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Utilization of Total and Available Amino Acids in Feedstuffs
in Laying Hen Diets
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ABSTRACT: Two experiments were conducted to determine the utilization of total and available amino acids in
feedstuffs in laying hen diets. In trail 1 : A total of 192 Hisex Brown hens, 36 weeks old, were applied in a completely
randomized design experiment. They were randomly allocated into § dietary treatments. Each hen was raised in an
individual cage 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 4 amino acids supplementation (T4), 14.6% protein on a TAA basis with 10% more 4 amino acids
than T3 (T5), 15.7% protein on an AAA basis with 10% more 4 amino acids than T4 (T6), 13.0% protein on a TAA
basis (ideal protein) with 4 amino acids supplementation (T7) and 13.5% protein on an AAA basis (ideal protein)
with 4 amino acids supplementation (T8). Feed intake of hens fed diets 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 diets T7. Egg
production, egg weight, egg mass and feed conversion ratio were not significantly affected in hens fed diets
formulated on either T1, T2, T3, T4, T5 and T6 (P>0.05), but all were significantly (P<0.05) better than the groups
fed diets T7 and T8. Egg quality in all treatments was not significantly different (P>0.05). The hens of T3, T4,T5,T6,
T7 and T8 had a significantly better (P<0.05) yolk color score in comparison with T1 and T2. The cost per kilogram
of eggs of hens fed diet T4 was the lowest. In trail 2 : 64 Hisex Brown hens, 48 weeks old, from trial 1 were randomly
allocated into 8 dietary treatments (from trial 1) with 8 hens in each treatment. Excreta was collected for 3 days.
Nitrogen intake of hens fed diets T1 and T2 were significantly (P<0.01) higher than other groups. However, nitrogen
retention of hens in all dietary treatments showed no significantly different (P>0.05). (Keywords: total amino
acid, available amino acid, ideal protein, hens, egg production.)
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Table 1 Composition (% as fed basis) and nutrient contents of the experimental laying hen rations.

Ingredients (%) Rations

1 2 3 4 5 6 7 8
Ground com 52.95 53.73 60.77 58.55 60.56 58.34 62.07 61.05
Soybean meal 22.90 23.00 13.50 16.70 13.50 16.70 9.00 10.30
Fish meal 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Rice bran 9.84 9.00 12.20 11.00 12.20 11.00 16.30 15.00
Premix’ 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Dicalcium phosphate 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Oyster shell 8.70 8.70 8.70 8.70 8.70 8.70 8,70 8.70
Palm oil 0.90 0.85 - 0.25 - 0.25 - -
Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
L-lysine - - 0.08 0.06 0.17 0.15 0.18 0.19
DL-methionine 0.06 0.07 0.09 0.08 0.13 0.12 0.04 0.03
L- threonine - - = - 0.08 0.06 0.06 0.08
L- tryptophan - - 0.01 0.01 0.03 0.03 - -
Total 100 100 100 100 100 100 100 100

Calculated chemical composition (% air dry basis )

Dry matter 88.01 88.01 87.71 87.81 87.74 87.84 87.61 87.64
Crude protein 18.01 18.01 14.64 16.77 14.62 15.75 13.06 13.64
Crude fiber 3.25 3.20 2.96 3.04 2.96 3.03 2.93 2.97
Ash 3.73 3.68 3.45 3.52 3.45 3.51 3.46 3.50
Available Phosphorus 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40

Metabolizable energy (ME) (Kcal/kg)

2,801 2,801 2,805 2,802 2,798 2,794 2,820 2,810
Amino acid
Lysine 1.00 0.93 0.85 0.85 0.94 0.94 0.85(1 00)2 0.85 (‘100)2
Methionine 0.39 0.39 0.39 0.39 0.43 0.43 0.31 (36) 0.31(36)
threonine 0.68 0.64 0.56 0.56 0.62 0.62 0.57(67) 0.57(67)
tryptophan 0.21 0.20 0.18 0.18 0.20 0.20 0.14(16) 0.14(16)
Methionine+ cystine 0.67 0.67 0.64 0.64 0.68 0.68 0.54 0.54
cystine 0.28 0.28 0.25 0.25 0.25 0.25 0.23 0.23
Isoleucien 0.75 0.70 0.59 0.59 0.59 0.59 0.51 0.49
Arginine 1.16 11 0.90 0.95 0.90 0.95 0.79 0.79
Leucine 1.56 1.47 1.31 1.31 1.31 1.31 1.19 1.15
Phenylalanine+Tyrosine 1.53 1.45 1.23 1.26 1.23 1.26 1.09 1.07
Histidine 0.53 0.50 0.43 0.44 0.43 0.44 0.39 0.38
Valine 0.95 0.88 0.79 0.78 0.79 0.78 0.72 0.69
Glycine 0.85 0.75 0.71 0.67 0.70 0.66 0.64 0.59
Price (baht / kg) 10.03 10.05 9.61 9.79 10.09 10.27 9.33 9.43

" Premix (mg/kg.): Vitamin AD;, 30, Vitamin E420, Vitamin Kg, 3, Vitamin B, 2, Vitamin B, 4.4, Vitamin B, 6, Vitamin B,, 8, pantothenic acid 4.4,
nicacin 20, choline chloride 1,000, BHT 100, folic acid 0.05, biotin 0.05, FeSO, 239, ZnO 70, CuSO, 19, MnSO, 120.

? proportion of TAA and AAA basis base on ideal protein.
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