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THE EFFECT OF SUPPLEMENTING SOY PROTEIN ISOLATE
WITH GLUTEN AND CASEIN ON NUTRITIONAL VALUES
IN GROWING RAT
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ABSTRACT

The effect of supplementing soy protein isolate (SPI), “Fujipro R”, with gluten
and casein was investigated by feeding rats.

Male rats of the Sprague-Dawley strain, weighing about 80, were fed ad libitum
on wheat gluten (A), casein (B), SPI (C), gluten plus SPI (D), casein plus SPI
(E), and gluten plus casein plus SPI (F) as protein sources for 5 or 8 weeks.
The level of protein was 6% (0.96 gN/100g diet), and diets (D), (E) and (F) were
mixed, so that the amount of nitrogen for each source was equal.

Mean weight gain in the group of male rats fed on SPI (C) was significantiy
higher than that of the group of rats fed on wheat gluten (A), and significantly
lower than that of the group of rats fed on casein (B}. Gluten plus SPI (D) did
not affect food intake and nitrogen balance, but contributed to weight gain of rats
and improved nitrogen efficiency significantly more than SPI (C) alone.

In the group of rats fed on casein plus SPI (E), no such effect could be observed,
but the combination of SPI with gluten and casein simultaneously, improved weight
gain, food intake and nitrogen balance in rats more than (C), (D), and (E), and
achieved better results than casein (B).

It was presumed that, although nutritional values of SPI were lower than those
of casein, the former’s nutritional values can be improved by supplementing the SPI
with gluten or gluten plus casein.

However, in blood status, lipid pattern of erythrocyte and plasma amino acid
concentration, there was no significant difference between (B)-(F), and in the groups
of rats fed on (D) and (F), significantly higher weight gain than in those fed on
(C) was observed. The reason for the above phenomena could not be explained from

these results.
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Table 1. Composition of experimental diets!, 2

e, Casein'  SPF

(A) 8.10

(B) 7. 20

(C) ‘ 7.50

(D) 4.05 3.75

(E) 3.60 3.75

(F) 2.70 2.40 2.50

1: Expressed as g/100g of diet.

2: The compositions of other nutrients were
(g/100g) : Mineral mixture 5, vitamin mix-
ture 1, cellulose powder 4, corn oil 5 and
corn starch to 100g. Each diet contains
0.96 gN/100g diet.

3: Wako Pure Chemical Ind. LTD.

4: Tanabe Amino Acid Research Foundation.

5: Soy protein isolate, Fujipro R
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Table 2. Body weight gain, food intake and body weight gain per nitrogen intake!
No. of Body weight Food B.W. gain
rats gain intake per N intake
(g/day) (g/day) (g/gN)
(A) Gluten 10 0.4+0.02 11.6:£0.4 3.6+0.3
(B) Casein 8 2.9+0.1 15.6+0.8 19.340.6
(c) SPI 10 1.6+0.1 13.8+0.8 12.440.3
(D) (A)+(C) 10 2.2+0.1 15.4+0.5 14.74+0.5
(E) (B)+(C) 11 1.9+0.2 13.5+0.6 14,1+0.7
(F) A+ (B)+(C) 10 3.240.2 18.6+0.5 18.1+1.0

1: Rats were fed for 28 days.

2. Mean = SEM.
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Table 3. Amino acid content of experimental
diet?

Met+Cys Thr Lys Trp
(a) Gluten 0.22 0.15 0.02 0. 06
(B) Casein 0.19 0.29 0. 50 0.10
) SPI 0.13 0.17 0.35 0.10
DO Ww+© 0.17 0.16 0.22 0. 08
® ®B+©) 0.16 0.23 0.43 0.10
® W+m®+C 0.18 0. 20 0.31 0.08

1: These values are expressed as g/100g of
diet and calculated from literatures.
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Table 4. Nitrogen balance (mgN/2 days)!

No. of rats Intake N Urinary N Fecal N N balance
(A) Gluten 3 142+14% 122430 2443 —4+19
(B) Casein 3 344+16 130+11 5543 159+ 3
(C) SPI 4 267+16 141+12 46+4 80+11
(D) (A)+(C) 4 233430 144417 463 94422
(E) (B)+(C) 4 259+39 108+21 43+6 109415
(F) (A)+(B)+(C) 5 350+20 138+12 57+£3 163412
1: N balance was estimated on 28-37 day feeding the diet. 2. Mean == SEM. -
Table 5. Blood status!
No. of Ht Hb Red blllood Plasma Plasma
rats ce urea protem
% g/100m/ (10*/ mm®) (mM) (g/100m!)
(A) Gluten 4 34.0+1,22% 11.1+0. 3 649+ 49 5.55+1.02 3.9940. 14
(B) Casein 5 42.9+1.7 14.14+0.3 745+ 55 2.70%0. 67 5.31+0.43
(C) SPI 5 41.9x1.1 13.940.4 721+ 70 3.60+0.31 4.71+0.11
(D) (A)+(C) 5 42.14+0.8 13.8+0.4 735+102 3.2240.37 4.664-0.11
(E) (B)4+(C) 5 40.3+1.0 13.8+0.3 666+ 72 2.55:+0.30 4.45+0.11
(F) (A)+(B)+(C) 5 43.7+1.0 14.3+0.3 745+ 63 2.81+0.37 4.9910. 06

1: Rats were fed for five weeks.

2. Mean == SEM
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Table 6. Lipid pattern of rat erythrocyte (ISU-Unit)!
Group Diet N F-Cho PL F-Cho+PC+SM PE+PS
(A) Gluten 3 0.96 2.32 2.22 0.41
+0. 422 +0.54 +0. 82 +0.34
(B) Casein 3 1.70 3.86 3.72 0.22
+0. 32 +0. 59 +0. 67 +0. 06
(C) SPI 5 1.53 3.87 3.35 0.26
+0.33 +0.61 +0. 64 +0.10
(D) (A)+(C) 3 2.13 4. 83 4,61 0.27
+0.48 +1.49 +1.15 +0.11
(E) (B)+(C) 5 1.30 4.29 3.38 0.24
+0.19 +0.19 +0.89 +0. 08
(F) (A)+(B)+(C) 6 1.94 4. 43 4. 36 0.81
+0.22 +0. 53 +0. 52 +0. 34

1. ISU: Internal standard unit
SPI: Soybean protein isolate
F-Cho: Free-cholesterol
PL: Phospholipid
Rats were fed eight weeks.
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Fig. 2 Free amino acid concentrations in plas-
ma of rats fed experimental diets for
5 weeks. (A: gluten, B: casein C:
SPI, D: A+C, E: B4+C, F: A+B+0)
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