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 �����G	D��� 1 : ������:
�
L�JL����D�]�
���� 	D�G��^
 �������:�GX	D �_�G�:	��� 
 ����?� �G�
A_�
�
��G�
   ���'���+$����
�����
.�4.�&&��	
������
�����%�&�.��?�       
�������'".@�& �A�.�'���� %����4� 
.��6A������.�� �����*���'+���"�	�"��&�B�!������ 
.�������
���'�����!���#���������& ���	
���$4��* � Hubbard Golden Comet '4(1,� ��� �����2 2 �Q 

�6A�"������'5.��� 2.40 ± 0.08 ���.���� �A���� 10 ���  
!$&�����.�&���'�7� 2 ���� +@� ������� 1 
'�7������.�&'4@��"�+$� metabolic fecal energy 
.� endogenous urinary energy   #$��������� 2  
'�7������.�&	"���$�A���� 10 ��� �����!���� ��!��"��#����
�$.�
��������*�����[�� 	������2 
40 �����$���� 1.�����'+���"�#$�������!��&'+��%�&�.��?� �������'".@�& �A�.�'���� %����4� 

.��6A������.�� 4!�$� ������ 
"�& 90.59, 88.89, 85.89, 87.22  
.� 99.93 '����'^_���  ���.A���! 
4.�&&����� 4,642, 5,263, 5,636, 4,787  
.� 9,211 ���.
+.���/���.���� %�&���� 
"�& ���.A���! 

.����������%�&�.��?�  �������'".@�&  �A�.�'���� 
.�%����4� ��+$�'�$���! 64.04, 51.68, 
15.28 
.� 9.45 '����'^_���%�&���� 
"�& ���.A���!  �����2���
�������� '�$���! 63.44, 48.86, 
14.08 
.� 8.73 '����'^_���%�&���� 
"�& ���.A���! ^8�&�����!�������
������.^�� 5.31, 3.16, 
0.77 
.� 0.30 '����'^_���%�&���� 
"�& ���.A���! '���*����� 2.06, 0.72, 0.34 
.� 0.21 
'����'^_���%�&���� 
"�& ���.A���! 
.�*������� 2.42, 1.90, 0.58 
.� 0.39 '����'^_���%�&���� 

"�& ���.A���!   
 1.������'�������$�������!���#���������& 4!�$�  ����$��������
�����&%�&���� 
"�&%�&
�.��?�  �������'".@�&  �A�.�'���� %����4� 
.��6A������.��1#�%����4� ��+$�'�$���! 49.82, 
49.14, 56.39, 90.91 
.� 75.36 '����'^_���  ���.A���! 4.�&&�����	
������
�������������2 
(apparent metabolizable energy; AME) %�&�.��?� �������'".@�& �A�.�'���� %����4� 
.��6A������.�� 
'�$���!  2,986, 2,913, 3,303, 3,849 
.� 8,008  ���.
+.���/���.���� %�&���� 
"�& ���.A���! 4.�&&��
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���	
������
�������������2'�@�����!#�� .�����'�� (nitrogen corrected apparent metabolizable 
energy; AMEn) '�$���! 2,971, 2,910, 3,306, 3,847 
.� 8,008 ���.
+.���/���.����%�&���� 
"�& 
���.A���!  4.�&&�����	
������
��������
�����& (true metabolizable energy; TME) '�$���! 3,494, 
3,430, 3,839, 4,377 
.� 8,470 ���.
+.���/���.���� %�&���� 
"�& ���.A���! 
.�4.�&&�����	
�
�����
��������
�����&'�@�����!#�� .�����'�� (nitrogen corrected true metabolizable energy; 
TMEn) '�$���! 3,479, 3,427, 3,842, 4,374 
.� 8,470 ���.
+.���/���.���� %�&���� 
"�& ���.A���! 
+$����
��������	
������
�������������2%�&�.��?� �������'".@�& �A�.�'���� 
.�%����4� 
'�$���! 87.96, 87.22, 70.87 
.� 82.17 '����'^_���%�&���� 
"�& ���.A���! +$����
��������	
�
�����
��������
�����& '�$���! 90.07, 88.73, 79.17 
.� 92.23 '����'^_���%�&���� 
"�& ���.A���! 

 
 �����G	D��� 2 : YG���������
�J����	
��
��AD�
� (Total amino acid ; TAA) �G�
���
�J����	
��
������������
���� (Available amino acid ; AAA) �
	�������� ���	�
���]�?
���YG�� L�J]�?� �  ���
�J�
���:�
��� ��		��

HG�G��c����� �G����
�J�
���:�
���:�d����
�
���D���  ���D		�:�B
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  �����G	D��� 2.1 : 	
���$�%$4��* � Hisex Brown ���  36 #����"� �A���� 192 ��� 
!$&��$
���'�7�  8  �. $� l .� 4 ^6A� l .� 6 ���  ��&
1������.�&
!!# $��.�� '.�6�&!���&��!%�&'����� 
����"��
.��6A�	"����'�_���� ��.�&����$���  48 #����"� ��$��.�&�����!#,����"�� 8 #,�� +@� #,��
+�!+ � ����!������ 18 '����'^_��� ���	
�+$� TAA (#,����� 1) #,��+�!+ � ����!������ 18 '����'^_��� 
���	
�+$� AAA (#,����� 2) #,�����������!������ 14.6 '����'^_��� ���	
�+$� TAA 
.�'#������
�����
#�&'+���"� ��
�.- '���*����� 
�.-�.^��  
�.-*������� 
.�
�.-���4��'n� (#,����� 3) #,�����
������!������ 15.7 '����'^_��� ���	
�+$� AAA 
.�'#������
�����#�&'+���"� 4 
��� (#,����� 4) #,�����
������!������ 14.6 '����'^_��� ���	
�+$� TAA 
.�'#������
�����#�&'+���"� 4 
���'4��� 10 
'����'^_��� ���#,����� 3 (#,����� 5) #,�����������!������ 15.7 '����'^_��� ���	
�+$� AAA 
.�'#���
���
�����#�&'+���"� 4 
���'4��� 10 '����'^_��� ���#,����� 4 (#,����� 6) #,�����������!������ 13.0 
'����'^_��� ���	
�+$� TAA ���4����2�������#�!,�2� (ideal protein) (#,����� 7) 
.�#,�����������!
������ 13.5 '����'^_��� ���	
�+$� AAA ���4����2�������#�!,�2� (#,����� 8)     
 1.����B�$� �����2��"���������.�����������.�&%�&��$��������!��"����.�&#,��
��� 1, 2, 3, 4, 5, 6 
.� 8 ��$��+���
���$�&�����&#���� (P>0.05) 
�$��+$�#,&��$��. $���������!��"��
#,�����	
�+$� TAA ���4����2�������#�!,�2� (#,����� 7) ��$�&�����#A�+�:���&��&#���� (P<0.01) 
1.1.���%$ �6A�"����%$ ��.�%$ 
.���������'�.������"��'�7��%$ �.�����������.�&%�&��$���
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�����!��"�����	
�+$� TAA (#,����� 1, 3 
.� 5) 
.�+$� AAA (#,����� 2, 4 
.� 6) ��$��+���
���$�&
�����&#���� (P>0.05) 
�$#,&��$��. $���������!��"��#,�����	
�+$� TAA 
.� AAA ���4����2�
������#�!,�2� (#,����� 7 
.�#,����� 8) ��$�&�����#A�+�:��&#���� (P<0.05) 
 �6A�"����%$
�& �6A�"����%$%�� �6A�"���'�.@���%$'�@��+��'�7�'����'^_����%$��6&n�& 
.�+$� 
r���,��� %�&��$��������!��"����.�&� �#,�����	
���6&+$� TAA 
.� AAA  �.�����������.�& ��$��
+���
���$�&�����&#���� (P>0.05)  +���"��'�.@���%$%�&��$��������!��"��#,��+�!+ � ��6& 2 #,�� 

.���"��#,�����������!������ 15.7 '����'^_��� ���	
�+$� AAA 
.�'#������
�����#�&'+���"� 4 
���
'4��� 10  '����'^_��� (#,����� 6) ��+$������$��. $��@��l ��$�&�����#A�+�:��&#���� (P<0.05)  #��%$
�&%�&
��$��������!��"��#,��+�!+ � ��6& 2 #,�� ��#�'".@�&��&��$��. $��@�� ��$�&�����#A�+�:��&#���� 
(P<0.05) #$������ �+$���"���$����1.���%$ 1 ���.���� 	�� �
$�&��� �����.�& 4!�$� ��$��������!
��"��#,�����������!������ 15.7 '����'^_��� ���	
�+$� AAA 
.�'#������
�����#�&'+���"� 4 
��� 
(#,����� 4) ������ �+$���"����A����# � (20.13 !��) 
 �����G	D��� 2.2 : 	
���$�%$4��* �  Hisex Brown ���  48 #����"� ��������.�&��� 2.1
�A����  64  ��� 
!$&��$���'�7� 8  �. $� l .� 8 ��� ����"�� (#,����"����������.�&��� 2.1) 
.��6A�
	"����'�_����  �A����'�_!�,.
.��s##��� '�7�'�.� 3 ��� 1.����B�$� ��$��������!��"��#,��+�!+ �
��6& 2 #,�� (#,����� 1 
.�#,����� 2) �������2�����'��������#,&��$��. $��@�� ��$�&�����#A�+�:���&��&
#���� (P<0.01) #$�������2�����'�����%�!�����&�,.
.��s##��� 
.������2�����'�����'�_!���
	��$�&���%�&��$��������!��"��� �#,�� ��$��+���
���$�&�����&#���� (P>0.05) 
 
 ��������.�&#� ��$� ���	
���"�����+A���2���	
�+$� TAA 
.�	
�+$� AAA ��$����!
�$�#����t�4���1.���%$
.�+ 2t�4�%$%�&��$�%$4��* �  Hisex Brown  
�$��
�������$����	
�+$� 
AAA 	"�1.����$� 	�%2�������	
���"�����+A���2������#�!,�2� ��6&���	
�+$� TAA 
.�+$� AAA 
	"�1.��&�.$������.& #$����$��������!��"�����������!������ 18 '����'^_��� �������'��������#,&
��$��. $���������!��"�����������!��������A���$� 
.�4!�$������2�����'�����%�!�����&�,.
.�
�s##��� 
.������2�����'�����'�_!���	��$�&���%�&��$��������!��"�����	
�+$� TAA 
.�+$� 
AAA ��$
���$�&���  
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ABSTRACT 
 

 Two experiments were conducted to determine the utilization of available amino acids in 
feedstuffs in laying hen diets. In experiment Ι, the availability of amino acids and metabolizable 
energy (ME) of  fish meal (FM), soybean meal (SBM), rice bran (RB), ground corn (GC) and 
palm oil (PO) were evaluated by means of chemical and biological analyses. For biological 
evaluation, 10 Hubbard Golden Comet  roosters, 2 years old, were used. The trial was divided 
into 2 periods. In the 1st period, metabolic fecal energy and endogenous urinary energy were 
measured. In the 2nd period, each  rooster was forced fed with 40 g of each feedstuff.   
 Dry matter (DM) contents of FM, SBM, RB, GC and PO were 90.59, 88.89, 85.89, 87.22 
and 99.93%, respectively. Gross energy contents on dry matter basis of each feedstuff were 4,642, 
5,263, 5,636, 4,787 and 9,211 kcal/kg, respectively. Crude protein and total amino acid contents 
of FM, SBM, RB and GC were 64.04 and 63.44 ; 51.68 and 48.86 ; 15.28 and 14.08 and 9.45 and 
8.73% of DM, respectively. Lysine contents were 5.31, 3.16, 0.77 and 0.30% of DM, 
respectively; methionine contents were 2.06, 0.72, 0.34 and 0.21% of DM, respectively and 
threonine contents were 2.42, 1.90, 0.58 and 0.39% of DM, respectively. True dry matter 
digestibilities of FM, SBM, RB, GC and GC+PO were 49.82, 49.14, 56.39, 90.91 and 75.36%, 
respectively. Apparent metabolizable energy (AME) and nitrogen corrected apparent metabolizable 
energy (AMEn) of FM, SBM, RB, GC and PO were 2,986 and 2,971 kcal/kg ; 2,913 and 2,910 
kcal/kg ; 3,303 and 3,306 kcal/kg ; 3,849 and 3,847 kcal/kg and 8,008 and 8,008 kcal/kg, 
respectively. True metabolizable energy (TME) and nitrogen corrected true metabolizable energy 
(TMEn)  were 3,494 and 3,479 kcal/kg ; 3,430 and 3,427 kcal/kg ; 3,839 and 3,842 kcal/kg ; 
4,377 and 4,374 kcal/kg and 8,470 and 8,470 kcal/kg, respectively. The apparent amino acid 
availabilities of FM, SBM, RB and GC were 87.96, 87.22, 70.87 and 82.17% of DM, respectively, 
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while the true amino acid availabilities of each were 90.07, 88.73, 79.17 and 92.23% of DM, 
respectively.  
 In experiment Π, two trials were conducted to compare the performance (trial 2.1) and 
nitrogen output / nitrogen retention of laying hens (trial 2.2) fed diets formulated on an equivalent 
total amino acid (TAA) basis versus an equivalent available amino acid (AAA) basis. In trail 2.1, 
a total of 192 Hisex Brown hens, 36 weeks old, were applied in a completely randomized design 
experiment. They were randomly allocated into 8 dietary treatments with 24 hens and 4 
replications per treatment. Each hen was raised in an individual cage. Feed and water were 
provided for ad libitum access until they reached 48 weeks old. The dietary treatments were 18% 
protein on a total amino acid (TAA) basis (T1, control), 18% protein on an available amino acid 
(AAA) basis (T2, control), 14.6% protein on a TAA basis with methionine, lysine, threonine and 
tryptophan supplementation (T3), 15.7% protein on an AAA basis with methionine, lysine, threonine 
and tryptophan supplementation (T4), 14.6% protein on a TAA basis with 10% more methionine, 
lysine, threonine and tryptophan than T3 (T5), 15.7% protein on an AAA basis with 10% more 
methionine, lysine, threonine and tryptophan than T4 (T6), 13.0% protein on a TAA basis (ideal 
protein) with methionine, lysine, threonine and tryptophan supplementation (T7) and 13.5% protein 
on an AAA basis (ideal protein) with methionine, lysine, threonine and tryptophan supplementation 
(T8).  
 The results showed that feed intake of hens fed diets formulated on the TAA and AAA 
bases (T1, T2, T3, T4, T5, T6 and T8) were not significantly different (P>0.05), but all were 
significantly (P<0.05) higher than the group fed diet formulated on the other ideal protein basis 
(T7). Egg production, egg weight, egg mass and feed conversion ratio were not significantly 
affected in hens fed diets formulated on either a TAA or AAA basis (T1, T2, T3, T4, T5 and T6) 
(P>0.05), but all were significantly (P<0.05) better than the groups fed diet formulated on both 
ideal protein basis (T7 and T8). Egg quality in all treatments was not significantly different 
(P>0.05), however, shell thicknesses of hens fed the control diets (T1 and T2) were significantly 
higher (P<0.05) than in the other groups. The hens of T3, T4, T5, T6, T7 and T8 had a 
significantly better (P<0.05) yolk color score in comparison with the controls (T1 and T2). The 
cost per kilogram of eggs of hens fed diets formulated on an AAA basis (T4) was the lowest 
(20.13 baht).  
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 In trail 2.2, 64 Hisex Brown hens, 48 weeks old, from trial 2.1 were randomly allocated 
into 8 dietary treatments (from trial 2.1) with 8 hens in each treatment. Feed and  water were fed 
ad libitum. Excreta was collected for 3 days. The results indicated that nitrogen intake of hens fed 
control diets (T1 and T2) were significantly (P<0.01) higher than other groups. However, nitrogen 
output and nitrogen retention of hens in all dietary treatments showed no significantly different 
(P>0.05). 
 In conclusion, this study indicated that formulation of diets on TAA or AAA basis did 
not affect performance and egg quality of Hisex Brown hens. However, formulation on AAA 
basis tended to be more effective, whereas formulation on ideal protein basis (CP < 13.5%) were 
depressed performance. Nitrogen intake of hens fed 18% CP diets was higher than other groups. But, 
formulation of diets on TAA or AAA basis did not affect nitrogen output and nitrogen retention of 
hens.  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


