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ABSTRACT

In this study, aiming at health promotion, the effects of soymilk on the serum
cholesterol and bone density were examined. Soymilk (200 mL per day) was
administered to slight hypercholesterolemiac women (N=34, 50-56 years old) for ten
months. Serum total cholesterol (TC) in the high TC group (over 240 mg/100mL)
decreased significantly at the fifth month after the start of the examination.
Although TC showed a slight increase at the tenth month, TC level was lower than its
levels at the start. The increase of the TC level after the fifth month may be
influenced by the seasonal variation of TC and by the confounding factors such as
intake of nutrients. The changes were not observed in the low TC group though the
HDL-cholesterol (HDL-C) and the LDL-cholesterol (LDL-C) decreased significantly in
the high TC group at the fifth month. Bone mineral density increased slightly, and
the rate of increase in the group of women over five years after menopause was
higher than the group less than five years after menopause. Serum concentrations of
bone formation marker, bone-specific alkaline phosphatase (BAP), increased
significantly and urinary concentrations of bone absorption marker, cross-linked N-
telopeptides of type I collagen (NTX), did not change significantly. These results
seem to show that age-dependent decrease in bone density may be delayed by
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soymilk. Soy Protein Research, Japan 9, 126-132, 2006.
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Table 1. Characteristics of the subjects'

Age (y) 574 +4.6
Time since menopause (y) 8+64
Body weight (kg) 54.3+7.4
Body height (cm) 153.7 £ 4.5
BMI (kg/m? 229+ 3.0
Family member n (%)
couple 8(26.7)
with children 15 (50.0)
alone 1(3.3)
three generations 4(13.3)
others 1(3.3)
Occupation
employed 9(30.0)
none 21 (70.0)

1: mean+SD. n=30
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Table 2. Changes in dietary intakes measured by food frequency questionnaire during intervention period'

2 weeks before 0 month 5 months 10 months 4 weeks after
Nutrients
Energy (kcal) 1,770 £ 426* 1,622 &+ 292 1,685 + 286 1,744 + 290* 1,643 &+ 277
Lipid (g) 55.6 £ 17.0* 483 £ 14.0 53.8 + 11.2* 548 +£11.0*  5L7+117
Saturated fatty acids (mg) 164 +5.1* 129+ 3.9 13.7+£32 14.1 + 341 15.0 + 3.6*
Monounsaturated fatty acids (mg) 183 £ 5.7 170 £ 5.3 175+ 4.1 182+ 3.9 177+ 43
Polyunsaturated fatty acids (mg) 112 £39 10.7 £ 34 135 £ 2.7* 134 £ 2.6* 111 £33
P/S ratio 0.69 £0.17**  0.85 £0.17 1.00 £ 0.17**  0.99 = 0.27 0.75 £ 0.19
n-6/n-3 ratio 39+05 38+08 4.1 +0.5* 39+05 37+06
Cholesterol (mg) 303.5 + 84.9 266.8 = 72.7 265.9 = 684 287.2 £ 63.8 268.7 = 63.8
Keys value 212 £ 3.2 203 £ 2.8 19.8 £ 2.0 203 £ 2.2 205 £ 2.0
Protein (g) 64.5 + 18.1 56.3 + 56.2 63.3 £ 11.5** 679 £ 10.8**  60.3 £ 12.2
Carbohydrate (g) 2472 £58.1 237.2 £ 40.0 231.1 £ 42.7 2389 =484 226.8 £ 39.2
Calcium (mg) 531 = 217 322 =94 474 £ 111 476 = 105 437 £ 141
Iron (mg) 7927 6.8 £ 1.6 84 £2.0** 8.8 £ 2.0** 72+ 18
Salt (g) 94 + 3.2 91+29 84+ 22 90+ 25 93+23
Retinol (;zg) 880 £ 298* 698 + 254 751 £ 312 857 + 495* 830 £ 471
VitaminBI (mg) 0.93 + 0.29* 0.77 £ 0.18 0.89 £ 0.21** 097 £0.23**  0.86 £ 0.18*
VitaminC (mg) 111.0 £ 474 98.9 = 51.3 97.9 £ 51.7 1250 £ 69.8* 1125 £53.3
VitaminD (/4g) 78 £3.7 76 35 78 £2.8 8.6 2.8 79+ 3.0
VitaminE (mg) 75*2.1 71122 76 19 79 £24** 72+22
VitaminK (.g) 200.6 = 83.1** 161.5 = 594 230.2 £ 59.7** 2422 + 83.1** 189.5 * 88.1*
Dietary fiber (g) 133 +4.2 12.0 £ 3.6 13.3 = 3.8* 14.6 = 4.7* 12.6 = 4.21
Foods

Fats & Oils (g) 10.2 £ 5.1 115+72 11.2 =54 10.1 £5.1 11.0 £ 6.5
Beans (g) 54.7 + 41.6* 38.7 £ 234 1151 £ 27.7*  110.7 + 38.7* 54.3 + 30.4*
Fishes (g) 71.6 £ 37.7 714 £ 373 714 £ 29.5 82.9 £ 39.9* 76.7 £ 32.3
Meats (g) 64.1 £32.0* 539 £285 57.3 + 29.6 64.1 £286*  65.0£27.0
Eggs (g) 287 +134* 246+ 122 230 + 12.8 24.8 +13.6 233+ 95

1: mean=SD. n=30

** P<0.01, * P<0.05 significantly different from 0 month.
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Table 3. Changes in serum lipids, markers of bone ternover, BMI, body fat during intervention priod and bone

density!

2 weeks before 0 month 5 months 10 months 4 weeks after
Serum total cholesterol (mg/100mL)  246.3 + 25.3 244.8 + 275 240.5 + 20.6 245.9 + 256 241.0 &+ 28.2
Serum triacylglycerol (mg/100mL) 90.1 +33.8 03.7 + 372 084 + 40.6 98.5 + 38.5 94.8 + 35.0
Serum HDL-cholesterol (mg/100mL) 80.2 = 17.5 78.6 £ 16.5 76.2 £12.8 772 £ 143 772 £ 134
Serum LDL-choresterol (mg/100mL)  156.9 £ 35.2 153.9 = 30.1 150.7 = 30.2 1484 + 27.5 150.9 + 29.3
Arteriosclerosis index 22108 22107 23107 23107 22 £0.6
Serum total protein (mg/100mL) 76 £05** 74 £ 04 73 £05 75+ 04 7.6 £ 04**
Serum calcium (mg/100mL) 9.5 £ 0.3* 94 + 04 94 +0.3 9.6 £ 04** 9.6 + 04**
BAP (U/L) 33.2 £ 7.7** 301 =78 304 +6.9 30.6 =74 30.2 = 6.0
NTX (pmol BCE/pmol ceatinine) 61.5 £ 19.0**  78.0 £ 29.7 69.5 + 32.3 80.1 = 36.8 729 + 37.8
BMI (kg/m? 229+ 3.0 229+ 3.0 229 + 3.1* 229+ 2.8 231+ 3.0
Total body fat (%) 319 +4.3 325+4.3 304 +44 335+ 4.1 33.3+4.3
Bone density (S0S, m/s) 1,525.0 £ 25.7 1,521.2 £ 20,5 15146 +£20.3 1,509.3 £205 1,517.7 = 19.5

1: mean+SD. n=30; BAP, bone-specific alkaline phosphatase; NTX, N-terminal telopeptide; BCE, bone collagen

equivalents; SOS, speed of sound

** P<0.01, * P<0.05 significantly different from 0 month.
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Fig. 1. Percent changes in serum total cholesterol and dietary intakes by food frequency questionnaire during
intervention period and bone density. *P<0.05 significantly different from 0 month.
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Fig. 2. Percent changes in serum Total cholesterol (TC) levels between the groups more than 240 mg/100mL and
under 240 mg/100mL serum TC level of 0 month.
** P<0.01, *P<0.05 significantly different between months.
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