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EFFECTS OF SOY PROTEIN ISOLATE ON FECAL STEROL EXCRE-
TION AND PLASMA CHOLESTEROL IN YOUNG MEN
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ABSTRACT

The effects of the substitution of soy protein isolate for milk protein in diets on plasma
cholesterol levels and fecal neutral sterol excretion, were examined on 5 healthy young men.
The experimental diets contained 25% of energy as fat, 67% as carbohydrate and 8% as protein.
The intakes of energy and protein were about 43 kcal/kg/day and 0.8 g/kg/day, respectively.
The cholesterol intake was 23 mg/kg/day from egg yolk. The subjects were fed a milk diet and
then a soy protein isolate (SPI) diet for 2 weeks each. There was a 6-day break period between
both diets. In the milk diet, half of protein was composed of skim milk and in the SPI diet it
was substituted with SPI. During the milk diet period, total and LDL-cholesterol and j-
lipoprotein levels in plasma were significantly increased, but they were unchanged during the
SPI diet period. The SPI diet, compared to the milk one, produced a significant increase in the
fecal excretion of lipid, cholesterol and neutral sterol without any changes in fecal weight.
These data suggest that the increased excretion of fecal neutral sterol may in part account for
the hypocholesterolemic effect of soy protein. Nutr. Sci. Soy Protein, Jpn. 8; 93-97, 1987.
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Table 1. Characteristics of male subjects
Cholesterol Cholesterol
free rich
No. of subjects 5 5
Age (years) 20+1! 20+1
Height (cm) 1717 172+4
Weight (kg) 62.9+10.6 63.2+7.6

! Values show means + SD.

Table 2. Composition of experimental diet
(g/60 kg B. W)
Cholesterol Cholesterol
free rich
SPI Skim milk  SPI
Rice 0 118 118
Egg yolk 0 104 104
Skim milk 0 71 0
SPI paste 244 0 150
Butter 0 26 26
Corn oil 7 0
Soy bean oil 0 16
Shortening 50 0
Corn starch 160 93 114
Sugar 61 25 48
Dextmaltose 134 200 191
Agar 3 5 5
Vitamin mix. (tab.) 3 2
Mineral mix. 9.1 2 8
Soy sauce 6.7 10 10
NaCl 2.0 0 0
Table 3. Intake of energy and nutrients
(/60 kg B. W.)
Cholesterol Cholesterol
free rich
SPI Skim milk SPI
Energy (kcal/day) 2155 2580 2577
(kcal/kg) 34 43 43
Carbohydrate (g) 321 426 434
Protein (g) 36 49 49
(g/kg) 0.6 0.8 0.8
Fat (g) 58 72 72
Fat energy (%) 25 25 25
Cholesterol (mg) 0 1390 1390
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Table 4. Nitrogen balance

(mg/kg/day)
Cholesterol Cholesterol
free rich
SPI Skim milk SPI
N intake 99.5+0.3" 123.8+1.1 127.9%£1.0
Fecal N 14.7+2.0 20.5+5.8 18.1+2.0
Urinary N 88.5+8.8 100.8+7.0 99.6+6.4
N balance —3.6%8.8 +2.6+10.5 +10.1%6.1

! Values show means + SD.

Table 5. Plasma lipids and g-lipoprotein
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Cholesterol
B-Lipoprotein Triglyceride Phospholipid
Total HDL LDL!
Cholesterol free diet, SPI
Day 0 173+£20° 48+8 89432
Day 11 16048 43+7 80+21
Cholesterol rich diet
Skim milk
Day 0 140+17 50+8 6613 259+35 115+20 192428
Day 1 158+12 515 85+11 472+130*° 112+23 197+39
Week 1 171424 47+8 10620 402+177 88+19 157+19
Week 2 180+14* 506 108+15" 404+45* 108+12 183+t 14
SPI
Day 0 15617 52+8 85+15 375+101 97+33 200+35
Day 1 165+ 16 52+12 92+9 322+62 105+18 20121
Week 1 169+ 16 518 97+11 363198 110+10 175+ 16
Week 2 169+23 5211 92+17 355+91 121422 227+45

1 LDL cholesterol=total—1/5 triglyceride.
2 Values show means + SD.
® % p<0.01 vs day 0.



Table 6. Fecal weight and lipid

(g/day)
Dry weight Lipid Neutral sterol Cholesterol
Cholesterol free diet, SPI
21.1£1.9" 2.15+0.52 0.95+0.20 0.67+0.28
Cholesterol rich diet
Skim milk
Week 1 26.1+2.1 3.01£0.43 1.29+0:21 0.62+0.36
Week 2 26.5+4.8 3.32+0.85 1.26+0.26 0.99+0.32
SPI
Week 1 29.5+3.4 4.68+0.43* 1.60+0.18* 0.83+0.23
Week 2 27.3+2.8 3.96+0.58 1.81+0.24** 1.38+0.18*

Values show means + SD.
? %p<0.05 #* *p<0.01 vs skim milk.
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