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ABSTRACT

Two animal experiments were conducted to compare the nutritive values among
soy protein isolate (Fujipro R), full fat soy powder, full fat soy milk powder (Hi-
proton) and casein. Full fat soy powder was prepared by the following way: Soy
bean was boiled at 120°C in an autoclave, then ground down and freeze-dried into
powder.

True digestibility of Fujipro R, full fat soy powder, Hiproton and casein was
respectively 94.2%, 84.4%, 90.1%. and 95.3% in the first experiment and 92.9%, 85.1%,
89.4% and 94.8% in the second experiment. PER of Fujipro R, full fat soy powder,
Hiproton and casein was respectively 3.38, 2.96, 2.27 and 4.09 in the first experi-
ment and 2.62, 2.26, 2.04 and 3.39 in the second experiment. NPR of Fujipro R, full
fat soy powder, Hiproton and casein was respectively 3.87, 3.48, 2.78 and 4.47 in
the first experiment and 3.22, 2.92, 2.64 and 3.96 in the second experiment. It was
suggested that the difference in PER and NPR between soy protein isolate and full
fat soy powder was mainly due to the different digestibility.

Nutritive value of soy protein isolate (Supro 620) was compared with that of
full fat soy milk powder (Hiproton) by the nitrogen balance method using two healthy
university students as the subjects.

It was concluded that there was no difference between soy protein isolate and

full fat soy milk powder in the nutritive wvalue.
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Table 1. Composition of experimental diet
(Exp. 1)
Group
Ingredient
P S F H C
Soybean — 18.8 — — —
SPI — — 9.5 — —
Hiproton — — — 17.8  —
Casein — — — — 10.0
Cornstarch 84.0 65.2 74.5 66.2 74.0
Corn oil 10.0 10.0 10.0 10.0 10.0

Mineral mix. 5.0 5.0 5.0 5.0 50

Vitamin mix. 1.0 1.0 1.0 1.0 1.0

: Protein free diet

: Full fat soy powder

: Soy protein isolate (Fujipro R)

: Full fat soy milk powder (Hiproton)

Qm= g

: Casein
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Table 2. Composition of experimental diet
(Exp. 2)
Group
Ingredient
P S F H C
Soybean - 25.0 — — —
SPI — — 12.7 — —_
Hiproton — — — 23.7 —
Casein — — — — 13.3
Cornstarch 84.0 59.0 71.3 60.3 68.7
Corn oil 10.0 10.0 10.0 10.0 10.0

Mineral mix. 5.0 5.0 5.0 5.0 5.0
Vitamin mix. 1.0 1.0 1.0 1.0 1.0
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Table 3. Mean food (g/day)

Group
P S F H C
Exp. 1 9.06 15.11 15.53 13.48 17.59*
+0.90 +1.54 +1.66 =1.59 =+2.02
Exp. 2 4.75 11.16 11.12 8.88 12.80
+0.37 +1.09 +0.56 +1.04 =+1.05

P: Protein free diet

S: Full fat soy powder

I': Soy protein isolate (Fujipro R)

H: Full fat soy milk powder (Hiproton)
C: Casein

* Mean +=SD

Table 4. True digestibility (%)

Group
S F H C
Exp. 1 86. 39 94.15 90.13 95. 30*
+3.42 +1.68 +1.50 +1.10
Exp. 2 85.12 92.91 89. 43 94. 30
+2.29 +1.65 +2.06 +1.71

P: Protein free diet

S: Tull fat soy powder

I': Soy protein isolate (Fujipro R)

H: FFull fat soy milk powder (Hiproton)
C: Casein

S: Full fat soy powder

I': Soy protein isolate (Fujipro R)

H: Full fat soy milk powder (Hiproton)
C: Casein

* Mean =SD
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Table 5. Body weight gain and nutritive values. (Exp. 1)
Group
S F H C
BW gain (g/day) 2.00+0. 53 2.794+0.70 1.4440. 87 4.46+0. 83*
PER 2.96+0. 38 3.38+0. 41 2.27+0.63 4.094:0. 30
(72) (83) (56) (100) **
NPR 3.48+0.32 3.87+0. 40 2.78+0. 59 4.47+0.28
(78) (87) (62) (100)
PER x 100 3.57+0.43 3.724+0. 41 2.63+0.73 4.42+0.32
TAD®E (81) (84) (60) (100)
NPR x 100 4.22+0.39 4.26+0.43 3.22:0.70 4.8340.29
AD (87) (88) (67) (100)

S: Full fat soy powder, F: Soy protein isolate (Fujipro R), H: Full fat soy milk

powder (Hiproton), C: Casein

#: Mean = SD, **: Relative values taken for casein as 100, ***: Apparent digestibility
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Fig. 1 Changes in body weight (Exp. 1)

P: Protein free diet, S: Full fat soy powder,
T: Soy protein isolate (Fujipro R), H: Full fat
soy milk powder (Hiproton), C: Casein
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Fig. 2 Changes in body weight (Exp. 2)

P: Protein free diet, S: Full fat soy powder,
F: Soy protein isolate (Fujipro R), H: Full fat
soy milk powder (Hiproton), C: Casein
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Fig. 3 Protein efficiency ratio (Exp. 1)

S: Full fat soy powder, F: Soy protein isolate
(IMujipro R), H: Full fat soy milk powder
(Hiproton), C: Casein
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Table 6. Body weight gain and nutritive values. (Exp. 2)

Group
S F H C
BW gain (g/day) 2.27+0.37 2.59+0. 39 1.5640. 39 4.374+0.57*
PER 2.26+0.27 2.62+0. 36 2.04+0. 22 3.39+0.24
(67) 77) (60) (100) **
NPR 2.92+0.18 3.22+0.22 2.64+0.17 3.96+0.17
(74) (81) (67) (100)
PERx 100 2.69-0. 31 2.860.37 2.3340.22 3.64:0.25
AD®FE (74) (79) (64) (100)
100 3.49+0. 22 3.5140. 20 3.01+0.14 4.25+0. 16
NPRXAD (82) (83) (71) (100)
S: Full fat soy powder, F: Soy protein isolate (Fujipro R), H: Full fat soy milk

powder (Hiproton), C: Casein

*: Mean == SD, **: Relative values taken for casein as 100, ***: Apparent digestibility
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Fig. 4 Net protein ratio (Exp. 1)
* 1~3 week
S: Full fat soy powder, F: Soy
protein isolate (Fujipro R),
H: Full fat soy milk powder
(Hiproton), C: Casein
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Table 7. N intake, urinary N, fecal N, dermal N and N balance (mg/kg/day)

. N Urinary Fecal Dermal Total N
Sub. Period intake N N N excretion balance
70 S 70.1 83. 27 12.63 100. 57 —30. 47
H 69. 6 77.10 19. 25 101. 02 —31. 42
A 85 S 85.0 84. 45 14. 63 103.75 —18.75
H 85.4 85. 52 14. 80 4. 67 104. 99 —19. 59
100 S 99. 2 107. 98 15. 50 128.15 —28.95
H 99. 4 96. 93 17.91 119. 51 —20.11
70 S 71.6 74.17 15.10 94. 32 —22.73
H 69.7 68. 50 20.72 94. 28 —24.58
M 85 S 84.9 78.78 17. 97 101. 81 —16.91
H 84.7 78. 82 20. 64 5. 06 104. 52 —19. 82
100 S 100. 1 91.72 19. 06 115. 84 —15.74
H 100.1 88. 08 21. 98 115.12 —15.02
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Table 8. Apparent digestibility (%)
. Period (N intake level)
ls)éﬁtril: Subject Mean
70mg 85mg 100mg

A 82.0 82.8 84.4 83.1

S M 78.9 78.8 81.0 79.6
Mean 80.5 80.8 82.7 81.3+2. 21*

A 72.3 82.7 82.0 79.0

H M 70.3 75. 6 78.0 74.6

Mean 71.3 79.2 80.0 76.8+5.04

S: Soy protein isolate (Supro 620)

H: Full fat soy milk powder (Hiproton)

* Mean == SD
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Table 9.

Changes in body weight (kg)

Period
Day 100 85 70
Sub. A Sub. M Sub. A Sub. M Sub. A Sub. M
PFD 64.5 62.0 64. 0 60. 5 64.0 60.0
S-1 64.5 61.5 64.0 60.0 64.0 60. 0
2 64. 0 61.0 63.0 60. 0 64.0 60. 0
3 63.0 61.0 62.5 60.0 64. 0 59.0
4 62.5 60.5 63.0 60. 0 63.0 59.0
5 62.0 60.0 63.0 60.0 63.0 59.0
6 62.5 60. 0 63.0 60. 0 63.0 59.0
7 62.5 60. 0 63.0 60.0 63.0 59.0
8 62.5 60.0 63.0 59. 5 64.0 59.0
H-1 63.0 60.0 63.0 60. 0 64.0 59.0
2 62. 5 60.0 63.0 59.0 64.0 59.0
3 62.0 60.0 63.0 59.5 64.0 58.5
4 62.0 60. 0 63.0 60.0 64.0 58.5
5 62.0 60. 0 63.0 60.0 64.0 58.5
6 62.0 60.0 63.0 60.0 64.0 58.5

S: Soy protein isolate (Supro 620)
H: Full fat soy milk powder (Hiproton)
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