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ABSTRACT

Soybean protein is deficient in sulfur-containing amino acids but its quality is
superior to that of cereal grain protein. Although raw soybean contains toxic factors
which lower its nutritive value, heat treatment and isolation of the protein largely
eliminate or diminish natural toxicants. In this study the utilization of soy protein
isolate (SPI) was evaluated at graded levels of intake and relative nutritive value
of SPI to lactalbumin and casein was determined.

Male rats of the Wistar strain were fed 0, 3, 7, 10, 15, 20 or 30% SPI diet
ad libitwm for three weeks. Nitrogen balance was observed during the last three
days of the experiment. Body weight gain and carcass N were measured. The utiliza-
tion of SPI was evaluated from body weight gain, N balance and carcass N in rela-
tion to SPI N intake.

PER and NPR of SPI were 2.42 and 3.43, respectively at 10% protein level. NPU
estimated by N balance method agreed well with carcass N method and was 52-b4.
The similar value was obtained by the slope of the regression equation relating N
balance or carcass N to N intake. The relative nutritive values of SPI to lactalbumin
and casein were 63-729% and 75-78%, respectively. The quality of SPI supplemented
with 3% L-methionine was comparable to casein, and that of whey protein of soy-
bean was similar to lactalbumin.
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Table 1. Effect on PER and NPR of the intake level of soy protein isolate in growing
rats.
Protein No. Food Weight Protein Food .
level! rats intake gain intake efficiency PER? NPR?
% g/day g/day g/day %
0 7 5.84+0.8 —1.44+0.18 0 — — —
3 6 7.5+1.1 —0.4740.20 0.234-0.03 — — 4.10£1.68
7 6 11.441.3 1.8540.57 0.80+0.09 1643 2.27+0.46 4.10+0. 32
10 13 14.5+1.9 3.54+0.83 1.454-0.19 2443 2.42+0.32 3.43+0. 26
15 6 18.7x1.1 7.41+0.32 2.814+0.17 402 2.64+0.11 3.16+0.13
20 6 18.94+0.9 8.25+0.58 3.77+0.19 4442 2.19-+0. 08 2.57+0. 08
30 6 17.8+1.2 9.01+0.69 5.33+0.36 51+1 1.6940.04 1.96:0.05
1: N X 6.25.

2: Protein efficiency ratio.
3: Net protein ratio.

Table 2. Nitrogen balance in growing rats fed graded levels of soy protein isolate

Protein No. Intake Fecal Urinary N
level* rats N N N balance
% mg/day mg/day mg/day mg/day
0 7 0 5+1 19+12 —24+11
3 6 33£3 102 26+5 —3+7
7 6 167+17 23+3 77+£12 67111
10 13 318+53 32+6 138428 148436
15 6 540427 5147 268411 231425
20 6 641474 66+8 312489 26378
30 6 991491 78+14 500+175 413+108
*:IN X 6. 25
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Table 3. Biological value (BV) and net protein
utilization (NPU) of soy protein

isolate at graded levels of intake.

Protein  No. Digesti-
level*  rats bility BV NPU
% %
3 6 87+5 72+21 62418
7 6 89+1 61+ 6 554+ 7
10 13 921 59+ 7 54+ 6
15 6 92+1 51+ 3 47+ 3
20 6 90--2 50412 45410
30 6 93+1 48+15 45+14
*:N X 6. 25
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Fig. 1. Nitrogen balance in relation to N intake in growing rats fed

soy protein isolate.

Linear regression equation relating N balance (y: mg/day) to
N intake (xz: mg/day) was obtained below 350 mg/day of SPI
N intake as follows; v = 0.54x — 224, n = 32, » = + 098.
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Table 4. Body composition of growing rats givem soy protein isolate.
Protein No. Final - x
level* . rats BW Water Protein Fat
% g % % %
0 7 73+ 3 66.6+1.3 20.6+0.6 7.3+1.5
3 6 93+ 5 63.9+1.4 17.8+0.6 13.1+1.9
7 6 138+11 60.8+1.9 15.8+1.1 18.242.7
10 13 170+18 61.3+2.6 17.84+0.7 16.5+2.2
15 6 249+10 59.641.8 16.6+0.9 19.9+2.3
20 6 266+12 60.5+2.0 17.240.4 18.8+2.4
30 6 282414 63.8+0.6 18.2+0.3 14.64+0.7
*: N X 6.25
Table 5. Net protein utilization (NPU) of soy protein isolate estimated from carcass
N analysis of growing rats.
Protein No. Intake Carcass
level* rats N N NPU
% g/20 days g
0 7 0 2.39+0.10 —
3 6 0.72+0.10 2.63+0.13 36.34+10.0
7 6 2.56+0. 29 3.49+0. 37 42, 4+10.4
10 13 4.70+0. 66 4.834+0.55 51.6+ 6.9
15 6 9.00+0. 54 6.5940. 43 46.8+ 5.9
20 6 12.07+0. 59 7.31+0. 44 40.7+ 2.2
30 6 17.18+1.16 8.17+0. 41 33.7+ 1.6
*: Nx6.25
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Fig. 2. Carcass N in relation to N intake in growing rats given
soy protein isolate.
Significant correlation between carcass N (y: g/rat)
and N intake (x: g/20 days) was found below 5 g/day
of SPI N intake as follows;
y = 0.54x + 2.27,n = 32,7 = + 0.98.
Table 6. Summary for the data of protein utilization!
from from from
Protein source body weight nitrogen balance carcass N
PER NPR BV NPU slope? NPU slope?
SPI 2.42 3.43 59 54 0.54 52 0. 54
(human) — — (39) (39) (0. 30) — —
SPI+3% Met 3.74 4.52 79 72 e 69 —
Soy, whey protein 3.81 4.69 90 77 0.77 82 0. 80
Lactalbumin 3.94 4. 80 80 72 0.75 76 0. 86
Casein 3.33 4. 27 76 71 — 69 —
Wheat gluten 0.31 1.62 45 44 0.32 24 0.18

1: PER, NPR, BV and NPU were determined at 10% protein level in growing rats.
2: The slope was obtained from the regression equation relating N balance or carcass
N to N intake below 10% protein level including protein free diet group.
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