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

��� 

.�/0) �� � �123 4 5� �.�6 	�
7�	8 .� �.9� � .� 7:	9�'�.) � �;
< �

=�>�< �	?'�� @	�A�BC76�6 	�
�'!�< 

��	�2	�.D E(F � 
��5! =���>� .��*

�;�9# 

���.� E�> �� ���	��3 �.�6 ./> ���.� ��G
� 7� 	�	� 7:	9�'�.) � @H� �;
< IJ;K �;
< I@�L 7�M �	"# 
�	F 
��;� �� �123 4 9� 


;�:�) �.9� � .� I
�	B'K> =�>�< �	?'�� ��>;2> �I�> ��	N'�> 	� O,, 7�PK �'!�< J�.C 76�6 Q:	K �� R� � ���	B) SH�	� T.� 7

=�� 4���'�	� O×VW� 
>.� ���� XY;! >.6> ���� .���1�> 4 9� �123 �.�6 7� �	�[\�	� 7\:	5�'�.) � J;\K �;
< 
�	F 
]�	\�

���
76�6 �� ��>^M 4�;�) Q�._ �>� 	�;!.��E�
# ��� �;� 76�6 	��.\�6 	\� �;\! 7�^`) 

�	\F �;\
< J;\K a\�	� ]�>1\�>

)bX/bP<(.cC	! E�� 	�
�	B'K> � 
;�:�) �.5� � 
d�\� � �123 4 5� 
�	F J;K �;
< � � �123 4 5� ��;� @�L �	 �) �� 7\2�<

 �
�� eH'C> ;�2 �;�	�� 
�>�.��1�> � �123 4 9� �]�	� [�	� �
�� ��f��> ��(2 ��� �>�76�6 	\� ;\��.< .� �>;?
\� �;\�� ]�\8

76�6 	�	� �;! 7�^`) 
�;
< g�1� 7:	9�'�.) � @H� 76�6 7�h� �> .) 	���� .�;
�� �	�2 ]�	��3 E�> �> 4A	F i�	'2.�/0) 4\ 9� a\�j� 

.� � �123 76�6 
;�:�) �.9� � 	��.) 	� �;! 7�^`) 
J;K �;
< S	A�Bk� � 7:	9�'��;!	�.

�l>� 
	� 
;��� :7!n 7�1o) I�.9� � I7:	9�'�.) I�;
< I��123 I�'!�< 76�6 

7�;h� 

���� 	
 �	 �
���
� �����
 �	� �� ���� ���� ��
�� ��  	
 

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

)�0.(
���� !*34.5� �
6	� �47 ���� #89��� 	���:� 
�� ;�47� !

#�9� <
=>� ���&7 !�&'( 	$�% 	$?�� ��@$
A
$��� ���� 
�� A

#�	 ��@ �
B�� �
:�:C( 34.5� �
6	� ���� 	
 <
D�� 
�E�9.� �


�
�#9"
�F �
�  � )+$  G�
6 #89�� 	��:� !* )AME(
���H 

)ID+ �

� ;=J 9�(!���
 	
K��L 
�( �MLL 	
 #9E
�N$4�N 

�9�$4�* 9�'.� �
$� �K�%���� ��� 
"#�	�
 AME 9�( ���
P �� 

��LL �9�$�4�* 	
 #9E
�N $�4�N ��� ���@
�)�QAK�.(<$=���H

R" ��.=� ��S
� �T�� �	���AME U$��  � ����� �
6	� ��4P

#
"��	
*
  !. 
D� 9�7 #�)NSP ( 
�
 <
D� 
��H VH 	
 W$4C� 

)X.(�
Y�*9(NSPA�	�$��
 ��	���"$�9* ���Z[ \5� �E$4� 

!��
 	
 � �
�
 G�>D( �	 �]7 
"#A���� � 	�
�
^ � !E
>�.�9( !

<]���$����	H G�
@ ;E
7 	$% 
"<��$.�P 
� �� 
" �@
� )��.(

<��$.�P <
�_`� 
"�� ��@ a�95. � #
�46 � VH 	
 W$4C� #

�.� #9.N
 #$BD��
 ;�(9( !�	
�

. ����
 �$4[ A� �
9` �
�D��
 A#�	�
DN ��bD��
 ��D� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

40
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

28
 ]

 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.29.4
https://jcpp.iut.ac.ir/article-1-710-en.html


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

��K 

��;6*.�;! ���3.� �	� � aC�� 4�	K 
l.2> I��	� �! Q��.) );A�� Q(F .�as-fed(7'���9(�� �@HM 7�:	P� ���� 

#&'� 
�$�(%) �
  � )+$  G�
6 #89��#9"
F �!.��$>=�� 

!47 c$� �

�

dD+ 

��e(�9P

�
+ 

��9^

�
+ 
9.=N
+ 

9Y�`

�
+ 

#	
[ �	
-[

��� �� 

)#9E
N $4�N 


�9�$4�N 	(
)_�$P �.�
 (

�]` ���� �f/QL�0/�KfQ/KXX/�QQ/KLK/M���M� �X/K

h�6 ���� 0�/Q�ff/0Q�/Kf�/�L�/�Q0/M��Kf0 KK/�

!E
>�.�9( QK/QLQ�/����/KML/�Qf/KMQ/M���KX �K/K

�.	�����:� AMEn!�����
 W$����9` �� ������� #
���"NFE×fK/�X+EE×�/X�+CP×QK/�f=AMEn �	�����:� AMEn W$����9` �� !���E
>�.�9( 

NFE×X�/��+EE×�X/XK+CP×fQ/�f=AMEn�@ 
	�H9� )�(.

�$�	$  #�
J �9�� !� ���� !�$� 
"!�* 
�
 <
D�� �.@$� #

l�[
� 3�4.5� #&�'� 
�$� Rm" 	
�� 
� �
Y�*9( ��� \+
�N 

!�$� 
9>4Z[ 
"�.@$� #��@ ) �)����K.(E
�`���n )

!�&'( #�NSP #
" W$4C� >�_�` ,�$+ �� ��H ��
�Z�@
�)!��

 o	�$�� �
�.� 
 	
 !.��$>=��� 

B�� � GJ )�4�
6 ,$-+

���9P (�@
� ��
$�@)K�.(* 	
 <� �4 p� <�	
�>Z" �)KM(	


!�$� #�	 �D�
��H 
"�.@$� #���� <
�_`� 
� 
�" 3�4.5� #

���
$� ��
�T.� !.��$b=��� #�	�
 �"
�D��
��H q��9@ 	
 !N


�
 <
D���=�� !* !.��$>=��� �� �
�	 !��9�@ !.��$> ����� 
�" 

)��Y(����*.

R�_�H 
"#����N !�_B( ��	���"$�9* ���	

6 �9��B�� � �4�r�

!+
@ 
"<]���$����	H �[9` #
"�<
�*$4� 
.� 
�" � ����N !��_B( �	 

�9��� 	
 !s�
�^ 
�" ��$�@ �

T.� � ����� #S
�� 9�

�:� #�
�J #A

�� !.��$>=��� �����$( 	 !��9��@ �
� ���"
 \"
�* �	)Q�KM(
�� �

��9t� G���( !��&'( �n #��
�Y�*9(NSP AW$�4C� � <�� \��_� �̀

��@
� !.@�
 ��9Z" !� �	 ���&7 G��Y( ;�9n 
$Y�� )�fA�M�KX(.

	�
�
^ � ���� �6]( �� Gr
J ��9Y�" !E
>�.�9( ��� ��@
�

 �]7 9�
  ���
Z" ) � �>Z� &�'� 
�$� ���
P Rm" )�4�
6 #

��]bD���!���&'( #��H
��� 9���7 #
"��	
*
��  ���4P 
��� 9.D���� 

!. 
D� #�<Hu$�9� �
�@)0.(!�* ���@ o	�_� 9��
 #$  �� 

	��:� !� !E
>�.�9( <
�_`�fL%�9�� 	
 � ��@	�L%	
�9���

 !�$� ��
�
P 
"�	� #�
�J �9�� 
� !=�
:� 	
 �.@$� #9�tv�( 

<
�_`� � !.@��� #��E$( 
9>4Z[ 9� �w$  _��� ��Z�_�H G�Z>�

 
$Y������ 
	��� 9� 	
 �	 #	�
)M(\�
���H 	
 ���^ 9�" #
�" 

#9��
9�tv( )Yx� G�Zb� 
�" �9��� 	
 ��Z�_�H #
�" #�
�J #

)� � ��@ o	�_� !E
b�.�9()�XAKL.(<�	
�bZ" � ��
�6H)�(

�9�� !� R�_�H <
�_`� 
� !N ��� �
9N o	�_� 
"AyS$� #�
J #

�4[ R7	 �.@�
 NSP ;�$� 
�$�� V&� � Rm" )�4�
6 
$Y�� 

��
9� A#&'� .\�
��H ��� 	
9�tv( �9��� 
�" 9�

�:� #�
�J #

���� R6	 �
 #S
� )��
T.� �"
�D��
��H !.��$>=��� 9?� ��(A

!��E
>�.�9( <����� � 
��� �	� �9� ���Z�_�H G��Z>�A
9��>4Z[ 

z+
@ 
"!��$� o	�$�� �
�.� 
 �
�r$-�+ � #

-.6� #

h�9+ 
" 	9� 
	$� �.@$� #��.`9� 	�96 �.

=�� � �>�� 	�

<
��
�  �� !�E
�� ��� 	
 �

T. � 
	$� !E
>�.�9( � ���� �
6	�

 <
� �9+ <
.� � #�	�
D* �
:�:C( ���
9� !���( .W���� �

:�

���
�Z�@ �
Y�*9( 9A!.��$>=���	
-[ 
"���95. � #�

��@ 
	�H9� �
  � )+$  G�
6 #89�� 
	$� �]7 �	 !��E
��

<
D� �� "
�.���� V
5.�� 
"#
���( ��� �� h�6 � �]` #

�
6	� �� � ;�(9( !� <
 �9+ <
. � ��  	
 ��@ )D* G��E
 !

�	�
 !.��$>=���� 	����:� G6����J � 9x*����J <
$��� �	
-��[ 

�
. � 9`
� 
� ���95. � )Kf()`9� �	$r .�����( �� p�P

9�

:� A#&'� 
�$� ;�*9( #89��� � #9"
�F R=��E$�
.� G��
6

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

40
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

28
 ]

 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.29.4
https://jcpp.iut.ac.ir/article-1-710-en.html


�� � �123 4 5� .�/0)�.�6 
	�7�	8 .�9� � .� 7:	9�'�.) � �;
< �.�... 

��� 

#
"�� � !���H !��E
�� 
	$� �
6	� ��e(�9�P ��r	
 #�	 �� �

#

��D�P �S

�� �
:�:C( �4� �ZB��)K(���
9� !Y 
C�.

��9� 
"#D�
��H�:� 
� 

�#89��� 9<
=�>� ��e(�9�P �9�� �

��ZB�� q� $( ���@ !�r$( #&'� 
�$� 9�

:� G6��J h
 �

 �
:�:C( �4�)K(��
9� R�?�( .�� A\�
��H #�9�� #�9� K00 

!��6 ���	 I� �.@$� h�9+ !�$� �  ���	H �(	
�B( !�$

 �@ �

T. �.!�$� 
"!�� � ���$�( �E
�  !� 
�	� �� pP f0

��9�X!��6 #�<
=>� �"�9� <�� 
� ��J�� 	
 
�" �=�T6 #

({��$ ���@ .	
Z�( W
Z[� 
"�9��� G�
�@ !�* �D�
��H #
�" #

#�
��JXL%�]��7 �� :� �]��` ������ Ah���6 ������A�	�


>�.�9( <���� � 
� !E 
�� W�� ��	 �� A���
$� ��Z�_�H G�Z>�X

G��	$.*
` o�	 !�� �`

-( ]�
* U9% I� ;E
6 	
 � 	�9>(

K×f)`9� �	$r .
 R�_�H U$�  	�9�� 
"H #9Tr �D�
��

 �LX/L%�9�� 
"
$� .�

T.� � 
	$�� R�_��H)$��4�
 ���`����(

#�	�
 G6����J #�
���
*$4�
.� )���E
�`fLL �$����	H]���#�
��� 

�KLL 
$� �9� 	
 �J�� .;�*9( � ���"
 G�>D( }�_�� �r	


 �9�� #&'� 
�$� 
�" �	�
 	
 �

T.� � 
	$�� �D��
��H #
�" #

���
7HA	
 ��
�
P � �@	 W��� K)� � ���@ !�w�	� .G�* 	
 

�	�
 \�
��H !�$� A
"~�	$+ � VH A	$� !� � 9. 
 �����

��.@�
.	
!�.T" 9�" <
��
P _�`� � ��	$�+ y9-�� <�� \��

!�$� 
"��
9� ���$( �"�9� �	$r !� 	�9>( 9" #.�� G�Y6

 �D* <�� 9" W$-J 	$?�� !� I�� .+�$�� #�$�.C� �Y=�� �

�@	�$�A<
���9P !� f��@ G��ZC( ���� 9� )[
�  )�M.(

	�9�>( 9�" !� u$�9� <
���9P q $( VH !����	 y9-� <�_��

 #
"��	 	
 _�� M��f))[
 �K9�F "
_�  � RD@ ��	 R


(�K#	$�5�H �� �

T.� � 
� R"
	
�^ � R.T" ��	 9�F 
�" #

�. 
 (������ �@ #9�� .��	 	
 #9��� 
	$�*	 ��9+H �� pP

�X �	�
 A�D�
��H �J�� 9" �� )	�9>( (h�9+ !��6 I� !�N 

!� ����
����� ��9�� �I��
_� A
$�� V
�5.�� 	
.D�* )��� 

��
9� .!�45( 	$?�� !� ��@ V
5.�� <
���9P #�$.C��@	�$� 

����� 9� )��C(�0����.`9� 	�9��6 !.[
��  )�L.(��	 	
�M

\�
��HA��� <
���9P A
�B� ���$( �� pP ���@ !4�r
`]� �

!%$C� <
9* �
� �� pP �Z>@A������ 
�" �
�.� 
 3�4.5� #

�9TJ ��9^ � o	�$� �Z>@ ��
9� ���$( � ���.

\�
��H <
�
P 	
 �
�
 
"##	
��H W��� �� �

T. � 
� !4r
J 

	�_�`� �9�� 
�� ���+ ��$Z[ W�� � !%$�9�SAS)K�(!��_B(

 #	
�H����
9� .
�� 34.5� #
"	
Z�( !� u$�9� ����
�� !=�
:�

 �>��
 <$��H �� �

T. � �@ �
B��)K�(.�
�
 
"!�@S !��_B( #

����
$� ������ <�� ���r	
 �	$��r !��� !��N G����Y( �� p��P 

)
100
xarcSin (�96 #	
�H !�_B( 
	$�.`9� 	��.

[p� � i�	'2 

	
W��� �A
� ��@ !�&'( <
���9P 
9>4Z[�9�� 
"�D�
��H #

34.5� 	
W$%�
\�
��H � �	 <
D� )� � ��@ �
�
 .�	�
 	


��K�����	 z+
@ 
"!�$� #��E$( 
9>4Z[ #
�" 	$�% !�� 

���� #	�
 )C(9�tv( 	
Z�( 
")�`9�� 	�96 �D�
��H #.���� 
��

 A
$�� � �
=�
:��	W
�$�$())� � ��D�� �
�
 <
D� (����
���

z+
@ 
"##9�� ������ 
$�Y�� A���@ ���&�7 G���Y( ;�9�n

)KQ/�(%<�� \��_`� �)X�/�(%!��$� 
�"#
�� ���@ !��&'(

�!��E
>�.�9( #�
��J �9��� 
�
 <
D��� ���Z�_�H G��Z>� 9��t� 	
 �	

)L�/LP< .( o	�_� _�� <�	
>Z" � h	$4` q $( ���
D� ��
.�

 ) � ��@)�X(.
� 
��H <
�_`� �9�� !� R�_�H 
�" #�
�J #XL%


$Y�� !E
>�.�9( R6	 ! ������ #	�
 �	 ���&7 G��Y( ;�9n 	


<�� !`
��n� �!���$� 
��" �	�
 	
 ����@ !���&'( #M�Kf��	 �

��
9* ��"
D�.
���� !*,$-�+ 	
 #9�.Z* �
��E
�� 9�tv�( 

�9�� 	
 �Z�_�H GZ>� 
"##�
J 
��� !�.`9� �	$r !E
>�.�9( 

S
� ��
.� !� !�$( 
� �� !* )T� <�$(�S
Z.J� !��&'( ��n 9t� #�

NSP )� � ��@ y9%9� R�_�H <
�_`� 
� !47 ��� 	
 
$�$� .	


�9�� 
	$� 
"	��:� !� R�_�H <
�_`� ���� #�
J #LX/L%�9��

 y].+����� ��9�� 
�� �	 #	�
 
�" #�"
�@)�� �

T.� � <����

R�_�H(
��� <
D� .,$-+ 	
v(9�t �9��� !� R�_�H <
�_`� 
�"#

#�
J o	�_� ���� 34.5� U$�  )� � ��@ !w�	� �(�
T.� #
" 

)�f��M(.��
�@ �
��E
�� ��
�.� 	
 y].�+� 
$��� G�E
 !�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

40
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

28
 ]

 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.29.4
https://jcpp.iut.ac.ir/article-1-710-en.html


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

��f 

��;6 O.�.�6 
^`� �>�� � �D>��C �HK> Q�D.) �2	�	8 � ;!� IE��	M3 
	�)�.�6 ;A�� Q(F.�(

�9�� ���
7H #
" �9�� @	 #
"��9�� ��
�
P #
" 

�N�	$+ �]6� �	� h�6 �]` !E
b�.�9( �	� h�6 �]` !E
b�.�9( �	� h�6 �]` !E
b�.�9( 

�	� XL���XL���XL���

h�6 ���� �XL���XL���XL��

�]` ���� ��XL���XL���XL�

!E
b�.�9( ���XL���XL���XL


t 	��:�)��fL fLfLfLfLfLfLfLfLfLfLfL

GN �LL �LL �LL �LL �LL �LL �LL �LL �LL �LL �LL �LL 

#&'� 
�$�)��@ !Y 
C�(

#89��)(kcal/kg�LLL �LLL �LLL �LLL �LLL �LLL �LLL �LLL �LLL �LLL �LLL �LLL 

�
+ ��e(�9P(%)�X/K��X/K��X/K��X/K�M�/�0M�/�0M�/�0M�/�00M�/�X0M�/�X0M�/�X0M�/�X

��_�E(%) K��/�KfQ/�LQM/���Q/�LKL/�L�f/�Q�M/LQ��/L0Mf/L0MX/LMQM/L0KM/L

���$�.� +��.=� (%) 0f�/LQ��/L0f�/L0Xf/LXM�/LXM�/LX0�/LX00/L�0f/L�QX/LXLK/LXLM/L

���8	H(%) �fQ/��f0/���M/���L/��MQ/��QM/����/��XX/�LXM/�L0L/�L��/�LfL/�

R�=4N(%) Q�M/LQ�M/LKX0/�Q�M/LL��/�0�K/LLQK/�LXL/�M�0/LM�0/LLK0/�0�/L

h9. 
 	
 9T=`(%) fK�/LfK�/L�XQ/L�XQ/L�QM/L�K0/LfKL/LfLM/LK0�/LK0�/L�0�/L���/L

�.A�7�	 A�"
� 	
$P A
�$  !E
B�N #�
J )�
t 	��:� A���$��.� #� #
 Ad�Z� A����
�.�� � ������ 
�$� GZb� Ay�r 	
$P A�
T=` R�=4N #


 !� )�
t 	��:� <���
 	 #�9� �@ #9�

:� � ��_�EfL
$� $4�N .��@ �

T. � ����� � !���
.�� GZb� �9�� �9�$4�* 9" #��� !�#�
J ���
.�� A:

IU ��LLL ���
.�� AD3IU:�0LL ���
.�� AE:mg�X�� A���
�.k3::mg����
��( A:mg��/�A���]`$�Y�	 :mg�/MR�=�4* �
��($.�
P A:mgfL/�KA

�� 
�� :mgf/�L��=*���9�P A:mg��/�I�E$`�� � A:mgKX/����
�.�� A�KB:mgX/���($��� A:mg�A��E$�* ����94N :mg��LL ��.�H A<���=�*� :

mg�LL AMn:mg �/�XAZn :mg�/0fAFe :mgK�L ACu :mgKL AI:mgX/�ACo :mg f0/L�Se :mgKL
$� .

�9�� 	
 	��:� AR�_�H #�
J #
"LX/L%�� !��9$�4�
 ��`���� R�_�H �� �D�
��H #
" 
�#�
��
*$4�
.� )��E
�` G6���J fLL �$����	H #�
��]���

�KLL��
9� �

T. � �9� 	
 �J�� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

40
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

28
 ]

 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.29.4
https://jcpp.iut.ac.ir/article-1-710-en.html


�� � �123 4 5� .�/0)�.�6 
	�7�	8 .�9� � .� 7:	9�'�.) � �;
< �.�... 

��� 

��;6+.��>^M 4�;�) Q�._ � ��� ]�>1�> Iq>��C e.B�76�6 
	� 	� �;! 7�^`)�.�6 �� r�'k� 
	����� ���	��3 
	� 

���X����	 K��fK����	 ��K�����	 ���&7 #
"	
Z�( 

G��Y( ;�9n

���&7 

!`
n�

 <��)g(

y9-�

��	$+)g(

;�9n

���&7 G��Y( 

!`
n�

 <��)g(

y9-�

��	$+)g(

;�9n

���&7 G��Y( 

!`
n�

 <��)g(

y9-�

��	$+)g(

�9�� R�_�H (%) 

K�/Kd KML� �QML L�/K �ff0a KQfKa MK/� ��� Q�Q �	���

Kf/Kcd KXK� �0M� L�/K ���Ka KMMLab MX/� fQ� 0M� �	�+

�M/Kb Kff� �MQK Kf/K ��QLb KX�Kbc M�/� �L� 0MM h�6�

Kf/Kcd KXMM �QMf LQ/K �f�La KQ�fa MK/� �LX 0XM h�6+

f�/Kb K�L� �LQQ �0/K �LfMc KfQ�cd 0�/� fQ0 QLK �]`�

�K/Kbc K�0K �LXM ��/K �LMKc KfM�d 0�/� fQ0 0Qf �]`+

�f/Ka KLK0 ���f X�/K 0Q�d K�fKde 0Q/� fM0 QLL �.�9( !E
>�

�M/Kb KLMf fQ�f f�/K QK�d KK�0e MQ/� �L� 0QQ �.�9( !E
>+

L�M/L �0/X� K�/��� LfM/L ff/�Q MK/�0 LfX/L L0/�� �M/�X 	
��� #
�+ 

________________________________ <
$� 	�
 ���� W
Z.J� ��  ________________________________ 

LLL�/L LLL�/L LLL�/L LLL�/L LLL�/L LLL�/L LQ/L fQ/L �K/L

9��'( {�
�� 

�9�� 

LL��/L ��/L X�/L LLXM/L ��/L Q0/L fK/L 0�/L �M/L R�_�H 

LfM�/L ��/L �M/L �0/L LL�/L LLKX/L ��/L K�/L ��/L �9�� ×R�_�H 

�4r� ��9t� �9�� 

KK/Kc KXKKa �QKLa Lf/Kd �fLLa K0�Xa Mf/� ��f 0QX �	� 

�L/Kb K�XLa �00�a �X/Kc ��LLb KMQ�a Mf/� �Lf 0MK h�6 

�M/Kb K�f�b �L0Kb �f/Kb �L�Qc Kf0Kb 0�/� fQ0 0Q0 �]` 

f�/Ka KL��b �LKfb �f/Ka QLXd K�LLc 0f/� fQ� 0QQ !E
>�.�9( 

LKX/L �f/f� fX/0� L�f/L 0Q/KM �K/f� L�K/L XX/�L MK/�� 	
��� #
�+ 

R�_�H 

�Q/Ka K��0 �fQ0 �K/Ka ��ff KXLM MQ/� �L� 0QQ �

KQ/Kb K�0Q �fX� KK/Kb ��0Q KXL0 MM/� �L� 00� +

L�Q/L MQ/� XL/�M LKf/L MK/�Q �X/KQ LK�/L �f/M KQ/0 	
��� #
�+ 

�.)�][ #
"–�+�� R�_�H �� �

T. � � �

T. � ��[ 9��
�� ;�(9( !� ��@
�.

K.<$.  9" 	
 ����
�� 
"��
 !*���� y].+� R" 
� A��.=�� ���
D� y�9J #�	� ��	�
 #	�
 )L�/LP<(..

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

40
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

28
 ]

 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.29.4
https://jcpp.iut.ac.ir/article-1-710-en.html


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

��X 

<]���$�����	H 	��:� 	
 ��
T( 
�" ����� #)�(!����	 
$��� �

��� h$>��NSP #89��� 	��:� � ���� �
�  � )+$�  G��
6

#9"
F )AME (�@
� u$�9� <H)X.(

�	�
 	
 �@	)KK
(fK����	 (��	$+ y9-� �!`
�n� 

$� <��!�
"�!	$%���� #	�
)L�/LP< ( )�C( 9�tv�( �9��� 

	�96 )`9� � �!�$ 
"� �	� 
�� ���@ !��&'( #����� h��6

 !�:� !� )Y=� !�$� 
"� 9.D��� <�� \��_`� � ��	$+ y9-� 

	 #9.Z* ���&7 G��Y( ;�9n 
�
 <
D� ���.R"����^ �
�
 
�" #


 <
D� �9�� 9t� !� u$�9��!* 
�� ��$�5� <�� \��_�`� 	���:� 

#�9�P ��	$+ y9-� ����* !* #$C� !� !��$� 
�" !��&'( #

�	� 
�� ��@ �� � ��	$�+ y9-�� 	�
	$�+9� #9(S
�� ��@	

A��
$� �E
J 	
 !*	
!�$� 
�" ���@ !��&'( #!�E
>�.�9( 
�� �

�]` ���� ��@ ��"
D�� �� $b�� 9�t�)W�����(.9�?� !�� 

�� !.��$b=�� !N � 	 ��+ y9-� 	
 #9t$� \:� ���$( ~�	$

 �@
� !.@�
�4[ R7	 ��� _��� �N�	$+�� 9�?� #9��
 G��$[ !N

��.=�" G�+
 9�� ��� 	
 .!.��$b=��� #9��� ������� 
�� ��
�@

 #9( �n�� ��
.� o	�$� �
�. 
 �
�$.C�!��� ) 
 !�N ���H 

�� ��
.� �� �m�� )=��$( !�� )� 
 �	 \�
���H ���� 	
 ����H 

�"
 ��n$( 9.D��.�9�� 	
 #�
J ����6h�GZ>� �� �

T. �

Z�_�H �\��_�`� ����� 	�
 #)L�/LP< ( 	
 �	 ��	$�+ y9-�� 


�
 <
D� .\��_`� !� �� !� ��
@ 9�� ��� G�E
 	
 	$�Y[ )[9 

 ��Z�_�H G�Z>� q� $( ��@	�$� !��9�@ !.��$>=�� \"
* 9t�

 )�`
�	
 <�_��� \��_�`� l�[
� 
$�+ !��$� !�� R" <H !* �@
�

��	$+ ��

9� )f.(A
$��� ���� 
� R�_��H 9�t� 
	$�� 	
 #�	

 �9��� ��	$+ y9-� 
�" o	�_�� ����� #�
�J #
�"#]�
�* 


	�
 
$����� �(�
���T.�)�M�KX.(���&���7 G�����Y( ;�9���n 

h
=J ��9( ) � �-+
@ !*)C(9�tv( 	�9�6 ��Z�_�H GZ>� 

�� 
9��)KX(.R�_�H 9t� _�� �	�
 ��� 	
 
$Y�� ����� 	
 �	 #	�
 

7 G��Y( ;�9n ���&
�
 <
D�)L�/LP<.( 

<
D� ��@ �
B�� �
�E
�� ��!�N ��"
 9�tv�( G�Zb� )�Yx� 

z+
@ 9� �Z�_�H 
"#��E$( #!��$� 
�" 
�( �.�@$� #!�.T"

 ������ G���� �	
�^ 
���H ����
 ��� 
$�@)KK�KX.(���� 	


 ��9.D�� _�� !�E
�� 9�tv( !�.T" !�� u$��9� ��@	 �	�
 	
 R�_�H 

� �	
�^
$.G�E
 ��� !�* 	
 R�_��H �� �

T.� � ���
�7H �	�
 9�� 

�9�� 
"���� #�
J #9�tv( ���� <
$� R* !� ��
@ )@��� #	�


 R�_�H �`9-� �
 Ay9-�� 
�� � !�E
b�.�9( � ���� #S
� U$� 

~�	$+ 9.ZN �@
� u$�9� .

��"
D����
�
 
��"�	�
 G��* !��� u$���9� #\�
����H )���X

����	(W���� 	
 �<
D�� ��� ��"
 !�* �+ y9-�� � ��	$

 !�$� <�� \��_`� 
"h��6 ����� � �	� 
� ��@ !�&'( #!�� 

	$%���� �� #	�
!�$� 
�" � �]�` ����� 
�� ���@ !��&'( #

!��E
>�.�9()�� � 9.D����)L�/LP<(.G��Z>���Z�_�H�	$��% !���

���� #	�
 ���&7 G��Y( ;�9n 
$Y�� l[
� ���
9� )L�/LP<(.

R�_�H <
�_`� h�6 ���� #�
J �9�� !��@ l[
� �N y9-�� !

!�$� <�� !`
n� � ~�	$+ 
"G���Y( ;�9�n � #
�[ 9?� �� 

���&7 	$% !����� #	�
)L�/LP<(�9�� 
� �	� R�_��H <����

 ��N #9��9� .���9�
�� ��<�$( )`9� !B�.� !*9�tv( #�
�J �9��� 

� h�6 ���� G�Z>� ��9Z" !�Z�_�H�9�� 
9�>4Z[ !��$� 
�"#

#�
��J �9���� 9��t� 
��� �.��@$� �	�)�� � <����� G��Z>� �� �

T.

�Z�_�H (#	
�H 9?� �� )� � <
=>� .R�" ����^ 	
��9�� 
�" #

� !E
>�.�9( #�
J ����h�6 R�_��H <
�_�`� \"
�* ����� 	�


)L�/LP< ( ���&7 G��Y( ;�9n �

T. � ��[ )E
J !� )Y=� �	


�
 <
D� R�_�H ��.

#
"��	 	
 ���9P 9" #��� !� VH !����	 y9-�M��f	


W��� f<
D� �
�
 ) � ��@.!�_B( #	
�H �
�
 
"!* 
�
 <
D� 

!�$� 
"�9��� 
� ��@ !�&'( #
�" ����� � !�E
b�.�9( #�
�J #

��	 	
 �]` MW��� 	
 \�
��H fVH 
"	
Z�( !�:� !� )Y=� 

��
9* y9-� #9.D��)L�/LP<(.��� G�E
 9�� 

�B�� !�� ��
@ 

o	�$� �
�. 
 q��9@ 	
 !.��$>=�� !�$� 
�" !��&'( #���@ 


"	
Z�( ��� 
� ��@
� u$�9� .<�	
�>Z" � p��4*	
 <�)K0(
��

<��
B�� _E$4  G�.� �=*$�9* �D��_`� U$�  ���4P I�� !�*

 Rm" G�
6 9�7 W$4C� ��	
*
  �� �@
��9��� !��!��$� 
�" #

�.@$� 
�
 <
D������  \��_�`� 
�� !* �

�� ���� �9��� 	
 A

!.��$>=�� !��9�@ ��@	�$� �� � !�.`
� \��_�`� !����^ W
�Y�
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

40
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

28
 ]

 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.29.4
https://jcpp.iut.ac.ir/article-1-710-en.html


�� � �123 4 5� .�/0)�.�6 
	�7�	8 .�9� � .� 7:	9�'�.) � �;
< �.�... 

��M 

��
��

�.
��

	�



�
�


�
�

�

�
�
���

��
�

��
��

��
�


��
�

��
�

�
��

 �
��

��
�

!�
�

"#�
!�

��



 �
�!

$�
��%

�!

�
���

�
�

�	

�

��



��
��

�

�

�

�

�
��

�
��

�
�

�
�

�
�

���
��

���



���
��

���



��
��


��
�

 !
"#

��
�$

�%
&'

(�
)*

+
, -

+
-

+
-

+
-

+

�

�!
"�

�&
/

��
��

�0
�

*
(�

)*
+

(�
)*

+�
0�

�0
�

��
��

2
+3

�4
"

)
m

l
(

7
�

89
:


;<
;=

;7
<>

;;
;<

;>
7?

,@/B
B?/?

,@/?
?=

7
/?

2
+3

�4
"

)
m

l
(

,@
�

89
:


,B
C

,,
,

,B
>

,,
>

,,
>

,B
<

,B
;

,B
<

77/;
=C/?

B@/?
C</?

�
�9�

��
D

�
�
/

E
��

�
��

*9
�9

:
�F

�G
H

�
=;

B;
b

=C
C7

a
=;

B?
b

=;
==

b
=7

=<
ab

=7
=C

ab
=7

BC
ab

=;
=7

b
?</

<>
?=

B
/?

B7/?
,@/?

!&
�H

��
�9�

��
I

��/
�*

��
'

�
=

@7
?>

a
=C

@>
bc

@?
;=

ab
@;

@7
a

B>
=7

d
=,

BC
cd

B7
>=

d
=?

;C
d

B</
B<

C
?@

@
/?

C?/?
??

?,
/?

,.
E

"�
K

�
�	

–
:

+
�

"(
�)

*+
9�

��
�L

�'
�:

��
�L

�'
�M

�K
�N

*��
�O

�
�

�

�
� 

P�
�

.

B.
Q

��

�	


�
R

�N
*��

"
�	�

�
!"

3
�

�/
�(

	
��

S�
 �T

�*
�

U��
V

"3
:�

$
�

�
�
�

�G
�

 
�*


��
�


��
)

?</?
P<(.

=.
#�

"�
�9

�I
��/

�*
��

'
:

››)
�

��
4

"D
�
�

/
� 

�)
	

+
�9

:

H

��
��

�
��

�/
� 

�)
	

(-
Y

:�
�E

��
�

�
:�

/

�

<;
�

89
:


)=
#�

�

(

I
��/

�*
��

'
‹‹

��
��

8
�\

'�
]

"
.

��
FG

E
^�

��
_

��^
&"

�^
	

�P

�

` 
"a

�b
�

��
��

��
"9

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

40
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

28
 ]

 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.29.4
https://jcpp.iut.ac.ir/article-1-710-en.html


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

��0 

��;6 X.�.NF ��.# ��(2 ���� 9! ��>;2> 
	�76�6 =�>�< �	?'�� r�'k� �;! 7�^`) �'!�< 
	� 

	��	 �) 	� 
�� ��>^M r�'k� XY�<��� 

<
$� 	�
 ���� W
Z.J� ��  !E
>�.�9( �]` h�6 �	� �9�� 

�9�� 9t� R�_�H9t� ��9�*R�_�H 	
��� #
�+ + � + � + � + �� R�_�H 9�'.� 

0M/L LMX/L fX/L L�X/L �K/L ��/L ��/L �f/L ��/L ��/L ��/L �KK/L �9Tr !=�* 

LLMM/L K�/L Xf/L LKK/L �K/L ��/L KX/L KM/L K�/L KQ/L KX/L KX/L ���� \�P 

LL�Q/L MM/L 0K/L ��K/L fQ/� �M/� fQ/� ��/� LX/� �K/� �X/� f�/� <����  

QQ/L LLQQ/L ��/L L00/L QM/L �f/� Q�/L L0/� 00/L K�/� LK/� L�/� �$e4���

�.)�][ #
"–�+�� R�_�H �� �

T. � � �

T. � ��[ 9��
�� ;�(9( !� ��@
�.

K.[� !�4*�!� �9� ;=J 9� 
��LL) � ��@ o	�_� ���� <�� �9� .

�.)Z=6 <�� !� u$�9� �
[]%� !� o	�$� �
�. 
 9��
 #
") � ��D� �
�
 <
D� #	
�H 9?� �� <
$� ���� �� G�E
.

9.D�� _�� VH y9-� �D��_`� �� 
$@.� R�_�H 9t� R"���^ 9�t� 

���@ 

�� #
�"��	 ��% VH y9-�� 9�� �9�� 
� R�_�H G�
:.�

���� 	�
�D� .

^W��� 	
 !s�
�f��"
D� �����@ y9�r !���_" A

9�

 I� ��E$( #�9� ��	$+ )�� $4�* �9��<
����9P 	
 ����� <�

 �	� �9�� 
� ��@ !�&'( ��@ GZ>� !* ��
�� !� )Y=� R�_�H 
�

 �D�� �

T.� � R�_�H �� �9�� ��� 	
 <�9�� A� 9�( �
�Z( ��� 
$�@ 

)L�/LP<(�
(�Z[ !N Ap�b[ � R�_��H #S
� )Z�6 
� u
Y(	� 	
 

�9�� 	
 R�_�H ���
P GZ�E� 
"	�
 �	� #���@
� .!�:� 	
 
	�$� 

<
�_`�H� R�_� !� �� !� ��
�� <�� 
$Y�� ���&7 G��Y( ;�9n

!�$� 
"��@ !�&'( #A9t����� #	�
 �	 ���@ �
�Z( )Z�6 #�	

��E$( #��� !� ��	$+ � <
D� ���� <�� $4�* I�
�� .

o�9` �� Gr
J zE
+
� 
$  9" o	�9�P h�9�+ !���6

 �9�� 
� !.`
� �	� #�
J ��@ GZ>� R�_�H 
� ���@ �

T.� � !��

$% 	���� #	�
)L�/LP< ( 
� ��@ !�&'( <
���9P �� 9.Z* �9��� 

� R�_�H <��� �	�$
)W���f(.��� 
� #�
 !�� �
 !=��
:� !N

 y].�+� R�_��H <���� � R�_��H #�
J #
"	
Z�( ����� �	 #	�


 A
��� <
D� 
$�� ��� 
� �9�� 
� ��@ !�&'( <
���9P o�9` 
"#

#�
J ���� Ah�6 ���� 
>�.�9( � �]`E��@ GZ>� !R�_��H 
�

)=����$( \�
����H ����� q��9��@ )��C( !��� !����6 9��" #��� !��� 

;�(9(�0f A�Q��K�MzE
+
� 
$  W
�	 ��@
� !.�@�
 9� 	
 .

!^ 9�� �Z� ��� 	
 
$�$� ���9P 
���( !� !�$( 
� )��%
6 
� <�$(

 <H \�
��H �	A
�
 R�Z�( ���9P 

�� 
���( !� 
�� <�$�.� ��
�@ �E�

�� �

T. �
$  R�_�H ���$( G�
6 
9N ����N ��E$( ��
[ �	.

�
�
 ������ �Y=�� <�� !� u$�9� #
" 
�" �
�.� 
 3�4.5� #

o	�$�)!�� �9���LL #��� ����� <�� �9�� (����9^ �9�TJ

�Zb@ 	
 W���� ��
�
 <
D�� )� � ���@ .D�� !�s�
�^��"
 

�� 
$@ *� 	
 
��H G�
:.� 9t� _�� � R�_�H � �9�� #
"	$.*
` 9t� 9x

y].�+� ���@ #9�� ������ #
"9�'.� #�	 
	�$� ����� �	 #	�


<
D� �Z� "
��.�9��� 9�t�A� ����� \��P �Y=�� <�� 9�� 
���( 

y].+� <���� ���� #	�
)L�/LP< ( <
D� �	
�
.!��$� 
�" #

��@ !�&'( ������ ���� �Y=� <�� ��9.D�� !E
>�.�9( 
� 
�" �	�
 �	 

��
$�  �Y=� <�� ��� !* ��^ 9" !�$� <���� 
"#��@ !�&'(

 
� ���� y].�+� !�E
>�.�9( � �]` ����� ��"
D�� #	�
 ���D.

����� ��� <
$� �	_� ��
@ 
"�$b=��� 
�$� <
$� 9(S
� G�E
 !�

 �@
� ��@ 

� �]7 	
 
$�$� .
���( ��Z�_�H GZ>� �� �

T. �

 �$e4�� �Y=� <�� !�$� 
"	$�% !�� �	 ��@ !�&'( #����� #	�



 \"
��* 
�)L�/LP<(.���
D��� \�
����H 	
)�(\��_��`� 
���

 !���$� �9���� 	
 yS$��� y9-��� 
��" �Y=��� <�� A�.��@$� #

h�9>�
P \"
�N l�[
� R�_�H y9-� � )`
� \��_`� ����� 	�


 �@ <H <�� .<�	
bZ" � _�9�)�L(<�� \��_`�h�9>�
P !�� �	 

#�	�
 
�$� #S
� y9-� !. 
D�� 9��7 #
"��	
N
�  ��4P #��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

40
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

28
 ]

 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.29.4
https://jcpp.iut.ac.ir/article-1-710-en.html


�� � �123 4 5� .�/0)�.�6 
	�7�	8 .�9� � .� 7:	9�'�.) � �;
< �.�... 

��Q 

\��_`� )Y=�� R�_�H !� �
�� ��� ���"
 .<�	
�bZ" � ��
�6H)�(


$Y�� <��h�9>�
P 	
�tH �.`	 ��� �� !� R�_�H y9-� 9t� 	
 �	 

�T��NSP 
")Y=� ����"
 .	
 ��@ ��"
D� �$e4�� <�� \"
N

 R�_�H y9-� 
� \�
��H ���R"�� ���^ W
�:.�� G��E
 !�� ���$(

 $b�  !� �$e4�� !�J
� �� ���9b�� 9�Z5( !��$� �
�" �.�@$� #

)0(�@
� \�
��H #
�+ 9t� S
Z.J� 
� �.

R" ���^ 	
 �

T.� � 
	$� ���� ��  !* #9��
 !�E
�� 	
 

�	�
 G* 	
 �9���L%<�� 9�� �
���$.�P����� R�_�H <
�_`� 
$�

 �9TJ ��9^ �Y=� � �Z>@ �
�	 
"9t� ���� 
���� <
D� �	 #	�


 \"
* l[
� 
��( ����� 	�
)L�/LP< ( � }
�C�� G* �Y=� <��


DJ�#!.T" \@ <
���9P #���
9� )�f.(!�E
>�.�9( �� �

T. � 

	��:� !��L%<�� 9�� �Z�_�H GZ>� �� �

T. � <��� � 
� �9��

����� 
"34.5� #9�tv( ���� 
��� <
D� �	 #	�
)M.(

#	��79� 9x*� 	
 ���� �� �

T. � 
�" ����	 #9��� 	$D�* #

) � .� !�$( 
� <
$� �.�
6	 !� <
=��� ���� #
9�Y"�	 !�47 ���

 ���� I( #�
�" ��	 �� ��>� ��
�@ 
�" y9-�� A���@ !��r$( #

���� 
"; 
��
� #��	$�+ 	
 y9-�� #�9�� A<
=�� !�&'( 	


 �@
� 	$�%)�.(!�� )Y=�� �]�` ����� !* ) � !.`
�	
 �>4�

 )� � 	�
	$�+9� #9�.�� ���$�
� o�	� �� h�6 ���� .���� 	


 !�E
�� ����� !�� )Y=�� �]�` ���� ��e(�9P <�_�� <
$� 9(S
�

h�6 ��z+
@ �� �b� ���$( 
"o�	� <
$� 9(S
� #�9� ��S #

���@
� !��47 ����� ���$�
���)W������.(���4[ <
$��� S
��� R��7	

 #	
�?.�� G�
6 
$Y�� A�]` ���� ���95. � �	
-[ !.��$b=��

 �D� ��"
D� �Z�_�H GZb� <
�_`� 9t� 	
 .�
 #$  �� ��� 	
 9�

 h�6 ���� #�
J �9�� �� �

T. � !�E
��)R�_�H 
� ��@ GZ>� (

!�$� !�&'( 	
 
"#�
�J �9��� 
�� ���
D� 
9>4Z[ �.@$� #

�&E A
�
 <
D� �	 �	� ��� <
=��� #�&7 	
 �]` ���� �� <�$(


$Z� �

T. � 	$�% ��	$+ 	
 h�6 ���� ��.

\�
��H ��� q��9@ )C(AH G�Z>� �� �

T.� � l�[
� ��Z�_�

 
$Y�� !�$� 	
 ���&7 G��Y( ;�9n 
"�9�� 
� ��@ !�&'( #
"#

#�
J ���� !��$� <�� \��_`� � !E
>�.�9( � h�6 
�" !��&'( #

�9�� 
� ��@ #�
J ������
9� h�6 .u$��9� 9�

:� <
$� !�
D�

 !�$� ���&7 G��Y( ;�9n � <�� !`
n� !� 
"���@ !��&'( #
��

�9�� #�
J ���� h��6 G�Z>� ���@ �	� � R�_��H 
��)<����

 GZ>� �� �

T. �Z�_�H�(#9���9� � $�  I�� �� zE
�+
� 
$� 

 W
Z[� �� Gr
J ���� 	
�Z�( �
 )fXfM �fMLQ W
��	 (9��
��� <H

�� �)!��* ����[ � ������ ����9+ )��Z�6 <
$��� <��	� q��9��@ 	
 

�	� !� � 9. 
A�4[ ��� R7	 )�Z�6 {�
�( q:` �9�� )Z�6 !N

 ��
@ �E� )=�� ���� h��6 ����� �� �

T. � G�Z>� ��9�Z" !��

Z�_�H��9�� 	
 !�$� 
"�.@$� #���$.���* GZ[ �	� W

�� .


�>1?�	s� 

!�* ��D�� � �
9` �
�D��
 �D"��P �9.C� )��
�� �� !4� � ����

�	 \"��P ��� #�9�� <
>�� ���
	�6 !�
Z�Zr A
$Z� R"�9`��

9�.

��	
� ���� ��	N'�> 

�.c A��
6H.a A.� A
n		$P .c A
n		$P.U.{�Z  .��0f.!��$� �9��� 	
 �	� #
� !� yS$� ���_��
� 
�" � 
�� �.�@$� #<���� 

R�_�H GZb� .���Y% {�
�� � #�	�
DN <$�` � �$4[Q)K(:��Q��KM.

K.<
�4� A�.��.����� 	S
 .��M�.	$�% ���&7 �
�
�.J�)!Z�9((.<
��
�  #�	�
D�* )���
�� \"���P � o�$�H �J�� #

-�.6� 

9t$*.

�.� A�>4� .��MQ .S
� �E$>E$� <�� #�	�
 ���($4� #�_�� #��
� #
"$�E� � 	9� ����	
 
"�� <
� �9+ <
.� � #!��
���	� 	$�?��

���$�
� )�T�* .�
�D��
 A#�	�
D* ��>D��
 A�@	� � 
�@	
* !�
� <
�
P� �
9`��D� .

4. Almirall, M. and E. Esteve-Garcia. 1994. Rate of passage of barley dietes with chormium oxide: Influence of age 
and poultry strain and effect of β -glucanase supplementation. Poult. Sci. 73: 1433-1440. 

5. Annison, G. 1990. Complex polysaccharide in poultry diets. In: Proceeding of the Australian Poultry Science 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

40
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

28
 ]

 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.29.4
https://jcpp.iut.ac.ir/article-1-710-en.html


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

�XL 

Symposium. Pages 17-24. University of Sydney. 
6. Annison, G. 1991. Relationship between the levels of soluble non-strach polysaccharides and the apparent 

metabolizable energy of wheat assayed in broiler chickens. J. Agric. Food Chem. 39: 1252-1256. 
7. Attia, Y. A. and S. A. Abd-El Rahman. 2001. Impact of multienzyme or yea sac supplemented on growth 

performance and some carcass parameters of broiler chicks fed triticale containing diets. Arch. Geflugelk  
65: 168-177. 

8. Bedford, M. R. 1995. Mechanism of action and potentional environmental benefits from the use of feed enzymes. 
Anim. Feed Sci. Technol. 53: 145-155. 

9. Bedford, M. R. 1997. Reduced viscosity of intestinal digesta and enhanced nutrient digestibility in chickens given 
exogenous enzymes. PP. 19-27. In: R.R. Marqudart and Z.Han (Ed.),Enzyme in Poultry and Swine Nutrition. 
International development research center, Ottawa, ON,Canada. 

10. Brenes, A., M. Smith, W.Guenter and R. R. Marquardt, 1993. Effect of enzyme supplementation on the performance 
and digestive tract size of broiler chickens fed wheat-and barlry-based diets. Poult. Sci. 72: 1731-1739. 

11. Choct, M. and G. Annison. 1990. Anti nutritive activity of wheat pentosans in broiler diets. Br. Poult. Sci. 30: 811-821. 
12. Choct, M. and G. Annison. 1992. The inhibition of nutrient digestion by wheat pentosans. Br. J. Nutr. 67: 123-132. 
13. Classen, H. L. 1996. Cereal grain strach and exogenous enzymes in poultry diets. Anim. Feed Sci. Technol. 62: 21-27. 
14. Esteve- Garcia, E. J. Brafau, A. Perez-Vandrell, A. Miquel and K. Duven. 1997. Bioefficacy of enzyme preparations 

containing β -glucanase and xylanase activities in broiler diets based on barely or wheat, in combination with 
flavomaycin. Poult. Sci. 76: 1728-1737. 

15. Fincher, G. B. and B. A. Stone. 1986. Cell walls and their components in cereal grain technology. PP. 207-295. In:
Y. Pomeranze (Ed.), Advances in Cereal Science and Technology. Minnesota, AACC. 

16. Flores, M. R., J. I. R. Castanon and J. M. McNab. 1994. Effect of enzyme supplementation of wheat and triticale 
based dietes for broilers. Anim. Feed Sci. Technol. 49: 237-243. 

17. Friesen, O. D., W. Guenter, R. R. Marquardt and B. A Rotter. 1992. The effect of enzyme supplementation on the 
apparent metabolizable energy and nutrient digestibilities of wheat, barley, oats, and rye for the young broiler 
chickens. Poult. Sci. 71: 1710-1721. 

18. Gooding, M. J. and W. P. Davies. 1997. Wheat Production and Utilization (Systems, quality and the environment). 
CAB International Pub., England. 

19. Mollah, Y., W. L. Bryden, I. R. Wallis, D. Balnave and E. F. Annison. 1983. Studies on low metabolizable energy 
wheats for poultry using conventional and rapid assay procedures and the effects of processing. Br. Poult. Sci.  
24: 81-89.  

20. Pettesson, D. and P. Aman. 1988. Effects of enzyme supplementation of diets based on wheat, rye or triticale on 
their productive value for broiler chickens. Anim. Feed Sci. Technol. 20: 313-324. 

21. Rogel, B. A., E. F. Neskar, W. L. Bryden and D. Balnave. 1987. The digestion of wheat strach in broiler chickens. 
Aust. J. Agric. Res. 38: 639-649. 

22. Salih, M. E., H. L. Classen and G. L. Campbell. 1991. Response of chickens fed on hull-less barley to dietary β -
glucanase at different ages. Anim. Feed Sci. Technol. 33: 139-149. 

23. SAS Institute Inc. 1986. SAS User’s Guide. Version 6. SAS Institute Inc., Cary, N. C. 
24. Scole, G. J., G. L. Campbell and J. G. McLeod. 1993. Variability for grain extract viscosity in inbred lines and an F2 

population of rye (Secale Cereal L.). Can. J. Plant Sci. 73: 1-6. 
25. Smits, C. H. and G. Annison. 1996. Non-Starch plant polysaccharides in broiler nutrition-toward a physiologically 

valid approach to their determination. World’s Poult. Sci. J. 52: 203-221. 
26. Steenfeldt, S., A. Mullertz and J. F. Jensen. 1998. Enzyme supplementation of wheat-based diets for broilers. 1. 

Effect on growth performance and intestinal viscosity. Anim Feed Sci. Technol. 75: 27-43.  
27. Van der Klis, J. D., G. Kwakernaak and W. de Wit. 1995. Effects of endoxylanase addition to wheat-based diets on 

physico-chemical chyme conditions and mineral absorption in broiler. Anim. Feed Sci. Technol.  51: 15-27. 
28. Van der Klis, J. D., A.Van Voorst and C. Van Cruyningen. 1993. Effect of a soluble polysaccharid (Carboxymethyl 

Cellulose) on the physico-chemical conditions in the gastro-intestinal tract of broilers. Br. Poult. Sci.  
34: 971-983. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

40
.2

9.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

28
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.29.4
https://jcpp.iut.ac.ir/article-1-710-en.html
http://www.tcpdf.org

