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ABSTRACT

The metabolic responses of carbon skeleton of individual amino acid to dietary protein
intake have investigated in growing rats fed the diets containing graded levels (5, 10, 15, 20,
30 or 40 protein calories %, PC%) of the soy protein isolate “ Fuji-pro R ” at 4,100 kcal of
metabolizable energy per kg of diet. Body weight gain reached approximately a plateau at 20
PCY% in the diet. At 12 hr after the intraperitoneal injection of L-[U-*C] leucine, L-[U-*C]
lysine, L-[U-"“C] serine and L-[U-*C] alanine, the distribution of the radioactivity in expired
carbon dioxide, urine, body protein, lipid and soluble fractions was measured. The overall
oxidative degradation of the essential amino acids, leucine and lysine, was depressed in the
protein depletion, but it increased gradually at higher PC% in the diet. The incorporation of
4C into the body protein from labeled leucine and lysine was high in protein depletion but it
declined in the higher PC% groups. The carbon skeleton of serine was nonspecifically
incorporated into the body protein, and alanine was oxidized to a great extent over the all
range of dietary protein levels. These results suggest that the carbon skeletons of essential
amino acids (methionine, threonine, leucine and lysine) are preferentially utilized for protein
synthesis, and that the metabolic responses of these amino acids to dietary protein intake
change at around 20 PC%, where the growth rate reached its maximum. Nutr. Sci. Soy
Protein, Jpn.11, 43-48, 1990.
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Table 1. Composition of diets (g/kg diet)
Groups (PC%) 5 10 15 20 30 40
Soy protein! 56 113 169 225 338 450
Corn starch 744 687 631 575 462 350
Lard 100
Cellulose 50
Salts? 40
Vitamins? 10

Metabolizable energy 4100 kcal

! Soy protein isolate : Fujipro-R
g=4100%PC%/100/4 % 0.9104
2 Oriental Yeast Co. Ltd.
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Fig. 1. Growth of rats on the soy protein isolate diets.

Table 2. Body weight gain and liver weight in growing rats at
graded levels of soy protein isolate for 10 days
(PC%)  Initial BW Final BW  Body wt gain  Liver wt
g g & g
5 84.4£2.3 77.4%+1.1 —0.7+0.2 2.940.1
10 83.6x1.9 98.4+3.4 1.5+0.3 3.2+0.1
15 81.9+2.4 126.0£2.5 4.440.3 4.4+0.2
20 83.2+1.5 141.9+2.0 5.94+0.2 4.840.1
30 82.1+1.5 157.3+4.1 7.5+0.4 5.3+0.2
40 82.2+1.5 162.7+£3.0 8.1+0.4 6.0+0.2
Diff. N.S. 12.0 1.2 0.7
(p<0.05)
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Table 3. Distribution of radioactivity in the body protein, lipid and soluble frac-
tions in growing rats after the injection of L-[U-**C] leucine and L-[U-

14C] lysine
Dietary ) ' Body Body Body
group CO, Urine . L. soluble
(PC%) protetn lipid fraction
% of the injected dose
1C-Leucine
5 15.3£1.5 1.3+0.6 70.1+1.2 6.5+0.1 3.0%£0.2
10 20.7%0.6 0.7+0.1 66.3+1.1 6.2+0.8 2.8£0.3
15 24.5t1.6 1.0%0.1 61.9£1.8 5.840.2 2.8£0.2
20 27.4£0.5 1.3£0.1 58.4+0.9 5.56%0.1 3.9+1.5
30 30.4+1.3 1.7£0.1 54.5+1.2 5.1£0.1 2.8+0.2
Diff. 5.3 N.S. 5.5 N.S
(p<0.05)
14C-Lysine
5 9.0£1.0 2.6+0.1 64.1+1.9 1.8+0.1 8.5+0.3
10 12.8+1.3 2.9+0.1 68.2+1.8 1.9+0.1 7.3£0.5
15 17.3+0.4 3.0+0.1 60.0+1.3 2.6£0.2 6.2+£0.3
20 19.7+1.5 3.1£0.1 55.2+1.6 2.3+£0.3 6.6£0.1
40 27.7%1.7 4.6+0.2 42.8+1.3 3.0%+0.2 7.3+0.1
Diff. 5.4 0.6 7.0 0.9 1.3
(p<0.05)
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Table 4. Distribution of radioactivity in the body protein, lipid and soluble frac-
tions in growing rats after the injection of L-{U-*C] serine and L-[U-

4C] alanine

Dietary ) . Body Body Body
group CO, Urine . L. soluble
PC%) protein lipid fraction
% of the injected dose
14C-Serine
5 30.2+0.3 1.0£0.1 40.8+0.4 5.7+0.2 11.0+0.5
10 29.0£0.9 1.1+0.1 46.5+2.8 6.5+0.1 10.5+0.4
15 29.6£0.9 1.3£0.1 42.2+0.6 7.240.4 9.3%+0.3
20 30.4+1.7 1.6+0.1 41.4+0.3 7.0+0.4 9.0+0.5
30 30.9+0.9 2.0+0.2 42.94+0.9 5.5+0.5 10.0+0.7
Diff. N.S. 0.5 N.S. 1.6 N.S.
(p<0.05)
4C-Alanine
5 70.8+2.7 0.5+0.1 9.0£1.9 10.7%£2.2 4.0£0.6
10 67.0+2.1 0.9+0.1 9.5+0.9 15.8+1.7 4.6+1.0
15 56.2+3.3 1.3+0.1 7.9+1.0 29.7+5.5 3.8£0.5
20 55.94+2.8 2.1£0.1 10.1+0.1 20.2+1.7 4.5+0.5
40 60.3x2.1 3.5£0.1 12.4%0.6 12.5£1.0 5.6+0.5
Diff. 11.6 0.4 N.S. 12.6 N.S.
(p<0.05)
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Fig.2. Expired *CO, production from '*C-labeled amino acids in rats
fed on the SPI and whole egg protein diets.
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