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ABSTRACT

Effect of soy isoflavone supplementation on bone mineral density in

young women with osteopenia

Eun Jeong
Advisor : Prof. Ro, Hee-Kyung, Ph. D.
Department of Food and Nutrition,

Graduate School of Chosun University

This study was conducted to investigate effects of soy isoflavone
supplementation on bone mineral density in 36 young females with osteopenia
for 12 weeks. Subjects were divided into three groups on the criteria of status
of bone mineral density. The experimental groups were supplemented with
either 80mg of isoflavone[Iso-80] or 40mg of isoflavone[lso-40]. To placebo
group 40mg of powdered glutinous rice was administrated.

It was found that many subjects with osteopenia had higher percent body fat
and lower activity level compared to control group. There was no significant
difference in serum osteocalcin concentration between Iso—-40 and placebo group,
but significant differences in osteocalcin concentration were shown between
Iso-80 and placebo group. BQI was positively correlated with mineral content,
lean body mass, muscular mass and blood components such as albumin, Ca,
Mg, ALPase and osteocalcin.

Both Iso-40 and Iso—-80 supplementation for 12 weeks significantly increased
protein and mineral content in the body. Supplementation of isoflavone was

more effective to control total cholesterol and LDL-cholesterol compared to

- Vil —



placebo group. Furthermore, there were significant differences in potential
variations In blood Ca concentration and osteocalcin among Iso—40, Iso—-80 and
placebo group after the experiment.

The results suggested that body fat rather than body weight is a major
contributor to lead to lower bone mineral density in young females. Since lower
intakes of Ca and folate were noted in the subjects emphasis should be given
to adequate intakes of these nutrients in the subjects.

Conclusively, 12 week isoflavone supplementation in young females with
osteopenia had positive effects on bone mineral density and bone turnover
marker, contributing to higher bone mineral density and lower blood mineral

concentrations.
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F 86mgel ol&ETeE S FodS W HDL-Zd=HE] F=7F fFodo=
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JArR FEFEFE Astste oz Holzlvka 9 TH93).

ol ol MEANAM A2EZA FEAV THAGYE AFLAA o 2EZAlo] QlE

Z71 6(interleukin 6, IL 6) 59 &+ Fol T3 A EZl(cytokine) HAFE A3} A

U, st Axe] #3E oAste TGF-Bo AAS SXFo=zH 2545 AAG)

i Qe 7hsAdeol Adnta A7letar AvH94). B3I o viro A @OlA 17 B
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—estradiol®] =o} AX & AXo FAS FFFI type I collagen mRNAE
T7HE T AR A d2ERA] PR dojsta & LR st JTH9).

o) AETHEL HAo EA = A EA sterol2 o 2EZANI FAG FERE 7}
2 2R FEAdd ATt oEZA
5$ 3+ phytoestrogen® & el x] Jrh(96). o] A=
e Fx2A -7 5H R 17 B-estradiol® KA o] AETA 7% 7HA|
a1 e AeE HIuHEI JQuh(24). Tsutsumi(97)2> coumestrolo] F-7+4
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o FFI AMIAY, Aol & AujgA e wet zko]r] k. o]t dE] T
1079 AFolA F= AFH, FI, wotz yFo] oliaEdde] FEFS BT
A3 2P F o= 128mg/100g, wio} 1,031mg/100g, £33 33mg/100g o2 ujole] o]
AEdE ko] b2 FHel Hlgte] dFeA B AoRE XAEO diFollA o]
FehEe] £ Fadolth tF o]aFdhES 1931 Walzel 9jdte] H o=
A o]% Coward 5(108)°] 80% HWEES o]&3sle EIsdz, dA=E &4
g7 wjotE oE&ES o]fste FEFAHS AAA @A E A7 G Ultra
filtration #8S AA, FH¥4 F dxso diF AYLA olaEdds FE39
A "l o] wW ARz FAWE oliATEY F
5600mg/100g, SWAAA FHL 9000mg/100g, Ultra filtration FAolA+=
13,000mg/100g, =234 21,000mg/100g .2 ®W3tA A rH(107).
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7)
Ao Foz HExTH 1g
g gFor AAEAded, IA=FY oiaEdE FEFS 1,045ug/g, EFE
1,067ug/g, FH+ 650ug/g, AF5 89%5ug/g, =FH 685ug/g, i 6l6ug/g O =
AT o] A S35 dAFeAE "Fe  ojixZgtE ko
125.87mg/100g, ¥ 7 81.97mg/100g, =7 56.37mg.100g, - 12.34mg, 100g, &
UE 12.22mg/100g, 2% 11.61lmg, 100g, F4% 9.69mg/100g, <=F5F 6.79mg/100g
FolAth HAW 5B TR FHol wek Zolrb AAAT F+ 1,151me/kg,
=4 920mg/kg, T 676mg/kg, AY 627mg/kg, = 291mg/kge] oA FTHE
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Alekel 5(22) o)A Z RS 3% 80.4mg® T3 ZAI lumbar spined L%
7F #98A F71s e sl 3L, Wangen 5 (116)2 3% 130mgd] oA oE %
of Al FHARAIFEANA EiAbel]l A A AEFE Bt sk By oopyt
Clifton-Bligh & (117)> 3% 855mg2] o]l&EetE S 6719 st 43 A 22 %
o] fo5tA =7tstd vt gtk Uesugi 5(118)L 3% 61.8mg A3 A =&

A E7F YA ZAaATYga e, Yamamori 5(119) 5% 3FF 37.3mg9 9]

Chen (12009 AFolA= 4L 27 40mg 8Omg9] Ol AZEHE Fo] Al

Ll , Gallagher 5(121)& 4 d 96mg?] o]lAaZelE Fo] A Z3 HFo UL
of o] Fo = ATk ST o2 B AFoA olaZEtE o AF

Z5cl Wkl m= FDA® Health Claimo] thii 7FgA 5ol 5o = @A
AW o ZaE AF Zded 2718 5 J=s T Aol e 94T
AH(122). AW oAt E e AAT Fe S vAALEE IAT F v
A adelE B 2
AATe=A dedua stolxq Adr] ool Al olaEede]l &9 U=

3 O

™=

gF AEe A% A%ce ww dagel g 2449 w
=



oA E AFEGA A dF A FRES FaAl AL 200 oA,
A = n3Y T A4S IEE SAHAS T3t FFo T-score’t
5 ~ -1 Atolo] @aldst= A=2ZA =2 T (osteopenia) S Hol= 36% A T,
A gidAES ddem 747 AL or FF Iso-80(e] &EdE 80mg F
o) ¢ 129, Iso-40(°] A Z T 40mg Fol)T : 1294, HIFFA(FH27IF 40mg F
T 129 FUMR FEY Toscoredt AAHFAFIE AR dxd 12Wow

dsto] T 48W & W o= s tH(Fig. 1). A 713k 20061 12494 2007 4

£
-

ol Ax ANFHYOow, o] £FE Tt 12Fe] AH AWY vk RE 29
o Bele qu FolE A Fo WA o4

A2Ad 2D B

2 AFAAE olaZFgEY Fort FAFTES Holy FdL AdHEY =H
2 FgAbA el WA= g3 E dolry] fste] RV o v oA
To o]AZ e FoJ(80mg), FUE BT} ¥ AAAE AFE
2 (40mg) 7 1 F(FHA7FF 40mg)S 125 FAF o] sk oo wEl o]aE:
40mg Fol L Iso-40%, o] AZ g E 80mg Fol < Iso-80v, F271E 40mg F

oA e SR PO

4
i)

ol
ol
25
32

2 Ao AlgH o]AZHEL2 AFW CPY Aol =T (soy aglycone isoflavone)
= g o} Tt T3k 9 ofF o

S o] gstdon, rolEetE A7t A A

of A&¥ $Fe FAAVFFE A0mgs FostAT AojFue o)aEtEe A
v F A (aglycone) B E]Z mg 9 tho] = Al ¢l (dadizein) 8.77%, = 2] Al €l (glycitein)
8.95%, Ay 2~¥] 2l (genistein) 2.88% & o] Fo]x 3l

BX
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A34d Ased WS R UH

I Z2ARFA 54

2
Hom AYgE =4 a—?i, o] P FE HEzA FHTh w3 QA
T BF AR, F Hd e A, TV ARARSE 28 dauA o] &A%

AEQLAT detgael s AL A%e Wi Tz 44 e Boq A

>
o
ol
i
o
fr

d st Olem7bA HAHsR L, ATE 01lkg7tA FA ekl
(TBF-501, TANITA, Japan).

A A3 BRI AW F A= SlimManager I(SM-300, LG IBM, USA)Z A |
A 7] A &= A ¥ (bioelectrical impedance analysis method, BIA)S o] &3ttt A A
A7 A G S Hold 4] AETA EA e d7] A=A Aol& o] &3}
A S dSste WRelt. W7 ARA S FE A=l nldstH, AlE
TE Aasted, AW 242 939 AxR o] FolA

A AlE FdH o Honw ZARA} ddow

o AAg el A SARG. 2 Aae AL Eol7] Ao, 54 @



2w Rl 9%e & & oAb oY AxEd U FA Bast oldw
0AE Fol7] Hote] HET FRAHD of - £V B F ode AAsgon,
AAS Bl F AATE A8e WL e 2APoR Z40 ARES F9

2218 AT Ao o3 A A A (Quetlet’s index, body mass index,
BMI=Al % (kg)/A34(m)) & Arsk otk BMIE AAF: 185 A4 185~22,
AT ol ¢ =230 % ERFIFHUILA26), AAWFS Robert(127)7F A A1 AW A
W R (%)l mEk mhEr (13%, A2 13~23%, HAlF ol >24% 2 EF3

—

o T =
3 I =34

A ALY EEE AL AYFH 253 54 H(Quantiative Ultrasound,
QUS)E o] g3l FWE =A7] SNOST-2000(0seoSys Co. Korea)® 2L EZ =
Z(Calcaneus)FHE &4sAd. 2% A5+ BQI(Bone Quality Index), =21
Reference Datags W3 T-score(d-> A Hd=drEe vluzx) 2 Z-score
(7 A" ZF9 D vux)E AHEs At BQIe WE 5943 259 Fa
o] AE=2 we FxE Wk st= BUA(Broadband Ultrasound Attenuation)<}b
s TH 259 AsY £x2E5 W Fr]E TS dHEll= SOS(Speed of

7h 2RAH 2 A

8AIZE & 5 EDTA A#d xgas ol fsto] A olA 8ccEs: ANPotS



o AP AdLE 3000rpmeoll A 1587 fAAREEste] dHS B 5
polyethylene tubeo] o} EAE& ANE82 Algstgon, A AA7A -707C ol A

n g,

b4 23 U gud 9 A4, 24 3

—

g% ALPase, ToWd, 457 2 vtadvlg, SAAAE, T2 2H =L FUJI
Plain tube 15ml ° wo} AFdREA 7] FUJI DRI-CHEM 3500(FUJIFLIM,
Japan)o. 2 EA s oen ztzte] JRE =A4 slide(FUJIFLIM, Japan)E A&t

HDL-Z# £ H 22 FUJI Plain tube 05ml €710l &3 100u09t A& Ay
100ms TF F F74% 21 5-63 EE50 4o & F A4 1083 FolE
o 10% 5 9AEYZE 2000rpmoll A 1027 AAl e st A4S ALgsiH, =
44 slide(FUJIFLIM, Japan)E Ab-&3to] 73 ALsl ).

g3 5 LDL-FdH2HE 35S 33 22 Friedewald formula(128)0 <] A3}
o] A&kt

LDL =@ 2HE = (F=d2HE)-(HDL =28 E)-(F4#4/5)
t}. Osteocalcin

g3 W LxHe#AME WAH 9 FA W (radioimmunoassay, RIA)S o] &3t
ACTIVE HUMAN OSTEOCALCIN IRMA DSL-7600 kit(Diognodtic Systems
Laborotories, Inc. USA)®] y-counterE AF&3t9tt. A HAAHUE 3l
Trasylol 10040/ml& E Ao H7}ate] A& ml vkl 1000 IU Trasylolo] X5 A
st Alg e A7 25, BHE, AANT dH3 A" F 25uS FHsHAT
7z} Al Ao anti-Osteocalcin(I-125)2 200 ¥ 1 WA= 7| XS AAT oL
25Coll A 4A1%F 180 rpmo. = A IIA 7| vl A AT 2 Ao dAE T
Az 5 2mle] Al oo w 23] Al s3]
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Table 1. Characteristics of subjects by bone mineral density

unit : N(%)

Bone mineral density

Normal” Osteopenia T, ¥
(n=12) (n=36)
Age(Yr.) 21.8+05" 21.7+1.8 £=0.105
Home in town 9(75.0) 27(75.0)
Type .
) Dormitory 0C 0.0) 2( 5.6) 0.800
of residence Boarding oneself 3(25.0) 7(19.4)
Monthly {20 4(33.0) 8(22.2)
pocket money 20-30 5(41.7) 16(44.4) 0.660
(10,000won) >30 3(25.0) 12(33.3)
Regularity of Yes 10(83.3) 22(61.1) 5 178"
menstruation No 2(16.7) 14(38.9)
Yes 1(8.3) 4(11.1)
Smoking Ex-smoker 2(16.7) 5(13.9) 0.114
No 9(75.0) 27(75.0)
o Yes 7(58.3) 27(75.0)
Drinking 1.210
No 5(41.7) 9(25.0)
Light 5(41.7) 26(72.2) .
Physical activity 3.674
Moderate 7(58.3) 10(27.8)
Daily walking <20 0 0.0) 7(19.4) 5 730"
time(min) > 20 12(100.0) 29(80.6)
TV watching & 1 2(16.7) 5(13.9)
Computer using 1~2 7(58.3) 18(50.0) 0.501
(hr/day) > 2 3(25.0) 13(36.1)
* 1 p < 0.05

1) Normal : T-score » -1.0, Osteopenia :

2) MeantSD

T-score -1~-25
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Table 2. Anthropometric measurements of subjects by bone

mineral density

unit : Mean+SD

Bone mineral density

Normal Osteopenia T

(n=12) (n=36)
Height(cm) 162.6+54 160.5+5.1 1.202"
Weight(kg) 51.8+5.4 52.4%5.8 -0.312
Body protein(kg) 7.910.8 7.8£0.8 0.459
Body mineral(kg) 3.0£0.2 2.9+0.3 0.127
Body fat mass(kg) 12.3+2.5 13.1+2.9 0.470
Lean body mass(kg) 39.5+3.4 38.7+3.9 -0.121
Total body water(kg) 28.9+2.5 29.0+2.8 -0.214
Body muscle mass(kg) 36.6+£3.2 35.7£3.5 -0.066
Abdominal subcutaneous fat(cm) 2.1£0.5 2.3%0.7 1.008"
BMI(kg/m*)" 19.8+0.9 20.3+2.0 0.908"
% body fat (%) 22.8£2.9 24.0£3.5 0.388"

£ 1 p<0.05, #x: p <0.01
1) BMI : body mass index = weight(kg)/height(m)
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Table 3. Distribution of obesity indices of subjects by bone mineral

density
unit @ N(%)
Bone mineral density
Normal Osteopenia X
(n=12) (n=36)
Underweight'’ 0(0.0) 9(25.0)
BMI Normal 12(100.0) 23(63.9) 5943
Overweight 0(0.0) 4(11.1)
Lean” 0(0.0) 1(2.8)
9% body fat Normal 7(58.3) 17(47.2) 6.686
Mild overweight 5(41.7) 18(37.5)
# p <0.055

1) Underweight: <185, Normal: 185~22, Overweight: >23
2) Lean: <13, Normal: 13~23, Mild overweight: >24
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Table 4. Biochemical

indices of subjects by bone mineral

density
unit : Mean+SD
Bone mineral density
Normal Osteopenia T
(n=12) (n=36)
Total - protein(g/dl)"” 7.3+0.4 7.4+0.8 -0.185
Albumin(g/dl)” 4.9+0.3 4.8+4.6 0.213
Total - cholesterol(mg/dl)” 170.8£33.9 189.9+£39.5 -1501"
Triglyceride(mg/dl)” 77.3+37.3 94.0+43.4 -1.193"
HDL*CholesterOl(mg/dl)5> 48.8+10.2 46.7+15.6 0.443"
LDL-cholesterol(mg/dl) 106.5+30.4 124.4+39.2 -1.443"
+ 1 p<0.05

1) Reference range

2) Reference range

3) Reference range :
© 50~149mg/dl
© 45~69mg/dl

4) Reference range

5) Reference range

1 6.7~8.3g/dl
1 3.6~5.0g/dl

150~219mg/dl
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Table 5. Bone density of subjects by bone mineral density

unit : Mean+SD

Bone mineral density

Normal Osteopenia T
(n=12) (n=36)
Bone quality index(BQI) 95.2+7.2 77.9+5.2 8.986""
T-score" -0.47+0.39 -1.40£0.28 8.969"
Z-score” -0.44+0.40 -1.46+0.31 9.101°""

w1 p<0.001

1) T-score : Subjects’ BQ I- young adult BQI/Standard deviation of young adult value(20~49 year)
2) Z-score : Subject’ BQI - age matched BQI/Standard deviation of age matched value
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Table 6. Concentrations of serum mineral and bone turnover

markers of the subjects by bone mineral density

unit : Mean+SD

Bone mineral density

Normal Osteopenia T
(n=12) (n=36)
Calcium (mg/d)" 9.8+0.5 9.0+1.0 2.135
Mineral ‘
Magnesium(mg/dl)”  2.1%0.1 2.2+0.3 -1.325
Bone turnover ALPase(U/L)” 1755+27.7  160.0£27.0 0.716"
marker Osteocalcin(ng/ml)”  10.1+6.6 8.9+1.2 1.065
% 1 p<0.05
1) Reference range : 8.4~10.2mg/dl

2) Reference range : 1.5~2.5mg/dl

3) ALPase(Alkaline phosphatase activity) reference range :

4) Reference range : 9~55ng/ml

104~338U/L
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Table 7. Dietary behavior of subjects by bone mineral density

unit : N(%)

Bone mineral density

Normal Osteopenia xr
(n=12) (n=36)
Yes 10(83.3) 25(69.4)
Skipping meals/day 0.879
No 2(16.7) 11(30.6)
Breakfast 9(90.0) 23(92.0)
Kind of meals
] Lunch 0( 0.0) 1( 4.0) 0.853
skipped
Dinner 1(10.0) 1( 4.0)
Lack of time 4(40.0) 11(44.0)
Reason for No appetite 1(10.0) 3(12.0) .
6.008
skipping meals To reduce body weight 4(40.0) 2(8.0)
Habitual behavior 1(10.0) 9(36.0)
Breakfast 0( 0.0) 2(5.6)
The biggest meal
Lunch 9(75.0) 22(61.1) 1.135
of the day
Dinner 3(25.0) 12(33.3)
Yes 5(41.7) 12(33.3)
Food prejudice 0.273
No 7(58.3) 24(66.7)
Frequency of 0-2/week 9(75.0) 20(55.6)
processing food 3-5/week 3(25.0) 12(33.3) 2.097"
consumption 6-7/week 0( 0.0) 4(11.1)
Yes 5(41.7) 28(77.8) .
Coffee drinking 5.463
No 7(58.3) 8(22.2)

Fisher’s exact test,

x0 p <€0.05, == p <0.01
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Table 8. Dietary isoflavone intake of subjects by bone mineral

density
unit : Mean+*SD
Bone mineral density
T
Normal(n=12) Osteopenia(n=36)
Isoflavone(mg) 25.1+34 24.2+3.2 0.858
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Table 9. Mean daily nutrient intakes of subjects by bone

mineral density

unit : Mean+SD

Bone mineral density

T
Normal(n=12) Osteopenia(n=36)
Energy (kcal) 1979.7+3125 1803.5£365.0 1.497
943+ 14.9)" (85.9+17.4) (1.497)
Protein(g) 779+ 18.3 61.7£18.9 0 500"
(1731 40.6)” (137.2+41.9) '
Plant source(%) 420+ 11.4 495+105 ~2.089"
Animal source(%) 58.0+ 11.4 50.5+10.5 2.089"
Fat(g) 67.9+ 243 505+ 16.2 2.823"
Plant source(%) 469+ 21.4 53.8+20.0 -1.031
Animal source(%) 53.2+ 214 46.2+20.0 1.031
Cholesterol(mg) 325.7+181.3 300.2+169.7 0.448
Carbohydrate(g) 271.4+ 743 2655+ 71.2 0.243
P:F:C(%)” 155 : 305 : 54.0 14.0 : 259 : 60.1
Dietary fiber(g) 9.9+ 9.2 139+ 7.2
. ~1532
(39.7+ 20.8) (55.5+28.7)

x1 p <0.05, == p <0.01

1) Energy intakes were compared with estimated energy requirement(EER)
2) Percentage of recommended intake(RI)

3) Ratio of protein , fat and carbohydrate in energy

4) Dietary fiber intakes was compared with percentage of adequate intake(AI)



Table 9. Mean daily nutrient intakes of subjects by bone
mineral density (continued)

unit : Mean+SD

Bone mineral density

T
Normal(n=12) Osteopenia(n=36)
Calcium(mg) 572.5£365.4 470.2+217.4 1177
(81.8+52.2)" (67.2+31.1) '
Plant source(%) 48.0+17.7 53.9£19.3 -0.938
Animal source(%) 52.0£17.7 46.1+19.3 0.938
951.5+201.1 901.2£299.4 |
Phosphorus(mg) 0.54
(135.9+28.7) (128.7+42.8)
Ca: P 347 : 65.3 33.3 1 66.7
Iron(mg) 135+ 35 118+ 45
1.149
(96.3+£25.3) (84.6+32.0)
Plant source(%) 60.0+18.1 69.4+12.9 -1.980"
Animal source(%) 40.0£18.1 30.6£12.9 1.980"
Sodium(mg) 3365.1£1066.7 3537.2£1139.2 0.046
(224.3+71.1)” (235.8+75.9) '
, 84+ 21 74+ 21
Zinc(mg) 1.404
(104.4+26.8) (92.0£26.4)
Vitamin AR.E) 1632.7+557.4 712.6+399.4 0743
(251.2+82.3) (109.6+61.4) '
Thiamin(mg) 1.3+ 06 1.1+ 04
1.465
(117.3+50.3) (96.9£38.5)

. p <€0.05, =*: p <0.01
1) Percentage of recommended intake(RI)

2) Sodium intakes was compared with percentage of adequate intake(AI)



Table 9. Mean daily nutrient intakes of subjects by bone

mineral density (continued)

unit : Mean=SD

Bone mineral density

Normal(n=12) Osteopenia(n=36) 5

Riboflavin(mg) 1.4+ 0.9 1.0+ 04 .

(113.7+71.7)" (87.0+33.3) 17600

Vitamin Bs(mg) 16+ 06 16+ 06 0.066
(117.6+37.3) (116.6+34.0)

Niacin(mg) 177+ 55 1277+ 48 3018
(126.1£39.6) (90.5+34.0)

Vitamin C(mg) 91.1+ 69.5 95.7+56.3 0230
(91.1£69.5) (95.7£56.3)

Folate(ug) 211.2+ 734 2059+ 84.1 0.193
(52.8+18.3) (51.5%+21.0)

Vitamin E(mg) 13.7+ 5.1 143+ 74 -0.255

0 p <0.05, **: p <0.01

1) Percentage of recommended intake(RI)
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Table 10. Percentage of estimated average requirements(EAR)

and distribution range of nutrients by bone mineral

density
unit : Mean+SD
Bone mineral density
T, ¥
Normal(n=12) Osteopenia(n=36)
Protein 222.6+52.2 176.4£53.9 2.590"
Below 0 0.0)" 2( 5.6)
Over 12(100.0) 34( 94.4) 0.696
Calcium 98.7+63.0 81.1+37.4 1177
Below 7( 58.3) 27( 75.0) 1910
Over 5( 41.7) 9( 25.0) '
Phosphorus 164.1+34.7 155.4+51.6 0.541
Below 1 83) 5( 13.9)
Over 11( 91.7) 31( 86.1) 0.254
Iron 122.5+32.2 107.6£40.7 1.149
Below 5( 41.7) 17( 47.2) 0.112
Over 7( 58.3) 19( 52.8) ’
Zinc 119.3+30.7 105.1£30.2 1.404
Below 0o 0.0 0o 0.0 B
Over 12(100.0) 36(100.0)
Vitamin A 354.9+119.7 154.9£86.8 2.743"
Below 4( 33.3) 8( 22.2) 0.593
Over 8( 66.7) 28( 77.8)
1) N(%)

Fisher's exact test

0 p <0.05, **: p <0.01



Table 10. Percentage of estimated average requirements(EAR)

and distribution range of nutrients by bone mineral

density (continued)

unit : Mean+SD

Bone mineral density

T, X
Normal(n=12) Osteopenia(n=36)
Thiamin 143.3+61.4 118.5£47.0 1.465
Below 1 8.3) 11( 30.6) 9.370°
Over 11(¢ 91.7) 25( 69.4)
Riboflavin 136.5+86.1 104.4+39.9 1.760"
Below 4( 33.3)" 16( 44.4) 0457
Over 8( 66.7) 20( 55.6) '
Vitamin Bg 137.2+435 136.1+50.7 0.066
Below 1 83) 7( 19.4)
Over 11( 91.7) 29( 80.6) 0.800
Niacin 160.5+50.4 115.1+43.3 3.018"
Below 2( 16.7) 15( 41.7) 9 459"
Over 10( 83.3) 21( 58.3)
Vitamin C 121.5+92.6 127.6£75.0 -0.230
Below 6( 50.0) 17( 47.2) 0.023
Over 6( 50.0) 19( 52.8) ’
Folate 66.0£22.9 64.3+26.3 0.193
Below 11( 91.7) 32( 88.9)
Over 10 83) g1 00H
1) N(%)

Fisher's exact test

0 p <0.05, **: p <0.01
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Table 11. Correlation betw een bone density and related variables

of anthropometric or biochemical indices

BQI T-score Z-score

Height 0.029 0.022 0.038
Weight -0.181 -0.188 -0.177
Body protein -0.206 -0.216 -0.214
Body mineral 0.191 0.200 0.194
Body fat mass -0.135 -0.139 -0.128
Lean body mass 0.190 0.199 0.192
Total body water -0.185 -0.193 -0.186
Body muscle mass 0.205 0.215" 0.206
BMI -0.170 -0.174 -0.175
% body fat -0.046 -0.045 -0.035
Abdominal subcutaneous fat -0.272" -0.270" -0.284"
Serum Total protein -0.016 -0.012 -0.042
Albumin 0.022 0.024 0.001

Total cholesterol -0.238" -0.240" -0.256"
Triglyceride -0.166 -0.161 -0.164
HDL-cholesterol 0.001 0.003 0.001
LDL-cholesterol -0.208 -0.212 -0.227"

Calcium 0.153 0.159 0.149
Magnesium 0.156 0.152 0.176

Al Pase 0.040 0.041 0.046
Osteocalcin 0.346" 0.351° 0.357

x p <0.05
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Table 12.

isoflavone and indices related with bone density

Correlation

betw een

nutrient

intakes

including

BQI T-score Z-score Osteocalcin  ALPase
Energy 0.199 0.197 0.204 -0.129 -0.088
Protein 0.300° 0.296 0.308° -0.008 -0.078
Fat -0.153 -0.153 -0.156 -0.367" 0.070
Cholesterol -0.059 -0.055 -0.038 -0.071 -0.199
Carbohydrate 0.185 0.180 0.185 0.303° -0.160
Dietary fiber -0.219 -0.218 -0.222 -0.052 -0.305"
Calcium 0.151 0.162 0.157 0.212 -0.123
Phosphorus 0.059 0.063 0.060 0.057 -0.227
Iron 0.061 0.063 0.052 0.068 0.156
Sodium -0.013 -0.017 -0.021 0.140 0.008
Zinc 0.154 0.154 0.161 -0.089 0.019
Vitamin A 0.229 0.238 0.234 0.123 0.185
Thiamin 0.029 0.027 0.027 -0.360" 0.027
Riboflavin 0.100 0.118 0.112 -0.028 0.257
Vitamin Bs -0.010 -0.012 0.002 0.046 -0.092
Niacin 0.214 0.220 0.226 -0.051 0.048
Vitamin C -0.096 -0.095 -0.089 0.123 -0.025
Folate 0.003 0.001 0.021 0.170 -0.056
Vitamin E -0.161 -0.164 -0.154 -0.058 -0.086
Isoflavone 0.320 0.322 0.334° 0.098 -0.138

* p <0.05



E AFoAE oiaZTeEe Fort ZAPZFL HolE L iS5 ZUE
9 AR o HXE FHE dolry] 9dte] oAZTEE 40mg FATL
Iso-40+, o] 2 Z e} E 80mg F ol < Iso-807, HA71FE 40mg FA T 9T

Fo Wy

Lo

AP A S o] dRbAbel Wk =AME 3= Table 133 2ok AR thd#be] o
o A#E 2 Iso-407 21.741, Iso-80 21.3A41, HoFFolat 222490 4 e+
Iso-407 2 A8 AF 833%, AH 16.7% A i, Iso-80v"> A& AF 75.0%, A+
83%, 7I=A AT 167%™, ffFoldol = AHAF 66.7%, #37F 33.3%
Ak FHRAYA FUE AYE Fteike AE Iso-407 o}y 2 58.3%, Iso-80*
oAl oty 27 16.7%, 9T ‘ol Q) 35.7% = Iso-40w oA A& =13 A
o st AT Bekoy FAA R folg Aol gl

ZAOAAE ] FA o ZAF AW Iso-40w S A FA FA A $7 8.3%,
#71 Fd™oel Sl oAl 167%, AFFEH H$A G A4S 75.0% AT
Iso-80 ol e @A FA T 4%7F 25.0%, 71 FA=Ho] A A4 16.7%,
AT 994 gL o2 583% A om, fFoToME A FAH] e
Aol 83%, AuiE M$A & AL 9LT%E EE delA HFAATE °
wokeh &5 oFeol die A AF Iso-407 9] A S 50.0%, Iso-80 ol A=
75.0%7F, 9 FE S 100.0%7F Haol & mhaTi SHEtgon, 7 gt
ol kel 7b A A HH(p<0.05).

ZA A E S QAN e 2 dTwAl o] & A Lopd A
17 & Aol diste] 7ivle @E(ekobA A7), ool =71, F2 oo}
o]

A Ay, T dE(REEes 27, M E seg, AdA S, 2

rN

o
il



dgkeh), 4
o] ZAFsATH FAF AR Al o BEFOA Ad GFe AMEA ok, Iso-40
& 75.0%7F 7 2, 25.0%7F F3F EEolgka 349 AL, Iso-80 ol A= 75.0%
7F 7hH . &, 25.0%7F T3 S E A=
66.7%7F 7t &%, 333%7F T e AER ZAE ZF o o] FAALR
froj gk kol ST

BF T AAlo] HE Aol whdle] 208 muk 20~40%, 408 ol o= ZAMGH

3
2 ol A 40% ol % AEths $EAE glolA 208 vw, 208 o 4o

ro"
m&‘i
ro"
Ho
ofr
=
!
(g
i)
-
o2
o
off
>
e
)
Ak
N
X
4z
Mo
o
ftl
v
—r

a3 F

2 AFAdstel 2AE A3}, Iso-40 ol Al 100.0%7F 203 oL A=t S5
R, Iso-80w ol A= 16.7%7F 87 20 mIRE, 83.3%7F 20 ol A=thal skl
a, HeFFolel s 41.7%7F Sk 20+ vwiRk, 583%7F 20+ o He=thal k3
oAt bl fr ok Aol M UTHP<0.05). EAMU GRS dFuiAl o] && o}

B7] ko] TVAAolyt Hatedr, AFE AL&A 7] thd A 23} Iso-407&
1A ZE wgk 25.0%, 1~2A17F 33.3%, 2A1%F o] 41.7% % 1, Iso-80w-& 1~2A|%F
50.09%, 2A1ZF o] 50.0% % oH, kRt 1AZF B RE 16.77%, 1~2A17F 66.6%,
A ZF o] A 16.7% % Iso-80 ol Al TVA Holu} Axle e AFE ALE A 7te] g2
ool mlate] b Egtom, o Zroll free Aolzk 9l A tH(p<0.05).



Table 13. Characteristics of subjects in experimental groups

unit : N(%)

Experimental group

Iso-40" Iso-80 Placebo X’
(n=12) (n=12) (n=12)
Age(Yr.) 21714 21.3£1.8 22221 F=0.768
Type Home in town 10(83.3) 9(75.0) 8(29.6)
} Dormitory 0 0.0) 2(100.0) 0 0.0) 6.222
of residence )
Boarding oneself 2(16.7) 1(14.3) 4(33.3)
Monthly {20 4(33.3) 3(37.5) 1(12.5)
pocket money  20-30 6(50.0) 4(25.0) 6(50.0) 3.750
(10,000won) >30 2(16.7) 5(41.7) 5(41.7)
Regularity of  Yes 10(83.3) 5(41.7) 7(58.3) L4
menstruation No 2(16.7) 7(58.3) 5(41.7)
Yes 1( 8.3) 3(25.0) 0( 0.0)
Smoking Ex-smoker 2(16.7) 2(16.7) 1(83)  4.789
No 9(75.0) 7(58.3) 11(91.7)
- Yes 6(0.0)  9(75.0)  12(100.0) .
Drinking 8.000
No 6(50.0) 3(25.0) 0( 0.0)
Physical Light 9( 75.0) 9(75.0) 8(66.7)
activity Moderate 3( 25.0) 3(25.0) 4(33.3) 0217
Daily walking < 20 0C 0.0 2(16.7) 5(41.7) .
time(min) > 20 12(100.0) 10(83.3) 7(58.3) 6739
TV watching & <1 3(25.0) 0 0.0) 2(16.7)
Computer using 1~2 4(33.3) 6(50.0) 8(66.6)  6.133"
(hr/day) > 9 5(417)  6(50.0)  2(16.7)

Fisher's exact test
x: p <0.05
1) Iso—40 : isoflavone taken in 40mg, Iso—-80 : isoflavone taken in 80mg,

Placebo : glutinous rice flour taken in 40mg
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Table 14. Baseline of anthropometric measurements of subjects
in experimental groups

unit : Mean+SD

Experimental group

Iso-40 Iso-80 Placebo F
(n=12) (n=12) (n=12)

Height(cm) 158.8+5.6 162556 160.2+3.5 1.663
Weight(kg) 50.7x1.6 53759 52.8+6.2 0.801
Body protein(kg) 7.6+0.7 7.9+0.8 7.9%+1.0 0.548
Body mineral(kg) 2.8+0.3 2.7+0.2 2.9+0.4 1.032
Body fat mass(kg) 12.3+2.3  134+34 125%3.1 0.414
Lean body mass(kg) 384+35 40.6+3.0 40.1+4.9 1.012
Total body water(kg) 28.0+2.5 296+2.2  29.5+35 1.196
Body muscle mass(kg) 356+3.2 35693 36.9+44 1.001
Abdominal subcutaneous fat (cm)  2.2+0.6 2.3+0.8 2.4+0.6 0.160
BMI(kg/m*)" 20.1£2.1 20420  20.4%2.0 0.071
% body fat (%) 242425 24427  23.6%4.3 0.090

1) BMI : body mass index = weight(kg)/height(m)
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Table 15. Distribution of obesity of subjects in experimental groups

unit @ N(%)

Experimental group

Iso-40 Iso-80  Placebo X-
(n=12) (n=12) (n=12)
Underweight'’ 3(25.00  3(25.0)  3(25.0)
BMI Normal 8(66.7) 7(58.3) 8(66.7) 0.587
Overweight 1( 8.3) 2(16.7) 1( 8.3)
Lean” 0000 0000  1(83)
% body fat  Normal 6(50.00  6(50.0)  5(41.7) 2118
Mild overweight 5(50.0) 6(50.0) 6(50.0)

Fisher's exact test

x p <0.05

1) Underweight: <185, Normal: 185~22, Overweight: >23
2) Lean: <13, Normal: 13~23, Mild overweight: >24
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d5 & ZU2HE2 Iso-407 189.1+52.7mg/dl, Iso-80* 195.8+31.2mg/dl, ¢
ofF o]t 184.8+34.1mg/d1o. 2 Iso-80w2] HF F Fel2HE F=7F 7M4 =3ko
U sAAem o3 Aol AT FAHAAY TR Iso-407 91.7+40.1mg/dl,
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o, JgFdre & F oy BEF FAHSE fFog Aozt A Ah(p<0.05).
HDL-Z# 28 22 Iso-40 45.8+17.9mg/dl, Iso-807 52.8+14.5mg/dl, $] oF%F o
415+13.0mg/dl1o. 2 [s0-807Y ¥ %7l 7b4 =9k, Iso-407 3 Iso-807 Alo]d
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Table 16. Baseline biochemical indices of subjects in

experimental groups

unit : Mean+SD

Experimental group

Iso-40 Iso-80 Placebo F
(n=12) (n=12) (n=12)
Total - protein(g/dl)"” 7.3+0.9 7.3+0.8 75+0.7 0.133
Albumin(g/dl)” 48405 48405 4.9+0.4 0.214

Total - cholesterol(mg/dl)”  189.1+52.7 195.8+31.2 184.8+34.1 0.229

Triglyceride(mg/dl)"” 91.7+40.1  80.3+16.2" 110.1+60.1" 4.479"
HDL-cholesterol(mg/dl)” 458+17.9" 52.8+145" 415+13.0% 5.283"
LDL-cholesterol(mg/dl)” 125.0+45.6 126.9£38.3 121.2+36.5 0.062

ab : different superscripts are significantly different in the same row at
#% . p < 0.01 by Tukey's multiple range test

1) Reference range : 6.7~8.3g/dl

2) Reference range : 3.6~5.0g/dl

3) Reference range : 150~219mg/dl

4) Reference range : 50~ 149mg/dl

5) Reference range : 45~69mg/dl
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Table 17. Baseline bone density of subjects by experimental

groups

unit : Mean+SD

Experimental group

Iso-40 Iso-80 Placebo F
(n=12) (n=12) (n=12)
Bone quality index(BQI) 80.2+4.3*  745+35”  78.8+6.3" 4.544"
T-score” -1.27+0.23* -1.58+0.19" -1.35+0.33™ 4.540°
7-score” -1.3240.25" -1.67+0.21" -1.40+0.31™ 5.085°

ab : different superscripts are significantly different in the same row at * : p

< 0.05 by Tukey’'s multiple range test

1) T-score : Subjects’ BQ I- young adult BQI/Standard deviation of young adult value(20~49 year)

2) Z-score : Subject’ BQI - age matched BQI/Standard deviation of age matched value
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Table 18& ZAMAAS] 8% 7714 d%3 2HYATS 24}

s -

K

o

2 3ol
a5 ZE FHFL Iso-407 9.1+12mg/dl, Iso-80+ 89+1.2mg/dl, $FFo
2+0.7mg/dle] A1, FF whauvle FHS I[so-40v"  2.3+0.4mg/dl, Iso-80+"
2+0.3mg/dl, ¢ FF oI 2.1+0.2mg/dI% T
ZPPAEY B4 23 % AlPase ¥ =T Iso-407 159.0£29.3U/L, Iso-80+*
2 156.9+19.1U/L, ¥ 5 oIw 164.1+32.70/L2 ¢ FF o, Iso-40+, [so-80 <=

oo BAHoZ FeoaA Aol YTt E® AH erHOoBAY FE

rlr

1

AT Iso40T & FAFLE Fog Aole gluony, Iso-80T = Foh
o] 7} A A tH(p<0.05).

Iso-40+7 8.9+0.9ng/ml, Iso-80 8.2+0.5ng/ml, ¥ FF oI+ 9.6+1.6ng/ml= ¢

(
-



Table 18. Baseline of concentrations of serum mineral and bone

turnover markers of the subjects in experimental groups

unit : Mean+SD

Experimental group

Iso-40 Iso-80 Placebo F
(n=12) (n=12) (n=12)
Calcium (mg/dD" 9.1+1.2 8.9+1.2 9.2+0.7 0.085
Mineral ‘
Magnesium(mg/dl)”  2.3+0.4 2.2+0.3 2.1+0.2 0.691
Bone turnover ALPase(U/L)” 159.0£29.3 156.9+19.1 164.1+32.7 0.214
marker Osteocalcin(ng/ml)”  89+0.9""  82+05" 96+16° 5213

ab : different superscripts are significantly different in the same row at * : p
< 0.05 by Tukey’'s multiple range test
1) Reference range : 8.4~10.2mg/dl

2) Reference range : 1.5~2.5mg/dl
3) ALPase(Alkaline phosphatase activity) reference range : 104 ~338U/L

4) Reference range : 9~55ng/ml
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Table 19. Dietary isoflavone intake of the subjects

unit : Mean+SD

Experimental group

Iso-40 Iso-80 Placebo F
(n=12) (n=12) (n=12)
Isoflavone(mg) 24.8+4.0 22.7£2.0 25.0+3.1 1.958




g%z 4G

ZANGAEY 39 B HAE Biel P HAT GYzol BE 24 2
#& Table 200 AAIFATH ol U= A H = Iso-40©] 1709.8+411.9kcal, Iso-80
2 1901.3+391.8kcal, 9] oF5F oo+ 1799.3+284.3kcals A FH A 1L, AR AHFHHFS =

g A FS Iso-407  55.0+21.1g, Iso-80w 637162, 9l °FFoI
66.5+186g 0 % 9 kT o]t Iso-80, Iso-40 w#o = AAs A, A4 H
Hl 13} o] Iso-407 122.1%, Iso-80 141.7%, ¥ SFFo T 1478% =2 EE oA A
ARG oo w HAHATNAY. Iso-407-& 2 EA wuld HAFHu&o] 527%9
Hkete], [so-80w % foFF o TEA vy dIHn&o] Zh7F 51.6%, 52.6%=
T F9AF] ARV gEA dEbg oy fojgk Aol= ol

, Is

o

© 2 Is0-80, Y FFoI, Iso-40v £ HFATGIoH, BE oA AEA F
YA F oz HFAHFo] =gtt ZY2HEZ HAHAFL [so-407 277.7+176.7mg,
Iso-80T 295.0+193.0mg, ¢lFF ol 328.0+147.3mgl 2 $FFoJFe FH2HE
AFA el 4 300mg ol ¥s AHAstL UAH. dFsts HIAFS Iso-40a
260.6+86.3g, Iso-807 252.0+72.4g, ¥ FF o 284.0£535g2 2 ek F o7, Iso-40
=, Iso-80 <=4 9t

[so—-40 9] &= @ gwd @ Ao 43 v&2 620 ¢ 249 @ 131, [so-80+
o] 56.7 @ 288 : 145, ¥ F AT 61.7 1 240 @ 1430t B
AFARES Alzstd o, Iso-80w ol A AW AFHn&2 e Lol Hlsto] Eko
v EAAQ Apol= ok T,

e AFH TS [so407 457.2+2745mg, Iso-807 454.1+1357mg, Y FFoJT
4995+135.0mg ¥ FFoA T, Iso-407, Iso-807 o= AU, ZFHHHFS
A HFT ¥ wste] Iso-407 65.3%, Iso-807 64.9% HFFoT 713%= EE
oA ZEAH Faol W B5S d 5 AU Iso-40w AEA THEAF

& o] 51.7%, Iso-80% 60.4%% A &4 FUAFLR ZHHAS wol &, 9

£an



fRolae AEA C TEA AF vl 498 1 5028 A= vkl

Ao HHFL Iso-40w ol A AZAHFe 1195%, Iso-80+" 133.8%, ¢ FFo
1329% = ZHAFd Hsle] 2o FFoz AFedrt. e a7 A9 AFH n
&S A A Zgr o 9] M 7F Iso-40wS 33.6 : 66.4, Iso-80 324 : 67.6,
lefFolat 339 1661 ZAw ¢ e AH HIZF BE LolAM 12 R Aad

e,

(o3
hirad
AN
=
m:lo
o,
Al
oo
o

o] 4 st

HE  AFHFLE  Iso-407 11.4+6.7mg, Iso-807 12.2+32mg, HEFoJ+
11.8+29mgeol AL, A4 F =Fel Bl st Iso-40 81.8%, Iso-80 87.3%, 9 FF
o]t 84.6%E Iso-80+F, 9 FFolt, Iso-40w o2 AHFHdRow, BE oA

A PAL oletz YARAT. E@ B¥ AA0 o g4 FUNFoz A
F vl & o] Iso-40+" 76.4%, Iso-80" 68.5%, ¢ FFofi 633%= A& w94 F A
gol glof mE oA AR HH wgol FBA AANE Mkl u ¥

om, Iso-40w 3 ¢ eFFolt Alolo] fodk ol & B THpP<0.05).

H B ACl AFHFE Iso-407 635.2+2654R.E, Iso-807 712.6+399.4R.E, $ %
o] & 885.9+5688RE=Z AFeArh = nEl Av AFFHAF A=
Iso-40 97.7%, Iso-80+" 94.9%, 9l <kF ol 136.3% =2 Iso-40v" 7 Iso-80 2 #
FAAY vvror AHs oy 2 F o] FAHOR FoF Aol gk

ol e AR H Fol]l Heto]l Iso-407 83.8%, Iso-80 103.4%, 9 ofFol
103.6% % Iso-40w¥r AAHFF vvre FFst g, e AgAHAF
I il Ete] Iso-407 77.4%, Iso-80 80.4%, HFFolT 103.2%% Iso-40+ 3}
los-80w el A AFAHAAZF wvke  FHs AT dolopal  AFHAFLS  Iso-40
10.9+5.1mg, Iso-80 13.8+4.8mg, ¥ FF o 13.3t4.3mgeo] % AR o] o
A4 Iso-407 78.1%, Iso-80+ 98.3%, 9T ol 95.0% = Iso-80+, 5o,
[so-40v o2 AHAstdon, E oA AFAAF olst= A8t Iso-40
& Iso-80w, ¢ kTl folg AolE: B A TtH(p<0.05).

e C AAFS AFAA G dvlEhd Iso-40w 99.3%, Iso-80 86.5%, 9
kR ol 101.3% % Y FFoT, Iso-40, Iso-807 « o7 AHePon, $JokFo
T ARG oS AAT e AATh At AHAFES Iso-407 219.6+111.14g,
Iso-80F 181.4%639ug, FFoIT 216771243, WAL AZFH B s}l
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Table 20. Mean daily

experimental groups

nutrient

intakes

of subjects in

unit : Mean+SD

Experimental group

Iso-40 Is0—-80 Placebo F
(n=12) (n=12) (n=12)
Energy (kcal) 1709.84411.9 1901.3+391.8 1799.3+284.3 0819
(81.5+19.6)" (90.5+18.7) (85.7+13.5) '
Protein(g) 55.0+21.1 63.7£16.2 66.5+18.6 o0
(122.1+46.8) (141.7+36.1) (147.8+41.4) '
Plant source(%) 52.7+10.2 48.4+9.3 47.4+11.9 0.849
Animal source(%)  47.3+10.2 51.649.3 52.6+52.6 0.849
Fat(g) 45.8+17.2 56.2+16.4 495145 1311
Plant source(%) 52.1+24,7 56.3+17.9 53.1+18.1 0.141
Animal source(%)  47.9+24.7 43.7+17.9 46.9+18.1 0.141
Cholesterol(mg) 277.7+176.7 295.0+193.0 328.0+147.3  0.261
Carbohydrate(g) 260.6+86.3 252.0+72.4 284.0+535  0.635
P: F: C(%)” 13.1: 24.9 : 62.0 145 : 288 : 56.7 14.3: 24.0 : 61.7
, _ 14.3+9.9 15.4+4.1 11.9+6.5
Dietary fiber(g) 0.758
(57.3+39.5) (61.8+16.6) (47.5+26.0)

1) Energy intakes were compared with estimated energy requirement(EER)

2) Percentage of recommended intake(RI)

3) Ratio of protein , fat and carbohydrate in energy

4) Dietary fiber intakes was compared with percentage of adequate intake(AI)



Table 20. Mean daily

nutrient

experimental groups (continued)

intakes of

unit : Mean+SD

subjects

Experimental group

Iso-40 Is0-80 Placebo F
(n=12) (n=12) (n=12)
Calcium(mg) 457.2+274.5 454.1+135.7 499.5+235.0 0.155
(65.3+39.2)" (64.9+19.4) (71.3+33.6) '
Plant source(%) 51.7+16.6 60.4+16.4 49.8+23.8 1.038
Animal source(%)  48.3+16.6 39.6+16.4 50.2+23.8 1.038
Phosphorus(mg) 836.8+408.7 936.3+218.9 930.4+252.0 0,640
(119.5+58.4) (133.8+31.3) (132.9+36.0) '
Ca:P 33.6 : 66.4 32.4 : 676 33.9 : 66.1 -
Iron(mg) 114 +6.7 12.243.2 11.8+2.9 0,086
(81.8+47.6) (87.3+23.1) (84.6+20.8) '
Plant source(%) 76.4+9.2° 68.5+12.7%" 63.3+13.6" 3.656"
Animal source(%)  23.6+9.2° 31.5+12.7* 36.7+13.6° 3.656"
Sodium(mg) 3157.7+862.1  3813.4+960.1  3640.3+987.6 o7
(210.5+68.6)” (254.2+64.0) (242.7+91.8) '
Zinc(mg) 6.6+2.7 7.6+1.9 7.8+1.6 Lo
(83.1+33.4) (95.4%23.5) (97.5+20.4) '
Vitamin A(R.E) 635.2+265.4 616.6+253.1 885.9+568.8 L7
(97.7+10.8) (94.9+38.9) (136.3+87.5) '

ab : different superscripts are significantly different in the same row at * :

< 0.05 by Tukey's multiple range test

1) Percentage of recommended intake(RI)

2) Sodium intakes was compared with percentage of adequate intake(AI)



Table 20. Mean

daily

nutrient

experimental groups (continued)

intakes of

subjects

in

unit : Mean=SD

Experimental group

Iso-40 Is0-80 Placebo F
(n=12) (n=12) (n=12)
Thiamin(mg) 0.9+0.3 1.10.6 1.1+0.3
(83.8+31.0)" (103.4%51.6) (103.6+28.2) 1061
Riboflavin(mg) 0.9+0.4 1.0£0.2 1.240.5 -
(77.4+30.9) (80.4+183)  (103.2+42.3)
Vitamin Bs(mg) 1.6+0.7 1.6=0.6 1.740.5 0,303
(111.051.8)  (114.4%42.3)  (124.5+37.7)
Niacin(mg) 10.9+5.1% 13.8+4.8" 13.3:4.3" .
(78.1£36.5)" (98.3£33.9)" (95.0£30.8)" 5291
Vitamin C(mg) 99.3+54.3 86.5£58.2 101.3£60.0 0935
(99.3+54.3) (86.5+58.1)  (101.3%60.0)
Folate(ug) 219.6+111.1 181.4+63.9 216.7+71.2 0761
(54.9+27.8) (45.3+15.9) (54.2+17.8)
Vitamin E(mg) 13.1£75 17.9£9.0 11.9+4.1 2.401

ab : different superscripts are significantly different in the same row at * : p
< 0.05 by Tukey's multiple range test

1) Percentage of recommended intake(RI)



AE AT oY JFaEe] HE FaF tin AFH v FaZdaw vnks
AFASL = Hl&S A 2= Table 213 2v. @A 4

J
A=}
7 v sko] Iso-40 157.0%, Iso-80+" 182.1%, 91 eFF ol 190.0%= R+ o v

Zr A3 T Iso-407" 78.8%, Iso-80+" 78.3%, 9 FFoli 86.1%= <] oFF o o]
Iso—40+ 3} Iso-80w Btk AF o] Eshoy FAA =2 FoF Aol= gl
gy BEE B g ady) Blaste] w2 o AHsta A%, 535
Iso-40* 66.7%, Iso-80+" 83.3%, #l°FFola 75.0%7F W32 &

Ak A HAFFL Iso-407 144.3%, Iso-80 161.4%, 9 FFol 1604% =

e 4 FEe R, Iso 02N 417%7 BF Baw vHew HA6

2 of =
©0TR BE w9 e o4 WA%L AU, aet A FE
< & A3 I[so-40v"¢ 50.0%, Iso-80+* 9] 41.7%, 9T o2 50.0%7F 32

HARE AOE 2AH] g JHEY ARMA FEo FI3 @

AHE Iso-407 138.1%, Iso-807 134.1%, HFFolT 1926% =2 EE
o ol AASA A, Iso-407 7 Iso-80" Alolol+= 9]¢k zpol7}
Aoy, YgEAFLE Iso-407F Iso-8079 F 3 93 Aol=
(p<0.05). PlEFWl A9l Hd o tin] 43 FFolA = Iso-40 2 Iso-80 27}
25.0%, $lFFolate] 16.7%7F Hud o s vwre JHIE oz 2AE A

YREFN HAHAT [so-407 92.9%, Iso-80T 96.5%, ¢ FFola 123.9%= 9 oF
FoFont Jad ek o] HHSAU I, [so-407 3 Iso-80 Aleolol&= H2l3dh
2ol 7t gl o}, Y FF oS Iso-40+, Iso-80w F w3 2% Aol7F At
(p<0.05). H=T Iso-40v" 7 Iso-80w 9 77} 50.0%7F HoZawd vwrs A8
ow fJofFoiatS 333%7F WA vvtow A6
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Table 21. Percentage of estimated average requirements(EAR)

and distribution range of nutrients in experimental
groups
unit @ Mean+SD
Experimental group
Iso-40 Is0-80 Placebo F, X
(n=12) (n=12) (n=12)

Protein 157.0£60.2"  182.1446.4"  190.0+53.2" 1.940
Below 2(16.7)" 0( 0.0) 0( 0.0) 1935
Over 10(83.3) 12(100.0) 12(100.0) ’

Calcium 78.8+47.3 78.3+23.4 86.1+40.5 0.155
Below 8(66.7) 10(83.3) 9(75.0) 0.889
Over 4(33.3) 2(16.7) 3(25.0)

Phosphorus 144.3+70.5 161.4+37.7 160.4+43.4 0.403
Below 5(41.7) 0 0.0) 0 0.0) 11613
Over 7(58.3) 12(100.0) 12(100.0)

Iron 104.1+60.6 111.2+294 107.7£26.5 0.086
Below 6(50.0) 5(41.7) 6(50.0) 0.223
Over 6(50.0) 7(58.3) 6(50.0)

Zinc 94.9+38.2 109.0+26.8 111.5+23.4 1.052
Below 3(25.0) 0 0.0) 0 0.0) -
Over 9(75.0) 12(100.0) 12(100.0)

Vitamin A 138.1+57.7° 134.1455.0°  192.6+123.7° 1.778
Below 3(25.0) 3(25.0) 2(16.7) 0.321
Over 9(75.0) 9(75.0) 10(83.3) '

ab : different superscripts are significantly different in the same row at * : p
< 0.05 by Tukey's multiple range test

Fisher's exact test, *: p <0.05, **: p <0.01

1) N(%)



Table 21. Percentage of estimated average requirements(EAR)

and distribution range of nutrients in experimental

groups (continued)

unit : Mean+SD

Experimental group

Iso-40 Iso-80 Placebo F, X
(n=12) (n=12) (n=12)
Thiamin 102.4+37.9 126.4£63.1 126.6+34.4 1.061
Below 4(33.3)" 4(33.3) 3(25.0) 0.962
Over 8(66.7) 8(66.7) 9(75.0) '
Riboflavin 92.9+37.1° 96.5+22.0" 123.9+50.8" 2.322°
Below 6(50.0) 6(50.0) 4(33.3) 0.900
Over 6(50.0) 6(50.0) 8(66.7)
Vitamin Bs 129.5+60.4 133.4+49.4 145.3+44.0 0.303
Below 5(41.7) 2(16.7) 0( 0.0) 6.739"
Over 7(58.3) 10(83.3) 12(100.0)
Niacin 99.4+46.4 125.1+43.2 120.9+39.2 1.231
Below 5(41.7) 5(41.7) 5(41.7) 0.000
Over 7(58.3) 7(58.3) 7(58.3)
Vitamin C 132.4+72.4 115.3+77.6 135.1+80.0 0.235
Below 4(33.3) 8(66.7) 5(41.7) 9808
Over 8(66.7) 4(33.3) 7(58.3)
Folate 68.6+34.7 56.7£20.0 67.7t22.3 0.761
Below 9(75.0) 12(100.0) 11(91.7) 3033
Over 3(25.0) 0( 0.0) 1( 8.3)

ab : different superscripts are significantly different in the same row at * :

< 0.05 by Tukey’'s multiple range test

Fisher's exact test, *: p <0.05

1) N(%)
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Table 22. Correlation between bone density indices and
anthropometric measurements through body composition

analysis or biochemical indices of subjects

BQI T-score Z-score
Height -0.179 -0.193 -0.168
Weight -0.175 -0.190 -0.183
Body protein -0.256 -0.264 -0.282
Body mineral 0.274 0.288 0.294
Body fat mass -0.043 -0.057 -0.039
Lean body mass 0.271 0.285 0.291
Total body water -0.233 -0.247 -0.250
Body muscle mass 0.318 0.336" 0.335"
BMI -0.112 -0.122 -0.132
% body fat -0.112 -0.104 -0.128
Abdominal subcutaneous fat -0.230 -0.255 -0.270
Total — protein -0.022 -0.008 -0.060
Albumin 0.028 0.027 0.060
Total - cholesterol -0.337" -0.342" -0.370"
Triglyceride -0.088 -0.095 -0.097
HDL-cholesterol -0.018 -0.006 -0.023
LDL-cholesterol -0.313° -0.321° -0.342"
Calcium 0.072 0.056 0.087
Magnesium 0.103 0.090 0.136
Al Pase 0.060 0.053 0.070
Osteocalcin 0.643™" 0.640"" 0.664™"

x p <0.05, == p <0.001
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Table 23. Correlation between bone density indices and nutrient

intakes including isoflavone through dietary intake
analysis

BQI T-score Z-score Osteocalcin  ALPase
Energy 0.047 0.040 0.049 0.026 -0.248
Protein 0.025 0.033 0.013 0.118 -0.201
Fat -0.293 -0.296 -0.283 -0.205 -0.176
Cholesterol 0.182 0.187 0.137 0.196 0.295
Carbohydrate 0.228 0.213 0.214 0.199 -0.230
Dietary fiber 0.096 0.089 0.084 0.041 -0.423"
Calcium 0.090 0.076 0.085 0.048 0.149
Phosphorus -0.106 -0.102 -0.088 -0.015 -0.208
Iron 0.139 0.145 0.166 0.143 0.137
Sodium -0.092 -0.082 -0.070 0.159 0.011
Zinc 0.074 0.069 0.072 0.005 0.021
Vitamin A 0.010 0.006 0.007 0.048 0.495™
Thiamin -0.209 -0.212 -0.217 0.084 -0.097
Riboflavin -0.198 -0.186 -0.185 -0.092 0.122
Vitamin Bs 0.057 0.032 0.066 0.080 -0.173
Niacin -0.172 -0.172 -0.153 -0.044 -0.156
Vitamin C 0.028 0.020 0.025 0.031 -0.117
Folate 0.037 0.029 0.054 0.059 -0.211
Vitamin E 0.037 0.029 0.054 0.059 -0.217
Isoflavone 0.474" 0.491" 0.510" 0.370" -0.209

x1 p <0.05, == p <0.01, ==+ p <0.001
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Table 24. Effect of treatment on anthropometric measurements
in placebo group

unit : Mean+SD

Treatment
Difference” T
Baseline  Posttreatment
Weight(kg) 52.77+6.17 52.73+6.18 -0.04 -1.000
Body protein(kg) 7.90+£0.98 7.89+0.98 -0.02 -1.000
Body mineral(kg) 2.92+0.36 2.92+0.36 -0.01 -1.000
Body fat mass(kg) 12.46+3.14 12.50+£3.13 0.04 1.000
Lean body mass(kg) 40.08+4.95 40.00+£4.96 -0.08 -1.000
Total body water(kg) 29.50+3.49 29.45+3.50 -0.06 -1.000
Body muscle mass(kg) 36.95+4.39 36.87+4.40 -0.73 -1.000
Abdominal subcutaneous fat (cm) 2.40+0.63 2.43+0.63 0.03 1.000
BMI(kg/m”) 20.43+2.00 20.42+2.00 -0.17 -1.000
% body fat (%) 23.60+4.35 23.69+4.34 0.09 1.000

1) Placebo : glutinous rice flour intake of 40mg

2) Difference : posttreatment values— baseline values
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Table 25. Effect of treatment on anthropometric measurements

in Iso-40 group

unit : MeantSD

Treatment
Difference” T
Baseline  Posttreatment
Weight(kg) 50.73+5.49 51.09+5.08 0.35 0.937
Body protein(kg) 7.57+0.68 7.64+0.66 0.07 1.361"
Body mineral(kg) 2.80+0.25 2.83+0.24 0.03 1.474"
Body fat mass(kg) 12.34+2.35 12.32+£2.19 -0.02 -0.084
Lean body mass(kg) 38.39+3.48 38.77+3.32 0.37 1.371°
Total body water(kg) 28.03+2.54 28.30+2.42 0.27 1.377
Body muscle mass(kg) 35.59+3.23 35.94+3.08 0.34 1.367
Abdominal subcutaneous fat (cm) 2.24+0.60 2.23+0.73 -0.01 -0.068
BMI(kg/m”) 20.14+2.10 20.23+2.00 0.08 0.449
% body fat (%) 24.17+2.47 23.97+2.34 -0.20 -0.454
* o p <0.05

1) Iso-40 : isoflavone intake of 40mg

2) Difference :

posttreatment values— baseline values
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Table 26. Effect of treatment on anthropometric measurements
in Iso-80 group
unit @ Mean+SD

Treatment
Difference” T
Baseline  Posttreatment
Weight(kg) 53.69£5.89 49.98+7.98 -3.71 -2.982°
Body protein(kg) 7.85%0.83 8.00£0.60 0.16 1.034
Body mineral(kg) 2.95+0.22 2.96+0.77 0.01 0.252
Body fat mass(kg) 13.36+3.39 13.24+2.64 -0.12 -0.431
Lean body mass(kg) 40.55+3.02 40.64+3.04 0.09 0.281
Total body water(kg) 29.61+2.20 29.67+2.22 0.07 0.286
Body muscle mass(kg) 35.61+2.80 37.60+2.81 1.99 1.980°
Abdominal subcutaneous fat (cm) 2.29+0.77 2.26%0.70 -0.03 -0.308
BMI(kg/m”) 20.40+2.0 20.38+1.8 -0.02 -0.152
% body fat (%) 24.38+1.97 24.10£3.71 -0.27 -0.637
* o p <0.05

1) Iso-80 : isoflavone intake of 80mg

2) Difference : posttreatment values— baseline values
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Table 27. Comparison of biochemical

indices

by treatment

groups betw een baseline and posttreatment value

unit : Mean+SD

Treatment o -
Baseline  Posttreatment
Total - protein(g/dl) 7.45%0.70 753055  0.08 0.914
Albumin(g/dl) 4.90+0.37 493+0.32  0.03 0.432
Total - cholesterol(mg/dl) 184.75+34.08 177.17+29.09 -7.58  -0.089
Placebo Triglyceride(mg/dl) 110.08460.13 105.83+60.58 -4.25  -1.242
HDL-cholesterol(mg/dl) 41501267  39.50+11.52 -2.00 -1.378
LDL-cholesterol(mg/dl) 121.23+36.47 11650+£33.93 -4.73  -0.627
Total - protein(g/dl) 7.29+0.91 7.43+0.23  0.13 0.546
Albumin(g/dl) 4.84+0.51 5.00£0.30  0.16 0.925
o0 Total - cholesterol(mg/dl) 189.08+52.68 166.92+30.03 -22.17 -2.389"
Triglyceride(mg/dl) 91.67+40.14 81.83%34.24 -9.83 -1.843"
HDL-cholesterol(mg/dl) 45751790  56.25+14.95 10.50 2.895"
LDL-cholesterol(mg/dl) 125.00£45.58  94.30+26.58 -30.70 -3.463"
Total - protein(g/dl) 7.32%0.81 7.39£0.36  0.08 0.332
Albumin(g/dl) 4.78+0.51 449+1.39 -0.29 -0.586
— Total - cholesterol(mg/dl) 195.83+31.14 179.08+16.79 -16.75 -1.943"
Triglyceride(mg/dl) 80.33x16.15 725842049 -7.775 -1.219
HDL-cholesterol(mg/dl) 52.83+14.54 57.75+9.49  4.92 0.875
LDL-cholesterol(mg/dl) 126.93+38.28 106.82+20.88 -20.12 -1.858"
1 p<0.05

1) D: posttreatment values— baseline values
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Table 28. Comparison of mean changes in bone density in

experimental groups(with adjusting covariates)

unit : MeantSD

Experimental group Post
P Hoc

Placebo(a) Iso-40(b) Iso—-80(c)
test

Base 78.83+6.25  80.24+4.26  74.54+3.54
BQIY Post  77.83+6.99  87.62+6.47  80.98+6.85 a-b
A? -0.99(D)+3.67 7.38(D)+5.74 6.43(D)+6.29 3.276 0.036 a-c

Base -1.35+0.33 -1.27+0.23  -1.58+0.19
T-score Post  -1.39+0.38 -0.88+0.34  -1.19+0.21 a-b
A -0.04(E)£0.18 0.39(E)+0.31 0.38(E)+0.30 4.831  0.015 a-c

Base -1.40+0.36 -1.32£0.25 -1.67+0.21
Z-score Post  -1.47+0.40 -0.89£0.36  -1.29+0.41
A -0.07(F)+0.22 0.43(E)+0.31 0.38(F)+0.36 3.298  0.051

1) BQI : Bone quality index
2) A : Posttreatment value-Baseline value

D, E, F : Covariates appearing in the model are evaluated at the following value :
ndrink(drinking) = 0.2500, nwalk(Daily walking time(min)) = 0.8056, TG_b(baseline
triglyceride) = 94.0278, HDL_b(baseline HDL-cholesterol) = 46.6944
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Table 29. Comparison of mean changes in concentrations of
serum  mineral and bone turnover markers in

experimental groups(with adjusting covariates)

unit : Mean+SD

Experimental group Post
P  Hoc
Placebo(a) Iso-40(b) Iso—-80(c)
test
Base 10.50+0.66 10.33+1.19 10.37+1.20
(CZ]) post 10.67+0.61 11.41+0.38 11.23+0.30
mg
AV 017(D)£0.48  1.08(D)+1.21  0.86(D)+1.37 0.596 0.558
Mineral
Base 2.11+0.16 2.26+0.39 2.20+0.35
(M/il) post 2.10+0.15 2.04+0.39 2.06+0.10
mg
A -0.02(E)£0.10 -0.22(E)+0.42 -0.14(E)£0.38 1.875 0.172
. Base 164.08+32.68 159.00+£29.24 156.92+19.01
ALP”
post 17550+36.56 188.58+27.83  188.33+59.78
Bone (U/L)
A 11.42(F)£25.61 29.58(F)+22.68 31.42(F)£67.50 0.049 0.952
turnover
Base 9.64+1.60 8.90+0.91 8.18+0.52
marker oc?
post 9.16+1.80 11.26+1.88 11.20+£2.15
(ng/ml)

A -0.48(G)£1.63 2.36(G)+1.72  3.02(G)+2.23 6.317 0.005 a-b

1) A : Posttreatment value-Baseline value

2) ALPase
3) Osteocalcin

D, E, F, G : Covariates appearing in the model are evaluated at the following
value : ndrink(drinking) 0.2500, nwalk(Daily walking time(min)) = 0.8056,
TG_b(baseline triglyceride) = 94.0278, HDL_b(baseline HDL-cholesterol) = 46.6944



B

[e)

=

7}

=
T

Z o2 40mg Fol)T -

9] T-score® A2 &

v
=

[¢)

c 129 3

9] T-score’} -25~ -1.0 v|wto 2 &4 H 35 (osteopenia)
0129 Iso-40(°] &

=

PR R 40mg o)

20t 494 =
H

P

o (

—
o

Hn

puzel

wjr

ZAbe) 47

1.

75.0% 7}

p

T

Ao 583%7F BARSTolA

=
K2

I

=

=

=
=

ATz A A

il

e

ERR R

s

7}.

ofp

4=

(135)

=2
[¢]

U3 $H3 At Laitinen

(77 = ¥}c}et
Ao A androstenedionedml A4z} o

=%

[¢)

[e]

R

(78)

[¢)

11, Eisman
=

New

o

o

el

AT S

=

=

H 4ol 7] 3

Dz

EDERE

[e]

R

(136)

=%

Aol A Aol 41.7%7F 24P 59 77.8%7
[¢]

s} AT Massey

=

H

j=5

il

Aol A

oo

o3
2

}

o

A

To
)

ok

B

—_—
o

N
s

gkar glel bl A H el

)

9o vwro R 43

mﬂo_.o

<
R
)
o)

o] 58.3%,

Al vherel shslel g e

Sl Aok & Ao AmAr
H

1

k<1
=

o AA

=
=

2 B3



o]

5 89
8%
cﬂi 84

\
S e
15 9»}]:‘:]_

-

-

=

A7t E’Q

E st
A
2
EJ-L}_O]
| A4
2 7 %
oy
al
5} %
A& e
O]]/}
u]
i

o =
=

A A &
°]

;L

_":‘

3
37504 2

A
[e)

]

%

jq' jﬂ

o
F2r

=

Bo =
il °
N N o
g o
N
5 Y ™ ’
cy 3 T
) = o X S Wom
i TR By o~
_ﬂ M oF < m m = mﬂ A1
ﬂmg%q m@&ﬁkg
—_— 7 ) ony o X
& 2 XY - mm sl o = { . £}
,mmr & A % M & 5 = o m_w W w
P £ s ! o —
x ©° e » K [onu %o AT <
=y m = " . B K o] J) N —_ - o a0
o KH ~ T ' —_ e ~ <A 34 | £ —
) ~ B T i o = _ A o T s W
o 1 ,mu_l - T ] o Lm o ! g = . N
wir h 0 o o) wE O o < h . N = (s e
UE@ lm,1¢%ﬂﬂiwr bl o Ao
m..w. ™ —_ \_llyl oTv o~ M o Nl W ,A o Py N o . :i w M..,ﬂ_
) — gl v LY <) X K ﬁ | <t
€ % g0l & 5 8 (G e S %o o N - Ay ol H <0
) o = ~ © WM ﬁw_ IS & N o)) A3 & Nf N <
ok X mf 2 = H . o ay g - 0 " " = & 1oq_m
L@ mj <y Nlo m LLW M]M J_ML T i Em o No oy ) o X o
;oﬂguﬂ ﬁomﬂﬂ@f ggeqvx O#H
i i n B ’ T o 2! ) =
‘X|E O_ ; o - { m e Ay = fint a ,Iu_ fini Jﬂ_
o " o T < 1 (- B T M 2 i)
o = & = o J ﬂnu o o JJ nm JJ M.o ﬂw
R Hu <0 y W ] ﬂ% o) e} Wy ° o ™ 50 o L w o o
Mpﬁﬂx E,L_%%:arﬂoqg Am,M%.m g
) o aN i — \_Ir
oR ‘W‘_ \_I N b,._ io iﬁ \UI ) w,.# B ™ Jl M\.w — o ”1 o 1Zro
if; . o 5 - EEy .
- 2 o X ) % g = 5 % T
i < N + B mu < ﬂ %o gl = = 1] N 2 5 ﬂm - o
_ ﬂm 0y B ° e ZL og | T Eo 4 m ,N_.o HL - o oo WE
0 i — o ﬂﬁrﬁ Onﬂ #o 3 q m %o _ ;OL %o =
o o o T B T 5 o ° < ) _ W
¥ o o = X 3 ) o5 &) _ ~ K N
5 o o = ] Tz Jo ™ w ] o1 nm 5 - N = o )
it < of iy B S C= S R ’ oy
X ,ul _ T Tk W ~o < — s b M Ma " %
e o M B X N T - = H q| o5
B Jv ‘UF bs = <t o) J
;oe 1r1_ = . gt si ﬁE \mwo =l c(\ LEPO =
%o G = M ) o T ;
e 3 Z ol —~ wF ) N 3
R G m & ™ x o ) T %o s o
ﬂ I 20 ) Zxﬂ = Ee I ) o — N
ﬁE [w) T ﬁE lo Lo} N T
o0 & A K X Xq 2T oy X
1 o3 N N 50 o s T —_ n
) t; - °
) © Ko . ™ T ol
N ,U_l e 0
ay X S 2 uj e
o < R 79 o s <=
< W 2 X
< B8 Do % <© %
_ﬁ \UI % = 0
o w_ﬂo - = o0
F oo Nd o))
rH
Njo

~ 90 -



k2

AFol 7k A HH(p<0.05).

ki3

U

kel
tel Iso-40w 157.0%, Iso-80w* 182.1%, 9

S

o

137.2% =

SR

0|
o)

el
!

173.1%, =

1

3}9) o

o

=
T

ok
Q)

R
.

EESEDERE

o

ox

o
)
i
s
e
ol
e

= 190.0% =

=

Ul

el

7}3FA

=
o

A5 02

—
o

4

0305, &

155
7] = (133) 0l A

A H(59).

ki3

A Al

D 7~20

M3

OO}:

K

=X

?l,
L A re) o g A

D 2598 ZAFE QT

AP S 60.1: 14.0

20A]

A4 H&(55~170

o] A=A

~

A

ol A Aol A3 H&o] v

g

~
o

N

o|J

=
o
<

W

J Q8= div 98.7%,

1 9t} Matkovic %(21)

o))

=
Xa
{fn

N

o
o
il

)

‘_n_—.mO

ol

) of

# ol

e
A

N

1

o]

R

81.8%

=

el
_Lmo

TTY
OO

—_—

0
®r
e

—

NI

o

{jn

Y

o
T
Ml

|
%ﬂ
oot

Ao
!

o7

1o

j—

ko)
puzel

ol

=t

X

—~
o

o
N

)

—_—
o

el

el

—

U
]

Ny

T
)
el
4

N2

B
Tw

o] 135.9%, =

o

)

ugel

\

pZs

ol
o

o

o

—_—

’

Ll

1

Zolekar & A TH60).

S ato] 1283.7% = wj

A=

we Aol

el

—_—

0

=
ol
TE

X

ol

Hlo

T3 Metz

FATH(137).

S

=t

I

—
o

o
T
Nro
o)
°

|

3
N
NJo
)
M
T
M
M

o 7 ol A

1 65.3

34.7

—_—
o

)
2

el

o
)

Edaty

]

[¢]

o
=

Dole] MFmM o] 333 66.7= 2 AFH M

= 2

Fol 71e] 2uf ol

S

No

2

g

|
B2

g

ZS

\=]
5

A7F Hol FEE

=
fLE

H]



=
oY
e

M.o

FI1AH,

bAE F

A

T-score®} Z-scorex

1At (r=0.215).

] S
=

J

i3

)?3]'

%]

=

3.2 5) 5 A W7 A o=

—
o

o

-0.284) EF

-0.270)¢} Z-score(r

T-score(r

LS

o)
M

M
il
M

o

o]

235 Bt

Nfo

Nz ol A Al

Z

> A Aol A

CRla!

o
R

19 A 9H(41,61) 9=

= 28 )

A AW b A F ol uuo]

3.(68)2F W]

~H

o
Ho
il

il

W o} ol

KN
T

(70)

49 fgol o A waw

}31(69), Goulding %

)

A 7171 &

)

3= A

Ao =zH =

a2y C =
=2 32 1-=

KN
T

K

S o 7b ki B sk TH(T1,72).

7}7F H

Fa AFA A A,

Bl A, Elopwl, 2w

PR G AR FL] T

Fol %

3

o)

JJJ
H
T
H

Lony

2hul, olopal, ¢

x
=

ofp

Hn

N
e
N
i

)

=
"
L
J)J

—_—

X

el

s

A, Ze 2

BQl=

EH, HIER B, HIEFY C, HER E9F =9

p/]

ol A A

g

ZS

B A

bol A8 A %) BQIY &9

S

SBBAZ

3} Wi

Aol o gdd A

A

off A &= A A] o]

Jﬂ_

O

X

)?)]'

o]

o)
A

=l

gom B A oAl

g A7k Aol 7

—_—

o
puzel

ol

=t

X

%7} of of

S

ATolAM Za HAHAT

ki3

A
[e)

o=

237 gl em(15), #H7

)
=
N
i
o)
{fm

Y

1

Aol

o M =

A5

ki3

o

F o4

)

F 91 oH(138,139).

S

Bt

H
ol

-
o

=

Ao



22

ol

N

o 24 THBD).

)

t}

el
wjr
)

J—

=

il

5 (46)
AR B

[¢)

=

o

357 8.3%,
=]

AA7E v

A F9

o

=]

o
]

i
7H =3kt Mazess

] %

Rt

Aol A

}

kel
o

Hdoes 3

[e]
A&

o]

oH ZAF A [so-407
_1%_

CRLIE

3
1)

S
E

i

1l

]

%

L=
=

[ex

fs

e

ERR R
7

2 Ab T A o)
20-3941 9]

7}.

g

—_
o

M

-
o

A

g o]

L

AA -

o)

5ol Iso-40 7 Iso-80 ol Al k2t 75.0%, 9 oFF o 66.7% %= ZALH

of A
91 7+ (Bailey,

CED

i
)

ofp
Ho
o

p—

xX

)
o
w
o)

—

ko)
puzel

DN
N

s}

|

7

d

£

g

bs

A - o] A]

[®
R

Kemper(2000)2]

=

R

el
°
o

2000)0ll A = 7t

B
e

R

o
Gl

o
M
of

]
el
o
=l
{m
B

17 203 vwe 7

g S vhE ) [so-80
[e)

41.7%7}

i

T

ol 2

FL

=
F7of ol A

o
2

20% TRke 9
z2lolE B P (p<0.05). 5 ZF7

=
=

o

Fel Iso-40o1 A4 100.0%7F 20
[e)

0

o

16.7%7}

i
T

A 3kl

ol A

0|
olo
e

o
ﬂ”
B
M

p—

o
il

)
—_

3

o)
o

—_—
o
1

)



ol Uz HHAE Iso-40°] Ht 1709.8+411.9kcal, Iso-80w" > 1901.3+391.8kcal,
S ool 1799.3:284 3kcal S A1 A SR, ol A A FE W R kol o v o]
Iso—-40+" 81.5%, Iso-80w" 90.5%l, 9 k7ol 85.7% 5 A FH sttt ol A =(142)
AoA] BARFE wolt 4 oHEY oAUA HAY wrke we Fe 43

7 @2 AAA7] AHET v oz AFHEA.

8 vk AdAsoen, gak Al A
b ee & o Aol gt A 29Ed Sk AxEde] mEA U
%]

a, 58] 7kl oA e A

o Ak
HH

el Ahd7] oAl A Hlel 400uge] PAF mEA 4HE AR
vE, A FelAE 3
%

doES 719 ok B E]

d

4 B oty AA o], vdEFF o VP ol AR A fAESI BA Y
_]

e AR A ZA3144) Rudn gormg 7kel7] oA |4 AFH7E w¢

s

Tasttha B & gtk
gy 2 oAl gate] AFH FEe]l thE ddnel WEtd v sEoR

o,
i

ol F R Tl AF dolg welzd @ FF B AR PFow



A el 4ARET BHagtE 29 SR Advn S9Th145). AW o

9 dolg welx mEoR A WA BayAGL sl B gAE

o At AAFl WS B ool td g4 FAAEC] O Wk Fol o
=

o] Aof & Ao A}

9gTE NAAZA, BRGAFY o xBAHE HA AT

olaZgE Fol A-F FF duid g AHA Y WIe oA RS 40mg
Zold [so-40Tol A £ Zu2HZE, ZAAY, LDL-ZUAHZ9 S5 93
A Zas A (p<0.05), HDL-Z#H =8 &9 =&
o] AEgHE 80mg Folwel Iso-80w oAM= EF F ZuxdHE vx%
2HE s=wt fFoletA st (p<0.0 2}
g B AREA = B A Wl ekt WA s Aol oA
& W 90mgol oliaETE Fo ¥ FEULHE ¥, HDL-d2HE ¥
&=, LDL-Ed2HE 5%

W A3E Bdv 28y, Potter 5(23)9 ATolAE wEAH dWlds TR

r
I
2
X
%
I
2

E

A sHe Al F FU2HE, LDL-Zd2HE w29 HAas HAST =3
Samman (92)¢] Aol = #HA A Aol A 8mge] olAEgE Fo ¥ HF
HDL-Zd 2HZ9 %7 oA Asstdvs A7Z237F & A9 o4&
Fohd Fo A3 Fof & dF AFA ] Wstel] Wi AH}rE A, o]AE

2o QAT 25 AEA sAAAd ads vk deke



0
e}

M

A
g

TR
R
o

Nlo
_,aa
Tk

2

1
T
e
o)l

e
R

o]t

4

g

I 9 FFEA I Iso-40

CF8 va

Gl

=

213

3+ AL el of] A

d2HE =5 TA3

=
=

A 2%, HDL-

=
o

i
o

H
Ul
el

il
o)
o

—

W

W Iso-40+- 3

'CH

R

s

T-score
Iso-803r ol A

el

H4]

o

‘o/]
H 3} 7}

[e)

o
It

o

]

AA o=
Alol o] =
o] 3 Tt 7] 2]

o] i, Iso-80 1} 9ok

=
T

Aol & B TH(f=4.831, p<0.05).

e #A=3 A3 [so-807 ¥ Iso-40+
(22)9]

o] A
etk o} Iso-40w 3 9 o

R
.

el
i)

jzel

7 73

é‘l,

fr 9
Alekel

AA o=

A=
°

p=2
[¢]

}

kel
o

o=

ﬁo

AT =

(23)¢]

=%
[¢]

4]
Ml

o
N
o

b

°

tatta Ra

°

7}

=

[¢)

BEEE

[e]

T-score”} +

==
e

o]

o 47}

e

.\_L]j/‘l_
=

oA o] &

=
K2

¢+
oW
|

=S

glom, o Aojela

e

pad

77

ocng dAg Ao

4o ¥o]A o}

Aot

=

3}

s
=

A7 A

}

kel
o

Alell oh



=K

o

W

Fo Auth Fol

A oF Fofatol A

Fod Iso-407 3 Iso-80T ol A= Fo

S

]?_]:

ﬁo

ol
o

7
Njo

Z o
5 =

A3 Tyt Iso-40, Iso-80w 3} Iso-40 Zrol:= E74

CARE R E

Aol 7t F A

T 5}
ol A o] &

3

3L

‘?_

A9 Iso-80 3 Iso—-40 A} o] o] A

Ely
ki3

ol

DR R

=

2l

4

A

H 9 TH(f=6.317, p<0.01). ¥

=
=

Aol

o)

o
ofn

=X

7
Njo

Hn

j
o

)

L.

A} &

A7 AT} %

o=
A A o xE Lo} o

o3
A

B

il

Nl

Tk

e

—_
o

olo
Hu

e

| Ve

6N
A

3o

H

|
=

M

oy

jzel

%o

B
M

ol

o
g

o oA,

o] 49

el

2l

A7} o] o] Ao}

al

I

-

N

.
o

o
R

M

=y

Ho
i

or

F
e

4

e

T
OO

o
X
X

ol

o

o

Hn

~
ol



puzel

wr

ZAbe) 47

1.

—

<
=)
O

‘_ﬂmd

]
el

Toh

Ul

s
Nfo

o
AT
o

)

‘_ﬂo

i

3 o

op

fol Wl A7 o

S

Aol o

s

4

=0

A

)

o
ToR
A
ofp

)

2]
X

)
4

T
M

™

B

—_—
o

al

41.7%7F 7t & &%, 583%7F =7 ol

2ol 7F 9L A TH(p<0.05).

o|J

o &

dl - AFgkell
160.5£5.1cm &

Al %

ERIE R

2.
162.6£5.4cm,

—

S v
SAHSTT

~

r

ol

®

&} A

B2y
ko] 7} At (p<0.05). T3 BMI} A A %

(p<0.05).

Els

o)

A 3= 9k (p<0.05).

S

o o

U 2HE, A, LDL-= 2 &H

=
o
o)

3. 8%
o H T
t}

il

g 2~ H

Al 3= 2k (p<0.05), HDL-&

S

[e]
i

HAI 3= 2o (p<0.05).

ol

il

Ly
-

-1.40+0.28°] 81 o+
=

v v
TAHST

bt -0.47+0.39,

i

L
T

o 7791529 31, T-score

&

A EY] A 2 ALPase

A 3= 9k e (p<0.05).

S

3

3L 5
E—G

kol 7F 9l 9 tH(p<0.001).

ki3

2

3ol

i

T HU o]



e PR

5.

I N
MH Il X X FOH AR HRT M
= o TN o S M o B o B B W H
LEPO ‘mr/e o Old BT = o o’ oR o o \_Iﬂ/l J»AIO WE
ToE Py R S A R ulr iy
T 3 o o s B Bl S =
g 0o A m g g FT oM X ] a9
ELAT w 2F g IF % L % =
S T SEF Lx BRI 2 7o
TOE oy L™ o X by @ s . e
o g ,ZA,# Mo N o T W.ro T R W W of = 3
T W b = "8 S zm B S ol
Ay OR oR 1o R e
R E@%ﬂfém%&ﬁadﬂ TH &
- W H_ﬁ ) dy < < Mﬂ T o o= = o o 1
Mo ome o & o g mET LT i e
o ) To Mﬁ nﬂ = %o R 5 o KR s e 3! 0
o B M oo ¥ oa w59 e - =
= N oo o e i~ S o= < 4 <V
= o e B b el X o) J o
S 4 S m L B St B ofy
@ F 29 i T x5 7T N o HS o Nlo
Q S So 2 me B = Ho ] e
< = L = % o . P or o A o= EE
S oof T oo om . P oo 8 o= o M2 T R I oxr % g
Lmmd T T, T emo ey B o
No % No - B 3% ok I mﬂ M 3 < % H oo N < ~
i m o E TX N o B8 <M = ~
i N 1o o S L w2 R 5
FPlowm ., ® %Lk 5 S 8 8 ok ' g
f AR £ 0 T fe)
o oo O R R R L Ee TSy 7
BN ~ o~ ) DR = L& i o7
g FoxX NoRh o oh oy & W 8 [ R Ay W
= M <R RSB of PP G L 9 H D3 S [\ )
Ego=rnE 4 g il 5L F <8 wow
mu. 2 O o & uﬂ ﬂ o = Aw. N S e ﬂ K K
T T oo b oo o RS T4
g o ¥ o of oF % om 3 oM E W N o® -
REPerit wuTw 8Ffs:Swmyz R
I e OB A B SR N SR Wy ~ I
%o RN = = o a]ﬂ : ~E ) = I~ S R N - S < T
TH L, ER® TRy TRNEEAR N o=
JIL zT_ 1%2 Eo m i o ﬂH OW > i O#E = ﬂu (e _/__l
Ot _ﬁo \WH aw_ B ~5 O_H — ﬂull O ﬂA_.O umo O#E E#E _Zl*
o ﬁl w fo) 2] o 70 % o = T
N cx L 4w PSS o s N
) ) o vy — — | ° >
= ok MY RE B oo o M e Mo =0 b o o of & o /

Fol g

o] 2Fe2 40mg

]

o

_CH

okol 1 7]
— 99 —

=

=3

a3

R

L

] 2]

ol

3T
ar

)AL

1

=



Tow gysgon 7 ¢

Lo

A9 A Nz 24 2%

L

rr

EEE

ol
N

=

1. ZAF gAY Hr A3 2 Iso-407 21741, Iso-80T 21.34], §FF o 222
AT &5 AR td AL A3 foFFofdell A &F&o] 7HE =%

&L I[s0-80+, Iso-407 oz zZF + ol F938k o]t A A H(p<0.05). 3HF
T Aalo]l P A gbell thsle] Iso-40, Iso- 480+, $1dFold o= i Agto]
Borom, Al o Froll ol g Aol & K HHp<0.05).

2. AR ¥FE I[so-407 24.2+2.5%, Iso-80+ 24.4+2.7%, $1F T+ 23.6+4.3%
2 ORE O OEF A HAAAT. ey AAEe] o wivt: BR{ Ade
Iso-40 7} Iso-80+", Y eFFolat EFolAl <kt HA|F o4& 50.0%= AAWE

o] AW ol EAF HE A B

3. 8% TAAY v AYFAALY FAAW Fw=7F 7HE =9k, Iso-401
I Iso-80w He= TAIASR FoF Aol7t floen, AgFoALe e F L
(p<0.05). €% HDL-Z ¥ ~H Z2 I[so-80+
o F=7F M ¥k, Iso-407 3 Iso-80 Abolol HoJg xko]7k glolow

(p<0.05), AFFoATH} F Tdes FAALE Fo3 Aol= AT

td

i
o
ol
a
[o
fitl
Ho
1o
o
R
o
N
)
%0,
32
O,

4. 93 e 2EHeZAe FTEE Iso-407 8.9+0.9ng/ml, Iso-80 8.2+0.5ng/ml,
Y oFFolF 96+1.6ng/mlE YTl [so-407H= AR {93 Aol
o}, Iso-80w &= frolgh zpo]7h A A TH(p<0.05).

5. o] &2ZgtE HH= HT [so-407 24.8+4.0mg, Iso-80 22.7+2.0mg, ¢ FF
o 25.0+3.12 o]AZZE HFHFo] JIFFAT, Iso-40T, Iso-807 = °]uoHy
o Zrell FAIA R fog Aol YUATE Iso-40wt ] BEEE o owwE o A ur
o] A3 vl&-2 620 1249 : 131, Iso-80°] 56.7 : 288 : 14.5, A FF A2 61.7

24.0 © 1430190t Zg HAFS AGFoIL, Iso-40+, Iso-80w o= A8}
R, ZAadAFes AGHAFH vlasto] Iso-407" 65.3%, Iso-80w 64.9% 9 °F

- 100 —



FolE 713%% RE TAM BEMA FEO W 2L X & AA W A

A FEL BTA LY el Iso-407 68.6%, Iso-80 56.

67.7%% RE TN BEBAF s HAGGOM, G 4 BAF A&
(o]

6. BQI= @34 ex"He A Fo3 o AAAdS B
& ZU2HE(r=-0337), LDL-Z &8 28 = @=-0313)%= #Fo3 &9 Au4d B4
t}. T-score(r=0.336)9} Z-score(r=0.335) =5 %3 F93% o HAAHS B
RaL, @A Lzl RE FoT Y AuHdSE BA o (r=0.643), o] wE
ol 83 = ZF2uZ3dE T-score(r=-0.342)9} Z-score( r=-0.370), LDL-Zd =
Bl &7 T-score(r=-0.321)¢} Z-score(r=-0.342)2 =T Fo o HAHS 714
o, Aol AE F oAZHE AHIHFES BQIr=0474)9, T-score(r=0.491)%}
Z-score(r=0510) ®E 2% ATt Fo3 G S B @3 ALPase

=
ThEe HER A AFEde 7oA Fo dEd s 7EHA(E=0.495), Aol A

2 oA A AR 2R f98 350 (p<0.05). lso-80T & AF) Wt} %
of Ao Weke] ol F folatAl FAFPIp005), THFES Fol Aurh Fol
F #2503 7h8h 9 hp<0.05),

- 101 —



2. Iso-40woll A 84 & ZH2HE vEE Fo 4
ot apolE R PTHpP<0.05). HDL-Fd ~H EF& Fof F71 Fo] AHtt {93
=olH o1 (p<0.05), LDL-Zd2HE T2t Fo ARG Fo F7} grasdle] F
o A-F2 F9% Hol5 HAF(p<0.01). Iso-80TolA HA F FdU=HE ¥

e Fol Adrd Fo § H 1675me/dl FAR o]AFHE Fol d-F2 F9
=
=

o
N
i
2
2
f
A
N
B~
o
9
X, do

oh skl f o @ Aol b 9l th(p<0.05).

i)
of)
-
N
X,
i
ot
tH
rr
i
odlt
oX
2
Bkl
lo

oJaZetie Fol AT WHFolT dolmr] fdato] 12F Bk AW F 1
= W dated $44 444N APF el foF Ao (<0057 A L
o, B F Av Az, 83 FAAW, 93 HDL-2e2HE $=8 AT 4

1. BQIE SefFofatoa Fo I Hiwiste #IAaZS HAN [so-407 7
Iso-90x ol = Fol A -5 Htatolo] FHo] Frtetlom, Al oA Ht W3}
of fregt AolE BT ol whe} AMS HA A} Iso-80 I Iso-40x Froll=
SAHORE FootA FUANE Iso-40w 3 9] FFodt, Iso-80w 3 9] FFolat A}
olell= Hito M7 FAMoR foF 2o]lE HATH((=3.276, P<0.05).

T-scorex= YFFoJFdola Fok & ZAAZS WA, WA Iso-407 3 Iso-80*
oAM= Fof Mol Hlste] FoF 3 Hto] Wzt F7FE HolWA, Al TolA FA
Ao fogh zto]lE B 4 & o o4 HFS st A A5 A
Iso-80 ¥ Iso—40w+ Zrel
YoFE o Iso-80w 3 9] ok
B A H(£=4.831, p<0.05).

i
£
=
>
>
o,
1o
o
Al
e
oty
NS
offl
b
X
o
fitl
:10
1o
r
R
o,
i

- 102 —



n —_—
oot = e o T oW W %
I = o e b X T :
NI = " ) = = gy TN W o —
e of = o T T T 5 5T & 43 mATOf
LN = & 3 LGS - o 2 T 5 S . Gy
G ey S bSmy 7E N 2y TET
& T T W o Loz om = = 2 %,
GARTERI w3 s omwL =T MRS
RIS T oo o 5 moew PUEEo0< B
T Bz 4K P i = o ~ = o T e
L oo mwm o Mool B T iy 2w A o
B OR ~ X R T Al B o0 T oo 9
— JIL _;Iorﬂ EE :.ﬂ — EO ﬂor E = o 0 s el
_El S TS \Wv_._ Cxﬂ —_ 3 ﬂ.o” o - MNH Bo oK = ﬂlL
v S 1a < N T = M o | s X ow
B b2 A ~ ofy = = TS = B
T > 5o o M S o e N
b 2N o N 3 = i PR SE
of - v K N 3 ~ a A ) [ G
W = JJ B R O~ { B o Hn ° -
ﬁﬂ X oF M 3 ﬁnﬂ._ o o~ W P = = oy MM.% U RS ) il ,LE
T 2T “E 4L 7 X oo R
) o Lo ~ go — BT = ~ NN
& 2% XO_EEE%O T m g E_Ma T
aob T A <
- S o ) C Tz U
mﬂhﬁﬁmm G %%% w T o Mﬁuwﬂm%mﬂ%ﬂﬂ%
% - L o = T — —
T x®S1Y PLg-e S S eI ELg
NowoT g8 A =G w _ 2 BoodE RN
o § W 7 . 7o Mo T X = WS o oo N o
L o= W5 @ L Ay 3 o o o B o Nio
C RN B w4 g 0 = . o o & ol B
< 28 L g B om X N T I N
= ' T © = & o = X -~ — & . o 4 = N R o
N = ol I T A~ B & 1XF ) W R N - 2 HA_I x W
o N % )
oh o BE o OB TR 3 W ™ ol T M & o RO owp @Y
T = - ) o) W w ~5 Tz i ™ o
o w o w B ozm w o TH o o o ) xR AN
4 GO REC) A = In TR _J BT ot e L
of o AF Mm = P :m mm N o o T o T 5 &w o ol Moo I ~
O o = 38 K H o A U N
on__ il - o R - o5 ma wr zﬂ m“ / ﬂu T T oy M mg N NI :u_ "R
j . o % oy 2 - X o
f o Mﬂ \OI — - ‘MX JO J_.tl NR_/U _!7 —_ L N ﬂ_ﬂr —_ ﬂ —
M N ok o o T xE M T A G FF
I ;mfﬁu?%ﬁi&lmlﬁ
< B G e FEE
° R O% o oK

- 103 —

Holt}, e w 5

-
L

bt

[¢)

=
=



N
-
i3
i)
ok
X
XN,
b
2
ro,
r o)
il
&
>,
i)
o
i)
fo
ol
ol
pas)
i

1. Ahn HS, Kim SH, Lee SS. A Study of Factors Affecting Bone Mineral
Density in Korean Adolescents: Anthropometric measurements, Life Style,
and Other Environmental Factors. Aorean / Nutr: 38(3): 242-250. 2005

2. Lee MS. Change in bone mineral density and fracture threshold. 77%e Aorean
Socrety of Endocrinology. 5(3): 232-233. 1990

3. NIH consensus develpoment panel on osteoporosis prevention, diagnosis, and
therapy. Osteoporosis prevention, diagnosis, and therapy. _JAAMA 285:
785-795. 2001

4, Kim KR, Kim KH, Lee EK, Lee SS. A study on the factors affecting bone
Mineral density in adult women-based on the mothers of elementary
school students. Aorear J Nutr: 33(3): 241-2000

5. Kim YI, Park JH, Lee JS, Kim JW, Yang SO, Jeon DJ. Prevalence and risk
factors of the osteoporosis of perimenopausal women in the community
population. Aorearn J Med 62. 11-24. 2002

6. Lee JS, Yoo CH. Some factors affecting bone mineral density of Korean rural
women. Aorean J Nutr: 32(8): 935-945. 1999

7. Barr SI, McKay HA. Nutrition, exercise and bone status in youth. 2z /
Sport Nutr. 8(2). 124-142. 1998

8. Metz JA, Anderson JJ, Gallaghter PN ]Jr. Intakes of calcium, phosphorus, and
protein, and ohysical-activity level are related to radial bone mass in
yvoung adult women. Az J Clin Nutr: 58(4): 537-42. 1993

9. Ryu HK, Yoon JS. A Comparative Study of Nutrient Intakes and Health
Status with Body Size and Weight Control Experience in Adolescent
Females. Aorean / Community Nutr. 5(3):. 444-451. 2000

10. Park HS, Lee HO, Sung C]J. Body Image, Eating Problems and Dietary

- 104 —



11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

Intakes among Female College Students in Urban Area of Korea. Aorearn
J Community Nutr: 2(4): 505-514. 1997

Kim SH, Choi BY. Ca and P balance in Korean female adolescents. Aorearn
J Nutr: 34(4):433-439. 2001

Lee HJ, Choi M]. The Effect of Nutrient Intake and Energy Expenditure on
Bone Mineral Density of Korean Women in Taegu. Aorean /J Nutr: 29:
778-787. 1996

Choi M]J, Jung YJ. The Relationship between Food Habit, Nutrient Intakes
and Bone Mineral Density and Bone Mineral Content in Adult Women.
Aorean J Nutr. 31(9):1446-1456. 1998

Song Y], Paitk HY. Effect of dietary, biochemical and other factors on bone
mineral density change for 2 years in Korean college women. Korean ]
Nutr. 36(2):175-182. 2003

Weaver CM, Peacock M, martin B, Plawecki KL, McCabe GP. Calcium
retention estimated from indicators of skeletal status in adolescent girls
and young women. A J Clin Nutr: 64:67-70. 1996

Jackmam LA, Millane SS, Martin B, Wood OB, McCabe GP, Peacock M,
Weaver C. Calcium retention in relation to calcium intake and
postmenarcheal age in adolescent females. A / Clin Nutr: 66: 327-333. 1997

New SA, Bolton-Smith C, Grubb DA, Reid D. Nutritional influences on bone
mineral density: a cross—sectional study in premenopausal women. A4z J
Clin Nutr: 650 1831-1839. 1997

Compston JE. Sex steroids and bone. ZPAyvsio/ Fev. 81: 419-447. 2001

Grainge M]J, Couplnad CA, Cliffe SJ, Chilvers CE, Hosking D]J. Cigarette
smoking, alcohol and caffeine consumption, and bone mineral density in
postmenopausal women - The Nottingham EPIC Study Group.
Osteoporosis Int 8. 355-363. 1998

Kerstter JE, Mitnick ME, Gundberg CM, Caseria DM, Ellison AF, Carpenter

TO, Insogna KL, Change in bone turnover in young women consuming

- 105 —



21.

22.

23.

24.

20.

26.

217.

28.

29.

30.

different levels of dietary protein. / Clin Endorcrino/ Metab. 84:1052-1055. 1999

Matkovic V, Fontana D, Tominac C, Goel P, Chesnut CH 3rd. Factord that
influence peak bone mass formation: a study of calcium balance and the
inheritance of bone mass in adolescent females. Am J Clin Nutr.
52:878-888. 1990

Alekel DL, Germain A, Peterson CT, Hanson HB, Stewart JW, Toda T.
Isof;avone-rich soy protein attenuates bone loss in the lumbar spine of
perimenopausal women. Az J Clin Nutr. 72:844-852. 2000

Potter SM, Baum JA, Teng H, Stillman R]J, Shay NF, Erdam Jr JE. Soy
pretein and isoflavone: their effects on blood lipids and bone density in
postmenopausal women. Am J Clin Nutr. 68 Suppl: 13755-1379S. 1998

Kurzer MS. Hormonal effects of soy isoflavones: studies in premenopausal
and postmenopausal women. [/ NVuzr: 130:660S-661S. 2000

Klejjin M]J, van der Schouw YT, Wilson PW, Grobbee DE, jacques PF.
Dietary intake of phytorstrogens is associated with a favorable metabolic
cardiovascular risk profile in postmenopausal U.S. women: the
Framingham study. J Nutr. 132(2): 276-282. 2002

Ander SYT, Pijpe A, Lebrum CE, Bots MI, Peeters PH, van Staveren WA,
Lamberts SW, Grobbee DE. Higher usual dietary intake of phytoestrogens
1s associated with lower aortic stiffness in postmenopausal women.
Arterioscler firomb Vasc Bro/ Aug. 22(8):1316-1322. 2002

Setchell KDR. Phytoestrogrns: the biochemistry, physiology, and implications
for human health of soy isoflavones. Am J Clin Nwutr: 68 Suppl
13335-1346S. 1998

Cooper C, Campion G, Melton L] 3rd. Hip fractures in the elderly: a
world-wide projection. Osteoporos Int. 58:285-289. 1992

Shim JY, Cho YM, Kim YK, Lee HO, Om AS. Effects of soy isoflavones
on detoxification of cadium. Aorean Sovbean Digest 22:19-24. 2005

Choi IS, Bae Y], Jang S, Lee DH. Yun ME, Lee HS, Kim MH, Lee SH,

- 106 —



31.

32.

33.

34.

35.

36.

37.

38.

39.

Sung CJ. Effect of Soy Isoflavone Supplementation and Exercise on
Serum Lipids in Postmenopausal Women. Avrean / Nutr: 38(6):411-418. 2005

a2 eI g5 olAaEeE BHEo] #HAE F oA IdE 2 SUAA R
of M A= g /AP =E/ sE oAt gl gkl 2004

Lee DH, Shin LH, Kim MH, Yoon ME, Sung C]J. Effect of Isoflavones
Supplementation on Bone Mineral Density and Sex Hormones in
Postmenopausal Women. Aorean J Nutr: 35(8):863-869. 2002

Lee MJ, Kim M]J, Min SH, Yoon S. A Study on the Attitude of soy Food
and Estimated Dietary Isoflavone Intake among Korean Adolescents.
HAorean J Comununity Nutr: 9(5):606-614. 2004

Sung CJ, Choi SH, Kim MH, Park MH, Ko BS, Kim HK. A study on
diwtary intake from soy foods and urinary isoflavone excretion and
menopausal symtoms in Korean women in rural areas. Aovrean J
Cormmunity Nutr. 5(1):120-129. 2000

Lee SK, Lee MJ, Yoon S, Kowm D]J. Estimated Isoflavone Intake from Soy
Products in Korean Middle-aged Women. ./ Aovrean Soc Food SCi 29(5):
948-956. 2000

Kim CH, Park JS, Sohn HS, Chung CW. Determination of Isoflavone, Total
Saponin, Dietary Fibers, Soy Oligosaccharides and Lecithins from
Commercial Soy Prodects Based on the Onw Serving Size-Some bioactive
compounds from commercialized soy products-. Aovrean J Food Scr
Zechnol, 34(1):96-102. 2002

Lee MY, Park YH, Oh HS, Kwak TS. Isoflavone Conrent in Soybean and
its processed products. Aorean J Food Sci Technol 34(3):365-369. 2002
Kim CS, Lee YS, Kim JS, Hahn YH. High Performance Liquid
Chromatographic Analysis of Isoflavone in Soybean Foods. Aovrean J
Food Sci Technol 32(1):25-30. 2000

Choi YB, Sohn HS. Isoflavone Content in Korean Fermented and
Unfermented Soybean Foods. Food Sci Technol 30(4): 745-750. 1998

- 107 —



40.

41.

42.

43.

44.

45.

46.

47

48.

49.

50.

51

52.

53.

Ahn HS, Park YS. The Correlation of Usual Dietary Isoflavone Intake and
Serum Osteocalcin. Korean J Community Nutr. 9(1):23-46. 2004

Baek SK, Sung CJ. A Study of Soy Isoflavone Supplementation Effect on
Bone Mineral Density and Bone Metabolism Markers in Female College
Students with Low Bone Mass. Aorean J Nui. 36(2): 154-166. 2003
Burger EH, Klein—-Nulend J, Van Der Plas A, Nijweide PJ. Function of
osteocytes in bone - heir role in Mechanotransduction. / Nutr
125:2020s-2023s. 1995

ez AL s]. o AJEZAF MEEHAE A& 2004

Riggs BL, Melton L]J. Involutional osteoporosis. N Zng/ J Med.
314:1676-1686. 1995

Aderson JJB, Garner SC. The effects of phytoestrogens on bone. Nuwirition
Leserch 17(10): 1617-1632. 1997

Mazess RB. On aging bone loss. Cliuca/ Orthopaedics and FRelated
Fesearch 165:239-252. 1982

Kim WY. Osteoporosis and Dietary Factors. 7%e Aorearn / Nutr. pp.636-635.
1994

Bronner F, Stein WD. Calcium homeostasis - An old problem revisited. /
Nutr: 125:1987s-1995s. 1995

Kleerekoper M. Biochemical markers of bone remodeling. Am J Med Sic
312:270-277. 1996

Liu G, Peacock M. Age-related changes in serum undercarboxylated
osteocalcin and its relationship with bone density, bone quality, and fip
fracture. Caicif 7issue /nt 62:286-289. 1998

. Kanis JA, Delmas P, Burckhard P, Cooper CT. Guidelines for Diagnosis and
Management of Osteoporosis. Osteoporosis International. 7:390-406, 1997.

Kanis JA, Melton L]J, Christiansen C, Johnston CC, Khaltaev N. The
diagnosis of osteoporosis. [/ Hone Miner Fes 9:1137-1141. 1994

Kim DY. Clinical Application of Bone Mineral Density Measurement.

- 108 —



4.

55.

96.

57.

58.

99.

60.

61.

62.

63.

Aorean J Nuc/ Med 38(4):275-281. 2004

ISCD. The writing group for the ISCD position development coference.
Diagnosis of osteoporosis in men, premenopausal women, and children. /
Clin Densitom. 7:17-26. 2004.

Baek KH, Kang MI. Official Positions of the Internatonal Society for Clinical
Densitometry.

Fehily AM, Coles RJ, Evans WD, Elwood PC. Factors affectong bone
density in young adults. Am J Clin. 56:579-586. 1992

Kardinal AF, Hoorneman G, Vaananen K, Charles P, Ando S, Maggiolini M,
Charzewska J, Rotily M, Deloraine A, Heikkinen ], Juvin R, Schaafsma G.
Determinants of bone mass and bone geometry in adolescent and young
adult women. Calcif 7issue Int 66:81-89. 2000

Kerstetter JE, O'Brein KO, Insogna KL. Dietary protein affects intestinal
calcium absorption. A J Nutr: 68:859-865. 1998

Hu JF, Ahao XH, Parpia B, Campbell TC. Dietary intakes and urinary
excretion of calcium and acids: a cross—sectional study of women in
China. Am J Clin Nutr: 58:398-406. 1993

Teegarden D, Lyle RM, McCabe GP, Mccabe LD Proulx WR, michon K,
Knight AP, Johnson CC, Weaver CM. Dietary calcium, protein, and
phosphorus are related to bone mineral density and content in young
women. Am J Clin Nutr. 68:749-754. 1998

Yu CH, Lee YS, Lee JS. Some Factors Affecting Bone Density of Korean
College Women. Aorean / Nutr: 31(1): 36-45. 1998

Kushuhara R, Katayama S, Itabashi A, Maruno Y, Inaba M, Akabane S,
Tanaka K, Morita K, Shibuya M, Kawazy S. Effect of dietary calcium on
serum BGP(osteocalcin). Zndocrinol/ Jprn 38:145-149. 1991

Jeong HK, Kim JY, Lee HS, Kim JY. The Effect of Dietary Calcium and
Phosphate Levels on Calcium and Bone Metabolism in Rats. Aorearn /

Nutr: 30(7):813-824. 1997

- 109 —



64.

65.

66.

67.

68

69.

70

71.

72

73.

74.

Choi M]J, Jo HJ. Effect of Sodium Chloride Supplementation on Bone
Metablism in Rats Consuming a Low Calcium Diet. Aorean J Nutr.
29(10):1096-1106. 1996

Woo SI, Cho SS. The Influence of Diet, Body Fat, Mineral Function, and
Activity upon the Bonr Density of Female Gymnasts. Aorean J Nutn.
32(1): 50-63. 1999
Douchi T, Yamamoto S, Oki T, Maruta K, Kuwahata R, Nagata Y.
Relationship between body fat distribution and bone mineral density in
premenopausal Japanese women. Obstet Gynecol 95. T722-725. 2000

Sung CJ, Yun ME, Lee JK, Kim MH, Lee HS. Effects of Isoflavone
Supplementation and Exercise on Bone Mineral Density and Urinary
Deoxypyridinoline in Postmenopausal Women. Avrearr / Nua. 37(4): 291-301.
2004

. Shapses SA, Riedt CS, Schlussel Y, Gordon CL, Li WP, Brolin RE, Stahl T.
Body weight and menopausal sstatus influence trabecular and cortical bone
mineral density. Znternationa/ Congress Series. 1297. 231-240. 2007

Chang KY. 7%e influences of obesity on bone mineral density in children,
Unpulished master dissertation. Korea University. 2001

. Goulding A, Jones IE, Taylor RW, Manning P]J, Williams SM. More broken
bones: a 4-year double cohort study of young girls with and without
distal forearm fractures. J Bone Miner Res. 10: 2011-2018. 2000

Wang MC, Bachrach M, Van Loan, Hudes M, Flrgal KM, Crawford PB.
The relative contributions of lean tissue mass and fat mass to bone
density in young women. Hone. 37: 474-471. 2005

. Kim MH, Kim MS. A study on the Relationships between Knowledge about
Osteoporosis and Cognitive Factors in Middle-aged Women. Aorean /
Women Health Nurs. 11(1):52-57. 2005

Mayoux-Benhaumou MA, Leyge JF, Roux C, Reval M. Cross-sectional
study of weight-bearing activity on proximal femur bone mineral density.
Calcif Tissue Int 67:179-183. 1999

Uusi—Rasi K, Sievanen H, Vwori I, Pasanen M, Oja P. Assocations of

physical activity and calcium intake with bone mass and size in healthy

- 110 —



Ib)

76.

7

78

79

80.

81

82.

83

34.

women at different ages. J] Bone Miner Res. 13:133-142. 1998
. Ho SC, Wong E, Chan SG, Lau ], Chan C, Leung PC. Determinants of peak
bone mass in Chinese women aged 21-40 years III. Physical activity and
bone mineral density. / Borne Miner Fes. 12:1262-1271. 1997
Hannan MT, Felson DT, Dawson-Hughes B, Tucker, Cupples LA, Wilson
PWF, Kiel DP. Risk factors for longitudinal bone loss in elderly men and
women . The framingham osteoporosis study. J ZBZone Miner FKHes.
15:710-720. 2000
. Eisman JA, Kelly PJ, Morrison NA, Pocock NA, Yeoman R, Birmingham ],
Sambrook PN. Peak bone mass and osteoporosis prevention. OsZeoporos
Int. 3 Suppl:56-60. 1993
. New SA. Robins SP, Campbell MK, Martin JC, Garton M]J, Bolton-Smith C,
Grubb DA, Lee SJ, Reid DM. Dietary influences on bone mass and
metabolism: further evidensce of a positive link between fruit and
vegeTable consumption and bone health?. A / Clin Nutr: 71:142-151. 2000
. Huang AS, Hsieh OAL, Chang SS. Characterization of the nonvolatile minor
constituents responsible for the objectionable taste of defatted soybean
flour. J Food Sci. 47:19-23. 1981
Okubo K, Iijima M, Kobayashi Y, Yoshikoshi M, Uchida T, Kudou S.
Components responsible for the undesirable taste of soybean seeds. Aroscr
LBrotechnol Brochem. 56:99-103. 1992
. Messina M, Messina V, Setchell KDR. 77%e simple sovbean and your health
Avery Publishing Group, Garden City park, New York. 1994
Arjmandi BH, Birnbaum R, Goyal NV, Getlinger M, Juma S, Alekel L,
Hasler CM, Drum ML, Hollis BW, Kukrega SC. Bone-sparing errect of
soy protein in ovarian hormone - deficient rats is related to its isoflavone
content. Am J Clin Nutr. 68 Suppl:1364S5-1368S. 1998
. Kim HJ, Bae KH, Lee HJ, Eun ]JB, Kim MK. Effect of hesperidin extracted
from tangerine peel on Cd and lipid metabolism, and antioxidative capacity
in rats. Aorearn / Nutr: 32(2):137-149. 1999

Messina M, Messina V. Soyfood, soybean isoflavone, and health: a brief

- 111 -



85

86.

87.

88.

89.

90.

91.

92.

93.
94.

overview. /J Fen Nutr: 10(2):63-68. 2000

. Honore EK, Willuams JK, Anthony MS, Clarkson TB. Effects of dietary soy
isoflavones on coronary vasodilation, and neointimal formation after illiac
artery balloon injury in atherosclerotic monkeys. ZFresented ar 7hird
International Coference on Phytoestrogens Little Fock, Arkansas, Dec. pp.
3-6. 1995

Frost HM, Jeo WSS. On the rat model of human osteopenias
andosteoporosis. Bone Miner. 18:227. 1992

Lee YS. Effect of Isoflavone on Proliferation and Oxidative Stress of
MC3T3-E1 Osteoblast-like Cells. Aorean Sovbearn Digest 18(1): 35-42. 2001
Wangen KE, Duncan AM, Xu X, Kurzer MS. Soy isoflavone improve
plasma lipids in normocholesterolemic and mildly hypercholesterolemic
potmenopausal women. Az /. Clin. Nutr, 73:225-231, 2001

Wolfgang W, Hubertus J, Dana SW. Isoflavones-Safe food additives or
dangerous drugs? Agemg Fesearch Feview. 6:150-188. 2007

Crouse JR, Morgan T, Terry JG, Ellis J, Vitolins M, Burke GL. A
randomized trial comparing the effect of casein with soy protein
containing varying amounts of isoflavones on plasma concentrations of
lipids and lipoproteins. Arc/ Zntern Med 159(17): 2070-2076, 1999

Wu J, Oka J, Higuchi M, Tabata I, Toda T, Fujioka M, Fufu N, Teramoto
T, Okkuhira T, Ueno T, Uchiyama S, Urata K, Yamada K, Ishimi Y.
Cooperative effects of 1soflavones and exercise on bone and lopod
metabolism in  postmenopausal Japannese women: a randomizeed
placebo—controlled trial. Metabolism. 55: 423-433. 2006

Samman S, Lyons Wall PM, Chan GS, Smith SJ, Petocz P. The effect of
supplementation with isoflavones on plasma lipids and oxidisability of low
density liopoprotein in premenopausal women. A4zerosclerosis. 147:277-283. 1999

BER. gFol2ZFaE A7l w-gr DAL A& 2006

TR HE., T AN 22 N BEKIRE. 1:601-610. 1995

- 112 -



95. Ernst M, Schmid CH, Froesch ER. Enhanced osteoblast proliferation and
collagen gene expression by estradiol. Proc Nat/ Acad Sci. 85:2307-2310. 1998

96. Dixon RA, Ferreira D. Molecules of interest: Genistein. ZAaviochernistry, 60:
205-211. 2002

97. Tsutsumi N. Effect of coumestrol on bone metabolism in organ culture. Ao/
Pharm Bu/, 18:1012-1015. 1995

98. Yamaguchi M, Gao YH. Inhibitory effect of genistein on bone resorption in
tissue culture. BLrochem FPrarm. 55771-76. 1998

99. Stephan EB, Dziak R. Effects of genistein, tyrphostin, and pertussis toxXin on
EGF-induced mitogenesis in primary culture and clonal osteoblastic cells.
Calcif Trissue Int 54:409-413. 1994

100. Hurley MM, Marcello K, Abreu C, Brinckerhoff CE, Bowik CC, Hibbs MS.
Transcriptional regulation of the collagenase gene by basic fibroblas
growth factor in osteoblastic MC 3 T 3-E 1 cells. Brochermn FBiophys Fes
Commun. 214:331-339. 1995

101. Yamaguchi M, Gao YH. Anabolic effect of genestein and genistin on bone
metabolism in the femoral-metaphyseal tissues of elderly rats: The
gensitein effect is enhanenced by zinc. Mo/ Cell Brochern 178:377-382.
1998

102. Gao YH, Yamaguchi M. Anabolic effect of daidzein on cortical bone in
tissue culture: Comparison with genistein effect. Ao/ Cell FBiochem.
194:93-97. 1999

103. Valent M, Bufalino L, Castiglione GN, D’Anglelo R, Mancuso A, Galoppi P,
Zichella L. Effects of I-year treatment with ipriflavone on bone in
postmenopausal women with low bone mass. Calcif 7issuwe Znt. 54:377-380,
1994

104. Cheng SL, Zhang SF, Nelson TL, Warlow PM, Civitelli R. Stimulation of
human osteolast differentiation and function by ipriflavone and its

metabolites. Calcif 7issue Int 55:356-362. 1994

- 113 -



105.

106

107

108.

109.

110

111.

112.

113.

114.

Benvenuti S, petili M, Frediani U, Tanini A, Fiorelli G, Bianchi S,
Bernabei PA, Albanese C, Bran®F ML. Binding and bioeffects if ipriflavone
on a human preosteocalstic cell line. Bichem Biophys Res Commun.

201:1084-1089. 1994

. Brandi DD, Umbach DM, Lansdell L, Hughes CL, Setchell KDR, Weingerg

CR, Haney AF, Wilcox A]J, mcLachlan JA. Dietary intervention study to
assess estrogenicity of dietary soy among postmenopausal wpmen. J. Clin.

Endocrinol. Merabol. 80: 1985. 1995

. Lee KH, Chung HK, Han JH, Son HS. Soy Isoflavone: Currenr Usage and

Production. Aorean Sovbean Digest 20(2): 28-36. 2003.

Coward L, Barnes NC, Setchell KDR, Barnes S. Genistein, daidzein and
their B-glycoside conjugates: Antitumor isoflavones in soybean foods from
American and Asian diets. [/ Agric. Food Chem. 41: 1961-1957. 1993
Haytowiyz DB, Beecher GR, Bhagwat S, Holden JM, Murphy PA.
Development of a database on the isoflavone content of food: USDA-lows

State University Database. /£/F Anwual/ Meeting. pl06. 1999

. Hutchins AM, Slavin JL, Lamp JW. Urinary isoflavonoid phytoestrogen and

linan excretion after consumption of fermented and unfermented soy
products. J Am Diet Assoc. 95:545-551. 1995

Klaus K, Brarz W. Formation of polyhydroxylated isoflavones from the
isoflavones genistein and biochanin a by bacteria isolated feom tempw.
Phyvtochemistery. 47(6). 1045-1048. 1998

Easiki H, Onozaki H, Morimitsu Y, Kawakiashi S, Osawa T. Potent
antioxidative isoflavones iolated from soybeans fermented with Aspergillus
saitol. Broscience Biotechnology and Biochemistry. 62(4). 740-746. 1998
Mei J, Yeung SSC, Kung AWC. High dietary phytoestrogen intake is
associated with higher bone mineral density in postmenopausal but not
premenopausal women. / Clinn Endocrinol Metab 86:5217-5221. 2001
Somekawa Y, Chiguchi M, Ishibashi T, Aso T. Soy intake related on

- 114 -



115.

116.

117.

118.

119.

120.

121.

122.

123.

menopausal symptoms, serum lipids, and bone mineral density in
postmenopausal Japaneses women. Obster Gynecol 97(1): 109-115. 2001
Greendale GA, Fitzgerald G, Huang MH, Sternfeld B, Gold E, Seeman T,
Sherman S, Sowers M. Dietary soy isoflavones and bone mineral density:
Results from the study of women's health across the nation. Am /
FEpirdemol 155:746-754. 2002

Wangen KE, Duncan AM, Merz-Delow BE, Xu X, Marcus R, Phipps WR,
Kurzer MS. Effects of soy isoflavones on markers of bone turnover in
premenopausal women. A J Clin Nutr: 73:225-231. 2000

Calfton-Bligh PB, Baber RJ, Fulcher GR, Nery ML, Moreton T. The effect
of isoflavone extracted from red clover(Rimostil) on lipid and bone
metabolism. Menopause 8:259-265. 2001

Uesugi T, Fukui Y, Yamori Y. Beneficial effects of soybean isoflavone
supplementation on bone metabolism and serum lipids in postmenopausal
Japaneses women: a four-week study. ./ Am Coll Nutr: 21:97-102. 2002
Yamamori Y, Moriguchi EH, Teramoto T, Miura A, Honda KI, Fukui M,
Nara Y, Tara K, Moriguchi Y. Soybean isoflavones reduce
postmenopausal bone resorption in female Japanese immigrants in Brazil: a
ten week study. ./ Am Coll Nutr: 21: 560-563. 2002

Chen WF, Wong MS. Genistein enhances insulin-like growth factor
signaling pathway in human breast cancer(MCF-7) cells. / Clin
Endocrinol Metab. 89:2351-2359. 2004

Gallaghter JC, Satpathy R, Refferty K, Haynatzka V. The effect of soy
protein isolate on bone metabolism. Aernopause 11:290-298. 2004

John H. Soy. Aealth claims jfor soy protein, questions about other
components. FDA Consumer magazine. May/June. 2000

National Guideline Clearinghouse. The role of isoflavones in menopausal
health: consensus opinion of The North American Menopause Society.

Menopose. 7(4):215-229. 2000

- 115 —



124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

Lee HC, Choi JM, Son LS, Song JI, Yoon TY, Park SY, Lew DJ. A Study
on the Body Fatness and Lifestyles of University Students. ./ Aorean Soc
Study Obes. 6(2):163-184, 1997.

World Health Organization. Obesity. Preventing and managing the global
epidemic report of WHO consultation on obesity. WHO: Geneva, 1997.
WHO West Pacific Region. 7%e Asia-FPacific Perspective’ RKedefining
Obesity  and its Treatment. IOTE Feb, 2000.

Robert D, Lee & David C, Nieman. Nuiritional assessment, “nd ed. USA:
ASPEN, . 1995.54. Thompson MA, Gray JJ. Development and validation of
a new body image assesment scale. / Pers Asse 64(2): 258-69, 1995.
Friedewald WT, Levy RI, Fredrickson DS. Estimation of concentration of
low density lipoprotein cholestrol in plasma, without use of the proparative
ultracentrifuge. Clirz Chermn. 18:499-502. 1972

Lee YN, Choi Haymie. A study on the Relationship between Body Mass

Index and the Food Habits of College Students. Aorear J Drietary
Culture. 41): 1-10, 1994.

Lim HY. Dietary Survey of the College Women. Aorearn Home Economics
Assoc 181): 47-52, 1980

Kim BR, han YB, Chang UJ. A Study on the Attitude toward Weight
Control, Doet behavior and Food Habits of Colleges Students. Aor /
Comim Nutr Z4): 530-538. 1997

Kim WY. Nutrition Knowledge and Food Habits of College Students.
Aorean J Nutw. 773). 178-184, 1984.

The Korean Nutrition Society. ZDretary Feference Intake for Aoreans. The
Korean Nutrition Society. Seoul. 2005

The Korean Nutrition Society. CAN - Pro Z0-Computer Arded Nutritional
Analvsis Program 50 The Korean Nutrition Society. Seoul. 2006

Laitinen K, Valimaki M. Alcohol and bone. Calicif Z7issue [Int 49

- 116 —



136.

137.

138.

139.

140.

141.

142.

143.

144

145.

Suppl:570-573, 1991

Massey V. Calcium and peak bone density. [/ Zntern. Med 231:151-160,
1993

Calvo MS. The effects of high phosphorus intake on calcium homeostasis.
Adv. Nutr. Fes 9:183-207, 1994

Andon MB, Lloyd T, Matkovic V. Supplementation trials with calcium
citrate malate: evidence in favor of increasing the calcium RDA during
childhood and adolescence. J Nutr. 124 Suppl:141125-1417S, 1994

Reid IR, Ames RW, Evans MC, Susan S. Determinants of total body and
reginal bone mineral density in normal postmenopausal women-a key role
for fat mass. / C/in Endocrinol/ Metab. 75:45-51, 1992
Baron JA. Smoking and estrogen-related disease. Am J Epidemiiol

119:9-22, 1985

Ard. T ¥ 2 $Fol o] a4y ¥ AAF U4 FUxo|
WA g S oln] oS/ 4A ) 2002

AFe] Edeet #dd A

o
fo
r o
Me

)4 %. BT AP FAEs)
N AU eta oot/ Ao e =/ 2001

Williams LJ, Mai CT, Edmonds LD, Shaw GM, Kirby RS, Hobbs CA,
Sever LE, Miller LA, Meaney F], Levitt M. Prevalence of spina bifida and
anecephaly during the transition to mandatory folic acid fortification in the

United State. Zeratology. 66:33-39, 2002

. Woodside JV, Young IS. Folite, homocysteine, and cardiovascular disease.

Hyun TS, Han YH. Comparison of Folate intake and Food Sources in
College Students Using the 6th v.s 7th Nutrient Database. Aorean / Nutr.
34(7):797-808. 2001

- 117 -



4

ok

<

KIO
[0

2001 &2l =Ch

HALIDE?

(=

F

=

2EE ALY

o222 M HH

[e13
=

INESE=S

U

2200 OIx

o A5l

=

ior

o

J
=
0
w
H

PO X

ol I 5

—
=

5t

s olg

i ==AIDI BEELICEH

X0

un

al

i

@

or
il

o
Ly

o

0H

o &

ANGSE

ke
LICt. J2{22 tt

r

Cl
=

i©
o

-

RO

FAELICH

Atk

15

jwin §

2~
-

s

[¢)

Py 7k?

H

0.
m gk 3 20-30%F

b ©40-50%H # R ® 50

gl

of
4]

L

.

[¢}

b‘ﬂﬂ]

[s[:]

qilx A% ® A4 ®

z] 2]

ZS

BE 944 2% @ ddel 94

© 10-20%
& U7

]

=
.
kst

A AF
o

@

2]

3
1t
@ ofue

] ol

o)
® 7144

[

Rl

Hulg 594727

]

@
@ 30-40%
©

1.

3.

o
o
o

o= A& AY7?

O 7H8 & ZE (ol Hel7], ot FH=71, T2 ool 43t

!

4
Eo

o

W

~

Nfo

@ 30%-1A7F & 1A 7F oA+

- 118 —

AZEE duht Y7
@ 20-302

L

.

of A2lo] 2

=
=

]_

@© 10& ol @ 1020+

[¢)

e

3

2

2.



=4UA?

@ 2A1ZE-3A1F @ 3 o] %

@ 1A o]l @ 1413t- 24]3E

K

o] A&7

43

@ oty

Dl

KR
=

A I B D)

=

o B &L 7}

f
L

o) A3

o

910 91411 742

ol
o
Nfo

X

=

ofp
oo
N

Nfo

T
N
N
Lo
< =0
> =
e
=
oz ol
N
@%zr
w T
"
"
SR
e g
wT @K
CC
h=
T
<~ %
oWMﬂﬁo
- Gl
~o
oo ok
O
< E O
—_ =y =0
xé_wmﬁ
© @ g
<

@ oty

—

K
]
W™
X =
2o
° =0
®
J ~
Yo
~ ne
= i
H £
Y K
m =
ol s

Lo
27| e
@] i)
poo®
= K
GO
Il nr
o ol
N i
=0 el

T
_ﬂ_ x
gy N
g ~
o X
_ N
ojn

=
Tox
® of

=5 Bo] vhA ™ o] A (0,x)

2.

olth. (O,x)

bz

q

5 e

ol

ofp
™

oW

A

oz gol Me4% Fh (0%

9 Bel AN T4 et (0%

=
<

= ol

|

n

6. Wl et

7. FY 2H

[e] o
ge 3

Zoltt. (0,x)

St Afoltk o) @S EE

=
=2

9.

A71E "Jldg (0,%)

)

- 119 -



A e (0,x)
of ol .

Fol MHRG

ol
I

1

™

15. =7}

(O,x)

XY
N

or
<

0SS
Bl
o

el

o

—_—

0o
N
N

o)
4o

17. ¥R} 77

gl el wE o FrhrE @k (0,x)

%=

0|
lal

—

T

<
——
o
i
22!
X
)
3
™ wA/y
) o)
‘Ho% ~
~ oy
N QL
=0
x Xq
N
T o5
™ B
il .
. N
oo M
o =
A
o
Booo=
— _—
o T
N =
=0 —
N
Y
T~
N
osm M
Nlo Lo
ojn ol
T 2
i
¥ o

wol &rEo Ar.(O,x)

t}.(O,x)

2073041 A =l w7} 7}

g
ol
o®

.
3o

1
n
A
o))

o

;o?

p
T

4.

EA7F 15.(0 %)

p
L

)

)

oy
g
il

=t
=i

p
.

2 e7]

10.

12. A

of &7k §lvk.(0,x)

19. AL nrEddd s Zgo] Bo] FfrHol Uth(0,x)

of del7] Arh(0,%)

o] 604 A2 1950 B Al

el

20.

- 120 —



V. }\]Agil- EH—‘-:—
Lo AAbE A eyt

O @ oty

= H
oW A% AN
A

@ o].;‘cl

o "
jata)
>

1 ®
o DS $HE B Fo
ANE AARE Fad o4} ¥
DO AN BE @ H8%A
® 24 WEel © AdelA

Dot @ A4 ® Ad

3. 84S dY?

D @ ofe
4 ABAEQ2EE

o =
5. FFSACH, W, F5 5

@ 0-2¢/5 @ 3-5/4 ©
O 33 o] @ 28 ©

1
6. A, 27, A, F, FF vo=

@© 33] o] @ 1-23] © 13] ¥

7. kA F 2 TFE ¥bIS 5 F ) %ﬂ
@ 33 o] @ 1-28 @ 13 »
8. 718 Wol 298 WAL &%
O 33 o4 @ 1-23 © 13 ®
9. 94 2 FAFEL FFo du

@ 33 oA @ 1-23 @ 13

10, #9 & gl Avi =417
n] 7t

@ 33 o] @ 1-23 © 13
11. F 2o AFE vt Y72
O o @ e

5 =7}

Wi 2o 2 e

2 r:'i
it
i
)
~>

Ek:

9

- 121 -



of

—

AB

K-

——
o

G

o
o e
| Mo
= |
o
W o=
b
o op
~ ok
o
98]
ol e
o
=)
—
o
i
Lo
|
I IS
o
=)
G
—
2
=)
[s2)
U | e
o
o [
o
—
TR
G = GO ) A
= N | oof s
[ - o | o+ ahy
o Uk o | ek Mo

122 —




@® FH T 39 Fool HAS RE SAWHH g gt 2E Yo
(FFgL AYN)
(AFA 3] 2AokqE GRS = F dFyY. RUE FESAL)
H 7] 200 @ o o 84
EF(EgE
AV A s ki AT i A 2 2
19)
2] 2% (70g)
EXE | 222 (10g)
wlol 7kl | 2224 (10g)
EE s 17 (200g) | °F&
A& 171 (50g)
g} =)
A2 A8 | 18e=(5g)
I A} A} 3} 1/270 (100g)
ofFEZE | ofFEE 171 (50g)
4 24
pA o = = 1071 (20g)
2k gk 13 71(210g)
R Z317) 271 (10g)
o = 5-6% (40g)
A A A o AA (2)E T (50g) | 4 4]
AlFAYE | A=A | 1/28 A1 (70g)
AA AT | AT 5% (50g)
QAAFA| ARE 173 (200g)
22 a4
YA A= A = 3% (10g)
- I, A2AAF| 102(10g)
o Ak 1/2%71(105g)
F)E 7]
R ca }gﬂ 1/291 4 (40g)
AEIE | 27 & (4g)
FE 2 47 (40g)
Al THA X 1Z%&(10g) |[AY
A8H | 28245 (10g)
mazd A 5% (15g)
4 Z317) 3% (30g)
7+ 22F2 % (6g)
W == | e A 534 (50g)
39 # = 17§(100g)
220 By ) ] 1/371(100g) | Z+4]
=] = 2] = 27 (30g)

- 123 -




e 7] 2004 9 9 849
EF(EgE
A e azg | PR 0] e A= = @
=2z
) wg 2%(70g)
EXE A 272+ (10g)
wlol7ke | 2284 (10g)
] S5 171 (200g) | o3
A& 170 (50g)

EIR=RY
AT e T g e % (5g)

3} o) Ab} A} 1/271(100g)
T2 E | ofFTEZE 171 (50g)

4] &
I} 2) ol 2w w) 2 1071 (20g)

At At 1% 71(210g)
R 2 a7) 273 (10g)
s w 5-6% (40g)

44 A} 2] T o] Ak X (4) E 7 (50g) % A
AlgAuE | AlaA | 1728 A1(70g)
A2 257 | %7 5% (50g)
SHAAFA| ARE 1% (200g)
4] &
aAHA A=A A = 3% (10g)
w3 ABAF] 10300g)
o Ay [ 1/2%71(105g)
FUE 1/290 4 (40g)
gugs ot | U200
AEF | 222 %(4g)
5 2 47 (40g)
Al THA X 12%(10g) |[AY
A4 | 282+ 10g)
N Z 9 Al 57%(15g)
4% 2317 3% (30g)
4 2% 2% (6g)
HEA A | A 54 (50g)
w1 & = 171 (100g)
E( RS IS I uj 1/371(100g) | Z+4]
FES ) = 2%(30g)

- 124 -




fz
N

R (U F
A saw | oamw | TEETT 4 L
)
2w 2% (70g)
EXE - 222 (10g)
wlol 7kl | 2224 (10g)
R S 173 (200g) | °F&
A& 170 (50g)
g} =)
A2 A8 | 18e=(5g)
A Ab A} 3} 1/271(100g)
ofFEZE | ofFEE 171 (50g)
24 24
Sp A} w2 w2 1071 (20g)
gk 2k 13 71(210g)
- Z317) 271 (10g)
= = 5-6% (40g)
A ATl A | (2 E(E0g) | A
AlgAUE | AT 1/2% A (70g)
A AT | 257 5% (50g)
SAAFA| ARE 173 (200g)
24 k4
AR A A= A= 3% (10g)
— F 443 10210g)
° Ak | 1/2%7](105g)
= A 7]
suzw o—L]'E-’ 1/291 3 (40g)
AEIE | 27 & (4g)
FE 2 47 (40g)
Al THA X 12%&(10g) |[AY
Aee | 242 %(10g)
Y EES N 5% (15g)
4z Z317) 3% (30g)
7+ 22F2 % (6g)
Wl =A% | ) FE A 574 (50g)
39 # = 17§(100g)
P IS Hl 1/370(100g) | 3+4]
] = 2 = 27 (30g)

- 125 —




$4 o AYAA &

ZALY =
& W aA$ HEonA BuUT.

=
=

bR A

°

14

<

)=o)
i

=y
H

<

Ayt
A
El
i

N

B
<V

B
50

ol

-
i

R

¢

Az

=

)

a7
o

1
o]
ulla}
o
T
®E
B

N
0|

ko]

T
=
AR

N

o

i
Tor

Kl

3

=y
!
!

g

g Ao AR &

W
o

o

!
&
g

A
ﬁo

N

et

&
ks
gl
‘.mo

BN
o

JyAlO

o
el
al7
H

kY
Nd

o

¢
<]

X

il
oF
o

H
0|
HR
r
1H

X

4+
Q!
el
sl
H

1R
<

Fol ARl A ol Al

o] g

=1
RN

3 4]

o
Alar g7] 9k of A

u, A A=

al Wl A AE wol

o]

ol Al =

=

ai7
A

e
]
el

o

2

X
ofp

[e]
=3

o) o] MS WA Pas WA AR wv}

N
i

ofp

el

o|J

o
e

o

EE

=
T

&

]

A5
=

Febel 2 s A ol 7l

AAY, B SA, TRAA FE =S

[

v =]
ERnkl

e1g

AAI 24

pud

g Al A

[

g
& wust HolopAsy.,

=]

=

A

g
<A

o

=}

=
J}E o g o}

[e]

A =&

=

AA} dwrin Aoz M

ob 1, A

p

L

= 24

=

=

A= 8-7]

2]

R

T

L 7HEH

=

2 whubA W
vl

Al o] v

5

[¢)

YA =]
o T

o

O

0|

=

o

%
=

il

i
.
=

o

]

el
Tor

A AAFA vk, ok

=

2

A 7194

3L
=]

0

B

B
25

1H
et

ey

0|

AT

S o 7]

el

7]

]

A=)
w ©

1
i

shA o g Ao

o mo}ar w3 A

9

pu
R

Az e A

i
™R
=

!

it

al7)
M

o

A ...

o

o} 5]

el

)

1-

2007



Hy S
S
T <
—_ xo
< <
E T ©
5 o 5§
& G e 3
50 S =
%o m o} JJ m N
L |8 e g 9
I A B H._ m m
|3 o F 2
= o @8
R il B v S
= ) o S §
g | ® o g | § &
% - ° n — ﬂ N
I i .nl..m N M 3
ol = __,.l_wﬂ B
RS
& Mﬁm m.__.o % 7 non
ol B Wy o B
o | S o
I I
TlE2e s
‘_IH_JI S 7 EI ﬂ r.t“ \)
oo | — | = R
LLO o < m ~
5] X or E — m
A I I B VPR
G I I =
T | | gy | E
Br
w ‘HO 4 03 =3
. A
\_uﬁruﬁ X0 ZT 3 ‘.L‘._

o

NI
—_—

N

=

o

e

0

s
ol

2]

el

ol
o
—
o
Hlo

won

wr

I3
o _du
WX
) st
o))
T A
B R
o X
B
3
TR
= oF
F P
n N
B Lo
W T
of X oy
el ot o

o))

BT o O
o Wg
F oo X
53
oy = W
R o
&
% NG
= E

—_
)A
o)
o
1 oy
L
—_—
= o
(N ]
o o
"3
oW
= P
9p) . =
n ol Ay
Mo X )
B
N &l_- ,ul .
AR e
o oy o
W e
W o°
o do = il
T o ©
n° % _
LT EE
o) ol
o e
= X ofy
g
= WK
T X
T of o W
T o ohy nm
T o X
—~
oy 7 R %
.
Moo
TR
s < Mo

i~

N
B

Tor

7!
N

©

o

el

mn
o

=
"o

o
A
4o

!

X

o)
A

N

. .=

gk (

SE®YgC o0 )

Fo o

4 31

12

2007

0|

~
I~
03

Tor

T

7A

Nd




	제1장 서   론
	제2장 문헌고찰
	제1절 골대사
	제2절 골밀도에 영향을 미치는 요인
	제3절 대두와 이소플라본

	제3장 연구방법
	제1절 연구대상
	제2절 실험방법
	제3절 자료수집 내용 및 방법
	제4절 자료 분석방법

	제4장 연구결과
	제1절 조사대상자의 골밀도 분류에 따른 비교
	제2절 기초 조사 결과 골결핍증 대상자들의 실험군 분류에 따른 특성
	제3절 실험군별 신체계측치, 생화학 지수의 이소플라본 섭취 전&#8228;후 변화 비교
	제4절 실험군별 골밀도지표 및 혈중 무기질 함량 또는 골형성지표의 이소플라본 섭취 전&#8228;후 변화 비교

	제5장 고   찰
	제6장 결론 및 제언
	참고문헌
	부  록(설문지)

