\< D$LJ< :fshahidi@ferdowsi.um.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

3.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
07

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.33.1
https://jstnar.iut.ac.ir/article-1-1064-fa.html


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

��� 

/� B 	$) 7&< �^'T< �� 7��&:! ,�&B	���< 1- �&< 	$%&� 
$&#

 _&2R`< ( O"& Z 6&�W
 1- 7#�� �<- K�- �� 
	-
 ,
��1 �25��

 
$P � �2 ! 1- 4�+-F-
 ,	-
 �&� a$&��< 
"�R< ST=%< ( �B

�:�* ST=%&< 4��<�! 1��� �� 7�$8`+�� 	
 7�-$��� �b�R� 	
 (

OG�	$R&+�� ,�B��&# �>�Z ( "�Q$� 7=�c$Q$;=� ( OG�2��R&+- (

MB 	$%� 	
 ,��# SW$V0< M� 	��J� d$;� K�;9 .-�9 	
 �&�

 O
	(-�� ( ��# �=��<- ( ��(	- 6X-"&' ,-	-
 /* ,�&B��� d$&� 

�� "��# d$;� K�- /-��- 	
 �<- �+- _2R`<�@"&+�� MX	 )@.(


	-$< 1- ,	��J� 	
 �+- 7;R3H4U�V< U�V< 1- ��GH�� O";;�

7�"�#$� ��. ,�B ;PQ 7< 7"#�� .D�e< ,-����%g�@%��(	- F
�<

 F"&&Z ,	�&& �� 1- 6&& 0� 1$&&R�W)Lactose Intolerance (  �&&�

K�L�(�� �� �&�+�J' h* ,�B �&�;�)Whey Protein Allergen (

7&&< i&&�	 "&&��� ."&&��� 
-�&&�- K&&�- 7�-�&&. M&&�c	 	
 K�-���&&;�

7�"�#$� "X�� 7;�L�(�� ,�B K�L�(�� "X�� �� 1$R�W h* ,�&B �&�;�

 
��H 	-�X .MB4
$!$< 	�<* jP) K�;9��%	�&9
 ��(	- ��� !

 O
	(-�&� ( ��# U�V< -�Q 4";RJB W�� D(�RJ2� ,-�&� �&B �&:�* 

7 � ��5$� 
$#)A.(D�+ 	
 	$��< 
	-$< �� �!$� �� 4��E- ,�B

 7�"�&&#$� "&&�Q$� �&&�-
 1- 7&&;�L�(�� ,�&&B �&&� 7B�&&�H ,�&&B

kl+ ��1 &!$� 
	$&< 4"&�	-
 7�$&E �%� 	-�&X ��&R��H �&+- .

��# M:< 1- ��$+ 7�"�&#$� K&�- K��� "&' �&� �&� �&+�B ,
�&�1

 -"�� -	 
$E O�8��! ��&# 1- m&� ( O
�&� F(
 O�&8��! 	
 (�&H 


	-
 	-�X �� B-)@.(6�1�� ( ����� 4����n+- 4";B 4�V< 4���b��

 kl+ �� ";RJB 7��B	$%� �2 ! 1- ��1 ( OG��E 1- 7�W�� �%�

 
 -	 7PQ�) 7< -	- ";#�� .�:�*��-
 1- �&�:� 	
 SW$V&0< K�- ,�B

o$+ �	$E 4�B �&� ( ,
�;X SW$V0< 4STp;� 4�B 	
 7H1�&�

 7�"�&&&&#$� �&&&&�:� O
�3R&&&&+- K&&&&.(	 q-�`R&&&&+- ( �&&&&B 

7< "&;�� �)��4��(��.(( "&�Q$� �&��b�� ( �&���� 4"&;B 	


 O��&&# U�V&< �&&�-
 �&&� OG&&��E 	-�&&X �&&!$� 
	$&&< j&&�$< 	$&) 

R��H��+-)��4��(��.(M&:< 7&Hr�( K��&� 7�"�&#$� ,�&B

�&&�-
 1- 6&&5�' S	�&&PZ 7PQ�&&) ( OG&&��E ,�&&B -"&&� KR&&#-
 1-


-$&&< 7&&;. 4D(�RJ&&2� ( 1$&&R�W /-"&&p� 4W�&&� ,�&&s< 1- /
$&&�

,�B"�+- ��. h�9 6&<-$Z KR&#-"� 4/�&+* Mt&B ��2��X 4d�P#-

��+�J&&' �&&;�GB ( O
�&&+ ,c$&&Q$;=� 4-1 KR&&#-"� ( "&&�Q$� M&&� 

7PB�&< ��Z$; <)A(��(�&+- .,�B"�&+- /-	�&= B ( $&2<

OG&&&&��E �&&&&�-
 	
 
$&&&&!$< h�&&&&9 ,�B"�&&&&+- ( �&&&&;�<* 

Cucumis melo var. saccharinusO1-"&&�- ( K�&&��� -	 ,�&&�H

"�
$ � .YB(r� u�+- ���:�* 1- h�&9 ,�B"�+- /-G�< �A/�%

��@�%"# 7���1	- .C&�R Q�� 4C�LQ(- 4C�LQ$;�Q h�9 ,�B"�+-

 I&&���� �&&� C�	�LR&&+- (@�%4��%4@/�%(�/A%,�B"�&&+- 1-

 7< 6�=%� -	 ��-
 K�- h�9 ,�B"�+- 1- 7�W�� M:+ 7;�� 4";B


 h�9)�A/��(%7&< d�P#-��. h�9 ,�B"�+- �� a$��< "&#�� .

( K��$&��� 4K�G�Q 4K��$�R< ,	(�> �;�<* ,�B"�+- 4��-
 K�- 	


 �	�n+* 4K��c	* ( M� 	-"p< �� K�Q-( �� C�<��$2H ( C� �� I����

 /-G�<�/��4v/�(�/�v)	
 F�&H��� K�L�(�&� F�&H (K�&���

 "�
�H)��.(

M:< 1- /-��- kl+ �� �+- 7���+* ,�B	$%� K��� ��1 �%�

 �� ,G�Q�! SW$V0< 6&��X /* 	
 7PQ�&) ( OG&��E Or&�( �&!$�

7< "#��)�.(MB��-
 /$;�- � 	$%� 	
 SW$V0< K�- ,�B �G&! 

�R&#-"� ,�&8�
 U�V&< 4F-
 w-	$&E ( 72�!* U	�V< w"�-

)�(�(7< N��> ("�$# ./* D�' 7< �� C&� "&�Q$� �&��� "&;�-$�

 7R<T+ 7�"�#$� O
(G�- �1	- �� -1 6&��X M:+ ( "���H 	-�X W��

 	
 7:!$�K�<x�";�� � �3�- 	$%� 7�"�#$� 1��� .

�.�� �O��	�

�&�-
 6&�� �&R�	-( 47PQ�&) ,�&BCucumis melo L. var. til ) (1- 4

�&&Z	G< &&>	 /�&&+-�E /�R&&+- 	
 � &&#�[ /�R&&+�:# 	
 ,- ,$

N&& ! "�"&&# ,	(- .�&&�-
 N&& ! ,�&&B *,	( O
�&&< ( h* �&&� O"&&#

7�$3Z"> �^2. �� "�-�2� F$��$=Q- (G;� O";;[@%( O"&# �RJ&#

 h�R�* 	
)�Ag���Z�+ ("�"�
�H y%E .�RJ&� 	
 mn+ ,�&B

72� O��� 7;2��- z�	�RJ� �&� D�&{`� 	
 Y��&<1* /�&<1 �� ( ,";�

 ,�<
C���8� "�"# ,	-
)��.(( O�R��J&;[ 4YB(r&� K&�- 	


 D�p��� m[�+Sacs) �{��P' �� 6�=%� ,�B S�&P��< O$&�< O"&;B


7< |T)- 

�H (":# �[�# 1- O
�3R+- 
	$< O"&;;� �&�Pe� 4/-��-

 �[�# 1-CP Celko)/� Q*(4m�&28�- � 8�&+ 1- C��R�+ "�+- 4

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

3.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
07

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.33.1
https://jstnar.iut.ac.ir/article-1-1064-fa.html


�9:-� ��	-��. � /�0	� 12.� 1-	3 4� �0	5643 /27�!�2 ����8��4� ;2 �	�� �� �< 
	�1
�.� 

��� 


-$< ���+ ( �=# ��$+ 1- 7�
(G�- �&[	�< }�&0< ( 7&20< ,�&B

	�&&H* 1(�RJ&&[
 
	$��&&+ �%&&[ (Saubourd Dextrose Agar 

(S.D.A)) �[�# 1-Difco"�
�H ,	-"��E .

��-
 -"R�- �� 
$� S	$5 K�"� 	�� �(	 ( �RJ# 7PQ�) ,�B

y%E �� 4O"# S"<��	
 �p�X
 ,�<
 �� h*v��&� v@�&!	
 

7R��+ 
-�H "�"# O"��J�E )��.(�&�-
 mn&+ h* ,�&B �&� O"&�


 h��+* O�8R+
 1- O
�3R+- 7R�;5"�"�
�H 
�E .1- 6&5�' �� E

 a$2`< �� O�8R+
 �PJ� �� ( 6pR;< K[ ~`%&< ,�&B)�&� �&[

 �� ��Q(- ,�B	� �� Y�� u�+- "<* �+
(4��S"&< ��&� �&p�X
 

h* ( �\# 4�$! � 5 CMC "�
�H a$2`< .6&5�' O��# 1- 

�9	�� /-��-":&# ���E	�[ �� mn+ ( O
-
 	$PZ 7��R[ 7��5 ,�B

 "# 6pR;< .4���E	�� 	
��	$^;< -"&R�- 47�"�&#$� ,�B	� �� ��:� 

pH ��$ � 1- C� �B 1- O
�3R+- �� �B�6�"�� d$� ( M&�) O"&;;�

pH y��R�+ "�+- 6<�# 4��"&5	
 )�&�$ � ,-�&� &' ,�&B ,(�

"�+-(D�p��� O�R��J;� 4)�&�$ � ,-�&� O�R��J&;[ ,(�&' ,�&B ((

D�p��� m[�+)��$ � ,-�� m[�&+ ,(�' ,�B(�&�A/�YB�&� 

���� .h* Y�-G�- j��) 1- mn+ 4��� $ �QpH ����/�"�+	 

)YB��pH u$2�&+�� "&#	 1- ,��H$2! ,-�� /-G�< K�- �� �&B

 O"# ��5$� �+- .(h* 1- O
�3R+- 6�Q
 Q"�&+- 	�;� 	
 ��� $ �

 4M&�) K��&R:� �&� /"�&+	 4D�p��� m��+ ( O�R��J;� 4C��R�+

 7Hr�( �3' O$�< �PJ� �� �!$� ( 7R��� ,�Bg7�"�&#$� )��(


$� ./G B C � �� 
-$< ���+ ( ��-
 O��# aTRE-gK8 B O";;�

Ultra-Turrax T25"&&# F�&&b�- .�&&�$ � ,�&&B �(	 �&&� O
�&&<*

 j��) 1- ( 7B�8%��<1* F� ' K�,�<
 	
 ,	�<C��@ ��S"< 

�� O"&&# OG�	$R&&+�� �&&p�X
 )��(�&&[�� 	
 (,(
 ,�&&B y&&�

�RJ� "�"�
�H ,";� .��$ � T� �B h* 1- O
�3R&+- �� �25�� �&� 
�&+

 ,�<
C��� ,�&<
 	
 ( O"&# y&;E C��)&<
 D�&{`� ,� (

"�"# O��E� .��$ � 7���1	- h(�&;� 	
 �B 7��&<1 ,�&B�( O1(	 

�� S"< �������� S	$5 1(	 .Y��&<1* 4h(�&;� �B 	
pH 4

	
 �& `< ( Cn� �	� # 4m=����7J&' /$&<1* ( 	-�&=� 

y��("B �(	 �� 7PQ�) ��-
 7�"�#$�@�lp� ,-)�	��J� ( "&�

@	��J� h$E (7Hr�( 1- y� �B ,-�� BO�&=�� 4z&�	 4M&�) ,�

)��Body 7�"�&#$� 7��B
 u�J'- ���&��� 7&;�� �&B �&:�* 	
 

�+- /�B
 (����� (	
 72[v	-�=� )vO"�
 �1$<* h��1	- (

"# F�b�- .T<�� ]�) ���� �� 6�	$R��� IQ�X 	
 i��R� "7�
�V&�

 F�� 1- O
�3R+- �� (	-G�-MSTAT-C 4Minitab (Excel �&�Gb� 

"�
�H .8���< 
	$&< K&=�-
 /$&<1* j&��) 1- 7J&' S�3&5 K�

	-�X �J��p< ���H)��.(

4YB(r&&� K&&�- 	
�&&� 	$&&^;< O1-"&&�- �&&�H ,pH 1- pH �&&R< 

D�&&R�b�
Metrohm 691 �&&:! (O1-"&&�- �&&�H 1- m=��&&� ,

7R&+
 �R<$&R[-��	)D"&<RFM 330 ( 7&2< 
	-"��R&+- �(	 (

�A�@ "# O
�3R+- )�.(O1-"�- /$<1*  �&# S�P���� ,��H �&� 7���

 �(	 u�&+- �� ( 	-�=� �+AOAC(1990) �����&� S	$&5 

)�@.(O1-"�- ��H �E�+ D-"2[(�\�< O�8R+
 j��) 1- K�L�(�� ,

�[�&&&&&#Gerhardt 1- K�L�(�&&&&&� "&&&&&5	
 �P&&&&&+�0< (

�l�-	N×6.25)�4�@(��(}&+$� 7�"�&#$� 7&��9 	-"p< 4

�[�&# �E�&+ ��	c c$3��R��+Funke)�(��(4O1-"&�- �&�H ,

�R<$&�$� M�&2� O�8R&+
 �&� M�&+�R� ( M�"+)4m�&28�- �E�&+

D"<(JENWAY, Clinical PFP7O1-"�- (�&� �5�;Z ���+ ,��H

 7 �- h�! �R<$�$�(�R=n+- O�8R+
 1- O
�3R+-)4K&�-c �E�&+

D"<(AA670 "# F�b�- )��.(��$ � 7�(�\�< ��3�[ 7+	�� �&B

 1- 0< 	
 � `< ( yn[ �^� 	�&H* 1(�RJ&[
 
	$��&+ �%&[ }�

 ������ F�b�- .}�0< ,�B O"# O
-
 �%[��S"&< �g@	
 1(	 

	$���$\�-C��� �8� 
$&!( D�& R'- S"&< K�- 1- m� ( ,	-


MJ���H	-(�\�< 	
 �B�:�* ���H 	-�X 7+	�� 
	$< )�A.(

f-	"2o@� �

p0. (�-	� �! J	��H46 K���6 f-	"2 1U2.� �. $[	S ��	B� 

��0	� 

�&�-
 1- 6&5�' �&�Q(- O	�V&Z 1- 47��� �# S�P���� K���� ,-��

 7PQ�))6�"�� /
(G�- /("� O";;� ( M�) ,�BpH ( "&# O
�3R&+- .

	
D("! �7PQ�&) �&�-
 7�"�#$� 	
 
$!$< 7��� �# S�P���� 4

7< O"B�%< 
$# .R� u�+- �� �� i�� �&+
 ,(�&' O	�V&Z 4O"&<*

@�/�%��( K�L�(�@/�%�b�* 1- ( �+- 7��9 M^Z- � JX ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

3.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
07

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.33.1
https://jstnar.iut.ac.ir/article-1-1064-fa.html


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

��� 

��7A*.��0	� 12.� �. $[	S ��	B� �-	� �! J	��H46 )�� �49 VRS 4�*qq�27�!�2 �49 (

�RJ��E 7��9 K�L�(�� S-	"�B$��� ��$)	 I���� d$� 

��/�±��@/� ��/�±�@/� ��/�±@�/� ��/�±��/�� ��/�±v/�� 7PQ�) ��-
 O	�VZ 

K�8���<�	-�=� ±	���< U-�0�- 

��7AD.��0	� 12.� �. $[	S ��	B� �� ��A�� �27�� ZC�. �.��� )VRS 4�ppm(

m< KB* M�J2� �3J� M�+�R� M�"+ I���� d$� 

���/�±���/� ���/�±��@/� �@/�±��/v ��/�±��/�� @�/�±��/�� ��/�±�/@ 7PQ�) ��-
 O	�VZ 

K�8���<�	-�=� ±	���< U-�0�- 

K�- ,�B"�+- -	 K�L�(�� ,	(�&> �&;�<*)��(��(� J&X (

7��9 M^Z- ,�B"�+- -	 d�P&#-��. h�&9)��(��(6�=%&�

7< 7&< 7PQ�&) ��-
 7�"�#$� -�Q 4";B
 �&� "&�-$� C&� /-$&;Z

 �� 7�"�#$� "#�� ]�l< ,�s< ( 7;�L�( .u(1W 7p�p0� 	
 4

47&��9 6<�# OG��E ��-
 	
 
$!$< 7��� �# S�P���� ���%<

�� O1-"�- -	 �P�� ( K�L�( 
$ � ,��H .S�&P���� K�- /-G�< ,(

 I&&���� �&&� -	�/��%4�/�@%(�/�@%�&&�1	- 
�&&� 7�)�v.(

/-	�&&= B ( W$&&P�!* 1- 7�W�&&� M:&&+ �&&� "&&�
�� �&&��� 

,�B"�&&+- O
-$��&&E SW$V&&0< �&&�-
 	
 
$&&!$< h�&&9

73�5 S�!)
("'v@(%,�B"�+- 1- 6�=%� d�P#-��. h�9 

O"# � 4�+- �&�-
 K&�- U�V&< K�-���&; 7&< �&B "&�-$� ���x&� 

6��X R&#-
 D(�RJ&2� YB�&� �&� 7:!$&��"&#��)v.(( $&2<

/-	�= B ��-
 Cucumis melo var. saccharinus �� -	 	$^;<

 
	$&< 7��� �&# S�&P���� K���� �&b�R� ( O
-
 	-�&X 7&+	�� 

��-
 K�- �� ";R��H 7&��9 
�&�1 ��
�&p< ,(�' �B)�/��(%(

�L�(�� K)�/�v(%";RJB)��.(	$�$�-)�vv� (
�&� �	-GH

 ( S-	"&�B$��� 4�RJ��E 4K�L�(�� 47��9 4��$)	 	-"p< ��

�P�� I&���� �&� 7PQ�&) ��-
 	
 F�E�%4@�%4�/�v%4@/�%4

�/�%4�%I&���� �&� 7PQ�) ��-
 7�"�#$� 	
 (�/��%4�%4

A�/�%4v/�%4�/�%(�%7<"#��)��.(�< UTRE- 6�Q
 /�

 }�-�&# ( MX	 d$� 	
 S(�3� 4/-�8�
 i��R� �� �>�' j�p0�

�� 7 �2X- ��0Q �� �#�� 7< �^� "+	.

D("! �]T<- /-G�< 41- 6&5�' O	�V&Z 	
 
$&!$< 7�"&�<

 7< /�%� -	 7PQ�) ��-
 "B
 ./� B 	$) 7< �^'T< �� 	
 

�H

 O1-"�- 
	$< �5�;Z K�� 1- m&� ( /-G�< K��R%�� �3J� 4,��H

 M:+ K��R%�� M�J2� ( M�+�R� /* ";RJ&B -	-
 -	 .D-( ,(-
*

�B�� "&� �&�-
 Gs< ( �=����� ��-
 �� ";R���	
 1- �&�-(";B ( (

6&&��X M�J&&2� ( G&&;8;< 4M�G&&�;< 4M�&&+�R� 4�3J&&� �&&^� �&&!$�

7< ";#��)��.(

/-	�&= B ( ����-	�� �(	 �&� -	 OG&��E �&�-
 7�"�&#$� 

7���)�� �(	 ���%< YB(r� K�- 	
 O"# �R��H 	�� ("&�Q$�

6�=%&&� 72&&5- S�&&P���� ( "&&�
�� ( 7�"�&&#$� K&&�- O"&&;B


,�s<G�	 /* 	
 
$!$< ,�B�<";�G�;< K�<x&R�( ( K&B* 4M�C

O1-"�- -	 "�
$ � ,��H .	
 �&�$)	 4j&�p0� K&�- u�&+- �&�

 OG��E ��-
 7�"�#$��A/�A%7��9 4v�/�%K�L�(�� 4��/�%4

�RJ&&��E��/�%S-	"&&�B$��� (��/��%�&&� "&&<* �&&+
 .

M&&B M�G&&�;< /-G&&�< K�&&;9�/��K&&B* /-G&&�< 4v�/�/-G&&�< (

K�<xR�(C��/�72�< 4	
 F�H��� 7��&�1	- 7�"�&#$� F�&H 

"#)��.(

((�27�!�2 ��	-��. f-	"2 ���� �� �� ��0	� 12.� 
	�

�4�Lr 
�	� 

	
D("! �7Hr�( ���s� 47��� �#$=�G�� ,�B)pH m=��� 4((

7J')72� ����� ( O�=�� 4z�	 4M�) (��$ � 7�"�&#$� ,�&B 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

3.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
07

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.33.1
https://jstnar.iut.ac.ir/article-1-1064-fa.html


�9:-� ��	-��. � /�0	� 12.� 1-	3 4� �0	5643 /27�!�2 ����8��4� ;2 �	�� �� �< 
	�1
�.� 

��@ 

��
��

�.
�	

�
�

�
��
	

���

�
��
��
	�
�
��
�

��
��
��

��

�

��
 �
!

"�

�
#
$
�
�%

�
&'�
(
��
)*
�
��

�
��
�
�%

��
��

���
	


��
)

��



(

��
��

��
��

��
�

�

���
��

��
� ��

��
��

�

��


�
���

�
	

� 
!

��/�
b

��/�
ab

��/�
a

��/�
b

��/�
c

�#/�
c

�#/�
c

$
%�

� &
� 

&�
	

��
'

��/�
b

��/�
a

��/�
a

�#/�
b

�(/�
c

�#/�
c

�#/�
c

)�
*+�

,�
��

��-
.�

	
��

'

��/�
b

��/�
ab

��/�
a

��/�
b

��/�
c

��/�
c

�#/�
c

)�
*+�

,/
��

&
	

��
'

pH

�#
a

�#
a

�#
a

�#
a

�#
a

�#
a

�#
a

$
%�

� &
� 

&�
	

��
'

��
a

��
a

��
a

��
a

��
a

��
a

��
a

)�
*+�

,�
��

��-
.�

	
��

'

��
a

��
a

��
a

��
a

��
a

��
a

��
a

)�
*+�

,/
��

&
	

��
'

/
0%

�1

��/�
a

�2/�
a

�(/�
a

��/�
a

�2/�
a

��/�
a

��/�
a

$
%�

� &
� 

&�
	

��
'

�2/�
ab

22/�
a

((/�
a

(�/�
a

2�/�
a

�#/�
b

#�/�
b

)�
*+�

,�
��

��-
.�

	
��

'

#2/�
b

�(/�
ab

2�/�
a

22/�
a

22/�
a

#�/�
b

�2/�
b

)�
*+�

,/
��

&
	

��
'

34
5

��/�
a

��/�
a

�(/�
a

#�/�
a

��/�
a

��/�
a

��/�
a

��
'

$
%�

� &
� 

&�
	

�2/�
a

��/�
a

2�/�
a

��/�
a

��/�
a

�2/�
a

�2/�
a

)�
*+�

,�
��

��-
.�

	
��

'

��/�
a

(�/�
a

(#/�
a

2�/�
a

�2/�
a

(�/�
a

(�/�
a

)�
*+�

,/
��

&
	

��
'

6
�


�#/�
bc

�#/�
a

��/�
ab

�#/�
ab

�2/�
bc

�(/�
c

��/�
d

$
%�

� &
� 

&�
	

��
'

��/�
d

��/�
ab

c
(�/�

ab
�2/�

a
22/�

ab
��/�

bc
d

#�/�
cd

)�
*+�

,�
��

��-
.�

	
��

'

��/�
c

��/�
c

��/�
bc

�2/�
a

�2/�
ab

��/�
bc

�(/�
d

)�
*+�

,/
��

&
	

��
'

��
0 

,

�#/�
bc

�#/�
bc

��/�
ab

#�/�
a

��/�
bc

��/�
bc

22/�
d

$
%�

� &
� 

&�
	

��
'

��/�
a

�#/�
a

22/�
a

�2/�
a

2�/�
a

�2/�
b

��/�
b

)�
*+�

,�
��

��-
.�

	
��

'

��/�
bc

��/�
ab

c
��/�

a
�(/�

ab
c

�#/�
ab

��/�
ab

c
2�/�

c
)�

*+�
,/

��
&

	
��

'

7
�%

8,

9
:�

)�
��

'�
;

<&

�

=
��

>
�?

��
'

	
�
�

�
���

@�
�%

9
.4

�B
��

C+
��


��
�	


��
.

9
.4

�B
��

C+
��

E�
���

>
�F

�1�
>

��
 G

?
��

'
)�

��
'�

;
<&


�

��

�%
H

 �
�� 

�H
 1

I
&�

�5
�1

��
	

�J
.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

3.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
07

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.33.1
https://jstnar.iut.ac.ir/article-1-1064-fa.html


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

��A 

��7Ad.2 4�ls6 � ��� �7

H $-7�6 Y�pH�9:-� 4� 12� 2 �RS � �-	� �!�_-��� 
	� ��0	� 12.� �27�!�2 
	� 

d$�6�"�� ( M�) O";;�pH 

D�p��� m��+ ,(�' D�p��� O�R��J;� ,(�' C��R�+ "�+- ,(�' 
O1-"�- 
	$< 	$R��� ,��H 

��/� a �v/� a ��/� a pH 

@/�� a @/�A a �Aa m=��� 

�@/� ab �A/� a ��/� b M�) 

��/� b �A/� a @�/� b z�	 

��/� b ��/� a A�/� ab O�=�� 

��/� b �v/� a ��/� b 72� ����� 

4

4.1

4.2

4.3

4.4

4.5

0 7 14 21 28 35 42 49

(���) ��	�

pH

���� ���	 
��
���� ���	 ���� ���	

$_!*.J.4��Q6 pH1;2 �	�� �� 
�.�12� 2 �� ��0	� 12.� �27�!�2 
	� 

7&&) 7PQ�&&) �&&�-
AO�&&�E� �&&R3B ,�&&<
 	
 ,1�&&+C��	
 (

D("!�4���x� 6�"&�� d$� &;;� ( M&�) O"pH)4y��R�&+ "�&+-

 D�p��� m[�+ ( D�p��� O�R��J;[ (7Hr�( �� /�%� 7�"�#$� ,�B

O
-
 O"# �+-.

�&�Gb� i��R� �&8� /�&<1 �&� 
-
 /�%&� m��&�	-( ,	-
 ���x&� 

7;�< �� ,	-
pH ��$ � �&+- �R#-
 �B)�@/�<PD("&! 4�.(

6=#�7&< /�%&� -	 S-�&��s� K�- "�(	 4/�& B 4"&B
 	$&) �&� 

7< �^'T< ��$ � 

�H �&�$ � (
 1- Y�&� O�R��J&;� ,(�' ,�B

 �8� /�<1 7) 	
 �8�
 O"# ���s� 	�9
 ,	-
 �&+- .�&+ �&B 	


 Y;&�-( �&2Z �&� Mb;&� �&R3B �&� /�&<1 �#�H �� ��$ � ,�&B

 7��� �#$�� ( 7��� �#pH �P��< "�R��� Y�-G�- 1- m&� �<- 4�+-

 -
"b< 4/* "6�Q
 �� O
�� 7) 7Q(G� ��+/*7< -	 W�& R'- /-$� "

MJ&&���H	-(�=�< "&&#	 �&&Z�� �&&� �J&&�-
 "�&&+- "&&Q$< ,�&&B

���K�/
	(*pH O"&# }�0< "&�-)�(��.(�&� F1W k�&>$� �&+-

�B ";9���x� �8� /�<1 �� ,	-
pH��$ � �&^� 1- 7�"�&#$� ,�&B

 7;�< ,	�<* 	-
 �&� �<- 4�+- S-�&��s� K&�- 7=�c$&Q$;=� ��&0Q

	��J� "' 	
 ( 7�G!�/�7<"#�� .�������� 7�	�PZpH /�<1 1- 

�8� 7;�< ,	-
 	
 /* 1- 7&#�� O"&# 
�&b�- S-���s� �<- O
$� 	-


pH�+- 7�G! 4D$V0< .

D("! 	
 q	";< i��R� u�+- �����Gb� (F�&b�- m���	-(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

3.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
07

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.33.1
https://jstnar.iut.ac.ir/article-1-1064-fa.html


�9:-� ��	-��. � /�0	� 12.� 1-	3 4� �0	5643 /27�!�2 ����8��4� ;2 �	�� �� �< 
	�1
�.� 

��� 

4�&&R��H���x&&��&&8� /�&&<1 G&&�� D$V&&0< M&&�) 1�&&�R<- �&&� ,	-
 

T<�&&&� "7&&&;�< (	 C&&&� ,-	-
 ( 	-
7%&&&�-G�- "&&&�g7%&&&B�� 

�+-)�@/�<PD("&! 4�.(�&8� D(- �&R3B 	
 �&� ,	-
 6&�Q


�J&&�2��� ,-�&&� /* /
$&&� �;&&#*�� ( D$V&&0< /
$&&� "&&�"! �&&B 

�&&R3B 1- �&&<- 
$&&� K���&&� M&&�) 1�&&�R<- �&&� /* 1- m&&� ,�&&B 6&&�Q
 

C&&� F�&&b�- Y;&&�-( ,�&&+ 47��� �&&#$�� ( 7��� �&&# ,�&&B 

"&&# �&&R:� D$V&&0< M&&�) .F	�&&:9 �&&R3B 1- m&&� �&&�- 	
 

Y;&&�-( ���%&&�� 4,	�H"&&��< ( 7��� �&&#$�� ( 7��� �&&# ,�&&B

W� R'- "D$V&0< Or&�( M&�) ( �&lZ 4S�&P���� 7&E�� "�Q$�

�&&��� YB�&&� .7&&2Z �&&+- �&&�� �&&� F1W 7&&;�< "&&�(	 M&&.	 	-
 

�&&8� /�&&<1 	��J&&� S-�&&��s� K&&�- 47�"�&&#$� M&&�) �&&� ,	-
 

�+- 7�G! .7&< M:< �{�* M&�) 1�&�R<- �&� �&+- /* "&#�� 	
 

�&&8� S"&&< F�&& � 1- ��W�&&� 7�"�&&#$� ,	-
�K&&�- ( O
$&&� 

�J&�2��� �&^� 1- 7�"�&#$� M&�) �&� �+�;�< /-"� h$&E �&B

 O"# 7���1	- �+- .MB�� i��R� u�+- �� K�;9 �&+
 M&�) O"&<*

��$ � K��R:� 4O�R��J;� ,(�' ,�B)1��R<- ���A/�(��$ � (,�&B

 K���"� 4C��R�+ "�+- ,(�')1�&�R<- ����/�("&�
�H 7��&�1	-

)D("!�.(1- 65�' i��R����x� �8� /�<1 i��R� �� M�) �� ,	-


�� �+
 OG&��E ��-
 7�"�#$� �$VE 	
 	$�$�- j�p0� 1- O"<*

7< ���%< "#��)��.(

�P��p� 4/�<1 7) ��$ � �+ �B 	
 z�	 1��R<- S-���s� "�(	 "

��Gb� i��R� u�+- �� ( O
$� ���� &3� m��&�	-( 7&;�< S(� ,	-


 �&8� /�<1 7)�R&#-"� 
$&!( z&�	 1�&�R<- �$V&E 	
 ,	-
 

�&&+-)�@/�>P4D("&&! �.(D("&&! i��&&R� �&&<-�/�%&&� 4

7< 6��X z�	 D�p��� O�R��J;� ,(�' 7�"�#$� �� "B
 D$PX ,�&�

 �R#-
 �8�
 ��$ � (
 �� �PJ� �+- .7PQ�&) �&�-
 7�"�#$� z�	

 "�+- ,(�' ��$ � ( "�3+ C��R�+ �BD�&p��� O�R��J&;� ,(�' ,

7< 7b�	�� "#��.

�&&�Gb� i��&&R� u�&&+- �&&� 7&&) O�&&=�� S-�&&��s� m��&&�	-( 

�8� /�<1 7&;�< ,	-
 ���%&< �&P��p� �&�$ � �&+ �&B ,-�&� ( 	-
 


$&&�)�@/�<PD("&&! 4�.(D$V&&0< �R�1$=J&&�( -"&&R�- 	
 

�� W�� 7&< �^� 1- 7�$&E /-"&;9 1�&�R<- 6&�Q
 K&�- �&� ( "�&+	 


 /-	(-

�&&=� �&&���	 .�&&� /�&&<1 �&&#�H 1- m&&� �&&2Z���x&&� 

�&&�Pe� Y;&&�-( 
-"&&E	 ( O"&&;;� O�&&=�� 7b�	"&&� 
$&&P:� 4�&&B 

"# 65�' .-�B�� D$V0< 	�RE�+ "j�X	 /* �&��� ����� ( ��

 ���� Y�-G�- .7&Q( �&#-
 �&<-
- F	�&:9 �&R3B �&� "&�(	 K&�- 

�&8� /�&<1 Y�-G�- �� �!$� �� /* 1- m� �&� ( ,	-
 M&B KR&`�	

�RE�+ -
"b< _2R`< 6�W
 �� D$V0< 	"�&� O�&=�� 1��R<- 	$&)

 7;�< 
�� -"�� YB�� ,	-
 .W�& R'- �&Q�' K�- 	
 "C&� ,�&+

Y;�-( ,(	 D$V&0< 	
 7&2E-
 I&��`� ( 7Q$2+ G�Q$�- ,�B

 D$V0< O�=�� "�
�H IP+ �� �+- O
-
C�RE-$� 1- -	 
$E 7

�� ��
(1 ( O
-
 �+
 
$# K�%� .	 6�=%&� I���� K�"� h$&+

 ���� YB�� O�=�� 1��R<- -�Q ( Y�-G�- D$V0< 	
)�.(j��&l<

 D("! 	
 �{�*�7< O"B�%< 

�H���x� 6�"�� d$� ( M�) O";;�

pH 7;�< D$V0< ,(	 G�� �&+- O
$� 	-
 .�&�$ � ,(�&' ,�&B

 1�&&�R<- K���W�&&� ,-	-
 O�R��J&&;�)��/�(�&&�$ � (,(�&&' ,�&&B

 �� m��+ {��P' �R%�� S-���s� 6�Q
�K��&R � /�&<1 7&) 	
 �B

 1��R<-)��/�(�R#-
 -	 "�-.

	
 �{�* j��l< 6=&#�7&< O"B�%&< M&B 4
$&# �&� K�&;9 

��Gb� i��R� u�+- 4m���	-( ���x&� �&8� /�&<1 ����&� �&� ,	-
 

[��$ � 727&;�< �&B 	-
)�@/�<P"&! 4D(�(�&+- O
$&� .�&�

 �&&8� /�&&<1 Y�-G&�- ����&&� ,	-
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U�V< 72� M&�) /$&9 ( �&+- M&�) 1�&�R<- �&� a$��< O";;� 

����&� -�&Q 4�R&#-
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$ � ����	
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�.U 4,"�:# .- 4.( 7=9$�B.7��p� .���@ .OG��E ( 7PQ�) 4("� 4��-(";B ��-
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