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ABSTRACT

The purpose of this study was to investigate the effect of isoflavone supplementation using soymilk on bone mineral
density in underweight college women aged 19—22 years with lower than average bone mass. The bone mineral
density (BMD) of the lumbar spine and femoral neck of a number of underweight (BMI < 20) college women was
measured. From this group, 33 subjects whose T-score value was below —1 were selected. Anthropometric measure-
ments, dietary recall and BMD were measured before the study began and at the end of the 10th week. The 33 subjects
were given 400 ml of soymilk containing 60 mg of isoflavones daily for 10 weeks. After 12 weeks at the end of 10
weeks treatment, the BMD of the subjects was reassessed. The average age of the subjects was 21.1 yrs. At the baseline,
average height, weight, and BMI of the subjects were 161 cm, 49.1 kg, 18.8 kg/m’, respectively. Mean daily intake of
energy and protein was 1637.2 kcal and 61.2 g, respectively. Mean dietary isoflavone intake was 17.4 mg. Despite the
400 ml soymilk supplementation, there was no significant change in nutrient intake after the 10-week treatment.
However, there were significant increases in lumbar spine and femoral neck BMD. After the study, the BMD of the
subjects’ spine and femoral neck was lower than that before the study. In conclusion, soymilk intake was associated
with a significant increase in the BMD of the lumbar spine and femoral neck in underweight college women with lower
than average bone mass. (Korean J Nutrition 36(5) : 470 ~475, 2003)

KEY WORDS : soymilk, isoflavone, underweight, bone mineral density.

=
ru

4z —°ra1 FEl ol ARE AEshe A8E 2oz
Je HE Aeldld AAE AT F7Keh
B9l Gusos S 47 1Y 93
/\178-0“9} A]a]x% 7%}-0“ L= ° *l:‘ll-
o+ ﬂu}lz fezz xw%——e— E22) B4 R A
AN A
& 9qlo] Hr}?

W AAF] A%

H4d 1 20039 29 124

A : 20033 3€ 13Y

*This research was supported by grants from Korea Institute
S & T Evaluation and Planning (KISTEP).

$To whom correspondence should be addressed.

SZUE5E AUsh] Ysixe A7 B¢ Fd S
(peak bone mass)S Zdsln, £ APARE
ZaAF)e Zo] HA) wHog deA et Barr
SR e AAE9 Hu ZAFPo] F52 ZTHEE 4o
7l 9A 1 Egsh= Al7|E Roljdtty R usty Qo
AE Ay &ub mdshe A% 437 B¢
A3 FARS }@3}11“} I ol%e FE Fule=
L A7) Bt A R}l o) JFgE e
upehs, Ao SARE i—j‘—'—:r?fﬂ F& F23 A7)el e

AE 2 FBL TAA = %‘1 O%EH*M A% 2 9
Az} 240 e 24 2 @

o) ergelsh 173o] Hofelll -
A Aok g A F24

© 2003 The Korean Nutrition Society



o, AARED HolzL AARE,” ¢2E, F4, 7H
QY So HES, a8y 2R Fol ¢
2lo] oz} F WA ¥ Zg P Q3 e =)
Ae9l YA @AV Yok B3 Hojgton, Hoe
AYEY B olaZEREe A Sdkel 3HAY

A7) e Reg By Ha gohA®
Oo|AZEHEL T AEl o gl Qloy JAE
2A% FARE T2E 7D ok g7 o|fgA Y
ANES o g 3 Alekel 29 AFoA o)4Ze}
B8 80.4 mg/day g 245 FIRE W 239 IS4
o] Z+AEE F77F YU Potter” e} ATME #H7
% oXolAl WY 90 mgel olaZEHES 671€TF 2]
Zoll gt AT A, 252 FUEst ¥ AR
t} foF ez ZE AT ) ole e AAT
E& tiRE w73 DA A6 FAFEH Jden H973 A
A B3] FAF 79 H¥e] w2 AAF dL o8s
o g 3 olAaEEE 35 AP njud AAolct o]
of £ Aol dloldME dA AHE F ey
olAZERE S TRl e FHE AYste] A
Faltl Fhe olAZEHE olddE Ly AE
F2 T AFold FAFA FHdFAT ¥

= 3
Jrjgel A9t olATHRS BEOR FF

aHEY Aoz et

et B dFeMs s FolA AdZATTE R
< (BMI < 19) AAF AWAES dteE SUEE S
alod ol 71EoE o] TAH (T score < -1) W
AAE ARSI 1070 55 400 ml (o]AF2HE 60
mg¥H) & THFL AFAFY UL W3S Hlw By
sigich =3 1057 35 H¥e] Bd F tdAE 12
F5o] tA] AR HEE AFugith olF 3 =
g2 o] & AAF =9 T A T
Z 93t 71xAme &85kt st

A7y

1. IROYRY M7 R SN

B A3 HAY AFske © 19~22419 oA
398 A ek A7 A AYE AsiA A
€ 9% A gAE Yo dn] HE ZAE AAEt
1, o] & AAFRFE BMD 7 20991 AAF o)

w

BBEBEBEFE 3605 :470~475, 2003 /471
£ ez U% 54E AN WHOZIEA S 37
2% (=25 < T < -Dol B 7 A AF
7833k A A7 W8-S AHAIs] AEE A
SAE W, 2001 39FE 9U7A] Al#EA

2. S8 R Y

1) g8

AT At 33FelAlE QAT SUE B Sur}
of E34E vehd o]aEehe Y] FFETFES ¥k ola
ZER 60 mgS TSt AE FH (AEAS) 400 ml
2 E 1077 WY FFAPR 57 4G Ao o
AR AAAS, AoldAzRAL PR FEE AN
ot & A7l ARRE e ol A7HEA o2 A F
Fo} go] A7HR 5/ 2F2® duk T/ 2§ 200 ml
g 71&22 38 mg9 olaEehEe] FiEe] 3o,
go] A7 FHE 200 ml F 22 mge] FfrEo Tk
107 Ff 38 A8 FE F 12571 Ad A-elA
F2 A7 & 2299 YA FUE S4E o
AAsIgIT

2) gy

1) AAAE

ATFHWIAELE AFAE o] &3ste] AFSH T A =
A= 2 =9 £47] (Inbody 2.0 Body composition
analyzer precision medical instrument Biospace Co. Ltd.
made in Korea) & AM-3to] 7HHE M “defiollA At
& 81 AP AR AlF, 22A=ASBMI, body mass
index = AF (ke)/[AF (m)]?), AALZF (fat mass),
A A4-& (percent body fat), WHR (waist hip ratio) &k

& 230,

(2) ezt
4 FFE AN Aol AT Ak A, 934

B 5o ARbe 4EAZ Falol A

(3) 4% 9 ok QAR

AopRzAke ZAMIS) AEsel] 2AMe) 2441F 314

2 olgale] 397k9] Gk HA AEkE ZARBKACE Aol
AHAZAL Aike 999712233 (Can—Pro, Computer
Aided Nutritional analysis program for Professionals,
grdoksls] 1998) S ol&sle] dNF I AHZES
BT ol AZThE AABE F2 olaEehE AY
2¥1Q), Holok=Allzt Agpe] FelRle $A1E Franke

N

o



472 /57 Sae] EHEd vXE ¥

593 Lee 579 ABE AMR3lo] B39}
¢ 9% =34
ZAF RRES] EUEE JH dAbge] wa oe @
d QR AHBAVE & 2% (lumbar spine, L2—
L4) ¢} thE73% (femoral neck) Q] F HYE o]F oy
A HAMA FYUE &37] (DEXA, Dual energy X-—ray
absorptiometry, ESLIPSE, Norland) 2 #3314t &
9 SUEER B8FE FAE Al 2 2F0A A 4 2F
=

M9 EUEY HFS ARSIgith Q38 dEFY

e

T FE olgsle] Al SEEE vehlle F2 419
B Al SUEA %9 AolE AN SUEA S wFEUAL

Z UpolA 92 711 T—score® AAEHIThH

3. &N

£ Ao Polxl BE A SAS 273 (Version
8.1)& o833t AAAZ, AF L FUdA AH 3, =
4% 79 BE ¥ge B9y ZFExE Fillen, £+
T8 A - 3o ¥ge] M3k= paired—t test® S A
et 71zl o Al FRHe] BlEE ANOVA ¥
Duncan’ s multiple range test 4 X7} z}0]9] #2]

3E A,
it 9 0%

1. YA o1y A MAHIZARS

AT didAt 33959 AH Y AAASAISL Table 13
2ok AY didAte] BE AL 20841900, BE 2
7 A8 14.14%ch AL 161 cm, AFL 49.1 kg
207 T A 71EAVAA B s 214 4F
2] 161 cm9} 54 kgell v3f A2 Apol7} ot AF
< 433] wokch wE Ags AFgkel Qs sl
tdAte] B AZDBAF (BMDE 18.8 kg/m’E §H=<9)
A7 IEX" Y a2 AHF 21.6 kg/m*H} WA et
sl A7 iRk B sEl-dgelgdnlE (WHR)

Table 1. Anthropometric measurements in subjects

Variables Mean + SD
Age (yrs) 20.8 + 3.1
Age of menarch (yrs) 141 £1.1
Height (cm) 161.0 + 3.1
Weight (kg) 49.1 £ 3.3
BMI (kg/m®® 18.8 = 1.1
WHR? 08 +00
Body fat (%) 27.8 +3.7

1) Body Mass Index
2) Wadist Hip Ratio

< 0.8g Uehliglon, didzte] Ha AALE-S 26.8%
olitt.
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3 A3 v)gol W3 A= Table 2, 37 2k AF A
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1637.2 kcal (81.9 % of RDA) 2 o]& 1998 =Z1lA
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93.6%°l Hl&] ¥ FA}E @A 61.2 g (111.3%

Table 2. Mean of daily nutrient intakes in subjects

Variables Before After
Energy (kcal) 16372+ 4329” 16982+ 337.4
Protein (g) 61.2x 209 64.6 = 17.0
Fat (@) 499 = 23.1 536+ 180
Carbohydrate (g) 2333+ 584 2431 £ 56.2
Crude fiber (@) 45+ 24 3.8 = 1.6
Ash (g} 162 = 6.2 162 5.9
Calcium {mg) 4002 = 1709 4192 = 188.9
Phosphorus (mg) 889.2 + 278.1 943.8 £ 260.7
Iron (mg) 104 = 4.6 123 = 57
Sodium (mg) 3466.5 = 1334.7 3520.3 £ 1145.1
Potassium (mg) 1925.7 = 691.8 21745 £ 9740
Vitamin A (R.E) 690.5 £ 387.9 935.9 + 1390.1
Vitamin B, (mg) 1.2 = 0.5 1.1+ 0.4
Vitamin B, (mg) 11+ 08 13+ 1.3
Niacin (mg) 130 £ 6.3 15.0 = 50
Vitamin C (mg) 91.7 = 83.6 704 = 460
Cholesterol (mg) 2240 = 1463 2703 = 180.8
Isofiavone (mg) 174+ 195 173+ 190

1) Mean = SD
2) Significance as determined by paired t-test

Table 3. Percent of RDA values of daily nutrient intakes in su—
bjects (%)

Variables Before After
Energy 819+ 216" 849+ 169
Protein 1113+ 379 117.4 £ 308
Calcium 572+ 244 599+ 27.0
Phosphorus 1270+ 39.7 1348 + 37.2
Iron 65.1 £ 28.9 770+ 35.6
Vitamin A 98.6 + 554 133.7 £ 198.6
Vitamin B, 119.0 £ 53.8 1127 £ 41
Vitamin B, 95.0 £ 69.7 108.7 £ 105.3
Niacin 100.3 = 48.1 115.6 £ 38.1
Vitamin C 131.0 £ 119.4 1005+ 657
1) Mean =+ SD

2) Significance as determined by paired t-test
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Table 4. Isoflavones intake in subjects

f

&

Variables Before After
Isoflavone (mg)
Diet 174 £ 195 17.3 £ 19.0
Diet + Supplement 174 £19.5 77.3 £ 19.0™"

1) % of Recommended Distary Allowances for Korean (7th ed.)
2) Significance as determined by paired ttest
*x p<0,001
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Table 5. BMD of subjects at the base line and 10 weeks treat-
ment

Variables Before (n = 33) After (n = 33)
BMD-S® (T-score) —-1.45 + 062" -1.29 £ 063"
BMD-S (g/cm?) 0.86 + 0.09 0.89 + 0.09"""
BMD-F® (T-score) -1.17 + 0.60 -0.88 + 0.82"""
BMD-F (g/cm?) 0.80 + 0.08 0.83 + 0.09"*
1 Mean = S.D.

2) Significance as determined by paired ttest
**++: 0 <0.001

3) Bone Mineral Density-Spine
4) Bone Mineral Density-Femoral neck

Table 6. BMD of subjects at the 10 weeks treatment and 12
weeks prolonged study

Variables Before (n = 22) After (n = 22)
., 3) -

BMD-S” (T-score) 143+ 061" —1.62 + 061%™
BMD-S (g/cm?) 0.87 + 0.09 0.84 + 0.09""
BMD-F® (T-score) -1.05 = 0.61 -1.29 + 0.62™"
BMD-F (g/cm® 0.82 + 0.09 0.78 + 0.09"*"
1) Mean £ SD.
2) Significance as determined by paired ttest
*++: 0 <0.001

3) Bone Mineral Density-Spine
4) Bone Mineral Density-Femoral neck
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Fig. 1. Effect of soymilk supplementation on bone mineral density.
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