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

��� 

,�-./ �,0� � ,� �,�1 2�3/�,4 56� � 7�	8/ 9�/����,4 

:1�1 	��;!�< 

�	;�� ��,#�*=>�?� @	A > B�=�C �?6D� E��F(

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

�>�0$ 

:� �,�1 �� 7�	8/ 9�/����,4 ,-� ���,� ��G
� 	��/ �,0� � ,� 2�3/�,4 H�	?;� I�6� 	� �;JK ,;�/ � >�C "�	���J L�,F� :��� ,� �	�

:1�1 	�&	� �	M/ :F�� �;!�< NOO "F��;�	� PF	��K 9F Q×QST�	� I,� UC	V �� >! �	MJ� ���	D/ .2�3/�,4 56� ��� "�	�

 H	X�XY/ ��� 2 MJ� �>! :�Z�/ 2�3/�,4 ��>X� 56� �� �� "0�;� �,�1)��	�;� 2�3/�,[4 	� �,�1 (�\O>Z�� �K ��>[X� )�� �,�[1

2�3/�,4 (	� 56� �� �� "0�;� 9�/����,[4 56� ��� "�	� �)(/O>Z�� (��>� �),?Z (��� 9�/����,4 .�� 9F ,� :�]�F�^_ �	 �/ `

��,0/QO1�1 :�>! ���� a	D;A� .:1�1 	�H>� �,� ]Q>J>! ���� b��,4 ,;c� �� ��� .��� �	�J PF	��K �� "Z	B dF	;J

1:1� 	��,�1 �� :� �F 	�>
;!�� 	��	 �/ ,F	� :� e�cJ ,; � >�C�/ �,0� � >J�,� ��	?;�� 9�/����,4 ��>� 2�3/�,4 �� .���f��

�,�1 :� 9�/����,4 	��� =>! ��	�;� 2�3/�,4 56� 	� �,�1 	� :�	�� 	#JK �F�^_ "F>�/ UF,g � ��� PF�f�� ���#� U�� 2�3/�,4 �� 

�C	B ���f�� :� ��	�;� 2�3/�,4 56� 	� �,�1 :� 9�/����,4,�-./:1�1 >�C�/ �,0� � ,� 	�e!�>J .P�	� U�� 2�3/�,4 56� P�	�

 >! 2�3/�,4 �	�>J�� e�cJ PF�f�� � ��,D� 2�3/�,4)ON/OP< (�C	B �� 9�/����,4 :�,�-./:M
��,� 2F� ��>X� ,� 	�e!�>J .P�	�

�cJ PF�f�� U�� �,�1 2�3/�,4 56� :!h H	���,/ ,F	� ,� 	�� =>! �
6� �,?B ��,$ >Z�� �,�-./ �
�� ���e!�>J .9�/����,4 ���f��

 >! �
6� �,?B ��,$ P�	� U��)ON/OP<(	�� =,�-./e!�>J :!h H	���,/ ,F	� ,� .��2�
$ �,�1 :� 9�/����,4 ���f�� 2�3/�,4 ��

�;JK ,;�/ PF�f�� U�� �	���J L�,F� :��� ,� �	��C	B �� >! ":�,�-./e!�>J ��	�;� 2�3/�,4 56� 	� �,�1 �� �K ��>X� ,� .2F� dF	;J

 �	�J PF	��K����,�1 :� 7�	8/ 9�/����,4 ���f�� >� 	�:1�1 �
 F� ���/ � >�C�/ �,0� � ���#� U�� 2�3/�,4 �� 	��;!�< 

�� !��.

�i�� 	� >��� :1�1 =�
 F� =2�3/�,4 =9�/����,4�;!�< :

:�>X� 

������ �� �!"#$�%�&	' �(�) �$! *$� *$+ ,-.#$! /,$%0 12'�$-3

 4.%5 6�78��9 ������ :�;) �!4)�,-<� .>$��? 0' @�$A�+�� 6�'

 /�8.$B
 4$� �(�) �$�CD9 E
�$C�  4.��$F	 G�$H "#�%�()

 /,%�� 4.)IB ��CJ   
�(KD3 
�AL� MAB �	'�&4)$<,%�

)��.(������ �� /0 �)' �$! 1	
 *$+ ,-.#$! 1
,$C.) 1	�$N�

 /
�O.B' 	��? �	 �� �C-P4)<,%�.

E�KB Q+�R� �! E�$C� ��S T/,)5	
 E�.-+ �U� 1�DV) 1

4$W�� 1 �$H *$+ �$B' *�#�' �B Q#��) 	�+�B 	'
 X<�� 

6�)�.�   *-�)5 1�!,�B' T4%,C) 
'�) �$! / �$& 1B4$) �,$<�.

�.K3 	��
�.B'  4��) T	��
�.B' M���� *�T10	 �Y+ Z�K3 /,(Y%'
 T4)'
 Z� 2�&�& /�8Y%'
 4C�A? [��-)  10	 �Y+ Z�K3 /�8Y%'
 

*:)4(�% �.(\' �#� T@�A��() E�]# :dastar392@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

                             1 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html


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

��� 

,$$< �	'7$$&/'Q#$$�) 	�+�$B �$$����� �� 0' /
�O.$$B' �$$B

 ^'	�$$W 6�]� �$� 0' /
�O.$B' 4!
0�$� X�'7�' MAB *�#�' �B

4) <
�)��.(,$<	 "#$�%�&	' �(�) �$�_(�  �$! /
 	 ,$�O) 1

*� `�B���.+a /b�  �!*�#$�' �B Q#�) 	�+�B �DV) c�C) 	
 

���U�4)<
�.`�B���.+a �!MA$B �$�.+a ,�$B' ,�\�$$� �$� 

X!�$$+pH 	'�d.$$B' [%�$$)  �	'�$$$& /�8.$$B
 @�$$��.U) 

1�.+�� �!11	�D�� '04)&,%
�)��.(


	�) 	
 4eF�-.) f��.%��gh� ������ �� �!1,�\�� 
�(KD3 �� 

*9�9 �!,< �	'7& 4.<�& 1/'�B.2'	�(D!  	�� 1�OP)�(

��gh� 
�$(KD3 �� '	 @	�� ,�O���.��.B'  ^���-D�' ������ ��  
 

*$$9�9 �$$! ,$$%
�+ 4$$B	�� 4.$$<�& 1.,$$%
�+ �	'7$$& �$$L%5

������ �� �!i�� 1��gh� *9�9 20  X�'7�' �� 1�!�$)' T,$%	',% 

'7�' MAB 4�'�S 
'�) 2�),%'	 X�4)<,%� .2'	�$(D!  4% 0' �+

)�(,%
�+ �	'7&T*9�9 1,�\�� 
�(KD3 �$! Z�$8-! 4.$<�& 1

,!�$< / �& *� �A#% Q%a�&5�+ j�K�B�� ������ �� 0' /
�O.B'

 4.%5 0' *+ 4! �&  �.Y$�� ,%
�+ /
�O.B' 6�#��)�-�9��  ������


�$$� .2'	�$$(D!  �$$�A+)��(�+ �	'7$$& 7$$�% 0' /
�O.$$B' ,$$%


 X�'7$�'  1,$�\�� 
�$(KD3 
�$AL� MA$B 6�#(� �� ������ ��

 *9�9 4-D�' 2'�� �!4.<�& 14)$<
�.�	'7$& `$��d) 	
 $!�1

25 �� 4-A) 
	'
 
�9  1�8�
 �$����� �� 0' /
�O.$B' *+ �$! ��gh$� 

*9�9 1,�\�� 
�(KD3 �� 4.A_) �!
	',$% 4.<�& 1)�Tk ��.(

�<	'7& T�8�
 G�? 0'/��9 0' /
�O.B' *+ 
	'
 
�9  4� �$! "$+ 1

*9�9 1,�\�� 
�(KD3 
�AL� MAB /	'�D! 6�]� �� �$! 4.$<�& 1

%4D<
�)�� ��.(*�25 *;B'  ������ �� *+ �!X�'7$�' MA$B 

6�]� �� 1�d�'4)&,%
�)��(*$� �J�H X��)05 T4$B	�� 	�$l-)

 *9�9 4-D�' �B��  1,�\�� 
�(KD3 �!� Z�$8-! 4.<�& 1*$��m

 /��9 �� �!E
�C.) 6�]� �� 1 �H 1)/,$< *�$P�� 	',$d)����  

NRC ( /��9  �!6�]� �� "+ 1)��/,$< *�$P�� 	',$d) ,$P	
 

���� TNRC (,< Z�N%'.

���� �b��	�

4$-D�' �$B��  1,$�\�� 
�$(KD3 4$B	�� X��)05 6�' 0' G,!

*9�9 �!>��? 0' 4.<�& 1/0',%' 1��& 4$.%5 �.�� $�K3 �$� 1
�$� *

	
 Q+�$$R� �$$����� �� 0' /
�O.$$B' Z�$$8-! `$$B�+��% j �$$� 

/��9 �!
�$� 6�]� �$� @ �O.) :�;B �� 1. 
 	�$l-) 6$�' 1'�$�

 E
�$C.) 6�]� �� 1 �H *��� /��9)/,$< *�$P�� 6�]� �$� 	',$d)

���� TNRC ( 6�]� �� "+  )��*�$P�� 6�]� �$� 	',$d) ,P	
 

/,<���� TNRC ( /	 
 1'�� �!,<	  6�0�S5 1,$< *�L� .`$AF

 /��9 *�L� 0' �!*$\�N-+  @	n Z�$W 6�]� �$� 	',$d) 4Y$��)05 1

/�8Y$��)05 	
 6�]� �$� 4��$+ 	',$d) 
�9  0' 2�-�D?' 1'�� ���B 

,< 6��C� ./��9 �!o$B�� *$+ 4+'	�$W 
'�$) M$�+�� *� *9�� �� 

,< �	'7& @�d�dU� 4K) 6DN%'/'	'7$�' Z�$% 0' /
�O.$B' �� �B

UFFDA ,%,$< *�L� .*$�  2�#$(� 1p�$%' 1'	'
 /�$�9  
 �$! 

/,< *�P�� 1�m) 
'�) 	',d) `F',H 1 �H Z�W 6�]� �� 1�-_.B'

 ,$%
�� @�d�dU� 4K) 6DN%' oB��)E ,$9 �.(0' �$� �$! *$�

/��9 �!	',d) *��� 1�/��$� ,$< /
 7�' Q+�R� ������ �� ,P	
 

q�DN) 	
�:�< *� 4�'�S 	�D�� ��0*�,)5 �B
:

�r� /��9 E
�C.) 6�]� �� �

�rE
�C.) 6�]� �� �� /��9 +Q+�R� ������ �� 

�r6�]� �� "+ /��9 

�r6�]� �� "+ /��9 +Q+�R� ������ �� 

`F',H 1'	'
 Q+�R� ������ �� 0' Z�& �!��4$-K+ 2�$�K�� 


�$� *�#$�' �B Q#$$��) 	�+�B �$DV) 0' E�$C� .0' �$$� �$! *$$�

4�'�S 1�!	�D���	'�(� ��9�9 *',$< /
'
 t�u.W' 1.���$-�

 q�DN) 	
 6�'�� 4Y��)05 ,H'  ��� 4.$<�& *$9�9 *$C;F 

v�+ 1	�N� *��B��� ���& 	'�F /
�O.B' 
	�) .�$� 2�&,%����

,%,< /
'
 �	 �� �.#� 1 	 �� 4&0 	 .

X��$$)05 4$$? 	
 ^'	�$$W  v5*$$� 	�$$�.W' 	
 
'05 @	�$$P

*9�9 �!
 	'�F �<' .*� ^'	�W 6�0�� @	�P 6�0�$�  4$8.O!

 *� 2�&,%�� 1�$!0 	 	
 4! �& @	�P�� ��Z�$N%' X��$)05 

,< .	
"!,$N! 0 	)k2��B�-�#$+'  0' Q$� 0 	 (0'�*$C;F 

�$.�� 	',$d)  ,$< 1��8%�$W 4Y��)05 ,H'  �! 4.<�& *9�9

4.%5 1
�� 2��$B�-���K&�D! � 	 *$� `$B�+��% j �$�  *$�K3 �� 

/0',%' 4.C%�D) ,< 1��&)��.(	
,$H'  �$! 0' 7�% X��)05 2���� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

                             2 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html


6� � 7�	8/ 9�/����,4 ,�-	/:1�1 �,0� � ,� �,�1 2�3/�,4 5	��;!�< 

��� 

��>1(.@���A 	�	#JK ^k� ���� U��,/ � :F	4 ��F	��K )>Z�� UcB ,�((

6�0�S5 /	 
)�����4&0 	 (,<	 /	 
)������4&0 	 (

E
�C.) 6�]� �� 

)NRC(

6�]� �� "+ 

)NRC��(%

E
�C.) 6�]� �� 

)NRC(

6�]� �� "+ 

)NRC��(%

@	n)�/�=CP(��/����/����/����/k�

���B *\�N-+)��=CP(��/����/����/����/��

���B 6S 	 ��/��k/���/���/�

G,P ��/���/���/���/�

@�O#� "�#K+ 1
 k�/�k�/���/���/�

�D% ��/���/���/���/�

4-�)�.�  `D()���/���/���/���/�

4%,C) `D()���/���/���/���/�

DL r6�%��.) ��/���/��k/���/�

Lr6�7�\ rrrrr rrrrr rrrrr ��/�

@�.B' ��,�#+�+ ���/����/����/����/�

�%',�#+' 4.%5 ���/����/����/����/�

[D9 ��� ��� ��� ��� 

1�m) 
'�) /,< *AB�U) M�+��:

0�B  �W�B `��F 1p�%')Kcal/Kg(���� ���� ���� ���� 

Z�W 6�]� ��(%) �/��k/���/����/�k

6�7�\(%) �k/���/���/��k/�

6�%��.) +6�.#�B(%) ��/���/�k�/�k�/�

"�#K+(%) ��/���/���/���/�

j�.B
 `��F �O#�(%) ��/���/���/���/�

�r/��9 Z�D� �!/,< *�P�� 1�m) 
'�) 	',d) `F',H 1 �H Z�W 6�]� �� 1�-_.B' *� @�d�dU� 4K) 6DN%' oB�� )�k(,%
��.

�r�!�/�`)�< 4-�)�.�  `D() 0' Z�&�K�+ :���/���/�4KKD\' 6�� ,H'  6�)�.�  AT���/���/�4$KKD\' 6�� ,H'  6�)�$.�  D3 T���/��

4KKD\' 6�� ,H'  6�)�.�  ET���/�Z�& 4K�) 6�)�.�  K3 T���� 4K�) Z�& 6�)�.�  B1 T���/�4K�) Z�& 6�)�$.�  B2 T���/��4$K�) Z�$& 

6�)�.� B3T���/��4K�) Z�& 6�)�.�  B5T���/�4K�) Z�& 6�)�.�  B6 T���/�4K�) Z�$& 6�)�$.�  B9T��4$K�) Z�$& 6�)�$.�  B12T��� 

4K�) Z�& 6�)�.�  H2 T���/��� 4K�) Z�&
�� ,�'�K+ 6�\�+ .

�r�!�/�`)�< 4%,C) `D() Z�&�K�+ :���/��� 4K�) Z�& T7-8-) ���/��4K�) Z�& T6!5 ���/��� 4$K�) Z�$& T1 	 ���/��4$K�) Z�$& 

TQ)���/�4K�) Z�&  ,� ��� 4K�) Z�&
�� Z��-KB .

�� 4Y��)05 ,< 	�.Y+ *<a ��O�+ 4B	�� 1'�� j �W *C;F

)��.(20  X�'7�' 2
�$+ "�#d� >��? 0' 6�]� �� 2�),%'	 �A#%

,< *AB�U) 4��u) 6�]� �� *� ./
'
 �!`P�H 11'�� X��)05 0'

/	 
 0' �� �! �!6�0�S5 1)�� �OP��4&0 	 (,<	 T)����

��4&0 	 (X��)05 /	 
 `+  )�� �OP��4&0 	 (X�'	5 ��

 `�	�.+���×�	'7�' Z�% 0' /
�O.B' �� 4�
�u� I)�+ :�? M\�F 	
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

                             3 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html


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

��� 

��>1Q.�� �;!�< 	� :1�1 >�C�/ �,0� � ,� 7�	8/ � 2�3/�,4 56� ,�-	/ 2F�	_K ���� )O	/Q(�<��� ((

20  X�'7�' 

)Z�&(

^'	�W G�u) 

)Z�&(

`�,A� M��J

4�'�S )Z�& :Z�&(

6�]� ��

4��u) )Z�&(

2�),%'	 �A#%

 6�]� ��)Z�& :Z�&(

1p�%' /X�'7�'

20  )1�\�+/Z�&(

6�]� �� z;B:

NRC k��a��kka�k/� b���ak�/�����b

0.9 NRC ���b���kbkk/� a���b�k/�����a

E�D.H' z;B ���/� <���/� <���/����/� <�k�/����/�

	��C) 1�;W ��/��k/�����/���/����/���/��

Q+�R� z;B:

Q+�R� ��(+) �k�a����ak�/���� �k/����� 

Q+�R� 2 ,�)$(���b����bk�/���� k�/����� 

E�D.H' z;B ���/���k/����/����/����/����/�

	��C) 1�;W ��/��k/�����/���/����/���/��

`��d.) �g':

NRCQ+�R� �� k�ka����a��/� b��kak�/� ab ��k�b

NRCQ+�R� 2 ,� ���a����a��/� b���ak�/� b����b

0.9NRCQ+�R� �� ���b����bk�/� ab ���b��/� a����ab 

0.9NRCQ+�R� 2 ,� �k�c���kc��/� a���b��/� ab ����a

E�D.H' z;B ���/��kk/����/����/����/����/�

	��C) 1�;W ��/����/�����/���/����/���/��

�r4KP' @'�g' 0' �� �! 1'�� )Q+�R�  6�]� �� z;B (� 2�.B �! 1�! 6�8%��) T`��d.) �g'  4-C) GI.W' 1'	'
 @ �O.) G �H �-.#! 	'
 ,

)��/�P<.( 

SAS 6�8%��) *#��d)  Q%��	'  *�7N� �$! 2�$)05 0' /
�O.$B' �$� 

*-)'
 ,-{ 1	�)5 z;B 	
 6(%'
 1'�,< Z�N%' ,P	
 )��.(

dF	;JlY� �

*9�9 1,�\�$� 
�(KD3 �!�$� �! 1'�� /	 
 0' �$! T6�0�$S5 1

	
 M���� *� X��)05 /	 
 `+  ,<	E ',9 �T� ��	'7& 

,</'�B.@'�$g' 2'�$-3 *$� Q+�R� ������ ��  6�]� �� z;B

 ,%
�� X��)05 4KP' .*N-B'�� 0' 4W�� 1'�� �$! �$g' X��$)05 1

6�� `��d.)	�g5 4KP' 4-C) 	'
 
�$� )��/�P<(.`$�\
 6�$D! *$�

 6�8%��) *#��d) �!0' �$� �$! 1'�� 	�$g5  4K$P' 	�$g5 `$��d.) 

,< �	'7&/'�B.*9�9 *��m� �$! /�$�9 �$� 4.$<�& 11 �$H 


�$AL� MA$B 6�]� �$� "+ /��9 *� �A#% E
�C.) 6�]� �� z;B

4-C) 	'
  6�0�S5 /	 
 	
 4�'�S `�,A� M��J  20  X�'7�' 

,< X��)05 /	 
 `+)��/�P<(.`�,$A� M��J  20  X�'7�'

 *$9�9 4�'�S �$! "$+ /�$�9 0' /
�O.$B' Z�$8-! ,$<	 /	 
 	
 

$W' E
�$C.) 6�]� �$� �$� /��9 ��  6�]� �� GI. 4$-C) 	'
 �$� 1

,-.<',% �8�,(� .X!�$+ MA$B 6�]� �� z;B X!�+ 4$-C) 	'
 

*� 4��u) 0�B  �W�B `��F 1p�%' X�'7�'  ^'	�W G�u)

 /	 
 `$$+  6�0�$$S5 /	 
 	
 20  X�'7$$�' Z�&�$$K�+ �$$! 1'0'

 ,< X��)05)��/�P<(*N-$B'�� 6$�' 	',$d) �� �)' �$! /	 
 	
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

                             4 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html


6� � 7�	8/ 9�/����,4 ,�-	/:1�1 �,0� � ,� �,�1 2�3/�,4 5	��;!�< 

��� 

��>1).� 2�3/�,4 56� ,�-	/:1�1 >�C�/ �,0� � ,� 7�	8/ >!� ���� �� �;!�< 	�)QQ	/]Q�<��� ((

20  X�'7�' 

)Z�&(

G�u)

^'	�W )Z�&(

`�,A� M��J

4�'�S )Z�&:Z�&(

4��u) 6�]� �� 

)Z�&(

2�),%'	 �A#%

6�]� �� )Z�& :Z�&(

1p�%' /20  X�'7�' 

)1�\�+/Z�&(

6�]� �� z;B:

NRC ���k ���� ��/����a��/� b���� 

0.9 NRC ���� ���� ��/����b��/� a���� 

E�D.H' z;B �k�/��kk/����/����/� <���/� <���/�

	��C) 1�;W ��/����/�����/���/k���/���/k�

Q+�R� z;B:

Q+�R� ��(+) ���� ���� ��/� b��� ��/� a����b

Q+�R� 2 ,�)$(���� ���� ��/� a�k� ��/� b�k��a

E�D.H' z;B ���/����/����/���k/����/����/�

	��C) 1�;W ��/����/�����/���/k���/���/k�

`��d.) �g':

NRCQ+�R� �� ���� ���� ��/� ab ���a��/� c���kb

NRCQ+�R� 2 ,� ���� ���� ��/� ab ���a��/� c��kkab 

0.9NRCQ+�R� �� ���� ���� ��/� b���bk�/� a����b

0.9NRCQ+�R� 2 ,� ��k� ���� ��/� a���b�k/� b����a

E�D.H' z;B ���/����/��k�/����/����/��k�/�

	��C) 1�;W ��/����/�����/���/�����/���/���  

�r4KP' @'�g' 0' �� �! 1'�� )Q+�R�  6�]� �� z;B (G �H �� 2�.B �! 1�! 6�8%��) T`��d.) �g'  ,-.#! 	'
 4-C) GI.W' 1'	'
 @ �O.)

)��/�P<.( 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

                             5 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html


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

��� 

��>1].PF	��K ���� "��� �;!�< 	� :1�1 >�C�/ �,0� � ,� 7�	8/ � 2�3/�,4 56� ,�-	/)O	/]Q�<��� (

�� "�	���J L�,F� :F	� ,� �	� �;JK ,;�/ �(*�<��� (

20  X�'7�' 

)Z�&(

G�u)

^'	�W )Z�&(

`�,A� M��J

4�'�S )Z�&:&Z�(

6�]� ��

4��u) )Z�&(

2�),%'	 �A#%

6�]� �� 

)Z�&:Z�&(

1p�%' /

20  X�'7�' 

)1�\�+/Z�&(

4.%5 �.��

1
�� 

6�]� �� z;B:

NRC ����a��kka��/� b���a��/� b��k�bkk/� b

0.9 NRC ����b����b��/� ak��bk�/� a����a��/� a

E�D.H' z;B ���/� <���/����/����/� <���/� <���/����/�

	��C) 1�;W ��/����/�����/���/k���/��k/�k���/�

Q+�R� z;B:

Q+�R� ��(+) ����a���� �k/� b��� ��/� a����b��/�

Q+�R� 2 ,�)$(����b���� ��/� ak�� �k/� b����a�k/�

E�D.H' z;B ���/����/����/�k��/����/����/����/�

1�;W	��C) ��/����/�����/���/k���/��k/�k���/�

`��d.) �g':

NRCQ+�R� �� ����a��k�a��/� b���a��/� c����bk�/� b

NRCQ+�R� 2 ,� ���ka����a��/� b��ka��/� c���kbk�/� b

0.9NRCQ+�R� �� ����a���kab �k/� bk��b��/� a����b��/� a

0.9NRC+�R� 2 ,� Q����b����b��/� ak��b��/� b����a�/� b

E�D.H' z;B ��k/���k/����/����/����/����/����/�

	��C) 1�;W ��/����/�����/���/�����/���/�k���/�

�r4KP' @'�g' 0' �� �! 1'�� )Q+�R�  6�]� �� z;B (1'	'
 @ �O.) G �H �� 2�.B �! 1�! 6�8%��) T`��d.) �g'  ,-.#! 	'
 4-C) GI.W'

)��/�P<.( 

,<	��gh� 4$-C) 	'
 �$<',% 1.6�]� �$� "$+ /�$�9 0' /
�O.$B'

 X!�$+ MA$B E
�C.) 6�]� �� z;B �� /��9 *� �A#% 4$-C) 	'
 

/	 
 	
 6�]� �$� 2�),$%'	 �A#$% X�'7$�'  4��u$) 6�]� ��

 ,< X��)05 /	 
 `+  ,<	 T6�0�S5)��/�P<(.

% /,< �Y.-) @�<	'7& 2�Y4)
1�!,�$B' 2
 7$�' *$+ ,$!

 /��9 *� 1	 �J *-�)5 �!
�$(KD3 
�$AL� MA$B 6�]� �$� "$+ 1

*9�9 1,�\�� �!4.$<�& 14$) $<
�)��(�$B' 6$(D) �$)' T

4��$+ ��
�$d) 1 �$H ,!�$< /�$�9 *��Y$) �L%5 1,�\�� 
�(KD3

 ,<�A% 6�]� ��)��.(6�]� �$� z;B X!�+ *-�Y�� TE�H 6�3 	


 `)'�3 *�1	��#�.#� 
	'
 48 .2'	�$(D!  	�.$B
)�(�	'7$&

 '	 6�0�$S5 /�$�9 6�]� �� z;B ,%
�+ 4$) $�|d$B �$� 2'���

25 *$� } �Y$) 
'
 X!�$+ /,$< *�P�� 2'7�) ,P	
 Z�$D� *$+

 6$DN%' /,< *�P�� 	',d) `F',$H ��'�� 1	 �J *-�)5 1�!,�B'

 ,<�� @�d�dU� 4K) .2'	�(D!  0�)�$B)��(,%
�+ �	'7& 7�%

 z;B X!�+ �$� 6�0�$S5 /�$�9 6�]� ����,$P	
 ��gh$� �$� 1

*9�9 
�(KD3 �!*$� �.Y$�� X!�+ �)' T
	',% kkMA$B ,$P	
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

                             6 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html


6� � 7�	8/ 9�/����,4 ,�-	/:1�1 �,0� � ,� �,�1 2�3/�,4 5	��;!�< 

��� 

*9�9 1,�\�� 
�(KD3 X!�+ �!4)<
�. �$B�~-�� `$��d) 	


 2'	�$(D!)��(/�$�9 6�]� �$� z;$B X!�$+ ,$%
�+ �	'7$&

 Z0a 1	 �$J *$-�)5 1�!,�$B' 2
 7�' @	�P 	
 4.H 6�0�S5

 *9�9 1,�\�� 
�(KD3 X!�+ MAB �!4$) $<
�.�	'7$& �$L%5

 M#$+ �$L9 4$C�A? 6�]� �$� 	',$d) `F',H 
�9  *+ ,%
�+

 *9�9 v�K;) 
�(KD3 �!�B' 1	 �J ."!-{6�,< �	'7& /

'��m� 1�!
�AD+ �B*''0 X-$� `)'�3  6�]� �� 
�AD+ ��l% 1

6�]� �$� �W�$B X�'7$�' MAB �$! ,$A+ 	
 4$�	'�H ^�$< 1

4) <,%� .	
6�' �\�H 6�]� �$� �$! *$�7N� 4.K($B' *$~�!�) 1

4) <6�]� �� �W�B 1'�� 
'05 *-�)5 1�!,�B' �� ,%� �!'	 ,A+ 1

,--+ 6�)�� X-� 4? 	
)�.(	
6�]� �$� z;$B �J�H X��)05 

,<	  6�0�S5 /��9������ X!�+ ,P	
 .1,$�\�� 
�$(KD3

*9�9 �!�$� *#$��d) 	
 6�]� �$� "$+ /��9 0' /
�O.B' Z�8-! 	
 

6�0�$S5 /	 
 	
 E
�$C.) 6�]� �� �� /��9��`$+ 	
  ,$P	
 

X��)05 /	 
�@ �$O� ,$<	 /	 
 	
 4$\  
�$� �$.D+ ,P	
 

4-C) 	'
 �<',% 
�9  .2'	�(D!  4KC9'�W)�(�	'7$& 7$�%

 /��9 0' /
�O.B' ,%
�+ �!
�$(KD3 X!�$+ MA$B 6�]� �� "+ 1

*9�9 1,�\�� �$! �$� 4.$<�& 1��4$&0 	 4$) $<�$� �$)' T
�

 *9�9 1,�\�� 
�(KD3 �! ,<	 /	 
 	
 4.<�& 1��4&0 	 

��gh� 4-C) 	'
 
	',% .*��l% 4)	/��9 ,B �!��,$D3 6�]� �� "+ 1

	 
 	
 1,$�\�� 
�$(KD3 X!�$+ MA$B �$B' 6(D) 6�0�S5 /

*9�9 �!,%�< ./��9 X��)05 6�' 	
 �!$%�& *�*',%,$< *$�L� 1

*�P�� 	',d) ��'�� `F',H 1	 �J *-�)5 1�!,�B' Z�D� z;B *+

,-<�� @�d�dU� 4K) 6DN%' /,< .z;$B X!�$+ E�$H 6�$3 	


 �$C.) 6�]� �$� �$� /��9 	
 6�7�\ 	',d) *+ ,< MAB 6�]� �� E


 �A��d���,$<�� 6�]� �$� "$+ /��9 0' �.Y�� ,P	
 .4��$<	'7&

 4$K) 6$DN%' o$B�� /,$< *�$P�� 6�7$�\ 	',d) *+ 
	'
 
�9 

 *KH�) 	
 @�d�dU� �B' @�9��.H' ,H 0' �.D+ ,<	 E ' )� 

�� .( 2'	�(D!  4��J	)��(6�7$�\ 2
 7$�' ,%
�+ �	'7& 7�%

 	',d$$) *��/� �' MA$B Z�&�$K�+ 	
 Z�$& G�u$) X�'7$�

  ,$<	 /	 
 	
 20  X�'7$�' 
�AL�  6�0�S5 /	 
 	
 ^'	�W

 X��)05 /	 
 `+4)<
�.


�AL� MAB Q+�R� ������ �� 0' /
�O.B'4-C) 	'
 X�'7$�' 

*$$9�9 20  �$$! ,$$< X��$$)05 /	 
 `$$+  6�0�$$S5 /	 
 	
 

)��/�P<(*9�9 20  X�'7�' �� �)' T�$! ,$<	 /	 
 	
 ��gh$� 

4-C) 	'
 ,% �<' .*9�9 ^'	�W G�u) �!������ �� 0' *+ 4�

 
�$� �.Y$�� 6�0�S5 /	 
 	
 ,%
�+ /
�O.B' Q+�R�)��/�P<(T

@ �$O� X��$)05 /	 
 `$+  ,<	 /	 
 	
 �)'4-C) 	'
 	
 1

Q+�$$R� ����$$$�� �� 0' /
�O.$$B' Z,$$$$3 �$$� /
�O.$$B' Z�8$$$-!

 ,Y% /,$!�Y) .M��$J 
�$AL� MAB Q+�R� ������ �� 2
 7�'

��! 	
 4�'�S `�,A�/	 
 	
 �$g' 6$�' *+ ,< X��)05 /	 
 

X��)05 /	 
 `+  ,<	4-C) 	'
 
�� )��/�>P.( 0' /
�O.$B'

 *9�9 4��u) 6�]� �� �� Q+�R� ������ �� �!��gh� 4$-C) 	'
 

X!�$+  6�]� �$� 2�),$%'	 �A#$% X�'7�' MAB �)' T�<',%

 $K�+ �$! 1'0' *$� 4��u$) 0�$B  �W�$B `$��F 1p�%' Z�&�

 ,< X��)05 /	 
 `+  ,<	 /	 
 	
 20  X�'7�')��/�P<(.

2�Y% �!	�D�� 6�8%��) *#��d) TE�H 6�3 	
 4$) 
*$+ ,$! ��gh$� 

*9�9 1,�\�� 
�(KD3 �� Q+�R� ������ �� �$! 0' �$� �$! 	
 

/	 
 �!
	'
 /��9 6�]� �� z;B *� 48.#� X��)05 1.`��d.) �g'

 6�]� �� z;B ×� 1'�� Q+�R� z;B*N-B'� �!T20  X�'7$�' 1

	
 M$���� *$� 6�]� �$� 2�),$%'	 �A#%  4�'�S `�,A� M��J

`(< �!1�T� �,< "�B�� /'�B.

/,$< *�$P�� 6�]� �$� z;B 1 �H /��9 *� Q+�R� 2
 7�'

 @�$d�dU� 4K) 6DN%')E
�$C.) 6�]� �$� �$� /�$�9 (��gh$� �$� 1

*9�9 
�(KD3 �!1 �$H /�$�9 	
 �$)' T�$<',% 4.$<�& 1��

@�$d�dU� 4K) 6DN%' /,< *�P�� 6�]� �� 	',d) ,P	
)/�$�9

 6�]� �� "+ (*$9�9 1,�\�� 
�(KD3 
�AL� MAB �$! ,$< .6$�'

 2�Y% *+ �B' 4��<	'7& *��Y) f��.%4)
�$����� �� ,! �$! 	
 

/��9 �!*$9�9 1,�\�� 
�(KD3 
�AL� MAB 6�]� �� "+ 1�$! 1

4.<�&4)$<,%�)��T�� ��(/�$�9 	
  �$! 6�]� �$� �$� 1

E
�C.)��gh� *9�9 1,�\�$� 
�(KD3 �� 1�$! ,$%	',% 4.$<�& 1

)�Tk �.(�$$g' 6$$�'4$$) �6$$�' ,$$%'� *$$+ 
�$$< ��#$$O� *$$%�&

������ �� �!*-�)5 1�!,�B' *�7N� ��% X!�+ MAB 4)< ,%�

 6�' 0' 6�]� �$� v��S 	
 ������ �� 2
 7�' �g'  	 �$! ��
�LY$) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

                             7 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html


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

��� 

2098a
2180a
2147a

1951b

1800

1900

2000

2100

2200

CP=0.9NR
C

CP=NRC

+ Tpax

-Tpax

1.97b 1.96b
2b

2.1a

1.85
1.9

1.95
2

2.05
2.1

2.15

CP=0.9NRC CP=NRC

+ Tpax

-Tpax

"0!(.2�3/�,4 56� "�	X;� ,-� ×�,� 9�/����,4 

��� PF�f��)�,<(

"0!Q.2�3/�,4 56� "�	X;� ,-� ×UF,g �,� 9�/����,4

 �F�^_ "F>�/)�,<:�,<(

2.55c

2.81a

2.64b

2.51c

2.3
2.4
2.5
2.6
2.7
2.8
2.9

CP=0.9NRC CP=NRC

+ Tpax

-Tpax
2.79b

3.5a
3b

2.75b

0

1

2

3

4

CP=0.9NRC CP=NRC

+ Tpax

-Tpax

"0!).	X;� ,-� 2�3/�,4 56� "� ×e�cJ �,� 9�/����,4

 2�3/�,4 �	�>J��)�,<:�,<(

"0!].2�3/�,4 56� "�	X;� ,-� ×,;�/ �,� 9�/����,4

"�	���J L�,F� :��� ,� �	� �;JK 

�B'T,$< �	'7$& '��0 /'�$����� �� �$B �$! /�$�9 	
 �$! "$+ 1

�� "e! ��K��F  2p �.�% 1�d�' X�'7�' MAB 6�]� �� �A 4$) $<,%�

)��.(E�K$B Q+�R� �$� *$+ �$B' *�#$�' �B Q#$�) 	�+�B 1�$!

 ̀ �B���.+a ,<	 X�'7�' �$! 1�.+�$� 0�$�% 
	�$) 1�$m) 
'�$) 1�$!

1	�D�� '0��\���.) ��  /
�+ G�u) '	 �![%�$) *+ ,--+ 4) ,�\�� 4�

 �L%5 ,<	4)<,%�)��.("!6�-{ 1 �$H ������ �� 2
 7�' �g' 	
 

,d) `�B���.+a 	'pH ^�$�%�)5 	',d)  X!�+ @a�e� ���?	  

`W'
 	'�� 4\5 @�A�+��  6\�B��) 1	'
 X!�$+ 4$) �,$��)�.(	


������ �� *+ 
	'
 
�9  7�% 4��<	'7& TE�H 6�3 �!/�$�9 	
 �$! 1

*$9�9 1,$�\�� 
�$(KD3 
�$AL� MA$B 7�% E
�C.) 6�]� �� �� �$! 1

4.<�&4)<,%�)�T� ��.(

��gh� z;B M$�+�� �� Q+�R� ������ ��  /��9 6�]� ��

 	
 2�&,%�� *<aE ,9 �,< �	'7& /'�B.X��$)05 f��.%

 *$<a M$�+�� �$� /�$�9 6�]� �$� z;B X!�+ *+ 
'
 2�Y%

*9�9 �!��gh� 4-C) 	'
 �<',% .z;$B X!�$+ E�$H 6�3 	


 0' 4$-;� /�OH 4��{ 4A#% X�'7�' MAB /��9 6�]� ���/�

*��/�,$< ,$P	
 .,$< �	'7$&/'z;$B X!�$+ *$+ �$B

 a 4��{ X�'7�' MAB /��9 6�]� ��<*9�9 *�$! 4.$<�& 1

4) <
�)��.(X!�$+ MA$B Q+�$R� �$����� �� 0' /
�O.B'

4-C) 	'
 ,$< 4$-;� /�$OH 4��{ )��/�>P(���$B �$� �$)' T

*<a @��P�uW��gh� 4-C) 	'
 �<',% .2'	�$(D!  4\�(�)

)��(,%
�+ �	'7&T��� �� 2
 7�' /�$�9 *$� ��� �$! "$+ 1

4-;� /�OH 4��{ X!�+ MAB 6�]� ��4)</��9 	
 �)' T
�

 6�]� �$$� 4��$$+ :�;$$B 1 �$$H��gh$$�
	',$$% 1.`$$��d) 	


�	'7& !��*$<a M$�+�� �� ������ �� *+ 
	'
 
�9  7�% 4

*9�9 �!��gh� 
	',% 1)��.(

E
�$C.) 6�]� �$� �$� /��9 *� ������ �� 2
 7�' ��gh$� �$� 1

	',$d) T�$$<',% `$$B�+��% j �$�  *$$�K3 �$$� 1
�$� 4$$.%5 �$$.�� 

	
 4\�H *+�$.�� X�'7$�' MA$B 6�]� �$� "+ /��9 *� 25 2
 7�'

 ,$< `$B�+��% j �$�  *$�K3 �$� 1
�� 4.%5)`($<�.( ',$%�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

                             8 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html


6� � 7�	8/ 9�/����,4 ,�-	/:1�1 �,0� � ,� �,�1 2�3/�,4 5	��;!�< 

��k 

��>1N.,�-./:1�1 :!h U��,/ ,� 7�	8/ � 2�3/�,4 56� 	�m�� "�	V :!h >Z�� 	F � �,< UcB ,� �;!�< (

<a `��F *

�A?)Z�&(

*~�!�) 20 

 *-�B)Z�&(

,P	


*-�B *~�!�) 

2'	 20 

)Z�&(

,P	


2'	 

/�OH 4��{ 20 

 4-;�)Z�&(

4��{ ,P	


4-;� /�OH 

6�]� �� z;B:

NRC �/����  �/���  �/���/���  �/���/���/�

0.9 NRC �/����  �/���  �/���/���  �/���/���/�

E�D.H' z;B ���/����/����/����/�k��/����/���k/�

	��C) 1�;W �k/����/����/���/����/���/���/�

Q+�R� z;B:

Q+�R� ��(+) �/����  k/���  �/���/���  �/���/�� a�/� b

Q+�R� 2 ,�)$(�/����  �/���  �/���/��k  k/���/�k b�/� a

E�D.H' z;B ���/����/����/����/����/����/����/�

	��C) 1�;W �k/����/����/���/����/���/���/�

`��d.) �g':

NRCQ+�R� �� �/����  �/���  �/���/���  �/���/���/� b

NRCQ+�R� 2 ,� k/����  �/���  �/���/��k  �/���/���/� ab 

0.9NRCQ+�R� �� �/����  �/��k  �/���/��k  �/���/���/� ab 

0.9NRC Q+�R� 2 ,� �/����  �/���  �/���/�k�  �/���/���/� a

E�D.H' z;B k��/����/���k/����/����/����/����/�

	��C) 1�;W �k/����/���k/���/�k��/��k/���/�

�r4KP' @'�g' 0' �� �! 1'�� )Q+�R�  6�]� �� z;B (6�8%��) T`��d.) �g'  �!'
 @ �O.) G �H �� 2�.B �! 1GI.W' 1'	4-C) 	'
,-.#! 

)��/�P<(.

2'	�(D!)��(�$����� �� ,%
�+ �	'7& �$! 4$) �MA$B ,$-%'�

 1�.+�$� �$�'�� 	
 �) �d) X�'7�'  4-D�' ".#�B ���U� �$! 1

1	�D�� '0,%�< ."!6�-{ ,< �	'7& /'������ �� �B �!MAB 

 E�$U? 20  X�'7�'  ,-OB�& 7)�F E�AK& ,J 6�
�� X�'7�'

�� j��#����� j	4)<,%�)��.(25 *;$B'  *� ��B�#$H *$+

*9�9 �!1	�$D�� *$� �A#$% 2p �.�% ,F�� /��9 �� /,< *��m� 1

X�'7$$�' `$$B�+��%4$$) �,$$��)�k(E�$$D.H'4$$) 	2
 7$$�' 
 

 �$� 1
�� 4.%5 �.�� X�'7�' MAB 6�]� �� "+ /��9 *� ������ ��

,< `B�+��% j ��  *�K3/'�B.

�)05 6�' f��.% 2�Y% X�4)
/�$�9 6�]� �� z;B X!�+ ,!

 	',d) *� ,<	  6�0�S5 /	 
 	
��/,$< *�$P�� ,$H ,$P	
 

*9�9 1,�\�� 
�(KD3 X!�+ MAB @�d�dU� 4K) 6DN%' �$! 1

4.<�&4)<
�."$! 6�$-{ "$+ /�$�9 *$� �$����� �� 2
 7$�' 

*9�9 4-D�' �B��  1,�\�� 
�(KD3 
�AL� MAB 6�]� �� �$! 1

4.<�&4)<
 
� E
�$C.) 6�]� �$� z;$B �$� /��9 	
 *(�\�H 	

��gh� 
	',$% 1. 	 6$�' 0' 4$) $�*$� �$����� �� 2
 7$�' �$� 2'�

/��9 �! 1,$�\�� 
�$(KD3 6�]� �$� "+ 10' /
�O.$B' 4!
0�$�


'
 X�'7�' '	 ^'	�W 6�]� ��.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

                             9 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html


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

��� 

���fn�	8 

2'�$$�' 2'0�$$B 	'
 �+�$$< Z�$$.U) 2'��,$$) 0')2',$$�) T2'�$$L�

 � 2����W T6�.%'p	5 2�$���W T�$B	�V��^I$� T�Z�$B *$dA? T(

1,$L) �$.+
 1�$F5 v�$-9  4D�H	 
�DU) �.+
 1�F5 v�-9

 ',!' �� *+ 4)'	��1'	 X��$)05 Z�$N%' 2�()' Q+�R� ������ ��

 4%'
	,F  �(Y� *%�D�DP ,%
�D% "!'��4)<
�.

��	
� ���� ��	?;�� 

�.9'�W*G T4K3.T:.'  Z,d) 1��u% .2��K&.��kk .'/��9 0' /
�O.B �!	
 43�-u) *-�)5 1�!,�B' �� /,< `D() 6�]� �� "+ 1

*9�9 �	 �� �!4.<�& 1.2'��' 10	 �Y+ Z�K3 *KN)��)�:(�k�r���.

�.	�.B
Tv.T'.2��K& TZT2'�8#) X%'
 TG.1
 �!�< 1	�V.�'T:  .4!�Y%�)�+ .����. 6�7$�\ "e! ��K��F M�'�J 0' /
�O.B'

*-�)5 1�!,�B'*9�9 
�(KD3 10�B *-�L� 	
 	'

�&�& �!4.<�& 1.2'��' 10	 �Y+ Z�K3 *KN)��)�:(���r���.

�.�H	� T4D.' T.}  1,�OB ^�W .1�B�).����.4.%5  ������ �� �g' *#��d) *9�9 4-D�' ".#�B �� ������ �!4.<�& 1.

Z'
 /,(Y%'
 *KN) 2'�L� /�8Y%'
 4(<7� .�)��:(���r���.

�.	�� 1�OPZ T.	.G T.q  /
'0 `�O+ .v��)�+.���� .@	�� ,�O���.��.B'  ^���-D�' ������ �� |K.V) :�;B *��m� �g' *#��d)

*9�9 
�(KD3 �� �!4.<�& 1.10	 �Y+ X! b� *KN) �)�:(��r�.

5. Cavazzoni, V., A. Adami and C. Castrovilli. 1998. Performance of broiler chickens supplemented with Bacillus 
coagulans as probiotic. Br. Poult. Sci. 39:526-529. 

6. Chang, M. H. and T. C. Chen. 2003. Reduction of broiler house malodor by direct feeding of a Lactobacilli 
containing probiotic. Inter. J. Poult. Sci. 2:313-317. 

7. Denli, M., F. Okan and K. Celik. 2003. Effect of dietary probiotic, organic acid and antibiotic supplementation to 
diets on broiler performance and carcass yield. Pakistan J. Nutr. 2:89-91. 

8. Dibner, J. J. and F. J. Ivey. 1990. Hepatic protein and amino acid metabolism in poultry. Poult. Sci. 69:1188-1194. 
9. Durst, L., H. H. Friedrichs and B. Eckel. 1995. The nutritive effect of Saccharomyces cervisiae on fattening and 

carcass performance of broilers. Arch. Geflugelk. 59:322-327. 
10. Fancher, B. I. and L. S. Jensen. 1989. Male broiler performance during the starting and growing periods as affected 

by dietary protein, essential amino acids, and potassium levels. Poultry Sci. 68:1385-1395. 
11. Kabir, S. N. L., M. M. Rahman, M. B. Rahman and S. U. Ahmed. 2004. The dynamics of probiotics on growth 

performance and immine response in broilers. Inter. J. Poult. Sci. 3:361-364. 
12. Khajali, F. and H. Nasiri Moghaddam. 2006. Methionine supplementation of low protein broiler diets: Influence 

upon growth performance and efficiency of protein utilization. Int. J. Poult. Sci. 5:569-573. 
13. Kidd, M. T., B. J. Kerr, K. M. Halpin, G. W. McWard and C. L. Quarles. 1998. Lysine levels in starter and grower- 

finisher diets affect broiler performance and carcass traits. J. Appl. Poult. Res. 7:351-358. 
14. Kumprechtova, D., P. Zobac. 1999. The effect of mannan-oligosaccharides and Enterococcus faecium M-74 bacteria 

in diets with different protein levels on broiler performance. J. Anim. Sci. 44: 173-79. 
15. Kumprechtova, D., P. Zobac and I. Kumprecht. 2000. The effect of Saccharomyces cervisiae Sc47 on chicken 

broiler performance and nitrogen output. J. Anim. Sci. 45: 169-177. 
16. Mikulee, Z., V. Serman, N. Mas and Z. Lukac. 1999. Effect of probiotic on production results of fattened chickens 

fed different quantities of protein. Veterinarski Archiv. 69:199-209. 
17. National Research Council (NRC). 1994. Nutrients Requirements of Poultry. 9th rev. ed., National Academy Press: 

Washington, DC. 
18. Panda, A. K., M. R. Reddy, S. V. R. Rao, M. V. Raju and N. K. Praharaj. 2000. Growth, carcass characteristics, 

immunocompetence and response to Escherichia coli of broilers fed diets with various levels of probiotic. 
Archiv-Geflugelkunde. 64:152-156. 

19. Perreault, N. and S. Leeson. 1992. Age-related carcass composition changes in male broiler chickens. Can. J. Anim. 
Sci. 72:919-929. 

20. Pinchasov, Y., C. X. Mendonca and L. S. Jensen. 1990. Broiler chick response to protein diets supplemented with 
synthetic amino acids. Poult. Sci. 69:1950-1955. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

                            10 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html


6� � 7�	8/ 9�/����,4 ,�-	/:1�1 �,0� � ,� �,�1 2�3/�,4 5	��;!�< 

��� 

21. Rezaei, M., H. Nassiri Moghadam, J. Pour Reza and H. Kermanshahi. 2004. The effects of dietary protein and lysine 
levels on broiler performance, carcass characteristics and N excretion. Inter. J. Poult. Sci. 3:148-152. 

22. Rosebrough, R. W. and J. P. Mcmurtry. 2000. Protein quality in broiler chicken diets. Feedstuffs. 42:11-14. 
23. SAS (Statistical Analysis System). 1998. SAS User's Guide, Version 6.1, SAS Institute Inc., Cary, NC. 
24. Stavric, S. and E. T. Kornegay. 1995. Microbial probiotics for pigs and poultry. In: (Eds.), Thomas Haker Pub., 

Berlin, Germany. J. Wallace and A. Chesson. Biotechnology in Animal Feeds and Animal Feeding.  
25. Summers, J. D., D. Spratt and J. L. Atkinson. 1992. Broiler weight gain and carcass composition when fed diets 

varying in amino acid balance, dietary energy and protein level. Poult. Sci. 71:263-273. 
26. Tabidi, M. H., A. Makkawi, E. Mahasin and A. S. Ali. 2004. Comparative evaluation of haemagglutination 

inhibition test and enzyme linked immunosorbent assay for detection on antibodies against Newcastle disease 
vaccine in broiler chicks. Int. J. Poult. Sci. 3:668-670. 

27. Ukai, K., Y. Sakakura, H. Itoh and Y. Miyoshi. 1984. The effect of protein malnutrition on the susceptibility of the 
chicken nose to Newcastle disease virus. Arch. Rhino. Laryng. 240:125-132. 

28. Williams, B., M. W. A. Verstegen and S. Tamminga. 2001. Fermentation in the large intestine of single-stomached 
animals and its relationship to animal health. Nutr. Res. Rew. 14:207-227. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

03
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.38.6
https://jcpp.iut.ac.ir/article-1-853-fa.html
http://www.tcpdf.org

