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ABSTRACT

The metabolic responses to dietary protein intake have been investigated in growing
rats fed on the diets containing graded levels (0,5, 10, 15, 20, 30, and 40 PC%) of the soy
protein isolate "Fujipro R” at 4,100 kcal of metabolizable energy per kg of diet. Body
weight gain and food efficiency reached a plateau at 20 PC% (protein calorie percent) in
the diet. Protein efficiency ratio (PER) attained a maximum at 10 PC%, being estimated
to be 2.4 for soy protein isolate while 3.9 for purified whole egg protein. The body protein
retention increased from 0 to 20 PC%, and thereafter it remained almost constant. As for
body composition, the carcass lipid content gave a blunt peak from 5 to 20 PC% and the
liver lipid content at 5 PC% was significantly increased to a level of the so-called fatty
liver. At 12 hr after the intraperitoneal injection of L-[U-%C] methionine and r-[U-%C]
threonine, the percentage recoveries of the radioactivity in body protein, lipid and soluble
fractions were approximately 70, 3 and 10% of the injected dose, respectively. The overall
oxidative degradation of labeled methionine and threonine to expired “CO. was depressed
at the lower PC%, but it increased gradually at higher PC% in the diet. The results sug-
gest that the carbon skeleton of methionine or threonine is preferentially utilized for
protein synthesis, and that the metabolic response of these amino acids to protein intake
changes at around 20 PC9%, where the growth rate reached its maximum. Nutr. Sci. Soy
Protein, Jpn. 10, 96-102, 1989.
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Table 1. Composition of experimental diets

(dry glkg diet)

Groups (PC%)

Ingredients
0 5 10 15 20 30 40
Soy protein! 0 56 113 169 225 338 450
Corn starch 800 744 687 631 575 462 350
Lard 100 100 100 100 100 100 100
Cellulose 50 50 50 50 50 50 50
Salts? 40 40 40 40 40 40 40
Vitamins? 10 10 10 10 10 10 10
Metabolizable
energy (kcal/kg) 4100 4100 4100 4100 4100 4100 4100

1Sy protein isolate : Fujipro R g=4100 x PC%/100/4/0. 9104.

?Oriental Yeast Co. Ltd.
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Table 2. Body weight, liver weight, food intake and food efficiency
in growing rats at graded levels of SPI for 21 days

(PC%) b{)rclilfll%t bcf?(jl;axl;vt Liver wt igt?aolge Food efficiency
g 4 g &/21 days
91£2 69+2 2.8%0.1 89+ 5 —0.25%0.02
9031 92+3 4.4%0.3 121+ 8 0.00x0.03
10 92+2 1659 5.8+0.3 277+19 0.27£0.02
15 9242 205£6 7.2%0.3 289+10 0.39£0.01
20 912 236+5 8.1£0.3 313*+16 0.47%£0.02
30 90+2 233%£5 9.6%0.3 297+ 8 0.48=x0. 02
40 91+2 244%9 10.4£0.5 290+ 7 0.53%0. 02
Diff, N. S. 27.3 1.5 50 0.09
(p<0.05)

The values are mean*=SE for six rats. Tukey’s test was taken as

a criterion of statistical significance with a probability level of 0. 05.
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Fig. 1. Body weight gain in growing rats fed on soy protein

isolate (—@—) and purified whole egg protein (—0O—)
diets for 21 days. Mean+SE of 6 rats for SPI. See

ref. 1 for the data of whole egg protein.



Table 3. Carcass composition of growing rats fed

graded levels of SPI for 21 days
Groups Water Protein Lipid 40f ,——-’ \\BOdy lipid
PCY% % % % ’e
0 66.410.4 18.210.2 10.3+0.6
5 61.4%0.5 17.5%+0.2 16.3%0.6
10 56.8%0.9 15.5%0. 4 23.2%1.0
15 58.9*1.1 17.0%0. 4 19.6£1.0 ;v?
20 58.5+0.8 17.0£0.3 19.810.8 ¢
30 62.2+1.2  18.9%0.4  13.8%0.4 SRR TS T T T N S T B B
40 63.440.6  19.240.3  14.7£L9 )
Diff. 3.6 15 4.4 g 40fF
(p<0.05) F
= 30F
The values are mean=*SE for six rats. Tukey’s test -
was taken as a criterion of statistical significance 20r
with a probability level of 0. 05. 10k
Table 4. Liver composition in growing rats at graded ol
levels of SPI for 21days T B R . |

Groups Water Protein Lipid 0 10 20 30 40 50
PCY % % % Dietary protein levels (PC %)
g 2:giii ﬁgi(l)g 1?232 Fig. 2. Bod}f protein retention (—.Q—) and body lipid
10 69.4+0. 3 16.3+0. 4 5.940.6 retention (—@—) in growing rats fed on soy
15 69.5+0.2 18.0+0. 3 5.240. 3 protein isolate (A) and purified whole egg pro-
20 68.9%0.2 18.7%0.2 5.8%0.2 tein (B) diets for 21 days. Mean+SE of 6 rats
30 68.7+0.1 19.4%0.5 5.1£0.2 for SPL. See ref. 1 for the data of whole egg
40 68.840.1  20.8%0.2 4.9+0.1 . protein.
Diff. 3.6 1.5 3.5
(p<0.05)

The values are mean*SE for six rats. Tukey’s test
was taken as a criterion of statistical significance
with a probability level of 0.05.

Table 5. Distribution of radioactivity in expired CO; and urine from
L-[U-4C] methionine and L-[U-"C] threonine in growing
rats fed graded levels of SPI for 10 days

14C-Methionine U4C-Threonine
Groups HCO; Urine 14CO, Urine

PC% % of the injected dose

5 9.2x1.1 1.7£0.01 9.2+0.3 2.2+0.1

10 7.6+0.2 1.0%0.2 11.0£0.2 2.5+0.2

15 8.9+0.5 1.6%+0.8 12.7£1.0 2.8+0.1

20 11.0%+0.6 0.7%0.1 17.7%0.2 2.8+0.04

30 16.3%=0.6 0.6x£0.1 21.9%+0.5 2.6£0.3
Diff. 3.1 N. S 2.0 N. S.

(p<0.05)

The values are mean=SE for four rats. Tukey’s test was taken as
a criterion of statistical significance with a probability level of 0. 05.
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Fig. 3. Protein efficiency ratio in growing rats fed on soy

protein isolate (—@—)

and purified whole egg protein

(—O—) diets. Mean+SE of 6 rats for SPI. See ref.

1 for the data of whole egg protein.
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Fig. 4. Expired “CO: production from r-[U-%C]-methionine

and L-[U-1C] threonine in growing rats fed on soy
protein isolate and purified whole egg protein diets
for 10 days. Mean+SE of 4 rats. See refs. 2 and 4
for the data of whole egg protein.
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1) Tanaka, H., Yamaguchi, M. and Kametaka,
M. (1974) : Body composition and utilization
of protein and energy in growing rats at
different dietary protein to energy ratios by
use of purified whole egg protein. Agric. Biol.
Chem., 38, 1113-1120.

Table 6. Distribution of radioactivity in the protein, lipid and soluble fractions of carcass and
liver after the injection of L-[U-C] methionine and L-[U-"C] threonine in growing
rats fed graded levels of SPI for 10 days

Dietary Protein Lipid Soluble fraction
group Carcass Liver Carcass Liver Carcass Liver
PC% % of the injected dose
14C-Methionine

5 70.4%2.4 9.910.4 2.2%0.2 1.5+0.1 7.7£0.6 1.2%0. 23
10 77.8%0.9 9.5+0.7 1.6£0.02 1.1£0.02 7.7£0.8 0.8%0.01
15 74.8%0.7 8.1£0.4 1.6£0.1 1.1+0.1 8.3%0.3 0.8%0.10
20 67.5+1.2 7.7+0.5 2.01+0.1 1.3%0.1 8.0%0.4 0.9%0.08
30 64.01+1.2 7.21+0.2 3.710.5 1.5%0.1 8.2+0.7 1.0£0.03

Diff. 6.0 N. S. 1.6 0.4 N. S. N. S
(p<0.05)

UC-Threonine

5 70.2+2.7 10.8t2.1 1.2£0.1 0.10£0.01 10.4%0.2 1.6x0.1
10 71.1x1.0 8.5£0.5 1.5%0.1 0.12%0.01 12.6%0.3 1.5%0.1
15 61.8%3.1 6.710.2 2.5%0.6 0.09%0.01 11.5%0.9 1.2+0.1
20 66.1%0.6 6.3%10.1 1.8%£0.1 0.11%0.01 7.9%0.4 1.0%£0.1
30 62.71.0 6.3%£0.2 1.7£0.1 0.11£0.01 7.210.3 1.0£0.1

Diff. 6.9 4.2 0.5 N. S. 1.9 0.5
(p<0.05)

The values are mean*=SE for four rats. Tukey’s test was taken as a criterion of statistical

significance with a probability level of 0. 05.
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