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ABSTRACT
Nutritive value of soy protein isolate (Fujipro R) was compared with that of Tofu by the
nitrogen balance method using four healthy university students as the subjects. The mean

apparent digestibility of soy protein isolate and Tofu was respectively 83.3% and 82.3%, and
the mean true digestibility was respectively 95.9% and 95.7% on the assumption that metabo-

lic fecal N loss was 10.2 mg/kg/day. The minimal daily nitrogen requirement to maintain a
zero nitrogen balance estimated by the pooled data was 99.4 mg/kg in soy protein isolate and
99.8 mg/kg in Tofu. It was concluded that there was no difference between soy protein isolate

and Tofu in both digestibility and nutritive value of protein.
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Table 1. Characteristics of subjects
Age Body height Body weight

(years) (cm) (kg)

A 22 174.8 71.5

B 30 174.5 80.5

C 24 175.0 69.0

D 23 172.0 74.0




Table 2. Daily nitrogen intake

(mg/kg/day)
. 85 mg
Period | Food
A B C D

SPI 84.91 85.12 85. 07 85. 14

SPI Others 3.68 3.58 3.71 3.70
Total 88. 59 88.70 88. 78 88. 84
Tofu+ 88.50  91.44  84.23  86.91
SOy sauce

Tofu (Soy sauce) (1.86) (1.65) (1.93) (1.80)
Others 3.44 3.33 3.42 3.42
Total 91. 94 94.77 87.65 90. 32

. 70 mg
Period | Food
A B C D

SPI 69. 93 69. 88 69. 55 69. 97

SPI Others 3.71 3.59 3.71 3.70
Total 73.64 73. 47 73.36 73.68
Tofu+ 62.91  62.65  62.65  62.55
soy sauce

Tofu (Soy sauce) (1.86)  (1.65) (1.93) (1.80)
Others 3.83 3.69 3.88 3.80
Total 66. 74 66. 34 66. 54 66.35
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Table 3. Changes in body weight

(kg)
Period Day 85 mg 70 mg
A B C D A B C D
1 71.5 81.0 69. 0 72.5 72.5 81.0 69.0 75.0
2 71.5 81.5 68.8 72.5 73.0 81.0 69.3 75.0
3 71.6 81.0 69.5 73.0 72.5 81.5 69.0 75.5
4 71.0 80.5 69.0 73.0 72.5 81.0 69.0 75.0
SPI 5 71.0 80.5 68.8 73.5 72.7 81.5 68.5 75.0
6 71.0 81.0 69.0 73.0 72.5 81.0 69.0 74.5
7 71.5 81.0 68.5 73.0 72.0 81.0 69.0 74.5
8 71.5 81.0 68. 8 71.5 72.5 80.5 69.0 74.5
9 71.5 81.5 68.8 72.0 72.5 81.5 69.0 75.0
1 72.0 81.5 69.5 75.5 70.5 80.5 68.0 74.0
2 72.0 81.5 70.0 75.5 71.5 81.0 68.0 73.5
3 72.5 81.5 69.5 74.0 71.0 81.0 69.0 73.0
4 72.5 81.5 70.0 74.0 71.0 81.0 68.0 72.5
Tofu 5 72.8 80.5 69.5 74.0 70.5 80.5 69.0 72.0
6 72.5 80.5 69.5 73.5 71.0 81.0 69.0 72.5
7 72.5 30.5 69.5 73.5 71.0 80.5 68.0 72.0
8 72.0 81.0 69.5 74.0 71.0 81.0 68.0 73.0
9 72.0 81.0 69.0 74.0 71.0 81.0 68.0 73.0
Table 4. Urinary excretion of nitrogen and
creatinine
(g/day) »
Day SPI Tofu
85 mg 70 mg 85 mg 70 mg
(Nitrogen)
2 4.714 4. 460 6.638 7.128
3 4.901 4. 499 6.397 6. 028
4 5.371 4.731 4.921 5.859
5 6. 050 3.769 5.502 5.579
6 6.223 3.900 6. 107 5.093
7 5.309 4.791 5.324 4. 649
8 5.458 4.692 5. 646 4.873
9 5.482 4. 567 6. 082 4.719
(Creatinine)
2 1.71 1.67 1.81 1.87
3 1.71 1.73 1.83 1.76
4 1.75 1.75 1.85 1.76
5 1.81 1.75 1.68 1.72
6 1.80 1. 65 1.82 1.67
7 1.84 1.79 1.80 1. 69
8 1.78 1.81 1.72 1.71
9 1.71 1.72 1.72 1.68

* Mean for four subjects.



Table 5. Fecal N and digestibility

Period Sub NI FN AD TD #
erio ub.
(mg/kg/day) (%) (%)
SPI 85mg A 88.59 17.90 79.79 91.31
B 88.70 12.21 86.23 97.73
C 88.78 17.61 80.16 91. 65
D 88. 84 9. 84 88.92 100. 41
70 mg A 73. 64 14.92 79. 74 93.59
B 73.47 11. 66 84.13 98. 01
C 73.26 12.74 82.61 96.53
D 73. 68 11.51 84. 38 98.22
Mean 83.25 95.93
+SD 3.32 3.35
Tofu 85 mg A 91.94 16. 08 82.51 93. 60
B 94. 77 14.22 85.00 95.76
C 87.65 14.03 83.99 95.63
D 90. 32 13.76 84.77 96. 06
70 mg A 66. 74 13.71 79. 46 94. 74
B 66. 34 10. 70 83.87 99.25
C 66. 54 12. 06 81. 88 97.20
D 66. 35 14.87 77.59 92.96
Mean 82.32 95. 65
+SD 2.58 1.99
NI : Nitrogen intake, FN ; Fecal nitrogen, AD ; Apparent

digestibility, TD ; True digestibility, #; On the assumption that
metabolic fecal N loss was 10. 20 mg/kg/day.
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Table 6. N - balance

(mg/kg/day)
(Toty) Period N intake Urinary Fecal Dermal N-
Sub. - Lerio SPI Total N N N balance
A 85 84.91 88.59 63. 80 17.90 3.69 +3.20
70 69.93 73.64 60. 11 14.92 4.13 - —5.52
B 85 85.12 88.70 80. 87 12.21 2.82 —7.20
70 69.88 73.47 63. 11 11. 66 2.26 —3.56
c 85 85.07 88.78 72.11 17.61 3.07 —4.01
70 69.55 73.26 66. 58 12.74 3.39 —9.45
D 85 85.14 88.84 75.91 9. 84 7.07 —3.98
70 69.97 73.68 64. 34 11.51 4.11 —6.28
Table 7. N - balance ,
(mg/kg/bay)
(Tofu) Peri N intake Urinary Fecal Dermal N-
eriod 2= B
Sub. Tofu Total N N N balance
A 85 88.50 91.94 80.73 16. 08 3.69 — 8.56
70 62.91 66.74 51.29 13.71 4.13 — 2.39
B 85 91.44 94.77 75.72 14. 22 2.82 + 2.01
70 62.65 66.34 68. 56 10.70 2.26 -15.18
c 85 84.23 87.65 69. 84 14. 03 3.07 + 0.71
70 62.65 66.54 57.95 12. 06 3.39 — 6.86
D 85 86.91 90.32 81.75 13.76 7.07 —12.26
70 62.55 66.35 78. 41 14. 87 4.11 —31.04
Tofu : Tofu+Soy sauce
+ 5r 99.4
[0}
ok N ° lg/ /
* o g Lo
% —10f -7 ° *
= .
oh
E  —I5F )
£ -0t
< Tofu (®)—— Y=0.375X —37.44
S el (Y=0 X=99.84)
“ SPI (0)--- Y=0.210X—2087
(Y=0 X=99.38)
—30} .
L oL ' | ) 1 1 | L L ) | 1 1
75 60 70 80 90 100 110

Nitrogen intake (mg/kg/day)

Fig. 1 Correlation between N intake and N-balance in human
subjects receiving SPI or Tofu.
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