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Abstract

This study was conducted to survey isoflavone intake among adult women in menopause with diseases such as metabolic
syndrome and osteoporosis and to analyze the relationship between each of these chronic diseases followed by isoflavone
intake and the related health risk index. The average age of the subjects was 49.97 years old, while that of the pre-meno-
pausal subjects was 45.14 years, and the post-menopausal subjects was 55.99 years. The average body mass index (BMI),
waist-hip circumference, body fat percentage, blood pressure, blood sugar and blood lipid content of the post-menopausal
subjects were higher in significant difference than those of the pre-menopausal subjects. The bone density of the hip and spine
in post-menopausal subjects was lower in significant difference than that of the pre-menopausal subjects. After meno-
pause, the subjects had a lower ratio of individuals at risk of anemia when compared with the subjects before menopause,
but had higher health risk ratio related to each type of chronic disease, including obesity, hypertension, high cholesterol
and osteoporosis than the subjects before menopause. The intake frequency of each soybean food was similar among
subjects before/after menopause. The most common soybean based foods consumed by the subjects were soybean, soybean
curd and soybean paste. The average daily intake level of isoflavone among subjects before menopause was 25.48 mg,
while that of subjects after menopause was 32.25 mg. Evaluation of the distribution of the isoflavone level revealed that
the pre-menopausal subjects consumed 3.29~78.36 mg and the post-menopausal subjects consumed 3.18~116.59 mg. The
intake level by each individual varied greatly. The pre-menopausal subjects had a low BMI index and systolic blood
pressure as much as their isoflavone intake level was high. Additionally, the post-menopausal subjects had a low menarche
age and high menopause age when their isoflavone intake level was high, the BMI index and waist-hip circumference ratio
was highest among individuals with lowest isoflavone intake level. This study showed that there was a possible relationship
between soybean isoflavone intake and health problems such as obesity, high cholesterol, and osteoporosis in women after
menopause with diseases such as metabolic syndrome and osteoporosis, even if this relationship was not great.
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Table 1. General & anthropometric characteristics of subjects

Pre-menopausal women

Post-menopausal women

Total

Variable (1=102) (1=82) (n=184) t-value
Age(y) 45.14+ 452" 55.99+ 6.16 49,97+ 7.57 -13.32™
Height(cm) 158.08+ 4.77 156.99+ 4.75 157.20+ 4.85 281"
Weight(kg) 57.66+ 7.24 58.72+ 6.33 58.14+ 6.85 -1.04
BMI(kg/m’)? 23.26+ 2.96 2447+ 2.61 23.80+ 2.87 -2.89"
WHR® 0.86+ 0.04 0.89+ 0.04 0.88+ 0.04 -566"
Body fat(%) 2836+ 4.78 31.04+ 4.14 29.55+ 4.69 -405""
Systolic blood pressure(mmkg) 111.25+14.43 119.73£15.62 115.03£15.52 -3.82""
Diastolic blood pressure(mmHg) 69.10+10.82 71.26x11.96 70.06+11.36 -1.28
BMD"-Hip 0.28+ 0.95 -0.16x 0.70 0.04+ 0.85 2.78"
BMD"-Spine -0.09+ 1.15 -0.98+ 1.04 -0.56+ 1.18 418"
Menarch(yrs) 15.04+ 1.46 15.70+ 1.94 1535+ 1.73 -2.49"
Menopause(yrs) - 48.54+ 4.89 -
) Mean+S.D.

? Body mass index = weight(kg)/height(m)
 Waist to hip ratio.

9 Bone mineral density : T-score.

" p<005, T p<001, 7 p<0.001.
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7} #7 A AR HDL-Z8| 2H 1S @1 LDL-Z# 2~ AR zH2} 110, 79 meg/dL, 134.6]1 mg/dLE 25 #H74 &

HES Eou fod2 Aole gtk & FHaHES oidAt /A< Aol 2 E 3} TH(p<0.05).
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Table 2. Blood and plasma biochemical characteristics of subjects

Variable Pre-menopausal women Post-menopausal women Total rvalue
(n=102) (n=82) (n=184)

Hemoglobin(g/dL) 12.83+ 1.67" 13.15+ 1.47 12.97+ 1.59 -1.36
Hematocrit(%) 37.31+ 3.08 38.49+ 2.22 37.83+ 2.79 -301"
MCH(pg)” 29.99+ 3.19 3031+ 1.37 30.13+ 2.54 -092
Ca(mg/dL) 9.29+ 0.48 9.38+ 1.11 9.33+ 0.82 -075
P(mg/dL) 3.76+ 0.35 3.99+ 0.50 3.86+ 0.44 -3.53""
ALP(IUL)Y 53.95+14.75 75.43£26.30 63.52423.26 -661"
Glucose(mg/dL) 87.00+ 8.92 92.69425.15 89.54+18.22 -195
Total cholesterol(mg/dL) 185.28+32.72 195.94+32.61 190.03::33.01 -220
HDL-~cholesterol(mg/dL) 58.31+13.04 55.12+13.22 56.89+13.19 1.64
LDL-cholesterol(mg/dL) 110.06+30.22 118.44+31.50 113.79+30.99 -1.84
Triglyceride(mg/dL) 110.79+52.56 134.61+75.54 121.41+64.74 -252"
D Mean+S.D.

? MCH; Mean cell hemoglobin.
¥ ALP; Alkaline phosphatase.
" p<0.05, T p<001, " p<0.001.
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Fig. 1. Percentage of subjects with health risk.
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Table 4. Daily intake level of isoflavone (mg/day) 229 mg®] o]&FEHE-S HF ks 2 oE A ATHLee &
Pre-menopausal Post-menopausal Total Ifim 2007). & A7 EH)\}X}E% ChE AT Azt Hlasiel
women(#=102) women(n=82) (n=184) A7 A F WA 2 T AR BE Rlew =AM,

Mean:SD 2sase1529  2s2a7r gsaseloms A Roes AT Aelw Aot 9, T,

N Sol TR o A% E HHSE Ao ehdth

Minimum 3.29 3.18 324
5 percentile 3.96 5.42 483 4. o|=E2tE HF(et Tty Btel Aot By
10 percentile 7.12 7.01 7.13 Table 63} 79 773 A - & thgAE olaZe2 A4
5wt Al 28(low, middle, high)o.2 F-RFale] 2+E
25 percentile 13.77 17.14 15.54 WA BEs AR oS BMe AnS 24|
50 percentile 24.19 25.94 24.66 stk #7 A oAl o) AZatE HF A $22 low,
75 percentile 32.00 41.71 34.90 middle, high F&o] 712} 8.2 mg, 24.8 mg, 47.5 mge] 31T}
90 percentile 4481 69.30 56.25 olAZeEHE HF FFo] ESFE AAEAFY £57) &
95 percentile 55.33 82,50 71.69 3 1 ]‘f;;; iﬁij:;;;ﬁif; : °;j j:l: iii
Maximum 78.36 116.59 9748 o Az Fo] Go)Hol Fo|Z Ho|m, o) aZehe M3 2
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Table 5. Estimated dietary isoflavone intake from various food sources (mg/day)
Pre-menopausal women(n=102) Post-menopausal women(7=82) Total(n=184) t-value
Soybean curd 2.23x1.70" 2.68+ 397 243+ 2.93 -1.05
Uncurdled soybean curd 034+ 0.57 0.36+ 0.70 0.35+ 0.63 -0.25
Soybean curd residue 058+ 1.48 0.60+ 140 0.59+ 1.44 -0.07
Fried soybean curd 024+ 0.54 0.25+ 0.64 0.25+ 0.59 —0.03
Bean sprouts 136+ 1.10 1.56+ 148 145+ 1.28 -1.07
Soybean paste 561+ 3.85 6.06+ 348 5.81+ 3.69 —0.81
Dambuk 0.84+ 2.06 1.20+ 251 1.00+ 2.28 ~-1.07
Miso 0.12+ 045 0.15¢ 0.65 0.13+ 0.55 -0.39
Seasoned soybean paste 0.18+ 0.19 0.21+ 021 0.19+ 0.19 —0.84
Soybean 12.06+11.05 14.62+14.45 13.20+12.71 -1.36
Soy milk 1.24+ 4.88 2.90+ 833 1.98+ 3.50 -1.59
Soybean broth 0.64+ 2.55 1.66+ 436 1.09+ 3.50 -1.88
Red bean 0.01= 0.01 0.01+ 0.02 0.01+ 0.02 -0.79
Peanut 0.00+ 0.01 0.00+ 0.01 0.00+ 0.01 -0.30

Y MeantSD.



o]_/;\_

o

iy

20(2): 218 ~230 (2010)

tfidAke] 75 low, middle, high & 229 o] Agehd

H A3 F50] 86 mg, 24.6 mg, 63.6 mgo|A LM, o4
2HE A7 ol B 5 27 99 ¥ A7 982
5 AT B T vr—47‘4°' Aol fiict A H
R e} &el-gdide] v &S A3 ol /P 2 Fdol
27t A3 gy {939 z].o] Holr] ¢ 22 Ro=
FA15) 1 th(p<0.05). ﬁlxl“‘ & froAQl 2tole A
]——I—‘é‘ ’S—A o] 7‘(:]‘40{]/“] ‘3 :::\4 )\—-E. H}i‘.

mlt:l

o
L

DENEEEEE:

A7 225

1O

G, ol el FAHOE FIIH Aol & BolAE
stouh, o aEeE 43 FEe] /b we Fal vis) F
o)’g A WAl $57] Wk, & Sl 2HE3 LDL-
20 2% 2T 25 o B YL

B QAo RelF ol AZeE MY AP F oi4el
Hjebealel Sof WAle Uk AL oz @ B AT
£ e 2924 497 olFe) S R @ o)aF
SHE 2 A AZTe) FuBA B AT E &

Table 6. Compare means of biochemical & anthropometic variables according to isoflavene intake level in pre-

menopausal women

Variable Low(<15 mg)(n=44)  Middle(15~35 mg)(n=100) High(>=35 mg)(n=>53) Prob."”
Isoflavone intake(mg) 8.2+ 3.417 24.8+ 4.90° 47.5£13.00° 0.000
Age(yrs) 45.0+ 4.68 449+ 4.60 456+ 4.28 0.819
BMI(kg/m’)? 229+ 2.98 234+ 247 234+ 2.47 0.799
Body fat(%) 28.5+ 4.94 28.1+ 4.96 289+ 4.24 0.788
WHR” 0.86x 0.49 0.86+ 0.44 0.86+ 0.32 0.845
Systolic BP(mmHg) 112.9+14.71 111.48+13.22 108.7+17.11 0.589
Diastolic BP(mmHg) 68.7+ 9.12 69.1£10.29 69.6+14.01 0.961
BMD®-Hip 027+ 1.29 0.35+ 0.83 0.05+ 0.54 0.733
BMD®-Spine -0.26+ 1.32 -0.04+ 1.19 0.08%+ 0.58 0.754
Menarch(yrs) 14.6+ 1.02 152+ 1.61 14.9+ 1.39 0.226
Hb(g/dL) 133+ 1.02 12,6+ 1.83 127+ 1.80 0.177
Hct(%) 38.7+ 3.18° 37.1% 2.76% 36.2+ 3.27™ 0.016
MCH(pg)” 30.6£ 1.43 299+ 2.54 292+ 5.38 0336
Ca(mg/dL) 9.3+ 0.4 9.2+ 0.51 93+ 0.44 0.446
P(mg/dL) 3.8+ 0.34 3.7+ 040 3.8+ 0.19 0411
ALP(IU/L)® 53.1£13.68 55.7+15.45 50.7+14.21 0398
Glucose(mg/dL) 852+ 6.57 87.7+10.83 874+ 5.43 0.489
Total cholesterol(mg/dL) 177.9£29.34 184.4+32.60 195.9+35.44 0.161
HDL-cholesterol(mg/dL) 58.3+10.09 58.5£13.40 57.7+15.60 0.966
LDL~cholesterol(mg/dL) 104.8+£32.01 109.2+29.56 118.5+29.23 0281
Triglyceride(mg/dL) 104.7£36.72 109.8+55.18 120.3+62.05 0.583

Y Results of one-way ANOVA.
? MeantS.D.

? Different letters within a same column(a~c) differ significantly (p<0.05).

K Body mass index = weight(kg)meight(m)z.
% Waist to hip ratio.

% Bone mineral density : T-score.

" MCH ; Mean cell hemoglobin.

$ ALP ; Alkaline phosphatase.
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Table 7. Compare means of biochemical & anthropometire variables according to isoflavone intake level in post-
menopausal women

Variable Low(<15 mg)(n=17)  Middle(15~35 mg)(n=42)  High(>=35 mg)(n=23) Prob”
Isoflavone intake(mg) 8.6+ 3.827 24.6+ 5.18° 63.6+21.04° 0.000
Age (yrs) 58.4+ 5.67 55.6+ 6.58 549+ 548 0.158
BMI(kg/m’)” 25.8+ 2.32% 23.9+ 2,61 24.4+ 2.58° 0.050
Body fat(%) 32.8+ 4.33 30.4+ 421 30.8+ 3.65 0.139
WHR” 091+ 0.38° 0.89+ 0.40° 0.89+ 033° 0.037
Systolic BP(mmHg) 127.3£19.44 117.5+14.01 118.1+14.18 0.076
Diastolic BP(mmHg) 703+13.95 T14+11.16 71.7+12.34 0937
BMD®-Hip -0.13+ 0.47 -0.13+ 0.73 -0.27+ 0.85 0.652
BMD”-Spine -0.85£ 1.30 -1.12+ 091 -0.75+ 1.09 0.876
Menarch(yrs) 16,40+ 2.18 15.7+ 2.03 153+ 148 0.178
Menopause(yrs) 472+ 5.52 48.6+ 4.75 494+ 4.62 0.375
Hb(g/dL) 13.3+ 0.80 13.2+ 0.71 12.9+ 2.50 0.652
Het(%) 36.65 2.23 38.3+ 2.20 38.6+ 232 0.875
MCH(pg)” 30.1% 0.13 30.4+ 1.35 304+ 1.58 0.771
Ca(mg/dL) 9.46+ 0.61 927+ 143 953+ 0.63 0.631
P(mg/dL) 3.98+ 0.45 4.02+ 0.51 3.93+ 0.52 0.802
ALP(IU/L)® 76.8+32.06 75.8+25.55 73.56+24.01 0.917
Glucose(mg/dL) 94.8+46.31 89.1+11.94 97.7+21.15 0.390
Total cholesterol(mg/dL) 210.6+39.47 192.3+27.54 191.8+34.01 0.114
HDL-cholesterol(mg/dL) 55.5+12.49 54.1+13.63 56.7+13.38 0.747
LDL-cholesterol(mg/dL) 127.8434.75 115.9429.18 116.1433.18 0386
Triglyceride(mg/dL) 152.0+86.27 132.2481.19 126.2+54.7 0.546

D Results of One-way ANOVA.

? Mean#S.D.

% Different letters within a same column(a~c) differ significantly (p<0.03).
9 Body mass index = weight(kg)/height(m)®.

* Waist to hip ratio.

® Bone mineral density: T-score.

? MCH; Mean cell hemoglobin.

® ALP; Alkaline phosphatase.
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