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THE NUTRITIONAL EVALUATION OF SOY PROTEIN ISOLATE,
WHEAT GLUTEN, PURE EGG PROTEIN AND MIXTURE
OF THESE THREE MATERIALS
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ABSTRACT

The nutritional values of soy protein isolate (SPI) were compared with those of gluten,
pure egg protein and their mixture on the growing rats. The male Sprague-Dawley rats were
fed ad libitum diets containing wheat gluten (A), pure egg protein (B), SPI (C), a mixture of
gluten and SPI (D), a mixture of pure egg protein and SPI (E) or a mixture of gluten, pure egg
protein and SPI (F) as protein source for 38 days. The level of protein in the diet was 6%
(0.99gN/100g diet) and all these mixtures (D), (E) and (F) contained same amount of nitrogen
from each nitrogen source.

Body weight gain, nitrogen efficiency, nitrogen balance and concentration of plasma
albumin showed a similar order as follows, B>E>F>C=D>A. Concentration of total
cholesterol in plasma showed as follows, B>C=D=E=F> A. The levels of triglyceride and
phospholipid in plasma showed also close to the same order.

From above results, the authors concluded that the SPI has lower nutritional value for
young rats than pure egg protein but when the half of the protein in pure egg protein diet were
substituted with SPI, the nutritional value of this diet is about the same the pure egg protein
diet and also cholesterol concentration in plasma of rats fed this diet was maintained at a low

level.
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Table 1. Composition of experimental diets'?
Wheat Pure egg SPIS
gluten® proteint

® 8.6

® 7.4

© 8.0
D) 4.3 4.0
o) 3.7 4.0
(F) 2.9 2.5 2.7

1. Expressed as g/100g of diet.

2. The composition of nutrients other than pr-
otein (g/100g): Mineral mixture 5, vitamin
mixture 1, cellulose powder 4, corn oil 5 and
corn starch. Each diet contains 0.99gN/100g
diet.

Oriental Yeast Co, Ltd.

Taiyo Foods Co, Ltd.

Soy protein isolate, Fujipro R.
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Table 2. Body weight gain, food intake and nitrogen efficiency

I\Ir(;tsf Body weight gain Food intake N(ltgraoiij?nszlzli\?; v

(g/day) (g/day) (g/g N)
(A) Gluten 5 0.1£0.0%*! 9.2+0.5** 1.3+0.5%*
(B) Pure egg protein 5 3.8+0.3 19.94+1.2 19.3£1.2
(C) spI 6 1.5£0.1*%* 14.5+0.8** 10.4+£1.0**
(D) A+C 6 1.6£0.2** 14.7£1.3* 10.4+0.5%"
(E) B+C 6 3.3+0.2 16.9+0.7* 19.4+0.4
(F) A+B+C 6 2.8+0.2%* 16.5+£0.8* 16.7+0.5*

1 Mean=SEM. Compared with (B), ** . p<0.01, * : p<0.05.



Table 3. Nitrogen balance

No. of Body Intake Urinary Fecal N
rats  weight N N N balance
(g) (mg N/2 (mg N/2 (mg N/2 (mg N/2
days) days) days) days)
(A) Gluten 5 66+2' 119+8  63.1+5.7 19.3+2.9 37+8**?
(B) Pure egg protein 4 160+9 36648 56.4+3.8 66.0+£6.7 243+41
(C) SPI 5 108+4 267+33 94.8+5.0 38.3+4.5 134+26*
(D) A+C 5 108+4 275426 91.3+9.5 41.8+4.8 142%+13*
(E) B+C 6 158+2 345+28 62.0+6.9 62.3£6.0 221+30
(F) A+B+C 5 141+£3  342£23 89.8+9.5 53.1+3.7 199+12
1: Mean=SEM. 2 : Compared with (B), **: p<0.01, *p<0.05.
Table 4. Amino acid contents of experimental diet!
Met+Cys Thr Lys Trp Arg
(A) Gluten 0.22 0.15 0.08 0.06 0.18
(B) Pure egg protein 0.35 0.30 0.44 0.09  0.40
(C) SPI 0.12 0.17 0.36 0.09 0.40
(D) A+C 0.17 0.16 0.22 0.07 0.28
(E) B+C 0.23 0.23 0.40 0.09 0.40
(F) A+B+C 0.23 0.20 0.30 0.08 0.33

1 : These values are expressed as g/100g of diet and calculated from

literatures.
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Table 5. Nitrogen composition in urine

(mg N/2 days)

Urea N
Total N  Urea N Ammonia N Creatinine N ———
Total N
%
(A) Gluten 63.1£5.77 50.9+5.6 4.2+0.5 0.9+0.1 80.3+2.6"*¢
(B) Pure egg protein 56.4+3.8 12.3£1.3 14.0%+1.6 2.7£0.3 22.1£3.3
(C) SPI 94.8+5.0 67.0£4.3 7.620.8 2.0x£0.2 70.7£2.9**
(D) A+C 91.3+9.5 62.71+6.1 10.5%£1.5 1.6+0.3 68.94+1.8%*
(E) B+C 62.0+6.9 27.0+6.0 9.2+0.6 2.8+0.3 41.943.9*F
(F) A+B+C 89.8£9.5 49.8£8.2 13.2+3.1 2.3£0.1 54.1+4.2%*

1: Mean+SEM, 2 : Compared with (B), ** : p<<0.01.



Table 6. Blood status

No. of Plasma Plasma Plasma
Ht Hb . .
rats urea protein albumin
(%) (g/100m /) (mM) (g/100m/) (g/100m /)
(A) Gluten 5 32.9i1.1*"*1 12.1+£0.3* 6.17+0.89** 4.284+0.11** 2.15+0.07**
(B) Pure egg protein 5 41.6+1.3 145+£05 0.73+0.11 5.70£0.20 3.15£0.06
(C) SPI 6 42.3£1.1 14.9+0.4 3.73+0.53** 5.21+0.16 2.68+0.04**
(D) A+C 6 389%+1.8 13.8+0.6 3.55+0.95** 5.10£0.21* 2.57+0.09**
(E) B+C 6 41.2+0.8 14.8£0.4 2.16+0.47 5.71+0.11 3.034+0.05
(F) A+B+C 6 40.5%15 14.6+0.4 3.25+0.47** 5.32%£0.16 2.73+0.08**
1. Mean+SEM, Compared with (B), ** 1 p<0.01, *p<0.05.
Table 7. Cholesterol concentration in plasma
Total HDL-
cholesterol cholesterol HDL/total
(mg/100m /) (mg/100m /) (%)
(A) Gluten 62.7+5.8**! 15.9+£1.4*" 26.3+£3.8
(B) Pure egg protein  105.7+6.7 28.1+1.7 27.1+2.8
(C) SPI 82.94+7.3* 26.8+2.4 33.4%3.9
(D) A+C 77.8+45.1%* 25.7+1.5 33.7+3.9
(E) B-+C 85.0+4.8* 29.5+1.6 35.1+2.6
(F) A-+B+C 86.4+5 5 27.7%1.3 32.3+1.5

1: Mean®=SEM, Compared with (B), **: p<0.01, * : p<0.05.
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Table 8. Lipid pattern of rat plasma (Mean* SEM, ISU)*

Group Diet No. E-Cho TG FFA F-Cho PL T-Cho
(A) Gluten 3 0.21 0.03 0.03 0.07 0.65 0.27
+0.07 +0.01 +0.01  +0.03 +0.16 +0.09

(B) Pureegg 5 0.599%** 0.199* 0.02 0.179%* 1.239%* 0.769**
protein +0.05 +0.05 +0.01  +0.02 +0.01 +0.07

(C) SPI 6 0.362** 0.05"* 0.02 0.11»* 0.84* 0.47*

+0.06 +0.01 £0.00  £0.02 +0.11 +0.08

(D) A+C 5 0.38%% 0.06* 0.02 0.12%* 0.830** 0.50*

+0.05 +£0.01,. +£0.01 £0.01 +0.03 +0.06

(E) B+C 6 0.380** 0.148% 0.02 0.12D** 0.89P** 0.50%**
+0.02 +0.03 +0.00  £0.01 +0.04 +0.03

(F) A+B+C 5 0.439* 0.16 0.02 0.14 1.05 0.572*
+0.05 +0.06 +0.00 +0.02 +0.01 +0.08

1 :ISU ! Internal standard unit
SPI [ Soybean protein isolate
E-Cho . Cholesterol ester
TG : Triglyceride
a), b), ¢), d) : Significantly different from group (A), (B), (C) or (D) respectively

kA ok
’ y .

:p<0.05 p<0.01, p<0.001.

FFA : Free fatty acid
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Free cholesterol

PL : Phospholipid
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Table 9. Lipid pattern of rat erythrocyte (Mean+ SEM, ISU)!
Group Diet No. F-Cho PL
(A) Gluten 5 1.01+0.04 1.73+£0.05
(B) Pure egg protein 4 1.17+0.09 2.07+0.09V**
(C) SPI 6 1.35+£0.02»* 2.11£0.08V**
(D) A+C 6 1.224+0.08 2.12£0.18
(E) B+C 6 1.28+0.109* 2.11£0.119**
(F) A+B+C 5 1.07+0.10* 1.83+0.10%*

11 ISU : Internal standard unit
SPI © Soybean protein isolate
F-Cho : Free cholesterol
PL : Phospholipid
a), b), ¢) : Significantly different from group (A), (B) or (C)
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$p<0.05 p<0.01, p<0.001.
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