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ABSTRACT

Very little is known about the relation between isoflavone intake and menopausal symptoms in Korean women. To find the

effects and correlations between these factors, questonnaires(maternal factors, menopausal symptoms),

anthropometric

measurements, 24hr dietary recalls, and urinary isoflavones analysis were conducted in 100 postmenopausal women residing in
the Kyunggi-do rural area. The average age, height and weight of the subjects were 61.5years, 153.6cm, and 56.2kg. The
average age at menarche, menopause, and menstrual cycle were 16.7years, 47.2vears, 29.8days respectively. Most of the
postmenopausal women experienced mildly menopausal symptoms, The mean calorde, protein, and calcium intake were 1417.6
kcal(74.7% of the Korean RDA), 53.2g(88.6% of the Korean RDA), and 454.0mg(65.6% of the Korean RDA) respectively. The
ratio of energy from carbohydrate, protein, and fat was 68 : 15 : 17. The average isoflavone intake from soy foods was 27.27mg.
The major food source of the isoflavones were soybeans and soybean curd. The average urinary isoflavone excretion was 2.
78nmol/mg Cr and showed significant positive correlation with isoflavone intake. Isoflavone intake from soy foods had a
negative correlation with the severity of menopausal symptoms. Therefore, soy foods which contain isoflavones may have a
protective effect on menopausal symptoms of women in Korea. (Korean J Community Nutrition 5(1) : 120~129, 2000)

KEY WORDS : isoflavone - menopausal symptom.
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A @3 AF-& KA A EAZ7] (Fatness measuring sy-
stem, DS-102, JENIX, Korea)E& AM&3t SAFAL
o, ZA3% WA AFS olgste AFF AF+(BMI,
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Table 1. Anthropometric measurements of subjects (n=100)
Mean+5D"
Agelyr) 61.5+ 8.1
Height{cm) 153.6x 5.8
Weight(kg) 56.2% 8.6
BMi(kg/mY)” 23.8+ 35
Waist(cm) 80.7+ 7.8
Hip(cm) 96.2+ 6.4
WHR? 0.8+ 0.1
Body fat(%) 33.8%= 81
SBPY(mmHg) 140.9+23.6
DBP¥(mmHg) 84.8+14.7

1) Standard deviation 2) Body mass index  3) Waist hip ratio
4) Systolic blood pressure  5) Diastolic blood pressure

Table 2. Maternal factors of subjects (n=100)
Variables Mean=+SD"

Age at Menarch{yr) 167+ 1.6

Age at Menopause(yr) 4724+ 5.0
Menstrual Cycle(day) 298+ 45

Period of Menopauselyr) 14.6+ 9.6

No. of Children 40+ 19

Age of first delivery(yr) 233£ 32

Age of last delivery(yr) 328L£ 49
Lactation(mon) 18.6+10.5

1) Standard deviation
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Table 3. Menopausal symptoms and the severity of symptoms in
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Table 4. Mean daily energy and nutrient intakes of subjects

subjects (n=100)
Variable No.(%)

Fever 34( 34.0)

Sweating 15( 15.0)

Flush 7( 7.0

Symptoms Insomnia & 8.0
of menopause  Depression 3 3.0
Others 1 1.0

None 32( 32.0)

Total 100(100.0)

None or mild 57( 57.0)

Severity of Moderate 30( 30.0)
Symptoms Severe 13( 13.0)
Total 100(100.0)

o4¢] 9.7~25% olstrt diExg Adsdcia st
B drudater fAket £E010d v Alvch G4
30.9%. BulolAd-e 85%2 = Albertazzi 1998 1 Ma-
rgaret 1991). oF7k ©8l-2. dHojAdo] 3.6%<) WA, At
o} 4L 19.8%9 Aeg BaEEw (Margaret 1991),
B 2 gAY wd AE-E At 4T fAre e
Aek. @7 737 e zg g1 5(1989)
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BE %2 AHAFT g9 FFARFEFIEES, A
61717l ek AFuleL Table 49 20 BF A%
A TE 944,601 T, AT EF HHFL 1417 6kcal=
ARk 141% FEolgled AFF(1992)¢] HA F
odAde] 1777 5kcal 2vhe @gkar, S22 ZEATA(1987)9)
AFAAG) 1351kcalBrte 2 Holgnt, B vz
MAFL 53.2g02 WA 88.6%2 AHFH v&s B
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& AFFE el T, 95 FUggEArd e 1A (1997)
o) AT T M F(528mg - AR FY 6% ) ETHE e
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(h=100)
Intake % of RDA
Food(g) 944.6 + 275.8" -
Energy(kcal) 1417.6 + 376.9 74.7+20.0"
Protein(g) 53.2 £ 171 88.6+28.5
Animal protein 146 = 109 -
Plant protein 385 £ 140 -
Fat(g) 263 + 124 -
Animal fat 6.6 = 5.8 -
Plant fat 19.7 &+ 114 -
Carbohydrate(g) 2436 = 63.0 -
Crude fiber(g) 63+ 24 -
Ash(g) 180 = 6.4 -
Calcium(mg) 4540 + 206.9 65.61£27.4
Animal calcium 1457 + 1455 -
Plant calcium 3084 £ 160.0 -
Phaosphorus(mg) 937.9 + 297.0 134.0£42.4
Iron(mg) 108 &+ 4.5 89.1£37.6
Animal iron 15+ 11 -
Plant iron 95+ 44 -
Sodium{mg) 3996.7 £1543.2 -
Potassium(mg) 2362.7 x 806.4 -
Vitamin A(R.E.) 6334 L+ 625.7 9051894
Retinol(ug) 335 + 389 -
Carotene(ug) 3060.0 +1868.4 -
Vitamin B(mg) 097+ 031 97.4+30.6
Vitamnin Bi({mg) 0.65+ 0.22 54.1+18.6
Niacin{mg) 123 + 4.2 94.3+32.1
Vitmin C(mg) 105.8 = 60.7 192.4+110.3
Cholesterol(mg) 1043 £ 99.8 -

1) Mean = Standard deviation
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Table 5. The intake from each food group in subjects (n=100) Table 6. The food sources of isoflavone in subjecls {(n=100)
Food groups Intake(g) Food Isoflavone % of total Accumulation
Polatoes 418+ 65.6" Food source intake intake isoflavone (%)
Cereals 273.0+100.5 (g/day) (mg/day) intake
Fruits 143.0+£715.0 Soy bean 10.2 9.1 336 33.6
Eggs 11.3x£ 182 Soybean curd 5.6 9.1 33.3 66.9
sugars 43+ 82 Soybean paste  12.0 28 10.1 77.0
Soy foods 67.0+ 64.8 Soybean milk 150 19 6.9 83.9
Mushrooms 14+ 4.4 oybean mi ’ ’ ’ ’
Fish 26.3% 299 Soybean 1.1 14 5.0 88.9
Milk 337+ 639 powder
Qils 5.2+ 36 Soybean sprouts 8.8 1.1 4.0 92.9
Meats 234+ 255 Soybean curd
Beverages 12.4+ 39.8 (curd residue) 7.9 1.0 3.6 96.4
Processed Food 75+ 334
= Soybean curd
Seasonings 26.0x 16.1 (nglt pressed) 3.2 0.6 24 98.9
Seeds 57+ 129 Sovb d
Vegetables 251.1%111.0 (f‘;‘/ d‘)*a“ cur 0.4 0.3 1.1 100.0
Seaweeds 8.7+ 16.3 €
1) Mean + Standard deviation Total 84.2 27.3 1000
Table 7. The intake frequency of soy foods in subjects (n=100)
Variable Over 5-6/week 3-4/week 1-2/week 1-2/month Less than Almost Total
once/day once/month  never eat
Cooked rice with soybeans 63(63.0) 10(10.0) 7( 7.0 7( 7.0 6( 6.0) 4( 4.0) 3( 3.00 100(100.0)
Soybean curd/
soybean paste soupistew) 60260)  1101.00  2727.00  22020)  9( 9.0) 20200 3(3.0) 1000100.0)
Soybean dregs stew 1 1.0) 1.0 3( 3.0 1101.0) 26{(26.0) 34(34.0) 24(24.0) 100(100.0)
Cooked soybean curd 5( 5.0 4( 4.0 20(20.0) 35(38.0) 14(14.0) 9( 9.0) 10010.0)  100(100.0)
Dumplings with soybean curd 0( 0.0) 1( 1.0} 2(2.0) 8( 8.0 20(20.0) 39(39.0) 30(30.0) 100(100.0)
Spicy bean paste 12(12.0) 9( 9.0) 21(21.0) 17(17.0) 19(19.0) 12(12.0) 10(10.0) 100(100.0)
Soybean milk 3( 3.0 0( 0.0 7( 7.0 13(13.0) 9( 9.0) 31(31.0) 37(37.0) 100(100.0)
Soybean sprouts 6( 6.0) 6( 6.0) 16(16.0) 32(32.0) 23(23.0) 10(10.0) 7( 7.0) 10%100.0)
Soy sauce glazed soybeans 4( 4.0) 4( 4.0 7(7.0) 16(16.0) 23(23.0) 25(25.0) 21(21.0) 100(100.0)
Rice cake with soybeans 202.0) 10 1.0) 2( 2.0) 5( 5.0 30(30.00 35(35.0) 25(25.0) 100(100.0)
Soybean Bindaeddok 0{ 0.0) 0( 0.0) 0( 0.0) 1( 1.0 7( 7.0 54(54.0) 38(38.0) 100(100.0)
T gAY HALE X3 §7) R AlsdET =% %‘:'117‘" 38.2mg, dEA 31.3mg, 3tele] TRl 22
He) Halg 4l o al
2) 0| A BAES Y U FANE Zmg, M7 6.5mg. WeIUA 5.0mas £ 2 ekt o
ol WA Bk £ Q7 iRt dFHFFo]l 2o
24} BAES o aBARS HAT L TANES 2 o .
N n ] = v F5AG QR A HEke] w2 el
[T AP Table 6% T, STHEAN TEOILER  oameee B39 A%, 46 s 35 10
_ = v ) = -
BUATE 273mgo.2 ol 38.6%% TE FAI A _ T LT E;ﬁ ,J dl(Wang £ 1904
A o o it Y]] T - a,
Asgon GeoE F3(33.3%). DH(101%). T6 e %

(6.9%) 59 02 el UFe T8I & o] AZIR
A% 60%0)4L AN EE T8 F o)t
AR 19 G o] ASE HHR%e 3
19. Smgiﬂ £ 2o Ho|o (Ho 1999), AEH 2ALE 3}
YRSl &HF M 150~200mg(Adlercreutz 1991 :

Cassidy 1995)11‘4—— 4 @ttt Maskarinec 5-(1998)¢]
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AT

-

i

1994b ; Messina 1998), ofrjelele] A7 HFHFL o
20mg A= HMessina 1998). W5l &8 o)4aZ
E-& genistein® daidzein®] tiF-Eolck(Kudou & 1991).
Franke 5(1999)02 tiFAIEe] TFE total daidzein,

genistein, glyceting F4HE o 42 fFel= 904ug/g,

TR 355ug/g, &S FUE 125ug/g, W AEF 23008/,
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nmol/mg Croll4] 6 93nmol/mg Crel ®Heiekdl Ui
Diadzein®| E4 w482 1.87Tnmol/mg Crolla. Ge-
nistein2 0.90nmol/mg Cr2 & Diadzein®) #j4 o]
B A= =T F Y o] aFetEe] ¥Rl & olAEHE
H)4d 22 2. 78nmol/mg Crol it

2% Diadzein?] H|4d#ko] genisteing] Wl ZRT =

A7 HAs - AeR a2 - AEA 12

Table 8. Urinary excretion and dietary intake of isoflavones in

shjects (n=100)
Variables Mean =5D"
U?-Diadzein(nM/mg Cr) 1.87+ 1.68
U-Genistein(nM/mg Cr) 0.90% 0.67
U-isoflavones(nM/mg Cr) 2.78+ 2.19
D*-isoflavones™(mg) 27.274£25.90

1) Standard deviation 2) Urinary 3) Dielary
Table 9. Correlation coefficients among anthropometric measure-

ments, isoflavones intakes from soy foods, urinary isoflavone ex-

cretion and menopausal symptoms (n=100)

Dietary Urinary Severity of

isoflavones isoflavone Menopause

Symptoms
Age 0.1439 0.2667%* -0.1201
Height 0.0342 - 0.0046 ~0.0031
Weight -0.0632 —-0.1060 0.1632
BMmI" -0.1007 -0.1082 0.1647
Waist -0.1076 0.0098 0.1439
Hip 0.0005 -0.1533 0.0672
WHR? -0.1820 0.1914 0.1572
Body fat -0.0816 -0.0299 0.1438
SBP? 0.0392 0.1183 0.0131
Dpep® 0.0808 -0.0440 -0.1054

1) Body mass index 2) Waist hip ratio  3) Systolic blood pressure
4) Diastolic blood pressure  5) Person's correlatlon coefficient
*Significance at p<0.01

2 A2 o2 d7daet 2tHWatanabe 5 1998
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Table 10. Correlation coefficients among maternal factors, isofla-
vone intake from soy foods, urinary isoflavone excretion and meno-

pausal symptoms (n=100)
Dietary Urinary Severity of
isoflavones isoflavones  Menopause
Symptoms
Age at menarch -0.0109 0.2030 0.0556
Age at menopause -0.1392 -0.1475 0.1448
Menstrual cycle -0.0075 0.1023 -0.1899
Period of Menopause 0.1644 0.2840 -0.1875
No. ol Delivery 0.0178 0.119 —-0.0983
Age of first Delivery -0.0028 -0.0314 0.0100
Age of lasl Delivery 0.0858 0.1300 - 0.0709
Lactation -0.1649 0.2206 0.0689
Severity of Menopause
-0.2443* -0.0294 -

Symptormns

1) Person's correlation coefficient  *Significance at p<0.05
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Table 11. Correlation coefficients among nutient intakes, isofla-
vone intake from soy foods, urinary isoflavone excretion and meno-

pausal symptoms (n=100)
Dietary Urinary Severity of
isoflavones  isoflavones  Menopause
Symploms
Energy 0.2829*"  -0.0006 ~0.1314
Protein 0.4718*** 0.0792 -0.1176
Animal protein ~0.1403 0.0214 0.1690
Plant protein 0.6840%++ 0.0799 -0.2726*
Fat 0.3053** ~0.0832 -0.1318
Animal fat -0.0762 -0.0084 0.1897
Plant fat 0.3727**  -0,0872 —-0.2397*
Carbohydrate 0.1792 0.0178 -0.1329
Crude fiber 0.4206*** 0.0058 -0.2637*
Ash 0.2332% 0.0360 ~0.1595
Calcuim 0.4692**%*  -0.1153 -0.2126
Animal calcium - 0.0580 -0.1550 -0.0234
Plant calcium 0.6592%  —(0.0084 -0.2725*
Phosphorus 0.4501***  —-0.0268 -0.2043
Iron 0.5209%+* .0199 —-0.2009
Animal iron ~0.1101 0.0975 0.1468
Plant iron 0.5542%** 0.0017 -0.2389*
Sodium 0.0580 0.0147 -0.0916
Potassium 0.4304*+* 0.0241 —0.2866**
Vitamin A 0.0070 - 0.0064 ~0.0648
Retinol - (0.0828 0.0038 0.2581*
Carotene 1905 0.0116 - 0.2865%*
Vitamin B, 0.4137*** 0.0408 - 0.2984**
Vitamin B, 0.1711 -0.0763 -0.1356
Niacin 0.1926 -0.0437 —0.2239*
Vitamin C 0.1452 -0.0043 0.1279
Cholesterol -0.0249 -0.0028 0.1445
lsoflavones - 0.2408* —-0.2443*

1) Person's correlation coefficient *Significance at p <0.05
**Significance at p<0.01 ***Significance al p<0.001
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Fig. 1. Relation of dietary isoflavone intake and urinary excretion.

Table 12. Correlation coefficients among food groups, isoflavone
inlake from soy foods, urinary isoflavone excretion and menopausal

symptorns (m=100)
Dietary Urinary Severity of
isoflavoens isoflavones Menopause
Symptoms
Potatoes 0.0362 -0.0381 -0.0827
Cereals 0.1084 -0.0210 - 0.0508
Fruits 0.0605 0.0371 -0.1557
Eges 0.8205 0.1007 0.2048
Sugars 0.0339 0.1335 —0.2437*
Soy foods 0.5858%%+" 0.3786%* - 0.2304*
Mushrooms -0.0622 ~0.1064 -0.0940
Fishes -0.1069 -0.0705 0.0078
Milk -0.0755 -0.1359 0.0541
Qils - 0.0491 -0.1028 -0.1114
Meats ~-0.0577 0.0450 0.0548
Beverage -0.0507 0.0482 0.0944
Processed food 0.0466 0.1106 0.2556*
Seasonings 0.2962%* 0.0899 0.0197
Seeds 0.2630** -0.0796 -0.2270*
Vegetables 0.0980 0.1243 -0.1490
Seaweeds 0.0416 —-0.0929 -0.1752
1) Person's correlation coefficient *Significance at p<0.05
**Significance at p<0.01 ***Significance at p<{0.001
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