
����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

��� 

(�)� *�"+� ,�-� .�/01� 2 3 4	�5�67 89.)��� .� �.�: �	7 ;�<1�.= � ;>?�@ 

2:�: 4�A ��9 	B�" �C 


�D	E� ��6
�$8�FG� 
.�6� ;#H I8	E� ��= 9A�: %�B	��	�.� ;#H �I

�F�)! 

�5�67 89.)��� .� �.�: �	7 ;�<1�.= � ;>?�@ J
��K F��A *�"+� ,�-� ./A ;���1 ��L
� 2� 2M:�: 4�A �M�9 � 2 3 4	 	MB 8�"M �C 


��>	��K	�INO PA� �1�	Q1 2>�� �" �C 2:�: 2�-R �A;�S>	1NIF>9.C A.:A �C��� .(M�)� U-� 2� (�	  ��>	��K 
	B�	��1

 F � � ;>�	VK W��9 �9 ;>?�@ 2
��K F��A ).Y58$Z/O�%O/OF5�9 (�	7 ;�<1�.= U-� �9 �)&N/$\�&N/IO�9 F5�9 ;>�	MVK W��9

 �$I/$]�$I/$&F � W��9 �9 F5�9 ((�	R 
^.�A 	��	� � _7�� I`OO�.C���� �9 
.@	����� 9�� .;�<1�.= aB	� 2� 9A9 �	�� b>	"�

 � A� ���9 (� � F � W��9 8;>�	VK W��9 �9 ��� a>A?�A �A?�� 8�.�: �	7 2c�1.1 2� �A9 �
�� ���]8]/N�]/Z9A9 aB	� F5�9 )OZ/O

<P(8�B;�
! ;>�	VK W��9 �9 dA��7 e.6� ��� 2� _�	> aB	� 
�A9 �
�� )OZ/O<P.( �M
�� ./A 8�.�: �	7 ;�<1�.= aB	� .M� 
�A9

 � A� 2
�� _ �C �AFG� �@� 8_ AF� dA��7 e.6� 2� ��� a>A?�A _�#� 2�
�� ��� a>A?M�A A� �
-� �.YH ��.! F5�9 � aB	� 
�A9

 9A9)OZ/O<P.( A?�A;>�	VK W��9 �9 dA��7 e.6� �.�: �9 ;>?�@ 2
��K F��A a>8dA��M7 e.6� 2� ��� a>A?�A _�#� � ��� a>A?�A

� F � W��9 �9 A� ���9 (���� 2� �M
�� 9A9 9�M��� 
�A9)OZ/O<P.(  �M
�� a>A?M�A fM�	� �.M�: �9 ;>?M�@ 2M
��K F�M�A a>A?M�A �A9

 F>9.C �A� � 2
�� _ �CF5�9)OZ/O<(P.�AA� 4�A �M�9 ;>�	VK ���9 �9 �.�: 2� ;>?�@ (�g� �9�? ��M� 2M� 9A9 aB	M� 
�A9 �M
�� 

)OZ`/O<.(P �B;�
! 4�A ��9 ;>�	VK ���9 �9 �.�: �	7 ;�<1�.= aB	� 	� ��� 2��
�� _�	> aB	� 
�A9)OZ/O<P.( ��>	��K 
	B�	��1

 �
�� ./A _ AF� 4	Y�1 F5�9 .� 
�A9 .	�� a>	��K ;>A b>	"� 1 4��5 �9 2h 9A9 �0	M� 8�.M�: �9 �FM

h 9�Fi� 2
��K j	BF��A .>	� ;��

k� ;>?�@ (�g� �9�?�A 	1 A� �.�: �	7 ;�<1�.= U-� �A�1%�9 F5�9 	1 � ;>�	VK ���9I(M�� ;M>A � 9A9 aB	h F � ���9 �9 F5 �9 

10AlV �9�	� .� kY
� .�/>_ AF� k.

�^A� 
	B 
F��� :;>?�@8;�<1�.= 8�:2:�" �C 82 3 8_ �C2
�� 

2�FG� 

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

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

� &�� *)� ����% .��� /�� 0�1�2�3 !4�� +��, ���56
 ��% 

�.�
�� /�7$ �����8�� �����2�9,  !:9;��<��!;��
  �=9;�� 

>.���
�� /�7$ �����8�� 2 ��8�� ?��������2�9,  !:9;�� �!@9
 ��2��)  �=9;�� 

A.�
�� /�7$ ��8�� ����2�9,  !:9;�� �<�@B4� �8CD4  �=9;�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.4

.1
2.

1 
] 

 [
 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/20.1001.1.22518517.1384.9.4.12.1
https://jcpp.iut.ac.ir/article-1-510-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

��> 

�
 +��, !��� )F2G.(<����:#� 2 I�,�� &�C
��
 ��)��(

��!J
 ��  ��� /�� 0�1�2�3 +��, ��K/>&�� *�)� �!4�� >�

� +��, !4���)� .M�0��DN  ���� �� �����
 0�1�2��3 ����2 

�O�8; �� �,  ��� +��P)� �� I" Q�R
 2 <!� �� &���S !�
��

 �
 +��P)� P�; �8	� ���%� <" !��� )A�>�2AA.(��(C� ��

 ���� ��TU� � !V /�O;� &�C
��
 �� �� ��� �� �8V�W ����� ��

 !V ��4�� ����J
 �� �8#, 0�1�2�3�!�V� <�P�
 ��)�� +���,

)G���2�X.(+��
�" �� ���J
 �� ��� �=�� �0�1�2��3 +��, 

�� /���<�P�
 ��  >���5Y� 0���Z" .�2� �� !4�� ��+��P�)� 

�V�!; <!� <�2)>[2A\.(���� ����� ]� �,  !V ��@D9�3

 ���� ����2 /��� 0�1�2��3 2 �D�
" !��� &����8S� 0��)�����

>K�>F2>�.(� M	�;�:
 /!�$ ���
2 ��	�; ^_9
 �#$ 0�

 !���� ���C� ��� M�@
 ��D�
" �&�����8S� ��� �5��
 ��
�$ 0����

 �D�
" ���!����
!V�� )>X.(

 ���� ��  !�DD, �2!��
 ��D�
" !��� 0�
2� <��D$ �� 0�P�


 ���%)���� �
�OD, 2 &�` ���3 �� ( ��������� �#:
 0�����D� 

/��� 0�1�2��3 +��, ��aD
 ��  ��� �� <" ��T�3 <��:
�  ����

 ��� !���� .&��J�J�� ��7
 0�#O;� �2�!�� b��� �� )�GG[ 

NRC) (>G(���� ���; ���
 0�P�
 <�P�
 ��.�2� �� �8V�W �

0���Z")�� �B4A�=8B� (!V� �)A��F�=8B� (�;���3 .�2� 2

)F��X��=8B� (?����� ����/���2XK/\!�4�� ��
 !�V�� .

M� 0�DN ����; ���
 0�P�
 �� �8�9�� �D��� �7�($ !��
�� ��@�

 ���T�Z  ����� 2 <�2 +��P�)� ����� ���; ���
 ����J
 ��
 !�V�� 

)>��\��[��F2>[.(]�D��2� 2 �#�9
�� &�C
��
 ��)�K(

 ��� 0�P�
 +��P)���0�����[�7�($ !��
�� <�P��
 �W�2� 

������ ����:7#$ ���� ���5Y��� ���
2 ���� +��P��)� �� �D���� ���� �� 

�D� .�2!�
 �K��[G�V�!; �W�2� .��V' ��B�, 2 ��:7#$

���� ��/�� 0�1�2�3 ��5Y� ��� ���� ��!J
 �� !V� ��S �� ��

�@;" 0�� ���J8
 �5� 2 0�P�
�
!V�� .0�1�2��3 &����8S� 0�����D�

 0�1�2��3 �� �����
 0�P��
 ��D�
" !��� �� ���; *c�2 �� ���% ��

�
 !V�� .

)� ����� �C
��
 0�� �� Q!� 2� ��  ��� 0�P�
 d�� +��P

 &�� *�)� 2 ��V' &���4�R� ���:7#$ �� /�� 0�1�2�3 d��

���� �����  ��� �8V�W �.

n�� � 9A�� 	B

F � a>	��K 

��!C�>[\b�� �����O� ����  �2�:� �; �8V�W ���� �C�c 

!V  ��B8�� +��
�" 0�� �� .����� ��� �� >[��8�	�  ��=��� 

)�\��=��� ���� �� �����  (2 *������ ����% ��� 2 I" ���� ���" 

!D8V�� ���8�� e���� .d��� ��� �
��V �9��
�" �����#��

 !V� 2 0���Z" .�2� �� 0�P�
 �D�
" !���)�B�4��K/\2A\/\(

/���� 0�1�2���3 d���� 2� 2)X[/���X[/>\.�2� �� !��4�� 

2 0���Z"�>/�F2�>/�X!V� .�2� �� !4�� (����c �f�;� ��

 ��� 2 ���� >G\\ ����  ���� /�W��7�, �� ��
�,�7�, .0���

 �� ����8,�) &��4 �� +��
�"F��#�� )2� 2 0�P��
 d�� ��

0�1�2�3 d�� ([2 ���:� �\g��% �� ����:� ��� �� ����� 

!���W ���� �)��R� hi
�,.0�P��
 <�2P�)� �� �9��
�" �����#�� 

!���7, )�2�S�X^
�� 0�P�
 !4�� (� ���3  ��� ������

!
" . ���� /��#� ��  !DD, �2!�
 �D�
" ���!��� ���� d�� ��� 

h���j��J������ <���	:� .0�P���
 <�P���
 2 �7:��98
 �����
�0�;����8
 +

0�8	��� !�V ���PO� 2  !�V �j����
 /�� 0�1�2�3 2 0�;�l�� 

 ��� ���2�!� �� �2>���  !V �l��� .<�2 +��P)��Q�R
 

���TZ  ���� 2 e���� )����  !V d��R� &�B7� (&���4 ��

2 ��2�W ��% �� ��!;� �=8B� ���WV!.M�0�DN &�B7� <�P�
 

 ��!;� +��
�" ��% �� !�V ���W .0�� ��[>��W�2� ���� �� 

��#��[�%���
  2�W 0�=;��
 �� ]��P; �;�2 0�=;��
 �� ���� 

!���W ��89, 2 I�_8;�.?����� �� I" 2 �TZ �\2[�$��� 

��89, �� �jc ��% ��!���W QTS �
�, .M�	J� �� �V' ������ 

<��W <2!� �
�� mV' <�2�?7c � !�;� <�2 �� <�!=D� 2 !j, 

!�
" ���� �� ��89, �� �jc . ��� ��� �� ��0��� ��  !�
" ����

 ���
" ��P)� /�; ��  ��B8�� �� +��
�"SAS n2� 2GLM ���
 

�)�W ���c ��7�� 2 ��PO�)A�.(��aD
 �� 0�=;��
 m	��J
 ����

�D
�� !DN <�
�"  ��B8�� 0:;�� ��!V)A>.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.4

.1
2.

1 
] 

 [
 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/20.1001.1.22518517.1384.9.4.12.1
https://jcpp.iut.ac.ir/article-1-510-en.html


.�/019.)��� .� �.�: �	7 ;�<1�.= � ;>?�@ (�)� *�"+� ,�-�8....

��A 

��F:$.A?:A 
c��.1 � �F
B9 (�)�1 �.�: �>	���  F � � ;>�	VK 2�H.� �9 2>	= 
	B 

;>�	VK ���9 F � W��9 
A?:A
�.�: )%(

���� 0�1�2�3 �� M, 0�1�2�3 �� ���� 0�1�2�3 �� M, 0�8l2�3 �� 

&�` \>/KXK>/FKA>/FFA�/��

���� �
�OD, K\/AFK\/>XFX/>X>X/>A

<���=��8)" 0Z2� [\/��[/\F\/\\

&�B	) M�	7, �� K\/�>�/�\F/���/�

]�" oD� AX/�[[/��X/\[K/�

0�;��8
 �K/\>�/\\[/\\G/\

0�;�l�� \�>/\\F/\

�D�
�8�2 2 �;!C
 �#:
*K\/\K\/\K\/\K\/\

]#; A\/\A\/\A\/\A\/\

���
 >K/\[\/��>/�X[/�

�, *#� �\\ �\\ �\\ �\\ 

c��.1�>	���  

/�� 0�1�2�3%) !V �j���
(X[/>\X[/���>/�X�>/�F

/�� 0�1�2�3%) !V ��PO�(\X/>�[\/�XA�/�X[K/�F

���c �f�;���� 2 ����)/�W�7�, �� ��
�,�7�,(>G\\ >G\\ >G\\ >G\\ 

M�	7,%X�/\X�/\X�/\X�/\

IT� ���c �B	)%[�/\[�/\[�/\[�/\

0�P�
%) !V �j���
(\\/�X[/\X>/\�>/\

0�P�
%) !V ��PO�(GF/\X\/\X�/\FG/\

0�;��8
 +0�8	��%) !V �j���
 (X�/\X�/\FK/\FK/\

0�;��8
 +0�8	��%) !V ��PO�(�K/\�[/\F�/\F>/\

0�;�l��%) !V �j���
(�>/\�>/\F�/\F�/\

0�;�l��%) !V ��PO�(��/\�\/\FG/\FF/\

*:��� ���
 �2�S �D
�8�2 �#:
 /�W�7�, ����� :

0�
�8�2A>[\\\\\ 0�
�8�2 ��77#
� 0�� !S�2 D3�>\\\\ 0�
�8�2 ��77#
� 0�� !S�2 E[/�[
�8�2 �/�W �0K3>/�W 0�
�8�2 �B1F�>/\�/�W 

0�
�8�2B2A0�
�8�2 �/�W B3XG/[0����; �/�W �>0�
�8�2 �/�W B6F�>/\0�
�8�2 �/�W B9K/\0�
�8�2 �/�W B12 F[/\0������ �/�W >�/��W 

!���7, 0�
�,[[\ <�!�	,� �8;" �/�W [\/!DW b�j� �/�W [FX ��� ���
 �2�S �;!C
 �#:
 /�W�7�, �� /�W ���� :P�D=D
 !��	,�K/F[�/��W 

0�" &�B
���\\ �2� !�	,� �/�W X/AAq
 &�B
�� �/�W XM�	7, &�!� �/�W F[/\�/�W r�7_
 +�3 MD�7� X�
�j, &�B
�� �/�W �XX/\

/!DW b�j� �/�W +M�	7, &�D��,G/�X[/�W .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.4

.1
2.

1 
] 

 [
 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/20.1001.1.22518517.1384.9.4.12.1
https://jcpp.iut.ac.ir/article-1-510-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

��[ 

��F:I.;>?�@ � ;�<1�.= U-� *�.�: F � � ;>�	VK ���9 �9 ��>	��K 
	B)�>AlV �.�: F5�9 c#H .� (

�.�: ;�<1�.= U-� ;>?�@ U-� 

0���Z"  �2� 

�X[/>\\\/�

>X[/>\�\/�

AX[/>\>\/�

[X[/��X[/\

KX[/��GF/\

FX[/��\�/�

F � W��9 

��>/�XX>/\

>�>/�XG[/\

A�>/�X\K/�

[�>/�F�>/\

K�>/�FX[/\

F�>/�FGK/\

*:�� �� b�>G\\ ���c �f�;� ��
�,�7�, ��� 2 ����  ��� /�W�7�, �� �� 

�@9	�1 a>	��K 

��!C��[!V  ��B8�� +��
�" 0�� �� �; ���� .���� ��0� �� 

�\ �W�2� ��2� �� 2  !�V ���TU� ����O� 0���Z"  ��� ]� �� 

0����� �����B;� &���4 ��� �=D��W ?V ]� �� q3 M�����

!;!V .���� �� ��!C� ��)�� s�R8�� qBc �� �����;�W ��� 

���� �;�2 0�=;��
 �, �� ��� q�Bc /��#� �� ��� ���� ����9
 .

���� !�V� +���
�" ������#�� ����9
  ��B8��� ���
 �����#�� .

���� �� ��� �� �8B� ]� &!
 ����!;!�V ���TU� �9��
�" �.

�)��R
 e���� <�P�
 �� ���W���,� �+��
�" ��" �2� �� ��

 � &'�() 2�!
" �#$ .�;�#; ��/��=D� ���  !�V ��2" *#� �

&����S �� �P��) ��  �=9��
�" �� ����#�V ��PO�At����� 

�8;�� �=; ���W !;!V ���� .

2���� 2>?Q1 n�� 	B

 ��� �� ��?��,�� 2 /��� 0�1�2��3 0���C� ��@� �9��
�" �

�;�#; �D�
" ���!��� !V ���W .�;�#; ��� �����2� &���4 ��� 

��5Y� ��� ]��!��7, !���F�� 2 ��)�W ���c ��
�; �&!�


>[ ��
� �� �$�� ��\ �8;�� ���� !����W P�
2�!��� ���W .

 �=8���� u����� ���D�
" ���!����� ?���,�� qv���HPLC�� 

!����W 0���C� ����;�, <��N�:����  �=9;�� ��TU�  �=9��
�" .

M� 0�DN 0���C� ��@� ]��
�)�3 !���� �� <����!�	,� n2� 

2 0�;��8
 <�P�
  ��� 0�8	�� ���)�W /�O;� .0�1�2��3 <�P��


 �;�#; /�� �� ��!;� ��!7, n2� �� &'�() 2 e���� ����W

V!)A.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.4

.1
2.

1 
] 

 [
 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/20.1001.1.22518517.1384.9.4.12.1
https://jcpp.iut.ac.ir/article-1-510-en.html


.�/019.)��� .� �.�: �	7 ;�<1�.= � ;>?�@ (�)� *�"+� ,�-�8....

��K 

b>	"�fi� �

�� <�2 +��P)� �j	; ��)�R
 e���� <�P�
 �� r���
 w��8;

 �2�!�� �� &�� *)� 2 �V' &��4�R� �e���� Q�R
A

2[���  !V �l��� .��� 0�1�2��3 d��� +��, �� <�P��
  �

 n�2��3 .�2� ��, 2 !V� �0���Z" .�2� �� <�2 +��P)� ���

��% <�P�
 �� ?���� �� ��� �DC
 F�F/[2F/K+��, !4�� 

�)�� .M�0�DN Q��R
 ��!�J
  ���� /�� 0�1�2�3 +��, �� 

<�P�
 �� 0���Z" .�2� �� e����>/K��)�� +���, !�4�� 

)\K/\<P(�� <�2 +��P)� �j	; �� ���5Y� �
2 �Q��R
 �

 �2� �� e���� ����V�!; +���
�" x�78_
 �.+���, ���

 �D��  �BS ���N !4�� /�� 0�1�2�3 ���% ��� ���� ��DC
 

�)�� +��P)�)\K/\<P.( �� 0�P��
 �D�
" !��� d�� +��P)�

 Q��R
 ��� <�2 +��P�)� �j	; 2 <�2 +��P)� <�P�
 � ���

 ��� +��P�)� �� +���
�" .�2� ��, 2 !�V� .�2� �� e����

)\K/\<P.(M��� 0���DN���DC
 +��P��)� y��$�� ���#$ 0���� ���

 !����W 0���Z" .�2� �� e���� Q�R
 .d��� +��P�)� ���

 �D�� �7($ !4�� 2 ��!J
  ��� �� 0�P�
 ���% �� ��� ��DC
 

�)�� +��P)�)\K/\<P.( 0�P��
 �����J
 �, !V �,T8
 !���

)�/�2>/�2 0�����Z" .�2� !��4�� GG/\�\X/��� !��4�� 

� .�2� !V (�7
 0#O;� �2�!� ��  !V �l��� ����J
 �� �89��

 &�J�J���GG[ �
!DV��)>G.(��8)�� �w���8; 0�� ��� ��7jc �

���� 0�P�
 &����8S� <��� '�� �� r���
 ��!V� ��S �� �

)!V� <�P�
 �� �8	� (!��Y� ���
D,!.��@� &���4 0�� ��

 � �� 0�P��
 ��#:
 <�2P�)� �!�V� �z,�!�S �� ����8��  ���

 ��2�{�
!V�� .M�0�DN �� w���8; �^_�9
  !�
" ����

 +��P�)� �� �D�� �7($ !�
��  ��� �� 0�P�
 +��P)� �, ��#;

�
 !�� .�8)�� �� ��� ���O�8;  !
" ��� ���W ��
 ��, ���V

  ��� �� 0�P�
 �#:
 <�2P)� ��0�1�2��3 M�, �)&���4 ��

  !�DD, �2!��
 ��2��{ ��D�
" ���!��� ���� 0�
�� (n2� 

!��
�� 2 ���T�Z  ����� �<�2 +��P�)� ���j@� ��@� �j���D


 ����� �� �D�� �V�W ��� b�� �����O� ����� �8�V�W �

�
 !V��.

�2!� ��  !V �l��� w��8;A<�9; �
�� !V �l��� ��!$� �, !D��

 &�J�J�� �7
 0#O;� �2�!�)�GG[ NRC (  +��P�)� ����
 ��

 e���� Q�R
 �� <�2 +��P)� �j	; 2 <�2��
 �� �D�  �2!

FtA���
 ����J
 �� �8#, �7�� �=8B� ���a8;� ��
 !D�V�� .0���

 ��� ����:V" �
����J8
 ��5� 2 0�P��
 �0�1�2��3 d�� �, !;���

 2 !�V� .�2� �� �)��R
 e����� �� ���� �DC
 ��5Y� �@;" 0��

 ��5� ��9��
�" �����#�� 0�� 0�����D� 2 �8V�!; n�2�3 .�2� �,

 !;��!; �B4 0�� �� �BD
 .0�P��
 2 0�1�2��3 d��� +��P�)� ��

 e���� Q�R
 ��% �� ��)�� +��P)� �lP� .�� w���8; �����

 �� ���'��� ������� ��� !�V� .�2� �� ����% �, ��� <�9;  !
"

  ��B8�� e�����
!DD, .��V�W!�
�� ��� 0�1�2��3 d��� ��5Y�

 �DC
 <�� �V�W 2 �D�� ��j; ���.0�1�2��3 +��P�)� ��� �+���, 

���DC
 !�����W  !����9
 ���D��  ���BS �����N !��4�� �� ���� 

)\K/\<P(.��� ����a;���
 0���� ���:��P; r���j��� ���, !���� 

0�1�2���3 ���� �f���;� �j��	; 2 ���D��  ���BS �����N !��4�� 

!��V�� �8��V�� �����2 .!��V�� �8:N���, �j��	; 0���� ���N �����

!�V !����� ����` <!�� �� ����N ���8#, ��!J
 .+���, ��� 

�!��J
  ����� �� /���� 0�1�2���3 d������ �)���R
 e������ �

 �2� ���� u��J) ���5� 0���� ���, ���)�� +����, n�2���3 x��78_
 �

���DC
 0�����Z"  �2� �� �����  ����� ��� )\K/\<P(.+����, ���� 

��!�J
 2 ��8)�� ����U� 0�1�2��3 ��� �f��;� �j�	; /�� 0�1�2�3

 �����N <�P���
 0�������D� � ����� b�8���� �� �f���;� ��8��9�� 

+��P��)� ���V'���
 !����� .��
 ���
��$ �� |��}�6+����~ �� �5 

 ���� ��  ��B8��� /�=D� �� �V' |��N ��!J
 ��� 0�1�2��3 ��� �

!���� �� ����
 |D�
" &�� ��!j� �@� �f�;� �D�P� +��P)� �'��

 |
 ���2� !V�� .��� ����2� !���� &��4 �� ����
 &�� *)�F

��
ATP���� ���; &�� /�W �� ���� ��.�8)�� �� w��8; 0�� ��� �

+��
�" �=�� �������� ��
!�V��)[�X�>>2A[.(��N ��W�

 �� �#:�V  ��BS ����N !�4�� � ���� �� 0�P�
 d�� +��P)�

 �DC
 +��, 0�� �
2 ���� +��, ��j; ���.0�P��
 d��� +��P)� 

�� �D�� �V�W !�
��  ��� �� ��% �� ���� +��P�)� ���� ��DC
 

���� ������� 0������� w����8; ���� ���,)K��\��A2>\(.����'� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.4

.1
2.

1 
] 

 [
 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/20.1001.1.22518517.1384.9.4.12.1
https://jcpp.iut.ac.ir/article-1-510-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

��F 

��F:%.2:�: 9.)��� .� ;>?�@ � ;�<1�.= *�"+� ,�-� .�/01 ���9 �9 �" �C 
	B n��.= *�"+� 
	B 

 ��� <�2 +��P)� )/�W (e���� Q�R
 )/�W(�l�TZ <�
!;�� 

0���Z" .�2� !V�  �2� �, �2� 0���Z" .�2� !V�  �2�  �2� �, 0���Z" .�2� !V�  �2�  �2� �, 

��� 0�1�2�3 �� �a[FA a�>G> a��KK a�G> >�A\ AK>> KXK/\[�A/\[GX/\

M, 0�1�2�3 �� b[AK b�>A> b�FK� b�K� >F�\ A[>� K�G/\[F>/\[X[/\

Q���;����C
0�=;��
 K�/FK�/>\K\/>A�\/�AG\/>X\\/AK\\X/\\\�/\\\�/\

 ��� ��  !V  �2P)� 0�P�
 d�� )!4�� ?	S �� (

\[AX b�>\A b�FA� b�AX >��� A[[G KG[/\b[[[/\b[�A/\

�K/\[K\ a�>XK a��AK ab �X� >F�[ A[KK K�X/\a[X�/\aK\/\

A\/\[KX a�>GG a��K� a�G� >��[ AK�� K[�/\a[�G/\a[GG/\

Q���;����C
0�=;��
 G\/�>\/>KX\/>X\\/�FK\/AKX\/[>\��/\\\G/\\\X/\

�DC
 d�� <��� ��� 

 ��� 0�1�2�3 \\�[/\\KF/\\��/\\[[/\�FA/\�\K/\F�\/\A>�/\[>\/\

 ��� 0�P�
 >[K/\\A\/\\>K/\\[X/\FX\/\F��/\[�G/\\>�/\\F�/\

0�1�2�3 ×0�P�
 \�K/\K�[/\��>/\AXG/\\XF/\��G/\A>A/\XF\/\��K/\

a2b:�0�=;��
 <�8� �� ��DC
 Qi8�� �=�!:� �� !;��!; e�89
 Q2�S �, ���� !;��� ���)\K/\<P.( 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.4

.1
2.

1 
] 

 [
 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/20.1001.1.22518517.1384.9.4.12.1
https://jcpp.iut.ac.ir/article-1-510-en.html


.�/019.)��� .� �.�: �	7 ;�<1�.= � ;>?�@ (�)� *�"+� ,�-�8....

��� 

��F:N.2:�: 4�A ��9 � 2 3 4	�5�67 .� ;>?�@ � ;�<1�.= *�"+� ,�-� .�/01 �" �C 
	B 

��#�� 
�V' !4�� �7($ ��!J


 �D�� )/�W (

�7($ !4��

�D�� 

<�� !4�� ���N !4��

:V  �BS�#

&�� *)� 

)�2� �� /�W(

 ��� 0�1�2�3 d�� 

���� 0�1�2�3 �� a>A/F[aG>/AX> AF/A�FK/>GaF[/�aXFX/\

M, 0�1�2�3 �� bFF/F>b\X/A�K \�/A>�>/>Gb>>/>b�KX/\

Q���;����C
0�=;��
 K/[[/X[/[�/A\/>t

 ��� ��  !V  �2P)� 0�P�
 d�� )!4�� ?	S �� (

\��/F[cFA/A>\ bXK/>GbA[/>X>\/>aXF�/\

�K/\FX/FAa\\/[�\ aG\/A>ab AX/>G\A/>b�FX/\

A\/\KF/F>bXA/A�G aA�/A>a[K/A\KF/�bX\X/\

Q���;���C
�0�=;��
 K/K>/�\[/KX/A[/>t

�DC
 d�� <��� ��� 

 ��� 0�1�2�3 \>K/\\[>/\A�>/\>K\/\\[\/\\\\>/\

 ��� 0�P�
 �K[/\\\�/\\\>/\\\[/\\GK/\\KG/\

�2�3 0�1 ×0�P�
 �G�/\\\>/\\�X/\[FG/\\��/\[[�/\

a2b:0�=;��
 <�8� �� �� �DC
 Qi8�� �=�!:� �� !;��!; e�89
 Q2�S �, ���� !;��� ���)\K/\<P.(

���� ���2 ���
 0�� �� ����� :�� 0�P�
 �D�
" !��� �a7Z h'2�

 ���� �D�� �7($�
!4�� �D�� �7($ h��;�5 �!V�� ��V' �� ��'��

 ��:9� ���
!��.M�0�DN ��5Y�� ���� �D��� ������
 �C��� 

qD���� !��D;�
 �7
����$�0��� �]����8;f 2 �����; ���
 !���V�� 

)��K��\��>2>A(.��5Y���  ����� �� 0�P���
 d���� +��P��)� 

�DC
 ��V�!; &�B7� !4�� �� ����.��8)�� ��� w���8; 0��� ��� �

���� �J���
 <��=��)�A��G2>\.(, �� 0�1�2��3 d��� +��

 &�� *�)� �0���Z"  �2� ��  ��� ���% ��� +���, ���� ��DC
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.4

.1
2.

1 
] 

 [
 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/20.1001.1.22518517.1384.9.4.12.1
https://jcpp.iut.ac.ir/article-1-510-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

��X 

�)��)�KX/\���J
 �� XFX/\�2� �� /�W (����� w���8; ��� �,

��� ����� �� 0�JJ�
)F�G2��.( ���� 0�P�
 d�� +��P)�

������ ���C)� &�� ��!��J
 ���� ��� +����, �� 0�����Z"  �2� �� 

)G\K/\<P.( #�c �� ���� �� �;�� ���
 ���)&i�Z (��
�OD, 2

�;�� ���DZ2� ���D�P� +��, y$��  ��� 0�1�2�3 d�� +��, 

!V !����  ���.<�9; +��
�" 0�� w��8; �
<�2P�)� �� �, !��

0�P���
 ���D�
" !����� )��� &����4 ��Y���D�
" ���!����� ������ 0�


  !DD, �2!�
 ��2�{ ( ��� ���
��� �� 0�1�2��3 d�� <���A

�� !4�� �� 2 0���Z" .�2�>2 ��� +��, !V� .�2� �� !4�� 

e����� Q��R
 �� <�2 +��P)� �j	; �� �BD
 ��5Y� �#$ 0��

�V�� !���_; .

��	
� �9	Y"�A 9��� 

1. Acar, N., E. T. Moran and S. F. Bilgili. 1991. Live performance and carcass yield of male broiler from two 
commercial strain crosses receiving rations containing lysine below and above the established requirement 
between six to eight weeks of age. Poult. Sci. 70: 2315-2321. 

2. Alleman, F. and B. Leclerq. 1997. Effect of dietary protein and enviromental temperature on growth performance and 
water consumption of male broiler chickens. Brit. Poult. Sci. 38: 607-610. 

3. Association Of Official Analytical Chemists. 1980. Official Method of Analysis. 13th ed., Washington DC. 
4. Bartov, I., S. Bornestein and B. Lipsten. 1974. Effect of caloric to protein ratio on the degree of fatness in broiler fed 

on practical diets. Brit. Poult. Sci. 15:107-117. 
5. Bilgili, S. F., E. Jr. Moran and N. Acar. 1992. Strain cross response of heavy male broiler to dietary lysine in the 

finisher feed: Live performance and further processing yield. Poult. Sci. 71: 850-858. 
6. Blair, R., J. P. Jacob, S. Ibrahim and P. Wang. 1999. A quantitative assessment of reduced protein diets and 

supplements to improve nitrogen utilization. Appl. Poult. Res. 8: 25-47. 
7. Boomgarrdt, J. O. and D. H. Baker. 1973. The lysine requirement of growing chicks fed seasame meal –gelatin diet at 

three-protein level. Poult. Sci. 52: 586-591. 
8. Farrel, D. J. 1974. Effect of dietary energy concentration on utilization of energy by broiler chicken on body 

determination by carcass analysis and predicted using triticum. Brit. Poult. Sci. 15: 25-41. 
9. Ferguson, N. S., R. S. Gates, J. L. Taraba, A. H. cantor, A. J. Pescator, M. J. ford and D. J. Burnham. 1998. The effect of 

dietary crude protein on growth, ammonia concentration and litter composition in broiler. Poult. Sci. 71: 1481-1487. 
10. Gorman, I. and D. Balnave. 1995. The effect of dietary lysine and methionine on the growth characteristics and 

breast meat yield of Australian broiler chickens.Aust. J. Agric.Res. 46:1569-1577. 
11. Grau, C. R. 1984. Effect of protein level on the lysine requirement of the chicks. J. Nutr. 36: 99-108. 
12. Han, Y. and H. D. Baker. 1991. Lysine requirement of fast and slow growing broiler chicks. Poult. Sci. 70: 2108-2114. 
13. Han, Y. and H. D. Baker. 1994. Lysine requirement of male and female broiler chicks during the period of  three to 

six weeks posthatching. Poult. Sci. 73:1739-1745. 
14. Hickling, D. R., W. Guenter and M. NE. Jackson. 1990. The effect of dietary methionine and lysine on broiler 

chicken performance and breast meat yield. Can. J. Anim. Sci. 70: 763-768. 
15. Holsheimer, J. P. and E. W. Ruesink. 1998. Effect of performance, carcass composition, yield and financial return of 

dietary energy and lysine levels in starter and finisher diet fed to broiler. Poult. Sci. 77: 806-815. 
16. Jackson, M. R., S. LI, E. J. Day and S. Omar. 1989. The effect of different lysine level fed in constant proportion to 

different crude protein level on the live performance and carcass characteristics of broiler chicken. Poult. Sci. 
68(supplement):186. 

17. Jacob, J. P., R. Blair, D. C. Bennett, T. R. Scott and R. C. Newberry. 1994. The effect of dietary protein and amino 
acid levels during the grower phase on nitrogen excretion of broiler chicken. PP. 309. In: Proceeding of Canadian 
Animal Science Meeting of Saskatchewan. Saskatoon, SK, Canada. 

18. Jensen, L. S. 1991. Broiler Performance as Affected by Intact Protein Versus Synthetic Amino Acid. PP. 83-89. In:
Proceeding Georgia Nutrition Conference. Atlanta, GA.  

19. Kerr, B. J., M.T. kidd, K. M. Halpan, C. L. Quarles. 1999. Lysine level increases live performance and breast meat 
yield in male broiler. J. Appl. Poult. Res. 8: 381-390. 

20. Kerr, B. J., M.T. kidd, B. J. Kerr, K. M. Halpan, G.W. Mcward, C. L. Quarles. 1999. Lysine levels in starter-finisher 
diets affect broiler performance and carcass traits. J. Appl. Poult. Res. 7: 351-358. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.4

.1
2.

1 
] 

 [
 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/20.1001.1.22518517.1384.9.4.12.1
https://jcpp.iut.ac.ir/article-1-510-en.html


.�/019.)��� .� �.�: �	7 ;�<1�.= � ;>?�@ (�)� *�"+� ,�-�8....

��G 

21. Kleiber, M. 1961. The Fire of Life, An Introduction to Animal Energetics. John Wiley Pub., New York. 
22. Lesson, S., L. T. Caston and J. D. Summer. 1998. Response of male and female broiler to diet protein. Can. J. Anim. 

Sci. 68: 882-889. 
23. Moran, E. T., J. R. and S. F. Biligili. 1990. Processing losses, carcass quality and meat yield of poultary chickens as 

influenced by dietary lysine. Poult. Sci. 69: 702-709. 
24. Moran, E.T. and M. Stilborn. 1996. Effect of glutamic acid on broiler given submarginal crude protein with 

adequate essential amino acids using feeds high and low in potassium. Poult. Sci. 75: 120-129. 
25. Morris, T. R., K. Alazzawi, R. M. Gous and G. L. Simpson. 1987. Effect of protein concentration on response to 

dietary lysine by chicks. Brit. Poult. Sci. 28: 185 –195. 
26. Morris, T. R. and S. Abbeb. 1990. Effect of  arginine and protein on chick’s response to dietary lysine. Brit. Poult. 

Sci. 31: 261-266. 
27. Morris, T. R., R. M. Gous and S. Abbeb. 1992. Effect of dietary protein concenteration on the response of growing 

chicks to methionine. Brit. Poult. Sci. 33: 795-803. 
28. Morris, T. R., R. M. Gous and C. Fisher. 1999. An analysis of the hypothesis that amino acid requirement for chicks 

should be stated as a proportion of dietary protein. World,s Poult. Sci. J. 55: 7-22. 
29. National  Research Council. 1994. Nutrient Requirements of Poultry. 9th ed., National Academy Presses 

Washington, DC. 
30. Parr, J. F. and J. D. Summer. 1991. The effect of minimizing amino acid excess in broiler diets. Poult. Sci. 

70: 1540-1549. 
31. SAS Institue. 1999. SAS/STAT User, S Guide. SAS. Inc, N. C. 
32. Steel, R.G. D. and H. Torrie. 1980. Principle and Procedure of Statistics. 2th ed., Mcgraw-Hill Book Co. Inc., New York. 
33. Tasaka, I. and M. Kushima. 1979. Heat production when single nutrient given to fasten cockerles. pp. 253-256. In:

L.F. Mount (Ed.), Studies in the Agricultural and Food Science. Energy Metabolism. London. 
34. Yamashita, C., Y. Ishimoto, T. Yamada, H. S. Medada and S. Ebisava. 1975. Effect of dietary protein and energy 

levels on abdominal fat content and meat taste. Jap. Poult. Sci. 12: 78-84. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.4

.1
2.

1 
] 

 [
 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/20.1001.1.22518517.1384.9.4.12.1
https://jcpp.iut.ac.ir/article-1-510-en.html
http://www.tcpdf.org

