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

���

�)�* �! +�,! +�
- +.	/
� 	� �0	� �!�- +#1	2�+13/$ 	� 
	0
)14-

51	"��0 �!)�  
	0�	6 �! �1)�

��	7��� !��#� � ��	�)8 	9)�:; <
�=�> ?	> ���)@AB

�=�CD

   ��E
� +�        �)�* �! +�,! +�
- +.	/
� 	� �0	� �!�- +#1	2�  �)�* <)��7"., �1)� 
	0   =F  �!	F�"� 
	F0G 	F�   <H�F�7� I:�)KL %  � +F����NL %
�)"�	#
� (   )1!	2� 
�	>L   < P/%   < L/&   � P/K %   =  +��$ �0	� �!�- .             <�0	F� �!�- �	R 5�S$�)- � T�R �!	� 
)14- +13/$ ��, U1	��V �!

    �)"�	#
� � +�,! +�
- +.	/
� �)�* 
	0   �	�� �� ���4� 
	0    +��C  �! ����	��C�, W�"7� 
	0) L   < K   < '   < %X   � XK Y�	� (   �, �!	@"F�, 	� <
      =1!)6 5���$ �38 !,Z� �=  [�"#�� =
@��6 +� .  F� �0	F� �!�- �	R 5�S$�)- � T�R �!	� )\]� 
)14- +13/$ +  �F
�� ��F�  �, )F"�� 
�,!

     !�� +�,! +�
- +.	/
�)LP/LP<( .        �)"�	#
� 5�� T�R �!	� )\]� 
)14- +13/$ )E� �,   �
�� ^:"R, <W�"7� 
	0  Y ,=� !�*� 
�,!    	F� �.� 
  �)"�	#
� �	R 5�S$�)- )\]� 
)14- +13/$ <�)�* �! �0	� �!�- _`� U1,3�, 	0��� +��
�� Y�	1 U0	� 
�,! . ab� Y�0 ��! U1	��V �!

 5�$[ ��)� c)� d.	8 �! <U1,� �C  =
D 	� 51	"��0 �	6K × K���! �! �,)C$ �! 	�  ��1	��V 
	0X%Y�)6 �,)8 U1	��V !��� ���� .
���	8              d#> )� �=  _�fg$ )�  <��)g� T�R �!	� <
4h� !,�� �i0 YX/& %        !,�F� j�=A�! <��"�[ =A�! <��)D =A�! <��)D

      Yf$ �=� ��� � �1,4; �!�	� <��)D �,=2� <)�  =�	*)�\k$Y�)l� �,)8 ��)g� �	��$ m��  .    �	F��$ +F� Y�F#� �0	� �!�- 
�	> 
	0�	��$
     ,=2� <5�S$�)- =A�! <)�  =�.�$ <=0	         =
" ,! 
)"��� )�  ��"�[ � 5�S$�)- �)L%/L<P( .       �)�* �! �0	� �!�- _`� U1,3�, 	�pH� �,�!,  +

 �
�� ���      <�.� !)� ,=�- U0	� 
�,!pH  +��C  �1	�    � 
,pH    Yf$ m��=� )�\k$    =�� �8,� W�"7� 
	0�	��$  .        +F� !,! �	F�� �F�� +/�"�
  !)��	�P/% %   �.,& %     �R �!	� a	�, )� �0	� �!�-         �F� !�R �0!)�  ���! n�,�, �! �"> +� !�,! �1	0�	6 )� ,� )\, 51)"�� <T  � =
F 	�

 �, )"��&L�� =�.�$ )�  �)6���� =

�.

�o,�
	0
=��� :�1)� 
)14- +13/$ <51	"��0 <+�,! +�
- +.	/
� <�0	� �!�-

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

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.9
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

01
 ]

 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.9.9
https://jstnar.iut.ac.ir/article-1-345-en.html


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

���

+�=2�

 �!.�	 (�.�$           ��
/� 0%� %� &��*"/�� &�%�/� �&
�1 2�3	#
4 �
!54

      67	 �� ��#
'�$ 2�3	#
4 ."��
�89	  �$ ��
:    
/;�)=> .(  (�./�$

   �$ .�� �"���� 
�@A	          �� 
/��B	 �/� �� C����$D E
F$ G
� 
���	

     7	 ��#
'�$ 
�� ��
� �H
�� �I
   6 
�89/	      
/;� ��
/: )�� .(

     
�@A	 �� �"���� %� �� �!�;#�J     �/$ &��*"/�� ���!% �
!54  
/���

6//K�L �� �)1�//	 M//��: (�//��� ��
//N O
//P ��;
�//�� ��//;

�Q@'� # �� pH�$ (��� �Q@'� 
�;�)R .(  2/!�pH �Q@'/�  ��

 �$ 2�!�4          
�� �#
7$ �� 
Q�N ST; # ��#
'�$ 
�� 
���	)R ( ��

U�"!�)�    6�� 2'@$ 
�89	          &
/� ���# 2�3	#
/4 ��
V$ �#� 
� �*�$ 


��� �"��� #�J WP�� &�#� ��.

                �Q@'/� �� X!
/� �/��Y 0�Z �/� �/[!�V$ �� �/1 �"����

 �$ �!.�	  ���)� .( �Q�4 �\����        �;�/$���4 �/� �[!�V$ �� .�� ����

  X!
� �Q@'� ��  �$ �!.�	 
	        �/!.�	 �/� �/":# # ��/�  �
!5/4

   �!.�	 %� ]�� 2�3	#
4   �
!5/4       �
/��� �Q@'/� �� 0��
/�;��
�

    �$ ];�� ��#
'�$ 2�3	#
4 
�\�	  
��!)R .(   �/!.�	 
/J�  �
!5/4

          �Q@'� �� 0��
�;��
� ST; �
��Q� .�� �N�� &%�
�� �� 2�3	#
4

 �@� .��     �
�J ����� O��^$ 
_ �� 
���	 .    (�
/� (%��"$ �2!�
����

  �"���� # ���3	#
4 X���$    �/!.�	 (�./�$ `�/�� 
/� ��  �� �
!5/4

 �$ �Q@'�           
/;� ]!�./N� �� �/�#
'�$ 2�3	#
4 
�\�	 
���	)R # 

�> (    
//�\�	 ��
//� 2�3	#
//4 E
//F$ &�%�//� ��//Q)� a// �� #

��� 
��.

    ��L %� �'! �;�$ ���4    �/� 6�� ���3	#
4 �,�Qb X���$ 2!
	

 �//@� �
!5//4 �//!.�	)>� (% ���� �Q@'//� ��)d ��R ��e �=d#

R� .(�  �        �;�/$ ���/4 ���/Q  2�3	#
/4 &#f      ����� �Q@'/� %� 

     g�� ���[� ST; 6����:)    %� ]�/��� ( %      &��/� W/P�� h�#� ��

)�e # =� (          /� ��/��$D ��;
�/�� %� �Q���$ ���[� i��,	 #  �  &j/!#

       
�� 
�\�	 &
��� �#
7$ ���$D ��;
��� ) 2!./�\ # 2����"$ ( ����

)d  ���  ��d�=d # R� ( �$ # � 
���	  �    ];�� 6)1 O��^$ ��b

  #
4 �
!54 �!.�	             ���/$ 
/�\�	 
/4 �
�/� ��/;#�J &
/�1 2�3	

�
//�J ��
//: &��*"//�� . k!�//"�R� # �!�//� �//\���� 2�//� �//[!�V$ 

      �� 
�/� 
�\�	 �� ��� (��� �;�$���4l  %� ]!�/$%D R=  �/[!�V$ 

               %� ]�/� �/)�D 
�/� 
/�\�	 �/� ��� (��� ]!�.N� �!�;#�J ��R�

     
�\�	 �� �!�;#�J # ��� �
J����    %� 
"@� �)�DR�    /� �
J�/���  ��

�;�$ ���4 %� �
"@� &��*"�� 
��
�)=�.(

     k!�"� �`��� 2!� 
� &
$D 6�� ��   �� �;�/$ ���/4 �
���� %� 

�//��
� �� # m//�"A$ 
!��//V$ �� �
�//� ��//;#�J &
//�1 ��//;

       ]!�$%D 
n�� �� �\# 6�� &��� 0#�*"$ (�J���J    /� 0�Z %� �; �

   �H
�� ��+� h��$ (���        �\���� %� 
�L �,Q�$ %� # &
�1 ��%  �/Q�4

   ��
� ����2�$9	        6/�� &
� &��*"�� &
�1 2�3	#
4 )=���  ��= # 

�d .(          �Q�4 �\���� %� ��A� (�
� 2!.-!�1 ]!�$%D 2!� %� E
;

 � ����  �    &
�1 �� �;�$ ���4 ����#   �� �� ��� �!�;    /� �1 %� �)�D�

�$ 6�� &
� &��*"�� 0��
�;��
� XQ�$ (��� ���.

q�� � !,��	0

+13/$ 5���$4-
)1

             �/\���� ��;�/$ ���/4 ��Y 2�3	#
4 # W�Y &��$ �
!54 �!.�	

   &
"��[�� # ���� �Q�4 &
�1 ��;         �� �/� ��/)P �\� W! &��@� ��;

 ��//� &
//� &��*"//�� �
�//� ��//;#�J �//!5B	) i#
//1�( �//b �

(�$%         �Q@'/� �� (��/����'�� m/�"A$ ��;)�  �>  �l   � �=   # =>

6 ��(        *��J �� %� &��*"�� �� ��
'	 �� �� �      ��j/� �"Y� o\�� 
� 
�

 (%# p��"$ �� i.:=±>d6N
!54 ����� �
J����  .

      ��K�$ �� �;
�*��J �!�5L &
�12�$9	   %��� �-�����    # �/)�D 

     �!�5L ���
��"�� i#�
1 `���
�)�� ( 
� ��)	 .&
�1    M$�/� �/;

     &
"��/[�� # �
/�J &�/� �����!)     &��@/� &
/�1 �/��
	 (�/@;=

    i#
1 �&�
�� ��;#�J� (��   6Q[� �� ��	
	   ��;d�  �R�   # =�

      �%#� # &��/� 
+��R      0� �/� �� ��/� l ��q # =>  ��/�"Y� �� 

 �$ ��
: �;
�*��J6N
J .�[�� %� ]!�$%D 2!� ��   ����!�/� ��/;

    (#
��� r�1 %�)      � ��/F$ 
"/�� �/�4 E��\�(      ��/,�� �/� ���×d

�"�����%#� �� 
"$ 
^: �� �!�;d�
!�
J &��*"�� (#
'�$  .

���@�   �!�5L ��;)     �;�/$ ���4 ����� �Q�4 �\���� (   t�/�A$ #

&
"��[��         O���D ��:
� O���D %� &��*"�� �� m�"A$ ��;
�  /� � �

       �#
_ �� 0��Z &%�
�� �� ���b= ���$  �$ 
"$ 
�/�� .   �#
/_=

; %� �
J/�D ���@� 
/! (#�� &
� O��/���!�� �[�� W/: �/ ��


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.9
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

01
 ]

 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.9.9
https://jstnar.iut.ac.ir/article-1-345-en.html


0	� �!�- +#1	2��)�* �! +�,! +�
- +.	/
� 	� �+13/$ 	� 
,
)14-�! �1)� ...

���

 ��=*%.�)�* �1	���  d��)$ � ,3*, 0 �1,4; 
	)T�R �!	� a	�, )�(

�!�5L ���$ &
�1(%)
�=R>

W�Y ����!�/=��/=��/=��/=�
&
����� 0�Z�/=��/=��/=��/=�

�;�$ ���4vd/��/Rd/>
���� �Q�4 �\����d/=��/�q�/�=d/e

�
�J `�Q����/=�l/=R>/=d
�1d/�eq/�ld/�l�/=�
&�#�=/�=/�=/�=/�

!# # ��
,$ ���$ M@'$2�$9"�=/�=/�=/�=/�
W@�>/�>/�>/�>/�

S!
� 0���
'��e/�e/�e/�e/�
S�[�� 0���
�d/�R/�=/��/�

�1	���  r	���)$

 �;�
�� w\�Y �H
��) �
J ���� /�
\���-$(d>/�d>/�d>/�d>/�
 ��Y 2�3	#
4(%)de/�qde/�qe�/�qe�/�q

2�3	#
4 
!54�� �!.�	 (%)d=/ded/dlR/d�>/d
 
!54 �!.�	 2�3	#
4(%)�=/��l=/��ll/��eq/��

 .\��� �@; (#
� �\��� &���!�(%)Rl/=dll/=>>�/=>�q/=R
  �\��� &���!�(%)dq/Rdq�/Rdq�/Rde>/Rd

 i#�
1 `��� 
� xf$� # �H
��NRC6�� &
!�
J �Q��7$ .

�.��
,$ ���$ M@'$ !# # ��$9"� :�=� �S�[�� �
J =�  �
*[N �
J d/=� ���!.��$ �
J �lq �S!
� �
J =d/= �.�-�$ �
J =d/� �2;D �
J e/e

 ��#� �
JR ��
J�J �
J �>���$  �6\�Q� �
J=d/� �r$ �
J dq���$  �
! �
J�����$  ������� �
J=d����!# 
_�# 2�$9"A � d���� 
_�# 

!#2�$9"D # �d��# 
_�# !2�$9"E ��� �
J���� 
; �� .

  �[�� # 6N
J            W/! �/� �!�5/L &��$ W! ��; ���@� �#�_ ��;

     i�b �� �'�"�g �\�\>� �"���          �/� �/\�\ 2/!� # &
/� MF"$ 
"$

      �'�"�g z� W! �� i�F	�)     i�/b �/�=  �"��/�  
/"$ (    M/��: 
/�L

        �/$ (�./!#D (���_ �Q@'� MY�� �� �ST;      �/� ���/b �
/!�
J

�[�� %�N �� ��;�$ �# �b�L �Q@'� 0�,!�$
�
� .

   ����$ 6)1)6�N (   �
!5/4 �/!.�	 %� M+�_ 
!��V$ (�
�

       (�$% %� r4 ��Y 2�3	#
4 # W�Y &��$  (������'�� m�"A$ ��;

    # �Q@'� ��S;2��P        # W�Y &��$ 
8{$ �
!54 �!.�	 �Q��7$ 

      �#�/� �
	��|$�� �$��
� %� ��Y 2�3	#
4)Naway(    
/� &��*"/��  .

��
� &%�
��          2�3	#
/4 # W�Y &��$ �
!54 �!.�	 0�
��B	 �
�J

       &
"��[�� # ���� �Q�4 �\���� ��;�$ ���4 ��Y      �/	 W/! &��@� ��;

  (�$% �� ��)P       �� M!��"��N ]!�$%D %� �(������'�� m�"A$ ��;

      �� �N��F	 Uf$�� x
b �\�:R    &��*"�� ��
'	 
� .   ���/$D �!.�	

&���       �^Y i
$ %� &��*"�� �� �;SAS0��+ # 6N
J   (�/$%D %�

2�-���$ �[!�V$ 6)1 2'���
!�
J &��*"�� �;.

��! U1	��V

     O�A"�� �� ]!�$%D 2!�l        ]!�% S'� 
�P �� 2!�"��; #�J `}� 

    (%# p��"$ ���d±dd�       
�� 
�\�	 p��"$ # �
J���� =±R�

       ��/+�N �� �/� �
J������    �/\� �=�      ��
/: (�/@!�% %� 
/,� %#� 


!�
J ~#
� 
�"���.

        &�-!�1 (#�� �N��F	 0��+ �� O�A"�� %� r4 �;#�J  ��/;

  ���
*���-�����
�
� .        6 �/� %� %#� 
/; �/;#�J��  �/\� �=

   # �Q+d   �\� q    r��/� %� 
F             �/b�7$ %� �/	 &
/� ���/Y �/;

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.9
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

01
 ]

 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.9.9
https://jstnar.iut.ac.ir/article-1-345-en.html


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

��=


��� &��*"�� O�"ND # 
����)� .

�)�*�1,4; 
	0

&
�1            6Q/[� �/� �N��  # &
"��[�� t��A$ M$�� �!�5L ��;q�

  ��>�              &��� ��
/: �/;#�J ��/�"Y� �� # &
� t��A$ Uf$�� �� ���� 

�$
� .            �/�
P �W/�Y ���/$ 6/)1 &�-�!�$%D �� �!�5L ���$

       `�/�� 
/� # �Q!
V	 �!.�	 �#� �� ��Y 
Q�N ���YAOAC) � (

 
�
!�
J .�\��D .NDF   # ADF       # &
� ���� 0�Z ����� �����! 

S;2��PADF  &
"��[�� t��A$     &��*"/�� �/� �;     xf/+� �#� %� 

 6��[� # &
�)=l ( 2��,	
�.

   6Q[� �� �;�$ ���4  ��;�  �d/�  �R   # d/>      h��/$ M/� 
+�� 

     &
�1 �� ��	
	 �� �N
F$ W�Y   &��@� ��;�   �\� >  2!.-!�1 

     
!�
J ���� �Q�4 �\����)  i#
1� .(&
�1     0�/1��"_� `��� 
� �;

               # 
/�\�	 ��;�
�/� h�#� ���� (%# �/� �/1�	 �/� &�
�� ��;#�J

              �;�-/�!�$%D �/!.�	 %� �}�/	 &��*"/�� �� (D ��
P ��
V$)� ( #

    �!�5L ���
��"�� i#�
1)�l (   
!�
J S�K�	 # ��)	 .  ��	
	 2!
�

 &
/�1 i#�
//1 %� &��*"//�� �//� �//;NRC) �l ( %�//�� `�//�� 
//� #

       �/� 2!�"��; ��j� &�
�� ��;#�Jdd�       �(%# �
/J �/��� R�   �/��� 

     # 
�� 
�\�	 �
JR  �/�)	 ��
P 
+��  /�
)   i#
/1� .(  xf/$�

             i#�
/1 %� �!�5/L ���/$ �H
/�� (�.�$ # ��
,$NRC   &��*"/�� 

        &
/�1 �� ��� 2!� 
� �,� # 
!�
J         ��/7\ %� (�/'$g� �/"_ �/;


���� 
-!
'! ����$ 2�3	#
4 # �H
��.

�#�       0� �/� �� ��� �� ���%#� �;#�J ����
� ���@� ��;d �

�R  #=�  �$ &
��#� 
�
� .   ��;%#� ���q   �\� =�   
�� &�#� 
;

  �$ �
�J����� �
�\�	
� .���@�        (#
/� �Q/+ # �� 
�� ��;

 �//-� ���//$   ����
//� �//��@� %� 
//,� ��//+�Nf� 
//���� &
//����

 i�////�A! ���////-�����  ��#D X////@1 %� 
////,� # &
////� 

 �//��@�2'///���'��$ &�-"///�� p///��	 �///��%#� �
///)� ��///;

133BN Foss Electric Hillerod, Denmark) ( ���
P ��7\ %�


4              
/$�1 ���/$ M/� # ��
P (#
� 
$�1 ���$ M� �%�"�g �2�3	#

  �!.�	
�
� .       �/[_
� &
/� ��7/F	 
�� �Q��7$ ��
�=/R % 

   i�/$
N %� ��
P :Fdq/�e+M>d>/�=FCM    
/!�
J &��*"/��  .

M     # 
�� 
�\�	 F     �/$ 
�� ��
P 
+��  
/��� .  ��/;%#� ���q

 �//\�=� # �//���! �&
//� ���//� 0�Z %� �//�!�$%D &�#� 
//; %� 

    � #�J 
; ���%#� �N
F$ &
"��[�� �   ����
/� �/��@� ���J�
1 ��b

       ]!�/$%D ��/��� 6)1 # 6N
J 0��+       M/Y�� �� �
/,� ��/;

  �.!
N   ��$� ��=�v �"���   ��
J�-����� 
�  .���@�   ~�N
/$ ��;

   ��/;%#� �� &�#� 6��� �!
b %��q i� =�   ��/�#� &�#� 
/; %� 

 Y &��//$ 
//+�� 2�//�,	 6//)1 # &
//� �//"N
J %#� �� # W//�

]!�//$%D �.//!
N M//Y�� �� �
//,� ��//; ��//$� �//�=�v �//1�� 

�"��� ��
J�-�����
!�
J  .

  ���@� ST; 6����:        
�L 
"[��Y �#� %� &��*"�� �� �5L ��;

     
��� �� M_ M��:(AIA) &%�
��    
� �
�J)=e .(    %#� 2!
/YD ��

    ���!�$%D h�#� 
;>           %� �/��@� W/! ��Q+ �!5B	 %� r4 6 �� 

  � ��Q@'� X!�$          ��+�Nf� # ��#D X@1 #�J 
; ~�N
$ # ����pH

 &�-"�� p��	 (DpH  
/"$ )  ~�/�HM – 5 ES   6�
/� 6Y�/� 

OGAWA SEIKI24�H  (&%�
��
� �
�J .

           %� &��*"�� �� �Q@'� X!�$ �(H�# ��_�� W!
7	 �!
b %� �����

              W/! ]'"/�� %� &��*"/�� �/� ~�N
/$ ���@� # �
,$ 
���  ��/�

 &�#� 6��� MY�� %� E
F$
!�
J ��#D X@1 �;#�J .

     �� 2�	g X�
$ x
b �\�: �� ]!�$%D 2!� #�   0��/+ ��
/'	

            &��*"/�� �� # 0�,�
$ M:�
_ `��� 
� 0� fb� ���� # 6N
!54

    �^Y i
$ %�SAS    ���$D �!.�	 
� .      6/)1 ./�� 2'��� (�$%D

 2�-���$ �[!�V$    6N
J ��
: &��*"�� ���$ ��; .   ���/$ ���$D i
$

 0��+ �� &��*"��%
!��� :

ijkkjiijk EPCTX ++++µ=

�.1� �0��Q  i
$�%� 
�:

Xijk =&
;��$ 
;

µ = M� 2�-���$

Ti =��@�	 
8�

Cj =#�J 
8�

pk =&�#� 
8�

Eijk =]!�$%D ��^Y 
8�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.9
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

01
 ]

 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.9.9
https://jstnar.iut.ac.ir/article-1-345-en.html


0	� �!�- +#1	2��)�* �! +�,! +�
- +.	/
� 	� �+13/$ 	� 
,
)14-�! �1)� ...

��R

sf� � t1	"�

+13/$�	R 5�S$�)- � T�R �!	� 
)14-

 ��,$ 0#�*	            /7\ %� �/��� �/Q�4 �\���� # �;�$ ���4 2�� ���� ��

     ]A� �! i��7$ 
+��a       
+�� �\# 6��
� ��1# W�Y &��$ 

�!.�	      ]A� �! �;�$ ���4 
!54b (�@;     �/$ ��K"�� �� ��b  6/N�

  ��,$ ��b ��  ����)�d/�<p (   �Q�4 �\���� %� 
"@�  ���� &
/!�   
/� 

)  i#
1= .( �!.�	 �!
I         ���/4 6 �/� �� W/�Y &��$ �
!54

    �� .�� �;�$b ��,$ ��  ����)�d/�<p (]��    �/Q�4 �\���� %�   �/���

    �!.�	 
+�� �\# 
� &
;��$     �/!.�	 # ��Y 2�3	#
4 
!54  
!5/4

${      �/�,$ ��b �� �;�$ ���4 
8  ����)�d/�<p (     �/\���� %� 
/"@�

�Q�4  ���� 6�� ��   
$D )  i#
1= .(   ���4 ��
V$ ]!�.N� ��  �� �;�$

&
"��[��  �;)&
�1  ��;�   �\� R (  ��,$ 0#�*	 ��;����  ]A� ��

i�//�7$ �//!.�	 
//+�� � �!
//I ��
!5//4�//!.�	 # �
!5//4

�!.�	  �
!54
8{$      &
/�1 W/�Y &��/$  �/;   
/�� &
;�/�$ .  �/\#

&
�1    �#�/_ ��;d/>  
/+��      �;�/$ ���/4)  &
/�1> (   ��/b �/�

��,$����)�d/�<p (    �!.�	 
+�� �i��7$ 
+�� 2!
"@�
!54

�//!.�	 # �
!5//4
8{//$��//F"Y� ��//Y �//� �� ��//Y 2�3	#
//4 

 ���) i#
1=.(

��)g� T�R �!	�

 &
�1 2��         �N
F$ W�Y &��$ 2�-���$ 
K� %� ]!�$%D ���$ ��;

 �//�,$ Ef"//Y�   6//��
� ��//1# &�
�//� ��//;#�J 2�//� ����

)�d/�P>(           &
/�1 ��
/� W/�Y &��/$ E
/F$ ��
V$ �\# �  ��/;

              2!
"/��� # ��/� 
"/��� 
;�� &
�1 �� 6Q[� �;�$ ���4 �#�_

       (�
� 2!.-!�1 �� �N
F$ W�Y &��$R % ��4  � �;�$ �  �  ��/1

    ���� �Q�4 �\���� 6�� �� 
$D ) i#
1R .(  �/��
� W! �b)== (

       (�
� 2!.-!�1 �� 
� &��� (���= %    �!�� �\���� �� �;�$ ���4

           �
/���� ��/Y �;�
�/� &�#� p/��#� �� �/� �!�/;#�J &
�1 ��

  .1 ]!�.N� �1�$ /�         �/\# �
/!�
J �N
/F$ W/�Y &��/$ �� �

  ��!.-!�1> %    ��$ ��
V$ �;�$ ���4      ];�/� �� �N
F$ W�Y &

���.

        %� 
"@� x�^� %� ���
� 2!� ��d      �� �;�/$ ���4 
+�� 

    ]!�$%D �� ���
� 2!� ���"� # ��� &
� &��*"�� &
�1   ��/N ��/;

���� 6V��^$ .

       �N
F$ W�Y &��$ # ST; 6����: 2�� (�J
��� ���A�� ��

S;  ���� ��1# �-"[�)> .(     �^/� �/	 S/T; 6/����: ]!�.N�qe

 �Q� �
+��    �$ 
"��� ��5L E
F$ ��  �)=l (    �/��
� 2!� ��

         &
�1 2�3	#
4 # �\D &��$ �W�Y &��$ ST; 6����: 2�-���$ ��;

  �//�	
	 �//� m//�"A$=e/d� ���/q� # =l/qe  # ��//� 
//+�� 

 ��,$ Ef"Y�           &
/�1 2�/� ���5/$ ��/;���,$ 
/K� %� ����  ��/;

    6��
� ��1# m�"A$)  i#
1> .(       ���/$ S/T; 6/����: Ug�@"_�

 � �5B$       6�� �"[���"� .�� m�"A$ ��;��@�	 � 
�89/	     &��/$ 
/� �


��� �"��� �)�D �N
F$ W�Y .

)�  d��)$ � =�.�$

 2�-���$ �[!�V$       /� 
;�� &#
J �� ��� (��� �;  �   �/�,$ ��/b ����

  &
�1 �� 6Q[�           �
/� 
/�\�	 �
/"@� 
�� ��;�$ ���4 �#�_ ��;

)  i#
1R .(   � �5L E
F$ (�.�$�   S)$ %� �'! (��� 2!
	  M$��  

    �N
,$ 
�� 
�\�	 �� 
8{$           �5/L E
/F$ ]!�./N� # 6/�� &
/�

   
�� 
�\�	 a �� Ug�@,$  �/$ 
"��� ��/�)>  ��q  �=�  �=q # R� .(

     ��,$ Ef"Y� ���
� 2!� �� �\#   W/�Y &��$ E
F$ 2�� ����

 m�"A$ ��;��@�	&
!�
�� .

    &
�1 �� 
�� 
�\�	 ]!�.N�       �/� Ug�@"_� �;�$ ���4 �#�_ ��;

  M�\�$9	2�            �/���� ]V� �� 2!.�\ # 2����"$ ���$D 
��� #� 
")� 

   �$ 
���� 
�\�	 ��  
���)q  �l  ��=  �=� # =q .(
�89	    
��� #� 2!� 

                
/-!� 2�/VV7$ p/��	 �;�
�/� M/!�#� �� 
�/� 
�\�	 
� ���$D

 6�� &
� ���.J)==# =R.(

      ��,$ Ef"Y� �� ��� (��� ���$D �!.�	   ��;��@�	 2�� ����

  
K� %� m�"A$    �[_ 
� &
� ��7F	 ���%#� 
�� 
�\�	 2�-���$ 

=/R % ���
� ��1# ��
P)�/�P >) ( i#
1R.(

    �/��%#� �
�\�	 
�� ��
P ��
V$ # 
�� ��
P 
+�� 
K� %�

   �///�,$ Ef"///Y� m///�"A$ ��///;��@�	 2�///� ��///1# ����

6��
�)�/�P> .(      
/+�� �&
/�1 �� �;�/$ ���4 �^� ]!�.N� ��

  
�� ��
P��b �� �
� �
�4 ];�� �^Y ) i#
1R (  2!
"/��� #

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.9
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

01
 ]

 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.9.9
https://jstnar.iut.ac.ir/article-1-345-en.html


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

��>

 ��=*X .<�0	� �!�- �	R 5�S$�)- � T�R �!	� 
)14- +13/$ 5�l�	���)�* �)"�	#
� � +�,! +�
- +.	/
�=
@��6 +��C  �! ��1	��V 
	0

���
� ���$ �!�5L ���$

&
�1 �� ���3	#
4 M@'$ ~���; &
�1 &
"��[��

���4�;�$� �Q�4 �\����������,$ ��^Y�=R>���,$ ��^Y

W�Y &��$

i��7$ 
+���R/R�>>/=lRd/>(1)
 

a
d/R>

a
==/R>

a
�>/RR

a
Rd/R=R�/>

�!.�	 
+���
!54a
eR/��

b
dq/e���/�a

ql/>q
a

R>/>R
a

�=/>>
a

��/>��d/R

�!.�	 �!
I6 �� �� �
!54a
�l/�

b
��/�=R/�

a
�R/�

a
�q/�

a
�e/�

a
��/�lq/R

 �
!54 �!.�	
8{$b�/Rla�/e�R/=c=/qqal/qdaq/qdae/qR�R/=

��Y 2�3	#
4

i��7$ 
+��adR/=Rbl/�q>d/�al/>�a�/d�aq/>�bR/>=dq/=

�!.�	 
+���
!54a�d/��bd�/ee�d/�a=/R>aq/RRae/R=bq/>�qe/=

�!.�	 �!
I6 �� �� �
!54a=�/�b��/�=d/�a==/�b�R/�a�q/�a�q/���/R

�!.�	45 �
!
8{$a�q/Rlal/qd��/=aq/eqab�/e>ab>/eRb�/e�ed/=

�.# m!�� 
; �� (�"� ��,$ Ef"Y� 
-!
'! �� 
�"[; ����$ E#
_ ����� ��
���
� ����.

 ��=*&.��)g� T�R �!	� )� W�"7� 
	0�	��$ )\, �V r	���)$ � )�  <

��@�	

]��� ���$ ���,$�=R>2�-���$SE��@�	 
8��

 �N
F$ W�Y &��$) %#� �� �
J����(>�/�lle/����/=���/��R�/��de/�NS

 
�� 
�\�	) %#� �� �
J ����(b�q/=>a>�/=da�R/=qaq�/=dRe/=d>d/�∗
�[_
� &
� ��7F	 
��=/R %��
P)%#� �� �
J����(�=/==l=/=Rql/=R�R/==R>/=R>e/�NS


�� ��
P(%)�R/=l>/=q�/=q>/=ee/==>/�NS

 
�� ��
P)%#� �� �
J ����(e/�e=/�q�/�qq/�q�/��e/�NS


�� 2�3	#
4(%)b�R/Ra�d/Ra�d/Ra=/R�R/R�R/�∗∗
 
�� 2�3	#
4)%#� �� �
J ����(beR/�al�/�

a
l=/�al=/�e�/��e/�∗

 
�� %�"�g(%)>>/d>d/d>d/d>q/d>d/d��/�NS


�� %�"�g) %#� �� �
J ����(bR�/�aR�/�a>R/�a>�/�Rd/���/�∗
 
�� 
$�1 ���$ M�(%)Rl/��dR/��=d/��=l/��Rd/��=>/�NS

�!�5L (�$
���=e/�=�/���/�==/�==/���/�NS
� .��,$ Ef"Y� �
�"[; �	#�*"$ E#
_ ����� �� �$�:�� m!�� 
; ��
���� ����.

* :�d/�P <
**  :��/�P<

NS =��,$ 
�L���

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.9
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

01
 ]

 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.9.9
https://jstnar.iut.ac.ir/article-1-345-en.html


0	� �!�- +#1	2��)�* �! +�,! +�
- +.	/
� 	� �+13/$ 	� 
,
)14-�! �1)� ...

��d

 ��=*K.; 
)0	u �i0 Y���	8 )� W�"7� 
	0�	��$ )\,  < �=� ��� <,4pHm��=� � �,�!, < +��C  

��@�	

]��� ���$ ���,$�=R>2�-���$SE��@�	 
8��

 W�Y &��$ �
;�� ST; 6����:( %)�>/q�e�/dl�e/d�=d/d�=e/d�d>/>NS

 �\D &��$ �
;��  ST; 6����:(%)q�/q�=�/q�e>/q�=e/q���/q�dl/>NS

�3	#
4 �
;�� ST; 6����: ��Y 2( % )�e/qe>�/qq�d/qlR�/qe=l/delR/>NS

 (
� (%#) �
J ����(�R/d>R=d/dRlll/d>=ll/d>�=l/d>�l�/��NS

pH�Q@'� =l/q��/q=R/qRq/q==/q=q/�NS

pH����� a�R/lab�l/lbc�R/lc�q/e�>/l�l/�∗∗
pH$ ~�N
ed/qll/qlR/q��/ql>/q�>/�NS

�.��,$ Ef"Y� �
�"[; �	#�*"$ E#
_ ����� �� �$�:�� m!�� 
; ��
���� ����.

**  :��/�P <
=NS��,$ 
�L���

         ��@�	 �� � ���%#� 
�\�	 
�� ��
P ��
V$d/�     �;�/$ ���4 
+�� 


� M+�_.

 2�-���$ �[!�V$ � �;  ��;��@�	 
�� 2�3	#
4 
+�� �� ��� (��

   � ��;�$ ���4 �#�_  �         ��/� 
;�� &#
J %� 
"��� ���� ��,$ ��b

)�/�P< (    Ef"//Y� �;�//$ ���//4 m//�"A$ x�^//� 2�//� �//\#

��,$ 6��
� ��1# ����) i#
1R .(

          /� ��;�/$ ���/4 �#�_ ��;��@�	 
�� 2�3	#
4 ��
V$  �  ��/b

�//�,$ ��//� 
;�//� &#
//J %� 
"//��� ���� )�d/�P< .( 2�//� �//\#

        �/�,$ Ef"Y� �;�$ ���4 m�"A$ x�^� �#�_ ��;��@�	 ����

�1# � 6��
�) i#
1R .(

       Ef"/Y� 
�/� %�/"�g 
/+�� 
K� %� m�"A$ ��;��@�	 2��

     6��
� ��1# ���� ��,$)�/�P> .(         2/!� �/� �/��
� 2/!� k!�"�

               �/^��� W/! (D %�/"�g 
+�� # 
�� ��
P 
+�� 2�� �� �"N�!

  � ��1# `�',$  ���)> (          �^/� ]!�./N� �/� �
/!% �6��� ���^	

    � &
�1 �� �;�$ ���4 � ];�� 
�� ��
P 
+�� k!�
	)  i#
/1

R (6�� �"N�! ]!�.N� 
�� %�"�g 
+�� # .

 ��,$ Ef"Y�        i�/@"_� �^/� �� �)�	 ������     2�/� 
/+�� 

          6/��� ��/1# %�/"�g 
�\�	 
K� %� m�"A$ ��;��@�	 .  �/[!�V$

2�-���$    $ �� ��� (��� �;  &
�1 %�"�g ��
V �;�$ ���4 �#�_ ��;

�$ 
;�� ��@�	 %� 
"���
��� ) i#
1R .(

            
�/� 
/$�1 ���$ 
+�� 
K� %� ]!�$%D ���$ ��;��@�	 2��

 ��,$ Ef"Y�    6��
� ��1# ����)�/�P> .(   ��/@�	d/� %   ���/4

            m/�"A$ ��/;��@�	 2�� �� 
�� 
$�1 ���$ 
+�� 2!
"��� �;�$

 �
� 
�\�	) i#
1R .(

�i0 Y���	8

  2��   ��,$ Ef"Y� m�"A$ ��;��@�	      6/����: 2�-��/�$ 2�� ����

   �
;�� ST;)�/�P> (   6��
� ��1#)  i#
1> .(   %� ����[� ��

���
�         ���/4 (�
/� 2!.-!�1 .�� (�
-!� p��	 &
� ����� ��;

 � �;�$  �       �!�/� �/\���� ��/1)�>  ��q   # =�(     ��!�/� �/\���� �

  &
//� &��� 0��
//_)�> ( �//�J �//\���� # 0�Z 2	)e (
�89//	

��,$�"��
� �5L W�Y &��$ ST; 6����: �#� ����6��  .

 ��,$ Ef"Y�         &��/$ �
;�/� ST; 6����: 2�-���$ 2�� ����

           6/��
� ��/1# ��/)P �	 W! ��;��@�	 �\D)�/�P> .(   W/! ��

  ���
�)�d (    � �;�$ ���4 (�
� 2!.-!�1  �     �!�/� �/\���� ��1

   �&
�1 ��
�89	 ��,$   ����: �#� ����     �/\D &��/$ �
;�/� ST; 6

6��
� .     (���'@; # �	��� W$)�q (      ~�/� �� 
��
� ���.J .��

         &
/�1 �� &��*"/�� ���$ ���3	#
4 XQ�$)      �/\���� �/! �;�/$ ���/4

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.9
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

01
 ]

 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.9.9
https://jstnar.iut.ac.ir/article-1-345-en.html


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

��q

�!�� (
�89	 ��,$       �� �/\D &��/$ �
;�/� ST; 6����: �#� ����

6�� �"��
� ����J &�-"�� M� # �Q@'� %� 
,� ��Q@'� .

 ��,$ Ef"Y� �� ����        2�3	#
/4 �
;�/� ST; 6����: 2�-���$ 2

       6//��
� ��//1# ��//)P �//	 W//! &��@//� ��//;��@�	 ��//Y

)�/�P> .(        (���/'@; # �
� ���.J `��� 
�)�> (   %� &��*"/��

    ���3	#
4 m�"A$ X���$)       �!�� �\���� �! �!�� �\���� ��;�$ ���4

  &
� &��� 0��
_ ( &
�1 ���
�89	��,$   S/T; 6����: �#� ����

 �� 2�3	#
4   6��
� ����J &�-"��  .      S/T; 6/����: 2�-���$ �)�D

      �� &�-"�� �� 2�3	#
4 �
;��qe    
/��
� ���.J 
+��  .  �/��"�

      ���� 6V��^$ ��N ]!�$%D �� ���
� 2!� .     (���/'@; # 
�@/[\��

)�d (        � �;�$ ���4 (�
� 2!.-!�1 �� 
��
� ���.J .��  �  ��/1

     �&
�1 �� �!�� �\����
�89	 ��,$   ; 6����: 
� ����   �
;�/� S/T

   6��
� &
�1 ��Y 2�3	#
4 .        2�3	#
/4 �
;�/� S/T; 6����: �)�D

&
�1 ��Y �� m�"A$ ��;qe �\� e�
���@� ��#D
� 
+��  .

pHm��=� � �,�!, <+��C  

 
//K� %�pH   Ef"//Y� �//��
� ���//$ ��//;��@�	 2�//� �Q@'//� 

��,$    6��
� ��1# ����)�/�P>) (i#
1> .(   ���.J `��� 
�

   ��'@; # �	��� W$  (�)�q (        �	��
/�;��
� X/Q�$ %� 
/K� E
+

  &
�1)  0�Z �! �1(      �/\���� ��1 �� �;�$ ���4 (�
� 2!.-!�1 �

 �!�//�
�89//	�//�,$  �#� ����pH 6//��
� �Q@'//�  .  �//� �//)�D

���@�          �&
/� &�% g�"[�N ��;#�J �Q@'� 0�!�"7$ %� �
�JpH

    2�� �� �Q@'�q=/d   �	 �q/d  
��
� ��#D
�  .    
-!� ���
� W! ��

)=�(  &
�1 ��      ����$ ���
	 �� �!�;)q� %   # &
"��[��>� %  �/N�� 

                 2�3	#
/4 X/Q�$ (��/�  �/� �!�/� �/\���� �! �;�$ ���4 �#�_ #

&
�1(pH         2�� �
,$ 
��� %� &��*"�� �� �Q@'� qd/q   �\� eq/q

  ��#D
�� ��� &
 .            ��
/V$ �� Ef"/Y� ��/+� M/$�  Ug�/@"_�pH

 @� �#� �//� ��//N �//��
� #� �� &
//� ��#D
/� %� ����
//� �//��

   �Q@'� 0�!�"7$��
� &%�
��   �
�JpH   �/$ t��
$  
/��� .  (�/P

     �$ a �� �
$ 
��� %� &��*"��          �/� &�
/@; ���./� ��
/V$ �/	 ���

# ��� �"���
� ���@� pH     ��/Y i�/@,$ 
/_ %� 
	g�/� �Q@'� 

 ��
J ��#D
�)R�.(

   �/�,$ ���[� Ef"Y�  ����)��/�P< (    
/K� %�pH  2�/� ����� 

 �@�	 �$�@	  6��� ��1# �;� .        ���/4 
/+�� ��!�
/	 ]!�./N� ��

    &
/�1 2�3	#
4 
8{$ �
!54 �!.�	 �&
�1 �� �;�$   �N
/F$ ��/;

    ��,$ ��b �� �Q@'� ��  ���)�d/�P< (   Ug�/@"_� �/� 6N�! ];��

             # &��� ];�� (�Y �� �� �����$D (�! # C����$D 6K�L 
$� 2!�

  ];�//� �//1�$ �//!
b 2//!� %�pH�//$ ����� ��//� . Ef"//Y�

$��,       
K� %� m�"A$ ��;��@�	 2�� ����pH     # (
� (%# �~�N
$ 

 6��
� ��1# .�� �5L E
F$ (�$
���)�d/�P> .(

+/�"�
)�6

��    � ��Q: k!�"� SL�  �           %� &��*"/�� ��/+�	 
/� �/�Q$ &
$D 6��

 %� ]�//� �//� �!�//;#�J �� �;�//$���4R� 
//�\�	 
�//� �
J�//��� 

�$�
���   �$ 
K� ��         k!�/"� `�/�� 
/� �/� 
��    2/!�  �/��
� ��

&
�1    �Q�4 �\���� �#�_ �� �!�; 
�"[; �����         2/!� 
/VN M/�\� �/� 

          �2!./�\ # 2����"$ Mn$ ��#
I ���$D ��;
��� 
K� %� �\����  �� 

    ���F":� ��1�	 0��+          �/�,$ 0#�/*	 �/� �/1�	 �/� #   2�/� ���

&
�1      %� �;�$ ���4 �#�_ ��;  
K�      2�3	#
/4 
+�� # 
�� 
�\�	

     ��@�	 �� �[!�V$ ��    (�#.N� (��"� 
;��d/�   �\� R %  �� �;�$ ���4

         %� 
"@� 
�\�	 �� &�
�� ��;#�J &
�1 ��R�     .�� %#� �� �
J���� 

�
� ��+�	.

��	
��!	@"�, !��� 

1. Association of Official Analytical Chemists. 1990. Official Methods of Analysis. 12th ed., Offic. Anal. Chem. 
Washington D.C.

2. Calsamiglia, S., D. D. Hongerholt, B. A. Crooker and M .D. Stern. 1992. Effect of fish meal and expeller–processed 
soybean meal fed to dairy cows recieving bovin somatotropin (sometribove). J. Dairy Sci. 75: 2454- 2662. 

3. Casper, D. P., D. J. Schingoethe and W. A. Eisenbeisz. 1990. Response of early lactation dairy cows fed diets 
varying in source of nonstructural carbohydrate and crude protein. J. Dairy Sci. 73: 1039- 1050. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.9
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

01
 ]

 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.9.9
https://jstnar.iut.ac.ir/article-1-345-en.html


0	� �!�- +#1	2��)�* �! +�,! +�
- +.	/
� 	� �+13/$ 	� 
,
)14-�! �1)� ...

��e

4. Church, D. C. 1991. Livestock Feeds and Feeding . 2nd ed., Prentice Hall Inc., Englewood Clifss, New Jersey.
5. Clark, J. H., M. R. Murphy and B. A. Crooker. 1987. Supplying the protein needs of dairy cattle from by–product 

feeds. J. Dairy Sci. 70: 1092- 1109.
6. Coomer, J. C., H. E. Amos, M. A. Froetschel, K.K. Ragland and C. C. Williams. 1993. Effects of supplemental 

protein source on ruminal fermentation, protein degradation, and amino acid absorption in steers and on growth 
and feed efficiency in steers and heifers. J. Anim. Sci. 71: 3078- 3089.

7. Depeters, E. J. and D. L. Bath. 1986. Canola meal versus cottonseed meal as the protein supplement in dairy diets. J. 
Dairy Sci. 69: 148- 154. 

8. Erasmus, L. J., P. M. Botha and C. W. Cruywagen. 1994. Amino acid profile and intestinal digestibiliy in dairy cows 
of rumen – undegradable protein from various feedstuffs. J. Dairy Sci. 77: 541- 551. 

9. Grings, E. E., R. E. Roffler and D.P. Deitelhopf. 1992. Evaluation of corn and barley as energy sources for cows in 
early lactation fed alfalfa-based diets. J. Dairy Sci. 75:193- 200.

10. Hagemeister, H., W. Lupping and W. Kaufmann. 1980. Microbial protein sysnthesis and digestion in the high –
yielding dairy cows. PP: 67-84. In: W. Haresign (Ed.), Recent Advances in Animal Nutrition. Butterworths, 
London. England. 

11. Hogan, J. P. 1975. Symposium: Protein and amino acid nutrition in the high producing cow (quantitative aspects of 
nitrogen utilization in ruminants). J. Dairy Sci. 58: 1164- 1174.

12. Hoover, W. H., T. K. Miller, S. P. Stokes and W. V. Thaynen. 1989. Effects of fish meal on rumen bacterial 
fermentation in continuous culture. J. Dairy Sci. 72: 2991- 2995. 

13. Hussein, H. S. and R. M. Jordan. 1991. Fish meal as a protein supplement in ruminant diets: A Review. J. Anim. 
Sci. 69: 2147- 2156.

14. Keery, C. M., H. E. Amos and M.A. Froestschel. 1993. Effects of supplemental protein source on intraruminal 
fermentation, protein degradaion, and amino acid absorption. J. Dairy Sci. 76: 514- 524. 

15. Klusmeyer, T. H., G. L. Lynch and J. H. Clark. 1991. Effects of calcium salts of fatty acids and protein source on 
ruminal fermentation and nutrient flow to duodenum of cows. J. Dairy Sci. 74: 2206- 2219. 

16. Mccarthy, R. D., Jr., T. H. Klusmeyer, J. L. Vicini, J. H. Clark and D.R. Nelson. 1989. Effects of source of protein 
and carbohydrate on ruminal fermentation and passage of nutrients to the small intestine of lactating cows. J. 
Dairy Sci. 72: 2002- 2016.

17. Meherz, A. Z., E. R. Orskov and J. Opstvedt. 1980. Processing factors affecting degradability of fish meal in the 
rumen. J. Anim. Sci. 50: 737- 746.

18. National Research Council. 1989. Nutrient Requirements of Dairy Cattle. Academy of Science. Washington D.C. 
19. National Research Council. 1985. Nutrient Requirements of Sheep. Sixth revised edition. Washington D.C. 
20. Santos, F. A. P., J. E. P. Santos, C. B. Theurer and J. T. Huber. 1998. Effects of fumen undegradable proten on dairy 

cow performance: A 12-year literature review. J. Dairy Sci. 81:3182-3213.
21. Satter, L. D. 1987. Symposium: Protein and fiber digestion, passage and utilization in lactating cows (protein supply 

from undegraded dietary protein). J. Dairy Sci. 69: 2734- 2749. 
22. Schwab, C., G. Bozac and N. L. Whitehouse. 1992a. Amino acid limitation and flow to duodenum at four stages of 

lactation. 1. Sequence of lysine and methionine limitation. J. Dairy Sci. 75:3486- 3502.
23. Schwab, C. G., C. K. Bozak, N. L. Whitehouse and V.M. Olson. 1992b. Amino acid limitation and flow to the 

duodenum at four stages of lactation. 2. Extent of lysine limitation. J. Dairy Sci. 75: 3503- 3518. 
24. Spain, J. N., M. D. Alvardo, C. E. Ploan, C. N. Miller and M. L. Mcgilliard. 1990. Effect of protein source and 

energy on milk composition in midlactation dairy cows. J. Dairy Sci. 73: 445- 452. 
25. Titgemeyer, E.C., N.R. Merchen and L.L. Berger. 1989. Evaluation of soybean meal, corn gluten meal, blood meal 

and fish meal as sources of nitrogen and amino acids disappearing from the small intesting of steers. J. Anim. 
Sci. 67 : 262- 275. 

26. Twigge, J.R. and L.G.M. Vangils. 1984. Practical aspects of feeding protein to dairy cows. PP: 201– 219. In: W. 
Haresign (Ed.), Recent Advances in Animal Nutrition. Butterworths London, England. 

27. Varkeulen, J. and B.A. Youn. 1977. Evaluation of acid insoluble ash as a natural marker in ruminant digestibility 
studies. J. Anim. Sci. 26: 1190- 1199. 

28. Van Soest. P.J. 1973. Collaborative study of acid detergent fiber and lignin. J. Assoc. Office. Anal. Chem. 23: 455- 464.
29. Van Straalen, W.M. and S. Tamminga. 1990. Protein Degradation of Ruminant Diets. PP: 55-73. In: W. Julian and 

D.A. Cole (Ed.), Feedstuff Evaluation. Butterworths, Pub., London, England.
30. Windschitl. P. M. 1991. Lactational performance of high producing dairy cows fed diets containing salmon meal 

and urea. J. Dairy Sci. 74: 3475- 3485.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.9
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

01
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.9.9
https://jstnar.iut.ac.ir/article-1-345-en.html
http://www.tcpdf.org

