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Study on Essential Amino Acids Requirement Based on the
Sulfur Amino Acid Metabolism in Young Rats (IV)
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Minimum requirements of all essential amino acid for growing rats had been examined on the basis
of hepatic cysteine dioxygenase (CDO) and urinary taurine. These minimum requirements were com-
pared to the National Research Council (NRC) amino aicd pattern. Young male rats were fed on partial-
ly purified diets of three different amino acids composition for 18 days. Two amino acid patterns were
obtained from our pre-experiments, another one is NRC pattern. Body weight gain and food intake
showed almost similar values in all groups. Hepatic glutathione, cysteine and taurine contents also
showed almost same values in all groups. Hepatic CDO activity and urinary taurine of rats fed on NRC
amino acid mixed diet were higher than those of other groups. From these results, it was proved that
CDO activity and urinary taurine were useful indicator for estimation of essential amino acid require-

ment.
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Table 1. Composition of experimental diets (g / kg)

Ingredients Basal diet

AAmixture ) 108.9"
a - Corn starch 474.1
Sucrose 300
Soybean oil 50
Salt mixture? 35
Cellulose powder . 20
Vitamin mixture? 10
Choline HC1 2

1) National Research Council (NRC) (1978) Nutrient re-
quirements of domestic animals No.10 : 23

2) AIN-76 mineral and vitamin mixture (1977) J. Nutr. 107 :
1340
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Table 2. Composition of amino acid mixture

amino acids Low Middle % NRC
% of diet
L-Lysine 0.60 0.70 0.70
L-Histidine 0.18 0.25 0.30
L-Threonine 0.38 0.50 0.50
L-Tryptophan 0.10 0.15 0.15
L-Isoleucine 0.35 0.45 0.50
L-Valine 0.45 0.50 0.60
" L-Leucine 0.60 0.65 0.76
L-Phenylalanine 0.38 0.44 0.50
L-Tyrosine 0.22 0.26 0.30
Sulfur amino acids 0.50 0.50 0.60
L-Methionine [0.29 [0.29 [0.35
L-Cystine 0.21 0.21 0.25
L-Arginine 0.60 0.60 0.60
DL-Serine 0.20 0.20 0.20
DL-Alanine 0.20 0.20 0.20
Glycine 0.19 0.19 0.19
L-Proline 0.40 0.40 0.40
L-Aspartic acid 0.40 0.40 0.40
L-Glutamic acid 5.14 4.50 4.00
Total 10.89 10.89 10.89

% National Reserch Council : Nutrient requirement of domestic animals, No.10 (1978)
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Fig. 1. Body weight gain and food intake of rats fed on different level of amino acids diets
(Mean £ SE, n=7)
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Table 3. Hepatic total glutathione, cysteine and taurine contents of rats fed on diffe--
rent level of amino acids diets

Groups Total glutathione Cysteine Taurine

( p#mol / BW) (nmol / BW) (nmol / BW)
Low 347.4 £ 13.3 1.98 £ 0.05 160.3 &+ 13.40
Middle 310.3 £ 105 2.10 £ 0.09 179.7 £ 21.10
NRC 3399+ 11.3 2.08 £ 0.03 181.2 &+ 27.86

Each Value represent mean = S.E. (n=7).
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Fig. 2. Hepatic cysteine dioxygenase activity and urinary taurine contents of rats fed on diffe-
rent level of amino acids diets (Mean &+ S.E., n=7).
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