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ABSTRACT

Present studies were carried out to compare the nutritional value of soy protein isolate
(SPI) with that of protein of rice or skim milk in 8 healthy male students. Energy intake was
about 45 kcal/kg/day which maintained the body weight of the subjects. The experimental
diets contained 0.8 g/kg/day of protein and one third of protein in all experimental diets was
composed of dry egg yolk protein. In diet A, the remaining protein was composed of rice
protein, in diet B a half of rice protein was substituted for skim milk and for SPI in diet C.
The three fourth of rice protein was substituted for SPI in diet D. In exp. 1, four men were fed
diets A, B, C and D for 6 days respectively. In exp. 2, four men were fed diet A for 1 week and
fed diet C for 3 weeks. No difference was found in absorption and availability of energy for
the last three experimental days between SPI and rice or skim milk. Nitrogen balance and
nitrogen absorption of SPI were superior than rice but the same with skim milk. There were
no differences between experimental diets in hematocrit value, the concentration of hemoglo-
bin and total protein and albumin in plasma. In this experiment, SPI showed no hypocholester-
olemic effect, although the intake of cholesterol was about 640 mg/day which was mainly
derived from egg yvolk. However, we found that the assortment of SPI with rice and egg yolk

was evaluated equal the nutritional value of protein to skim milk in this condition.
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Table 1. Composition of diets (Exp.1)! ©
Foods Diet A Diet B Diet C Diet D
Rice 551 276 276 138
Egg yolk 51.8 51.8 51.8 51.8
Skim milk 0 51.3 0 0
SPI 0 0 22.6 33.9
Butter 19.1 23.0 23.5 25.6
Corn oil 5.0 5.0 5.0 5.0
Sugar 18 96 85 85
Corn starch 40 170 212 335
Umeboshi 5 5 5 5
Agar 5 5 5 5
Vitamin mix? (tab.) 3 3 3
Mineral mix3 6.0 6.0 6.0 6.0
NaCl 2 2 2
Sum
Energy* (kcal) 2703 2703 2703 2703
Cholesterol (mg) 638 647 652 674
Protein (g) 48.2 48.3 48. 4 49.9

1: Values are expressed as 60 kg body weight.

2:0One hundred grams of mineral mixture contained 39.25g
KHCO3, 25.11g CaCOs, 21.74 g KH:PO4, 10.78 g MgS047H:0,
2.91 g FeCsH5076H20, 0.1314 g CuS045H:0, 0. 0366 g MnSO44H-0,

0.0316 g ZnCly and 0.0067 g KL

3:A tablet of vitamin (Takeda Chemical Industries, Ltd) con-
tained - 1000 IU retinol palmitate, 100 IU ergocalciferol, 5 mg
fursulthiamine, 2 mg riboflavin, 3 mg pyridoxine hydrochloride,
25 mg niacinamide, 5ug cyanocobalamine, 75 mg ascorbic acid,

5 mg tocopherol acetate, 15 mg calcium pantothenate, 46.8 mg
precipitated calcium carbonate and 34 mg dibasic calcium phos-

phate.

4 : Values are calculated from Japanese standard table.

Diet A Diet B Diet C Diet D
i 8
Rice Rice Rice
32 Rice -
16
Egg Egg Egg Egg
0

Fig. 1 Protein source of experimental diets.
Values are expressed as 60 kg body
weight.
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Table 2. Composition of diets (Exp. 2)! @)
Foods Diet A’ Diet C’
Rice 524 262
Egg yolk 49. 8 49. 8
SPI 0 19.6
Butter 23.6 27.7
Corn oil 5.0 5.0
Sugar 30 30
Corn starch 50 112
Kona-ame 0 105.0
Umeboshi 5.0 5.0
Agar 5.0 5.0
Vitamin mix (tab.) 6 6
Mineral mix 6.0 6.0
NaCl 2 2
Sum
Energy? (kcal) 2700 2700
Cholesterol (mg) 640 640
Protein (g) 48.0 48.0

1: Values are expressed as 60 kg body weight.

2 : Values are calculated from Japanese standard table.

Table 3. Energy availability

Exp. 1 Exp. 2
Diet A Diet B Diet C Diet D Diet A’ Diet C'
(3w )
Energy intake! (kcal) 283641602 2853+90 2874+180 2899+182  3048+233  3029+232
Feces energy (kcal) 121425 112433 123+18 122 +26 15148 122 4143
Urine energy (kcal) 66+8 5746 54+3 59+1 55413 5547
Rate of absorption (%) 95.94+0.8 96.1+1.2 95.7+0.9 95.84+0.9 95.0+£0.6 96.040.4
Availability (%) 93.6+1.0 94.14+1.4 93.7+1.1 93.7+1.1 93.2+0.3 94.24+0.4
1: By bomb calorimeter. 2 : Mean + SD. 3 : Significantly different from Diet A’ (p<5%).
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balance (Exp. 1)

Diet A Diet B Diet C Diet D
Body weight (kg) 59.1+2.9! 59.7+2.7 59.8+3.1 60.0+3.1
N intake (g) 7.62+0.37 7.61+0. 38 7.68+0.38 7.83+0. 33
Feces N (g) 1.5440.56 1.30+0. 47 1.32+0. 32 1.1240.27
Absorbed N (g) 6. 084+0. 47 6.31-4+0.58 6.36+0. 42 6.71+0. 38
Rate of absorption (%) 79. 8 82.9 83.4 85.7
Urinary N
Total N (g) 7.31+0.76 5.71+0. 602 5.5240. 802 6.01+0. 822
Urea N (g) 5.81+0.73 4.57+0.58 4.624+1.04 5.01+0.96
Urea N/total N (%) 79.3+3.0 79.94+2.5 82.7+6.6 81.3+7.4
Creatinine N (mg) 536420 527415 51947 513415
Nitrogen balance (g) —1.23+£1.00 +0.60+0. 642 4-0. 84 4:0. 472 4-0. 70+0. 552
1: Mean + SD. 2 : Significantly different from Diet A (p<5%)
Table 5. Nitrogen balance (Exp. 2)
Diet A’ Diet C
lw 1w oW 3w
Body weight (kg) 63.145. 01 63.0+5.6 62.6+5.2 62.4+5.5
N intake (g) 8.2040.63 8.20+0.63 8.2040.63  8.20+0.63
Feces N (g) 1.7840.12  1.48+0.31  1.494+0.22  1.47+0.26
Absorbed N (g) 6.43+0.62 6.721+0.43 6.71+0. 46 6.734+0.41
Rate of absorption (%) 78.4 82.0 81.8 82.1
Urinary N
Total N (g) 7.05+1.41 6.351+0.48 6.91+0.96 6.63+0.41
Urea N (g) 5.294+0.93 4.884-0.67 5.30+1.07 5.07+0.53
Urea N/total N (%) 73.7+4.0 76.44+5.1 76.045.7 76.2+5.6
Creatinine N (mg) 630+71 621+75 613 +£63 592 +54
Nitrogen balance (g) —0.63+0.97 +0.35+0.25 —0.224+0.96 +0.05+0. 38

1: Mean + SD.
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Table 6. Blood status (Exp. 1)

Diet A Diet B Diet C Diet D

Hemoglobin (g/100 ml) 15.3+1. 1* 14.740.9 14.6+0.7 14.6+£0.7
Hematocrit (%) 46.4+3.2 44.842.2 45.1+£3.1 44.6+2.6
Total protein (g/100 ml)  7.66+0.20 7.30+0.25 7.72+0.18 7.68+0.14
Albumin (g/100 ml) 4.68+0. 23 4.42+0.17 4.61+£0.14 4.63+0.20
Cholesterol (mg/100 ml)

HDL 44.9+8.0 49.14+8.0 41.7+7.0 45.7+7.1

B-Lipoprotein 396498 398+118 385482 410478

Total 180 +33 179441 177 +£26 183427

Intake (mg/day) 638 647 652 674

1: Mean + SD.

Table 7. Blood status (Exp.2)
Diet A’ Diet C’'
1w 1w 2w 3w

Hemoglobin (g/T()O ml) 16.2+0. 3! 15.8+0.4 15.6+0.8 16.2+0.5
Hematocrit (%) 45.9+1.2 45.6+2.2 45.6+2. 4 46.9+1.7
Total protein (g/100 ml) 6.54+0.31  6.444+0.16 6.63+0.28  6.67+0.29
Albumin (g/100 ml) 4.31+0.04 4.40+£0.15  4.34+0.17 4.47+0.21
Cholesterol (mg/100 ml)

HDL 37.9+10.6  41.6+14.2 39.9+12.6 44.51+14.6

B-Lipoprotein 3144113 366 +127 3834132 369+109

Total 202+62 209 4+57 227+53 237457

Intake (mg/day) 640 640 640 640

1: Mean + SD.
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