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

 }�-�&# ( MX	 d$� 	
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	�

�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

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.33.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1064-en.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

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.33.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1064-en.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

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             6 / 10

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


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

��� 

4�&&R��H���x&&��&&8� /�&&<1 G&&�� D$V&&0< M&&�) 1�&&�R<- �&&� ,	-
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�+-)�@/�<PD("&! 4�.(�&8� D(- �&R3B 	
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$&&� �;&&#*�� ( D$V&&0< /
$&&� "&&�"! �&&B 
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