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NR= [(FI × Ndiet)-(Excreta × Nexcreta)]/FI     
K=8.22kcal/g Nretained 
 

t���V �� �%. /�%7 " �'�%7 �%,�N ���%�	 
=%7�9� ��%� 

(AMEbarley) /	 ��j�� (Barley inclusion rate) 

"(Corn+Soybean inclusion rate) " �%. /	 -��<6%7	 :	
%��

8�Ow- �%�. �� ���7 
%& �%7	 #�%���/E ��%� 
%, 
%.�� �%,

t"�. ?+���� 
, ~�V ����(� I�"�/KK#� ���� ����,.

�	��C��� Z:8���7TME�TMEn�9 :�;<� �	1�5 

���=�7 ���=.	 
�3a� Z"� /	 U���/E )�	 ��)??(-�� �H�	 "

x�� [� _7��)5�(" �'�%7 �%,�N ���%�	 )�%�*� �	�, /�%7

 U���/E ���� �. bC6!� B�N�	 8/	 �	�, -�� S�9R� " #(�(G

 �� -��<67	 .�	�*� ��j�� )��,IK�%� #6%��� 
%.�. 
%*TN ��

�8�%� 
%, ���3%X 8��%D �	�, 	�6,	 A-/"Kr%<N 
%, /"� ��%�

 #��%0*� -�%�. [%� /	 8�%� )�	 �� " �(6�� ��	�<�	 #����,�6�

 ���� 
�3a� .@"�' :��& B"�9� t�=�� 
, 8�%� 
%, 	3%4 /	 �%� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.3

4.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
24

 ]
 

                             4 / 10

https://dorl.net/dor/20.1001.1.24763594.1386.11.41.34.6
https://jstnar.iut.ac.ir/article-1-755-en.html


� /0�� #�	1 
2345 � ��	� �! 6��37 8���7 �� �9 :�;<� �	1�5 �=�=> � 
3�	? �	� ... 

��W 

��J9,.@D�	=� 3��	=� 8�Y4	�� AMEn , AME R�� �� �9 :�;<� �	1�5 	�:�;<� 


U���/E Z"� AME  (kcal/kg) AMEn (kcal/kg) 

�& ��"E >0. b?If? b?I5f 

e�V�� �� �F���� c?5WW c?5?� 

B�iC�	 /	 ��	��, 
��0� a?f5I a?Y5K 

���*� ��T')SE(5�K WK

�& )�F���� Y/?�K� ?IfK 

cwa)�F���� :�67�� �� #�*� QH6'	 �F���� �, 
,��� ��4 Q"�G �, ��� ���	� ��	� )��/�<P.(  

?� ���%=.	 
%�3a� y�R%!� b%�N 
C�%7" 
%, A�D�7 �	�%(� 

I� 
, �.  N� �� /	 B��K�� -��	��' @"�' 
.�. 
*TN )K

�.  N� �� �	�, �	��� .( :��/ )�0� ��K@"�%' 
%.�. 
*TN 

#%C'	� ���� �, #*V� ����	 �	�(� )�0!� �	�, 
& A�F�� �%j� ��

 �	�(� �, A����, -�� 
6V��I�&�C� t�C9� /	 B�� 
�3a� m��' 


���%%� ���%%=.	 .8�%%� A���%%=.	 
%%�3a� /	 r%%X�f
%%, �D�%%7 

@"�' #*V� 8\�]V 
�C& 8�� )�	 #2 " �� -�	� #F�7�� ��

 #��7 _7�� �;�E r<N �� ��/ -�� -�	� �	�N ��� �� ��"E >0. .

8�	�%G �� -���X �� 8\�]V rs7f�#6��%7 
%.�� 
%, �	�%�

 8���f�	�, " ���� [�' :"E �� �D�7 #���0�%� ���
����E 

U���/E ^,�T� ��6V�� �	�N -��<67	 ���� B"� " t"	 ��� .
%, P��6�

 #V��R� {H��& ��2 [� +��N�� 
�� U���/E 
7 �� /	 -��E �7�

 ���%�E�	
V	 B�%� /	 -��<6%7	 �," SAS )5f(���%�E 
%�
p� ���%�

�V���	�N .:�%�/E /	 -��<6%7	 �%, 
%�� #����/E �����0�� )�F����

��`��6V�� �	�N 
1��(� ���� )��	� 
��	� .

� f�	;4 kH� 

"	 U���/E ��;6�	 �� 
.�. At >0. �;�E 8\�]V 
& #��� ��"E

 )�%�*� �%;. �%;�E B�%iC�	 8�%��69� " ���%� 
6�& A��, -��

AME ����� 
�C!� ��*, U���/E �� .�� �� #*7 +���� )��,

 -���X )�, #VH6'	 �;�� 
� �� -��<67	 ���� ��� U���/E t"	 ���

 �N	�%G 
%�� �%;�E #�%7 QH6'	 
�C, ���, 
6�	�� ��." B"� "


, P��6� �� -��, �7� ��0� 
1��(� �F���� �, :	�6, �6;, 	� -��E .

-�%� S�9R� " ����n /�7" �'�7 �,�N ����	 )��*� ��

 Up�%%7 Z"� A8/	 �	�%%, ���%%�	 #%%�*� �%%c	 :��%%� ��	�

�	�)��/�P< .( )�, QH6'	 :	
�� ����%(� )�F���� AMEnB�%N�	 

Z"�/	 
& #��F�� �. �� �F���%�" e�V�� �& ��"E >0. ���

 
�`�%%� A�%%���� -��<6%%7	 e�V�%%�)/	�%%60&5?��� ����%%&�C�&

B���C�& (#%�*� #�" ��%, �	� )��/�P<()t"�%.I.( %� )�%�`

)�F���� ���AME "AMEn/	 -��<6%7	 �, 
& �. bC6!� B�N�	 

�V�%%� �%%& ��"E >%%0. Z"� �%%,�N ��%%2 
%%, A���%%� )�%%�*� e


jGH� �F���� Z"� /	 �6��, �	 ����, e�V�� �� )t"�.�.(/	


��0� 
& #��. :E 
%.�. " �� "� �%� �� U��%�/E ���%� ��%�

 -/	�%�	 �%� QH6%'	 )%�	 �%��� {\�%06G	 A����, :�1�� Z"� �	

#� -/	��	�� �T' ��." �CD 
, ��	�� �� " J	��' Q�R� ����

 �& ��"E >0.#��7 /	 e�V�� /	 	�%�/ A�%��, ��"E >%0. ���

[� �!�� t�06G	 Q�2 "���%!�	� /	 :	� Z�X ��%j�� " �%�

 
.�. #V�R� J	��' :	��D 
, :E :��0� �%F�� Q�%2 /	 " ��

 �� ��%.�� #%*V� 8\�]%V �%& ���& ��"E >0. B�D :���	

#��7 ��	� ��%." ��"E >%0. ��� . %� ^%�(9� )%�	 �� )�%�`

 ����(�AME "AMEnZ"� /	 -��<6%7	 �%, �%. bC6!� B�N�	 

_%7�� 
%& B�%iC�	 8���69� " J	��' �� �F���� �jC4 )��*�

 -�� ��;���X )�((9� #'�, )?A?�"?�(-/	��	 
�� �%, " ��%��

 �F�� Z"� "� /	 ���G P��6�)t"	 U���/E (�	�N 
1��(� ����

��6V��)t"�.I.(B�iC�	 #��	�� 8���69� /	 -��<67	 Z"� �%c	

#�*� �& )�F���� �"� ��	�AME "AMEn���%� �%. B�%N�	 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.3

4.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
24

 ]
 

                             5 / 10

https://dorl.net/dor/20.1001.1.24763594.1386.11.41.34.6
https://jstnar.iut.ac.ir/article-1-755-en.html


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

�5� 

��J9I.3��	=� AME EAMEnR�� �5 ��	P;�5 	� �9 :�;<� �	1�5 � 3Y4	�4 E#� 
��C � 9 
	� �5 
�5�3� @4� 4 ��^��5 T	��;H� 

AME (kcal/kg) AMEn (kcal/kg) 
�.  N� 

�& ��"E >0. �F���� B�iC�	 8���69� & ��"E >0.��F���� B�iC�	 8���69� 

���& �� :"��& ??5� bc?5�f b?Kf� ?5?� b?��I b?�K5 

�p<�	" ?IK? bc?5IK b?K5? ??KI b5WW? b?�5� 

B�� #, ?��I c?��� b?Y�K ?�KW b5Wf� b?KY5 

#u�&�� ?��K abc??W? b?K�� ?�?f a??Y� b?�f5 


����X :"�, ?I�5 a?IKY aIIYK ?I55 a?I?Y aI?�? 

(SE)���*� ��T'Y/5�f �W/Y?W/�5�f/5I� 5?/Kff/�5

�& )�F���� �/?If? K/?5WW f/?f5? ?/?I5f ?/?5?� ?Y5K 

cwa:)�F���� :�67�� �� #�*� QH6'	 �F���� �, 
,��� ��4 Q"�G �, ��� �%��	� ��	�)��/�<P()�F��%�� "�F��%�� �%, Q"�%G �%N�V ��%�

#�*� QH6'	 ���	�� ��	�)��/�>P.( 

��	� U���/E)��/�P< .( :�%0� #%� 
%jGH� 
%& 
%��� ��%�

 )�F����AMEn
%, B�%iC�	 8�%��69� /	 -��<6%7	 �%, -�� )��*� 

+����5�%"??%/	 �6�%�,AMEnZ"��%, -�%� )�%�*� ��%�


.�. :�0� e�V�� �� �F���� " �& ��"E >0. ��, ��.

�	
%� #'�, QH' �, �q�G ^�(9� P��6� ���� )�	 ��Z%���

)�%((9� /	 �F�� ��	�*� _7�� -�� ��6�� ��%,)?�"?�(.�	�%,

 " 8��7	 t�l� #.	�C,)?�(
%& �%���& Z�	
%�AME �%7� 
%, 

-��. /	 -��E �"�G ���f�%>%0. Z"� /	 -��<67	 �, �. �� B���

 e�V�� �& ��"E�/?%/	 �6��,AME /	 -��<6%7	 �%, -�%�E �7� 
, 

8���69� /	 ��	��, 
��0� Z"� ��, B�iC�	 .QH6%'	 )%�	 ���� �;�E

 Z"� �� 
67��%���4 �������&�%7 #%CX ��]%G 	� -�� ��� ��� �	

�	�%N �%�0!� ���%� -�"� ��%;6�	 �� 
%& ��61%�	� -���  ]� �=�V"

#� ����� .:	���0� " �h7�, )�)?�(�	�%, 
%& ����& ��;���X 
��

 )��*� MEJ	��' A8\�]%V /	 -��<6%7	 ��%. 
%, �7	 �6;, �� /	 

��%� -��<6%7	 B�iC�	 8���69� /	 ��	��, 
��0� Z"� .�2�%' �%;�E

 )��*� /�7" �'�7 �,�N �/��	 ����(� )�, QH6'	 
& ����& :���

 
%, e�V�%� " B�iC�	 8���69� Z"� _7�� -�� -k%�" 
%& #��%F�� 

-��. ��,  & #C�' A����, 8�O �� B��� 
��X �, #�	34 ���.

t���V ^,�T� 
, ��,�� ��� 
=%7�9� " )��*�AME �	�%, A


, �7� :��"EAME 
%, ��%,�� ���%�	 �	�(� #61��, J	��' 

" e�V�� #����,�6� " �	��	 @���"��	 ����	 ���� 
& 8\�]V

 	� A�7	 #�	34 -��. -��� x3. "  ]� �	�� /	 ���G ����	

 ��0� �1& -�� Q�R� �	34 B�' ����	 /	 .
%, ��%=��	 )�	 ��

�j� #%� ��%F�� �%7� B�%iC�	 #%��	�� 8�%��69� ���%�	 
%& #

-/	��	 �01%N A��� ���� 8�9%��� 
%, ��%,�� ���%�	  %jD	

:"�� e�V�%� #����,�%6� " �	��	 #7���"��	 ����	 ���� ��	/

 �� /�7 " �'�7 �,�N ����	 
=7�9� " )��*� _7�� Z"� )�	

 AJ	��%' B�%' ���%�	 /	 �1& �	�, " -��=� ��c�� U(� �	�	�

 ��F�	 -�����
6#����� .+���� )��, #� 
%, �	�D	 /	 :	�� �%7� 

���%�	 �%� ��%, B��  ]� �,�N ����	 :	��D 
, Z"� )�	 /	 -��E

 /	 r%X A�	��	 ��	/ :"�� 8�9��� 
&	��/ A/�7 " �'�7 �,�N

 �	�%� 
%, J	�%C& 
%�G�� �� " B�iC�	 /	 #��	�� 8���69� ��=D

 
V�q	 #*V� #����%� .�%, ��\�%, �%�\� )�%0� 
%, :�AME "

AMEnB"� U��%�/E �� -��<6%7	 ���� Z"� _7�� -�� )��*� 

, #(T�� t"	 U���/E �, 
1��(� ��
�j�#��7� .8"�<� ���� ��

 )�, AME "AMEnt"�%. 
, 
.�� �, 
�� 
*��T� ���� B�N�	 �

#� -����� �& ��"E >0. Z"� �� 
& ���A#�*� 8"�<� ��	�

 )�, AME "AMEn�. bC6!� B�N�	 �%�	�� ��." .Z"� ��

-/	��	 e�V�%� " 	34 �� �F���� ����A�	�%(� )���\�%, AME "

AMEn�� #��&�%� �%. rs%7 " 
��%��X :"�%, �%. 
, ^C*6� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.3

4.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
24

 ]
 

                             6 / 10

https://dorl.net/dor/20.1001.1.24763594.1386.11.41.34.6
https://jstnar.iut.ac.ir/article-1-755-en.html


� /0�� #�	1 
2345 � ��	� �! 6��37 8���7 �� �9 :�;<� �	1�5 �=�=> � 
3�	? �	� ... 

�55 

��J9M.TME , AMEn , AME �TMEn���� �9 �	1�5 JQ	��� �J! l`X5 R���5 ��	P;�5 	� Z�	��C 

)
3Q	����� 6D> 3� /�3A����(

�.  N� AME AMEnTME TMEn

���& �� :"��& ?IKY ?K�I ?�f� ?�K� 

�p<�	" ?5WY ?��? ?I5� ??Y? 

B�� #, ?IK� ?�Y� ?�fI ?IW5 

#��&�� ??W5 ?�f� ?��W ?I�� 


����X :"�, ?��5 ?K�? ?�KY ?�Y? 

���*� ��T')SE(5K/I�� K/I?K I�/I�5 �5/I�K 

�& )�F���� ?/?II� ?�K� f/?��5 K/?If� 

7�� ��)�F���� :�6 #�*� QH6'	 �F���� �, Q"�G �N�V ��� ���	�� ��	�)��/�>P(.

��, B�N�	 ���7 �, 
1��(�)��/�<P.( ���%�	 ����(� )�, QH6'	

 
%*��T� ���� B�N�	 �F�� �, 
����X :"�, �. /�7" �'�7 �,�N

 -/	��	 Z"� �� "� /	 ����%�/ ���1, B�iC�	 8���69� ����	 ����

 <67	 Z"� ��, #*V� 8\�]V /	 -�� )��/�<P.( �%. ���%� ��

 t"�. 
, 
*.	�� �, 
����X :"�,5#� N� )�	 
& �V���� :	��

 B�%' )�i�"�%X �%��� )���\�, �	�	� �.)f�/5I(%
67��%� "

)?/�W(% � "B�' �=�V �	�(� )��60& )��`)��/�(%�61&�' "

)Y?/5(%#����, .�%, )6�	� ��." �, +���� )��, ST%7 )���\

 :��%, ��\�%, 8H%4 �� ���%�	 >=�� )���  ;� :	��D 
, 
67���

 Z"� �� :E /�7" �'�7 �,�N ����	 �	�(� -/	�%�	 ��%� ��%��

 8�%��69� /	 ��	��%, 
%��0� Z"� -k�" 
, " e�V�� �� �F����

 #� �j� 
, #*�=2 B�iC�	 �7� .>%0. Z"� �	�%, �%�"� )�	 
6=�	

 A��%� -����� e�V�� �& ��"E �	�%(� )���\�%, 	�%�/AME "

AMEn#%, �%.  %N� 
, ^C*6� Z"� )�	 �� �%. rs%7 " B�%�

 ��, #��&�� .�%�4 ����T' /"�, t�06G	 
, 
.�� �, #C& ��2 
,

  %� " �%� �%&O \�, �� 
& Z"� )�	 �� x��6.	 �,�N �%, )�%�`

 8	�%��a� �%�"� #�	�!0� B�D 
, 
.�� AME "AMEnB�%N�	 

%%�	 �%%, -�%%� )�%%�*� b%%C6!�Z"� �%%, 
1%%��(� �� Z"� )��%%�

-/	��	 �%j� 
%, AB�%iC�	 8�%��69� ��"E >0. �� " �F���� ����

#� e�V�%� �%& ��"E >%0. Z"� /	 -��<6%7	 :��/ �� 
& �7�

  � " ������/ ���1, �N� t�0Dz	�	�%*� �%, U��%�/E B�p�	 )��`

���, B/\ ��6��, �	��� .

��n /�7" �'�7 �,�N ����	 ����(� )�F���� #%(�(G " ��

 ���=�%7 -�� �H�	 Z"� �, -�� )��*� �. bC6!� B�N�	)5�(

��t"�. ��7	 -�� 
u	�	 .8	���a� -�"�9�AMEn/	 ?��?

�%%�?K�?�	�%%, "TMEn/	??Y? �%%� ?�Y?�� ����%%& �%%C�& 

��, ��a6� B���C�& .�j� /	 U���/E ���� B�N�	 )�, A��." )�	 �, 

AMEAAMEnATME "TMEnH6%%'	 #%%�*� Q-����%%� ��	�

��� .Z�	
%� �%, U��%�/E )�	 P��6� %���)�%((9� /	 ��	�%*� 

��	� �(,�T� )?YA5IAY .( �%, ���=�%7 �� ���=.	 
�3a� Z"� 
6=�	

 @"�' /	 -��<67	 
%h0�� �%� :��%;F� ���%, ��%� #6%��� ��%�

 -/	��	 
, y�R6'	 ����TME "TMEn" ��	� #&	��%' �	�%�

,
��	 �	�, bC6!� ��\�-/	 /�%7 " �'�%7 �%,�N ���%�	 ����

 �1�� #=7��� Z"� ����n .�j� ^=2 �%����)5I(B�%D �%���

 �� �N� ����(�AME #� AJ	��%'  &�	�%(� 
%, ��%,�� �%�	��

 ���=�7 Z"� �� -�� 
�3a�)I�B�� (���, .-	�0� 
, 
�d1� )�	

 @���"��	 8��*V� 
jGH� �,�N :��, ��\�,)5(%, "
:E t�%=��

 ��� t��*� 
%.�. �� 8/	 #<�� ��%, 
1%��(� �� #6%��� ��%�

@"�' �%=l� t��%*� �� 8��%���/E )�	 �� \�0*� 
& ���, ���

 :��%%, ��\�%%, �%%D�, �%%��	� �	�%%N 8/	 AME �%%, 
1%%��(� �� 

AMEn �� ��	�')t"�.�.(t��V)Y(	��" ")?Y(����(� 
��

 " Z"� )%�	 /	 -��<67	 �, -�� t�R967	 8\�]V  & t�%06G	 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.3

4.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
24

 ]
 

                             7 / 10

https://dorl.net/dor/20.1001.1.24763594.1386.11.41.34.6
https://jstnar.iut.ac.ir/article-1-755-en.html


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

�5? 

J9��..8�Y4	�� @D�	=� 
	� AMEn , AME  Z�	��C ���� R�� @� �5 #X	> �9 :�;<� �	1�5 

�.  N� AME  (kcal/kg) AMEn (kcal/kg) 

���& �� :"��& b?I�5 b??�5 

�p<�	" b?IY� b??�K 

B�� #, b?��f b?IY� 

#u�&�� b?�K5 ab?�?Y 


����X :"�, a?KW� a?KI� 

���*� ��T')SE(I�/K5K�/5Y5 

�& )�F���� ?�K� f/?If� 

bwa::�67�� �� )�F���� ���#�*� QH6'	 �F���� �, 
,��� ��4 Q"�G �, ���	� ��	�)��/�<P.(

#R��'�� ��." B�%D �%�\� /	 	� :E �� �%X " r%CV 
%C0. /	

 ����& �&O Z"� )�	 
, :���02	 .)�F����TMEn�� �%. B�%N�	 

�	�(� 
, �=1� ^�(9� )�	 t"�%.�� ��.��NRC)5K(�%60&

��,)?If� �, 
1��(� �� ?W�� B���%C�&�� ����%&�C�& .(/	 #%��

 -��<6%7	 ���� :�����X �� 8"�<� AQH6'	 )�	 ��\� )���  ;�


, A�7	 U���/E �� ���2 )�%�*� �	�, 
& AME  "TME �	�%�

_7�� -�� Z�	
� #&	��'NRC)5K(:��;F� ���, @"�' /	

 �7	 -�� -��<67	 @"�%' 
.�. �q�G U���/E �� #�" A��%�

 ��6V�� �	�N -��<67	 ���� #6��� .���� )�0� 
, 8�%�*V� :	
%��

 
.�. ��	/ :"�� �, +�	�� 
, ��� t�G �� ��� :�����X /	 �6�

 -��, ���, )5(#��R%967	 #%(�(G /�%7 " �'�7 �,�N ����	 "

@"�' /	 �60& �;�E _7�� �%7	 ���%, :��;F� ��� . %� )�%�`

0�:�t"�. �� 
& 
����#%� -����� A��%� �%�"� QH%' �%,

 ����(� A#*�=2TME�	�(� /	 
�� �. bC6!� B�N�	 TMEn�%;�E 

��
, _%7�� -�� ��6�� 8���	
� �, ^,�T� 
p�6� )�	 
& ��, ��

 #%� )�%((9� �F�� /	 #'�, �%��,)5"f.()�%�` /"�%, �%CD

 #� 
�� 	� #�	���a� 	 #<�� t��*� ���� 
, :	�� 
%�3a� #%2 �� 8/

��0� :��, Z"� )�	 �� J	��'  & ����(� �, ���=.	 .


, #%�*� �%c	  N� #C&��2 )�F��%�� �%, ��	� AME "AMEn

-/	��	 Z"� _%7�� -�%� ���� �%� �%�	� b%C6!� �)��/�P<(

)t"�.K.(����(�AME /	 �%. B�N�	 ?I�5 �%� ?KW� "AMEn/	

??�5 �� ?KI� �� ����%&�C�& �� 
%, B���%C�& B�%N�	 �	�%, +%��

 ��%, ��a6� 
����X :"�, �� ���& �� :"��& ./	 ���%' ����%(� )%�	

-�"�9� �%F�� #%'�, _7�� " 
.�. /	 -��<67	 �, 
& ����, �	 /	

)�((9�)?K�� �� I�WY (�%7	 -�%� Z�	
%�)5�"?K.(�%���

 #� )�((9� ���7 P��6� �, 8�VH6'	 )�	 �%CD 
, ��	�� 8"�%<� �� 

���X )7 " �	k����, -.-�	� +C4	 �	�%, :��&�� 
& #���AME"

TME  @"�%' /	 -��<6%7	 �, A -��E �7� 
, ��%� ���%, :��%;F�

#� ���, .���%�	 )��d� #C�	 >,��� /	 #�� 
67��� A�F�� Q�2 /	

 #� 8H4 
�	� �� ���, .:"��%& B�%N�	 �� 
67��%� ����%(� )�F����

 ��X :"�, " #��&�� AB�� #, A�p<�	" A���&�� 8��%=D +���� 
, 
��

 /	 �%%���,�IA�/�?A?/�KA�/�?"�W�%%��� ))�F��%%���/�K

���� .( ��\�%� " @�%;�" @	 
& #��G��)?I(_%7�6� �	�%(�

 	� �"�%� �� -�%� ��%& �%. bC6!� B�N�	 �� ��.�� � 
67���

�/K5����& Z�	
� ���� .�;�E /	 
%& #��%F�� �%���& Z�	
%�

-��. ��  �
�E � -��<67	 ���	�(� " ���C0D A��AME -��. �9�

 ��cd%� �%9� �%� #%u
. ��%2 
, " ��& _�9� " t�7 A N���cd�

 �V�� �	�N �;�E �,�(6� 8	�c	 .�� )��, 8	�%c	 ���� �� 
& #(�(9�

 �%�	�D 
%& �%�	� ��%;n	 A�	� B�p�	 8H4 
�	� ��<�& �, _�9�

 �.�� �3a� �	�� �jC4 8	���a� 
��	� �, �c�� #T�9� 
%�	� �� �

�7	 B��� /	 �6��, �.)�.(

#%CX :	
%�� �%���� ��%F�� �%�	�D 
67��%� �	�%(� �%, -"HD

 
67��� ��4 �������&�7 :�%&�C��6, -k�" 
, A:�&�C��6, 
C0. /	 �	

 " t�C9� :	/�6�X 
�� �� t�R967	 :	
�� ��AME 8H%4 
%�	� /	 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.3

4.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
24

 ]
 

                             8 / 10

https://dorl.net/dor/20.1001.1.24763594.1386.11.41.34.6
https://jstnar.iut.ac.ir/article-1-755-en.html


� /0�� #�	1 
2345 � ��	� �! 6��37 8���7 �� �9 :�;<� �	1�5 �=�=> � 
3�	? �	� ... 

�5I 


, bC6!� �%��	� ��c�%� ���1%, U%(� �." B��� -k�" .)�F��%��

�C��6, 
��0� �� t�C9� :�&�C��6, " �& :�& 
%, U��%�/E )%�	 ���

 +����K/�"Y�/5����, )-��� ��6�� 8�DH2	 .( ���%(� )%�	 �%� �

-/	��	 #%'�, _%7�� -�%� Z�	
%� �	�%D	 -�"�%9� /	 �6�%�, �	

��, )�((9� .����(� AMEn"AME U��%�/E _%7�� -�� )��*�

 ��%(� �%, +%���� 
%, 
����X :"�,  N� �� ���=�7 ��?KW� "?KI� 


, B���C�& �� ����&�C�& #�*� ��2 #��%0*� B�%N�	 /	 �6�%�, ��	�

 ��, �. .#� )�	�,��, :	�%�D 
%, B�%N�	 ���7 )�, ��  N� )�	 /	 :	��

 " ����%n /�%7" �'�%7 �%,�N ���%�	 �	�(� )��6��, 
& #0N�

 ��%, B�%� A�7	�	� 	� 8/	 �	�, -�� S�9R� .
%, �%j� 
%, -"H%D

#� 61��, �7� Z"� :��%& ��	���67	 " �/�7 :�1�� �	�, #��%�

 )��*� �	�, -��<67	 ���� bC6!�AME "TME #&	��%' �	�%�

 
%.�. 
%�3a� �� -��<6%7	 ���� A�%N� U�	
%V	 " #6%��� ��%�

�� B�p�	 ��6��, 8�(�(9� AP��6� ���3X �	��� " �9���.

��	
� ���� ��	P;�5 

5.� A�q���X .~ A.#N���B ".��;� .5If�.8��7	 ��� 
�3a�)
0.��(:�;<�	 A:�&�	 8	���6�	 A.

2. Anison, G., R.J. Hughes and M. Choct. 1996. Effect of enzyme supplementation on the nutritive value of dehulled 
lupins. Br. Poult. Sci. 37:157-172. 

3. Association of official analytical chemists. 1984. Official Methods of Analysis. 14th ed., Association of Official 
Analytical Chemists, Washington, DC. 

4. Brein, L. 1999. Genotype and environment effects on feed grain quality. Aust. J. Agric. Res. 50:703-719. 
5. Classen, H.L., G. L. Campbell and J.W.D. Grootwassink. 1988. Improved feeding value of Saskatchewan–grown 

barley for chickens with dietary enzyme supplementation. Can. J. Anim. Sci. 68: 1253-1259.  
6. Farrell, D. J. 1978. Rapid determination of metabolizable energy of foods using cockerels. Br. Poult. Sci.19: 303-308.  
7. Farrell, D. J. E. Thomson, J. J. Dupreez and J. P. Hayes. 1991. The estimination of endogenous excreta and the 

measurement of metabolisable energy in poultry feedstuffs using four feeding systems, four assay methods and 
four diets. Br. Poult. Sci. 32: 483-499. 

8. Farrell, D. J. 1999. In vivo and in vitro techniques for the assessment of the energy content of feed grains for 
poultry: a review. Aust. J. Agric. Res. 50: 881-888. 

9. Fenton, T. and M. Fenton. 1979. Determination of chromic oxide in feed and feces. Can. J. Anim. Sci. 58: 631-635. 
10. Fuente, J. M. 1995. Effects of dietary enzyme on metabolizable energy of diets with increasing levels of barley fed 

to broilers at different ages. Anim. Feed. Sci. Technol. 56: 45-53. 
11. Gohl, B. and S. Thomke.1976. Digestibility coefficients and metabolizable energy of barley diets for layers as 

influenced by geographical area of production. Poult. Sci. 55: 2369-2374. 
12. Graham, h. and P. Aman. 1991. Nutrition aspects of dietary fibers. Anim. Feed Sci. Technol. 32:143-158. 
13. Hartel, H. 1986. Influence of food input and procedure of determination on metubolizable energy and digestibility of 

a diet measured with young and adult birds. Br. Poult. Sci. 27: 11-39. 
14. March, B. E. and J. Biely. 1973. Chemical, physical and nutritional characteristics of different samples of wheat. 

Can. J. Anim. Sci. 53: 569-577.  
15. McNab, J. M. and J. C. Blair.1988. Modified assay for true and apparent metabolizable energy based on tube 

feeding. Br. Poult. Sci. 29: 697-707. 
16. National Research Council. 1994. Nutrient Requirements of Domestic Animals: Nutrient Requirements of Poultry. 

No.19th Revised Edit. National Research Council, Washington. 
17. Rossnagel, B.G., B.L. Harvey and R.S. Bhatty. 1983. Scout hulless barley. Can. J. Plant. Sci. 63:751-752. 
18. SAS: User's guide: Statistics.1992. Version 6.4.,Vol. 2, S.A.S Institute Cary, NC. 
19. Scott, T.A. et al. 1998. A broiler chick bioassay for measuring the feeding value of wheat and barley in complete 

diets. Poult. Sci. 77:449-455. 
20. Scott, T.A. and F. Boldaji. 1997. Comparison of inert markers [chromic oxide or insoluble ash (celite)] for 

determining apparent metabolizable energy of wheat–of barley based broiler diets with or without enzymes. 
Poult. Sci. 79:594-98. 

21. Sibbald, I.R.1982. Measurement of bioavailable energy in poultry feedings stuffs: A review. Can. J. Anim. Sci. 
62:983-1048. 

22. Sibbald, I.R. 1986. The TME system of feed evaluation: Methodology feed composition data and bibliography. 
Research Branch Contribution 86-4E. Anim. Res. Center, Canada. 

23. Svihus, B., M. Gullard. 2002. Effect of chemical content and physical characteristics on nutritional value of wheat, 
barley and oats for poultry. Anim. Feed Sci. Technol. 102:71-92. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.3

4.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
24

 ]
 

                             9 / 10

https://dorl.net/dor/20.1001.1.24763594.1386.11.41.34.6
https://jstnar.iut.ac.ir/article-1-755-en.html


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

�5� 

24. Ten Boeschate, R.A.H.M., C. W.Scheele, V.V. A.M. Schreurs and J.D.Van Der Klis. 1993. Digestibility studies in 
broiler chickens: Influence of genotype, age, sex and method of determination. Br. Poult. Sci. 34:131-146. 

25. Tillman, P.B. and P.W. Waldroup. 1988. Assessment of extruded grain amaranth as a feed ingredient for broilers, 1- 
Apparent ME Values. Poult. Sci. 67: 641-646. 

26. Villamide. M.J., J. M. Fuente, P. Preez and A. Flores. 1997. Energy evaluation of eight barley cultivars for poultry, 
Effect of dietary enzyme addition. Poult. Sci. 76: 834-40. 

27. Vohra, P. 1972. Evaluation of metabolizable energy for poultry. World's Poult. Sci. 29: 204-214. 
28. Yaghobfar, A. 2001. Effect of genetic line, sex of birds and the type of bioassay on the metabolisable energy value 

of maize. Br. Poult. Sci. 42:350-353. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.3

4.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
24

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dorl.net/dor/20.1001.1.24763594.1386.11.41.34.6
https://jstnar.iut.ac.ir/article-1-755-en.html
http://www.tcpdf.org

