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The Effect of Isoflavone Suplementation on Bone Mineral Density and
Bone Mineral Content in Growing Male Rats

Choi, Mi-Ja*
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Department of Food and Nutrition, Keimyung University, Taegu 704-701, Korea

ABSTRACT

This study was performed to determine the effect of isoflavone on bone mineral density and bone mineral content in
growing male rats. Twenty male, Sprague-Dawley rats were assigned to groups, that underwent 9 weeks of experi-ental
treatment. Animals were assigned to one of two diet groups (casein group or casein supplemented with isoflavones).
During 9 week of the study, food consumption was determined every other day through the measurement of total food
given subtracting the food uneaten from original amount given. Rats in two experimental groups had similar initial
body weights. At the end of experiment, however, the casein group had significantly greater body weights compared to
casein supplemented with isoflavones group. It was also observed that the casein group had greater food intake com-
ared to casein supplemented with isoflavones group. The difference in the final body weights of the groups was there-
ore due to difference in amount of food ingested, but could be due to the effect of isoflavones. Total BMD, spine BMD,
and spine BMC per weight and femoral BMD per weight were significantly greater in casein supplemented with isola-
ones group than casein group. ALP and osteocalcin were significantly greater in the casein-fed group. Crosslink value
was significantly lower in the casein supplemented with isoflavones group. All other variables were statistically similar
between two groups. Overall, it can be concluded that casein supplemented with isoflavones beneficial for acquisition
of bone mineral density and content on growing male rats. (Korean J Nutrition 38(5): 373 ~379, 2005)

KEY WORDS :

=

—

N

Szl 20019 BEFEol @A 72.84), %4&F 80.0
AZ 233" 2004'Q 654 o1 A= 4,171HH o R
AAJT F 8.7%F AL JoH FARIT F 654

o1 QT 6.8%, AARIT F 654 oI A+E 10.5%
£ A3tz Yok g2 xAA79 F7te) w214
Aol gist A77F 23] AT Qled), 53] Sty
2] oA 2 X6l gt o] FoA 2 Utk F
2 Zgdiare] WslE Qs E42 7713 go] aHm

Hed 20059 49 69

ey : 2005 6€ 169

$To whom correspondence should be addressed.
E—mail : choimj@kmu.ac.kr

isoflavones, bone mineral density, growing male rats.

30
2Hs

229 Arjgo) Zof 47
229 B39 @ of2) QRS o8} G v
22 196l 4-5%71 A2 WHRA APEe FAFS
Fe) 943t gaie) 290 o8 2% B U3 24
SEE Aoz §A5E A, 3 93 26 T 44
& Ethist 242 A0 Fad. g
RE AT 2HE P UE 7H83 ol agos
olgstel Fuw, o] ZHe Yhoz YT A 2
Fow 4 FAsH, U3t 24 Ale] B
A HYe o2 FRe FAo| va m FAoEN
B $EA oleld 43 2% FEO T
o 53 A%7 g Bt 2
bl 1A ol 46 TS wolTe A
ISRy
SRR T 8 wgs

YOIA HE AHoR

2-4)

© 2005 The Korean Nutrition Society



374 [ o|&E2E o] A1) ZefAlel wlxE 4

5710 SlolA Ao] dAlQ) Fd ety Bt
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Aol AAZE Zw, @, vEl] D 5o 73 o)
A Q= HIole T Bl A 2 isoflavones
(genistein and daidzein)©] ¢F$t S| AEZA AL e}
ol das=F A9 HelolA estrogend ¥ ke
ALEosA 2R APO R dojup= TFEFE W5 T
A5 Pk a3t ok 2u HQ0® g3 A
e o #F o dEAY FUEE F olaZ
2, tol=ARL, AYAHIIS AHFI FoHQ ko] A
L BYvky sl nY gJvj3 B oAdellM 9
AHRNES SUEE o ABHAE Jehidde By
BGCEY 3 H7 oJold wa AAE HE o
A7E A3 AE 9 3 F dAde F A48 A4
Atk Bk mabA] jsoflavonessE sl oJAl %
2E2Y 7152 & 7 At R "l F2 7ot
HAAARAE e R ATt &s AYFIA a2u
-2 casein Tt soy proteing HFE wf L}o]
AN w32 A3 Z ZAE ARG B
ojaFeNo] AEZ A AR} ohd B
st A7S R u3lich T3 AieEe] Bu)rt )
q oJAJ |4 isoflavonest} FelA o] My} &
Al sttt Ha'® dg oy, FwmAot isofla-
vones7}t /378719] A4F Alell Sdjrtel] vlR)E ATE ol
o> Ak HZ A7) 4R FHolA caseinell isoflavones
T B33l] AHAD A 539 isoflavonesE ¥}
S-S casein thalell dIXAIA AH A0 B &
Aol Fadl oy, €4 isoflavones?t casein®ll
lqd dHshs 49 2ot 539 isoflavonesS X3t
WAS caseindll diX|gt] AT A0 o w8
F Aog BYEt? wehy TS isoflavones
ool g AEE T80 fEldt Ao FE2 5 glon
O 22 A7 ewEh =3 22 Ades AR
9] Enl7t o A7) 318 o7 isoflavones7t &
F3t 39T} isoflavones?t A2 Qe FANAE ca-
sein ol thx)31E o FhNd el HFE caseinol B]
slo] Fgt FUSo) el Ao Yehtn, Fow
2 FoXE isoflavones’t 7 A7) o #alsltn
Sk aety F AFL fevel FUs0] A4 He
AFoE F ddo] F drtel stk Rt RE
AFSoNA Fdsicd F AE 43S e AL
72 fgle] 2 weleka Azt $guet & -

TP c)2EE HHTELS 3T B 28.1 mg
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o]F AUXERIS H HFHFFEL 16.3 mg, HolEAIQ]
< 12.0 mgelth® o] Azh= 9-2uet A0S o
T ATelA FddH ST H olaTeREY A3
244 mgl® RIV% R, FEX Y A7) 549 o]
AFTREY AF7T 27.27 mgl E RI% Rof njspd @
2] ¢t

477] LR FolA FdHAgA &3 isoflavoesE F
B4 I98AQ caseinll 731 QA% F$-H} casein
Aol isoflavonesE THOE TH3 TR Y&
737 stk St Aeldeir) oE 36
M Z2E Z3E YeREA #3o] Beslt) uek A
271 73 FollA isoflavones7}t FH8 Fhwa el 43
= FAe FElsda Basigleng ' A3y 31
oA isoflavonestt caseinoll ¥7l8l] HHAARE o Z
U=} F3ge| vjX= a9E Lol ditt

NoE % 9

1. HEFE X Y

1) d8sE

B4 5] & 50 g Sprague—Dawley $32 7 207}
5 AT FTEMEZ U] AR 2ol A Fa}r)
A7 IPALE. (rat chow, AU & Fo] F70f 224
2 5, ¢3Y (completely randomized design)©ll 2J3)
$t 73 107l 2F (caseinid, isoflavones 7).
Z o] 58 AR o2 25 A2 o)7 97 AR
35t

AR 71 T ARAY) EE 22 + 2T, 5 65
+ 572 FAIEN Y, F5719 SFUNE 1240] HE=
ZAgt) FEL stainless—steel cagedlA] 3t vz 2
2 AHS3IGlT, B3 Aol YAg Aol TFsiglen,

A AFHH (ad libitum) 0.2 Foskoh

2) AlEA|

AE 2ol= caseint# isoflavones H7FE2 2 Uyl
I AP0l FAAHEL Choi 597} 4o)e] AR
o] 3}7] A3td AIN-769) F31o] A|Z513t} (Table 1).

2. AlEEN

1) 4°o9NE N 455%

AR7IZE 59 Holgt B2 AR-EA AFHEE s,

= BF 27 o]2u¥FE ARSItk A7z Bt 4
o] AFFLE o18ol B, AT 17U T PARRMl



Table 1. Compaosition of experimental diet (g/100 g diet)

Ingredients Control diet” Experimental®
Corn starch” 66.5 65.9
Casein® 20.0 20.0
Corn oil® 50 50
a-Cellulose” 3.8 3.8
Mineral mixtire” 35 3.5
Vitamin mixture® 1.0 1.0
Choling” 0.2 0.2
Isoflavones'” - 0.6
Total 100.0 100.0

1) Control diet: AIN 76 diet

2) 0.6% isofiavone supplementation diet

3) Corn starch, Doosan Co. 237 — 17 Maam-Ri, Bubal-Eup, In-
chon-City, Kyunggi-Do.

4) Casein, High Progein. supplied by U.S. CORNING Laboratory
Services company. Teklad test diets, Madison, Wisconsin,
Biological test material No. 160030.

5) Com oil, Shindong-bang oll Co. 4 - 2 YangPyung-Dong,
Yougdingpo-Gu Seoul: KSH 2102.

6) Cellulose, supplied by SIGMA Chemical company. No. C8002.

7) Mineral Mixture, supplied by U.S, CORNING Laboratory Ser-
vices Company, TAKLAD TEST DIETS, Madison, Wisconsin, Bio-
logical Test Material No. 170915,

8) Vitamin Mixture, supplied by U.S. CORNING Laboratory Ser-
vices Company, TAKLAD TEST DIETS, Madison, Wisconsin, Bio-
logical Test Material No. 40077.

9) Choline Bitartate, Supplied U.S. CORNING Laboratory Services
Company, TEKLAD TEST DIETS, Madison, Wisconsin. Biological
test Material No. 30190.

10) Isoflavones, Pacific Pharmaceuticals Co. Sungwon Building

175-2, Hangangro 2 ga, Yongsangu, Seoul.

e

2) 34k &Y

A3 95 Aol LUNARAFY ellv=] vl S
7] (dual energy x—ray absorptiometry, DEXA) & °]
83} small animal software® % FY% (iotal body
bone mineral density : TBMD), £ Z%7)4% (total
body bone mineral content : TBMC), % &2 3= (total
bone calcium content), 3 (spine), WEZ (femnur) 2
=YX (bone mineral density)$+ %714 % (bone
mineral content)& S33th FUE A Z+ A¥E
EollAl wFA| ketamine hydrochloride (+8F¥38, 50 mg/
m) & AH83t] A5 1 kg 75 mgd) §Po7 T8 F
AR ¥ FUEE SA8I5ith

3 28y

A 95 Aol 24z Al &4 2447 ko) 25
AN FAE wrpx] —25 T BF B &
£ AHE 9 Hojof 2Ja) A8} 2dEE AL uy) )
A} cage UlollA B9 2F8kn AAAZoH, AEAF
o) AMHE BE 7|FE 24} o]l nEEg 8 To] AMes}
Aok AFHS 22 24, S F8I9 00 @ F Deoxy-

A
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Table 2. The effect of diefs on body weight and weight gain in
rats

Variables Casein Isoflavones P
Initial weight (g) 8193 + 2.86" 7867+ 489 N§?
Final weight (g)  436.21 + 2522 361.92 £ 2326 **
Weight gain (g)  354.29 * 25,59 283.25 + 22.71 *

1) Mean £ SD
2) NS: Not significantly different at p <0.05
3) *: Significantly different at p<0.05

pyridinoline, creatinine® %32 Collagen crosslinks™
Kit (Metra Biosytems Inc., USA) & o|&3&}] ELISA
(enzyme—linked immuno sorvent assay)®e] <& &
A3l crosslinks valueE T3t @ 2 247 Q9]
%7 & TECHNICON CHEM™ SYSTME S ©]g3k =}
TEA7Z &3

4) BN A 2
AY7IZE 9F Aol FHA] AL APsigict AHs 8
AE AolA 3087 BAF F 3000 rpmellA 1087F
1A EElaiich AaRe] § dojn g3 B @ ‘4177}
25T ¥F Basiylch P 243 Qe
Ze Qg SA3% s U3 wHow ——775*3}9\‘1
o Alkaline phosphatase®] %72 TECHNICON CHEM™
SYSTMES o]&ate] Aol &3l 405 nmellr] v]44
#Falo] A7) SAsI

84 W osteocalcin Osteocalcin Kit (Nichols Ins-
titute, IMMUTOPICS, INC, USA)& o}£35l9 Gamma
=35k

f{o 12

N

] -

O{N

counter 2 radioactivity =

3) AeME R B

AREN Aol BAXEE SAS packageE o]23}1o]
Zb vt W wt EEAUAE T8 1L, casein®H iso-
tudent’s t—testE o]-g-3lo] A3t

e ¥ I

N3

Table 20l AE717F ¥ casein?# isoflavones
A7k 2] A7) 2ol VERIITE AE A1F AldE o
ZT (casein®) B AET (isoflavones H7HD) zlol| A=
< YA Aole Atk a8Y AFY FIR= £ aF
Zhell 7231 Alolg VeRRIct. AFe) FT1olA casein
2] 3¢ Choi” 9] 3 H2 F71%%¢] 366.0 + 13.2 g&
Bk A3 FARE 354.2 + 2559 g ARE Jeh)ch
12y Choi'” 9] Aol B AFox AMgst S8k iso-




376 / ol&Z o] A719) Foilel vlxje 9%

flavonesE $H3l= Fohd e A33 29 316.8 + 12.3
golglot B oA casein®l isoflavoness 7)1
AEAXNZ Aol 283.2 + 227 g0 2 U] W2 HYUS H
ek o)A Choi'” 2] A7 3 FHelA isoflavonest
FRg o] A3 A AojdHPo] 21.36 £ 0.88 ¢
olglott B A9A isoflavones T H7Fs A$- 19.15
+ 0.80 g2 2 AF|Fo] Woly] yE o2 Algdrt

2. Alod7Ent AlojX & (FER)

A7 9F F2) Hlo] AFF, Ao|EES Table
3¢ eIt} Casein3} isoflavones 78] H 4
o]AlF o] Z+2z} 21.93 + 1.6 g, 19.15 + 0.9 gHERY,
=3 AolFggo] 247t 16.12 + 1.2 g 14.77 £ 06 g2 2
veht} isoflavones F7VEH T} caseinTolA] FH o2
=7 Jepdth a28v Kim™?e) a7+ A3} 2o] A%z
2lo] F&°) isoflavoned <& F&&FS ©X] Jsirhar st
o] B Ada= g 29E Bk 2y 837 FRe
A isoflavones7} F4-3F Tt el A3 Al 2ol dF o]
21.36 £ 0.88 g, PER©] 14.8 = 0.8 go|l&=u,'” & A+
e AoldFEe 19.15 + 0.8 g& Wtou FERS
14.7 £ 0.6 g2 v|=3 A9E B

3. &% BoA

1) g8 s R A Y

g ) 257 Q) $3E Table 40 YERIRITE Casein
% isoflavones H7HE 7+9] ¥ |l 2 19 e
Fo3Ql ol Yehdr] skt o] Aap= Choi'”9
81k 3 2450 FEE vjER D, ¥FAzEEd
calcitonin 5¢] Zgo2 B dHsHA FXEch 8F Z
&9 57} A £F o]52 Yol F3H N2 o)
FH]go] 1,25- (0OH),—vIEF D] A& A=l W=
e Zg 8E ST, & A% AeME Ze

Table 3. The effect of diets on food intake and food efficiency
ratio (FER) in rats

Variables Casein Isoflavones P
Food intake (g/d) 21.93 + 1.60" 19.15 £ 0.90 *2
FER 16.12 £ 1.21 14.77 £ 0.63 *
1) Mean + SD

2) #+: Significantly different at p <0.05

Table 4. The effect of diets on serum Ca and P in rats

Variables Casein Isoflavones P
Ca (mg/d) 9.80 + 0.47" 9.78 + 0.15 NS”
P (mg/dh 7.34 £ 0.23 6.98 = 0.40 NS
1) Mean + SD

2) NS : Not significantty different at p <0.06

T2 2AAA 7Y ZAgs Aok 8F ZeY =

AX 3 olake g olx]d calcitonin®] EH|H]
#2 W) AN oM PN TES ANFFOE
%!‘:}_.23)

2) 2% Alkaline Phosphatase (ALP)t osteocalcin®| &g

3 alkaline phosphatase (ALP) 8} osteocalcine =
P ANE2A T dAE o] @3 o & & NP4
ZEFAES EFo] F7HEH F nAEo] wE of X
F50F E7F 99b2 2385 90 ix] 183 Bone gla-
proteino]ZE B2 A& osteocalcine Fol ¢ Eo]
3 A g FolA FEH the o W vidR 2F
Ao g Fofl FgFEo] 7184 &e FAET A)
20] AHE A dFE Y U2 feHEE 234
T FFHE Ykt 284 A58 ke 5ol3
olgka Qs Hel Wo) o]8=1 Ytk FA osteo-
calcinA= ARl 39 A3 Folst AAEE 2 F
ZrEs, =3 H7 Foll T o T2E AE Fole
Zagon 234 ok 84 ALPS) osteocalcin® &
AZAE Table 59 YeRATE 3 ALPS} @3 osteo-
calcin® ¥5¥E casein# isoflavones A7k 7t 79
AQl o= vehtz] oot} o]RE AJA7] isoflavones
o] AF o] B Ae T2 FoE I AL Yo
isoflavones7} 48t FehiA o] AU dAEA F
|4 isoflavonesE H7Iet AP BF S84 A RolE
F2AQ 2olg eRYA] gstet

4. 2% BAA]
1) 29| T I 9l Y

A7 T @ Fo7 widEE g 9 Q9] 2
Table 6 et Utk & F9] 31 7 245 ajdZ2

:

my L

Table 5. The effects of diets on values of serum alkatine phospha-
tase (ALP) inrats

Variables Casein Isoflavones P
ALP (u/l) 74.80 + 812" 68.00 + 10.52 NS°
Osteocalcin (ng/ml) 541 £ 0.93 497 = 093 NS
1) Mean + SD

2) NS: Not significantly different at p <0.05

Table 6. The effect of diets on urine Ca and P in rats

Variables Casein Isoflavones P
Ca(mg/dl) 0.64 + 023" 0.32 = 0.09 *2
P(mg/dl) 3252 £11.21 27.14 £ 5.18 NS
1) Mean + SD

2) #: Significantly different at p <0.05
3) NS: not Significantly different at p<0.05




isoflavones 7}2e] 0.32 mgl.EA] caseinT? casein
9] 0.64 mg 2o} FojAog A Vepth o|Ad= A
7] 4R AN E 22 e et 2e8]3 Choi'”
oA AW F Ze vide] 437 FR A isoflavones
7t TS FANAY Y AR W2 A 2o dX|g}

ot

2) 2% Deoxypyridinoline, creatinine2} crosslink value

F E5o gt A3keks A ¥ 2 A Deoxypyridinoline&
F2 F7 AFF9olA A, &¥ W Deoxypyri-
dinoline &4 AEE o5 wgsitty A4 H1 3l
t} %2 Deoxypyridinoline? CrosslinkE2 34| E0) 2
st Fo| FE dof fEH AE Sk wjdEnh
Hgo] E55Y NEEH F8 A Aol o ol
AbEA] gkod, & o] £3E Crosslinks] &2 2]
olof] M3 g WA ok RoF FEA Yk & F
Crosslinks value™= 2. % Creatinine®ll ™8} Deoxypyri-
dinoline®] B]2 e} Table 7l Deoxypyridinoline
7} Creatinine, Crosslinks value® JeITE 2 & Cros-
slinks value®l|A] isoflavones& 713t F°] casein K
o frelE o g o veht A4A7] 73 HollA isoflavones
9] H7te FEF #E% Aoz Atgdd. aev A%
7] SR FolA T2 olAZeES Eshs FUEAS
A3A2 399 Crosslinks value¥® casein? +2]421
zto)7} ¢lglek. webA] o] Axe] Xpolrt AHe Ajol1X]
olAZEHE fof Wl AFEe] AollA] o B AUt
Lisl= g

5 28k

1) 3 3Y% (Total body mineral density)? 3 ZF1&
8’ (total body bone mineral content)

Z ZA 0| didt isoflavones?] &= F9, FoFE A

A5 el AJo)E Btk ¥ Ao FH A isofla-

vonesg VB F JUE, F 5712 €F 9 A5

T F TUEE SHE 2FE Table 8 etk ¥

Table 7. The effects of diets on urine deoxypyridinoline, creatini-
ne and crosslink value in rafs

BEARBEE 3805):373~379, 2005/377
FUEE caseini®# isoflavones A7V 7tel &o)7) &l
o, AF 2 F IFUxE 77 0.66 + 0.07 g 0.79
+ 0.05 g© % isoflavones H7l7e] fH o= A4
EFstt

2) 3 324 B3 (Total body bone Ca content)

F IR & AT F I el dig &
% A#E Table 99 Yehhlth & 7713 L ca-
seinT# isoflavones 7K 31l xle)7t Qo AFd
% F50)1A 3R caseinTo] 7.09 = 0.64 g, isoflavones
A7kro] 8.50 £ 0.62 g2 & caseint R} isoflavones
AEY AF 7 & 2F7E o) FYFew 52 A

o2 Ui,

3) HF YT (Spine BMD)® &z =21E &F (spine
BMC)

3% 2Usd A3Y 4% 29 9 9% W) @
F AF 7 HF 25714 %2 Table 109 HephS)
o} & FUE+ caseinT# isoflavones H7hrztel
9)HQl Aol rehdA esktk g AF F HF
Table 8. The effect of diets on total body bone mineral density

(BMD) and total bone mineral content (BMC) per weight in
rats

Variables Casein Isoffavones P
TBMD (g/cm?) 029 001" 029001 N§&
TBMD (g/cm?) /Wt (g) 0.66 = 0.07 079 £005 +
TBMC (@) 8.09 £0.70 8.08 = 0.67 =
TBMC (@) /Wt (@) 18.64 = 1.69 2235+ 1.65 =

1) Mean = SD

2) NS: Not significantly different at p <0.05
3) *: Significantly different af p <0.05

Table 9. The effect of diets on total body bone Ca content
(TBCq), TBCa per weight in rats

Variables Casein Isofiavones P
Total body Ca (g) 3.08 = 0.26" 307 £025 N§?
TBCa (@) /Wit (@) 7.09 £ 0.64 8.50 + 0.62 &

1) Mean = SD
2) NS: Not significantly different ot p<0.05
3) *: Significantly different af p <0.05

Table 10. The effect of diets on spine BMD and BMC, and spine
BMD per weight and BMC per weight in ratfs

Variables Casein Isoflavones P Variables Casein lsoflavones =~ P
Deoxypyridinoline 61480 = 59.45” 53558 £ 6912 |  SpineBMD (g/cm)  015+001"  014£001  Ns°
c ‘”'\t’,'), - ros s a5 s 18 ng | SPOBMDW @ 035+005  039+003 +
reqarinine (m 3 T R . T .
Spine BMC % 054+ 00 0.48 + 0. N
Crossinkvalue 13819+ 4351 8323% 1510 pine BMC (g/em’) o 8002 NS
(MMM Spine BMC/Wt () 121 £ 0.2 136+004 =
1) Mean = SD 1) Mean + SD

2) NS: Not significantly different at p <0.05
3) *: Significantly different at p<0.056

2) NS: Not significantly different at p<0.05
3) *: Significantly different at p <0.05
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Table 11. The effect of diets on femur BMD and BMC, and femur
BMD per weight and BMC per weight in rats

Variables Casein Isoflavones P
Femur BMD (g/cm?) 0.23 £ 0.02" 0.23 = 0.01 NS?
Femur BMD/Wt (g) 0.52 + 0.06 063003
Femur BMC (g/cm?) 051 +0.04" 047 £001 NS
Femur BMC/Wt (g) 1.17 £0.14 128 £ 006 NS
1) Mean * SD

2) NS: Not significantly different at p <0.05
3) *: Significantly different at p <0.05
YEE 0.35 £ 0.05 g caseindell H]3lo] 0.39 + 0.03
gql isoflavones H7hro] FejHoz #A JEhdth o)
L A FaAe] ¥3hel e isoflavonesE I
7Rt AR foAQ F7HE BQEd (7.7%) & d3)
M= FH F7HE RN (11.4%).

$HH HE ZF7)1A 2 caseinT] isoflavones 3
7Rt foFeg A Jeitoy, AF 3 3 IF
71 3= isoflavones F7FE0] casein? BT} & o
2 A Jepsith o] A= FdS AHA B¢
F AT 3 =] JduaTo] foFoz iy §
Choi'” ¢} =& Az Yehdiqich

4) 45 ST (Femur BMD) HiE| S5 & (femur
BMC)

iy 245e AFd dE FUs 2 oy FF70a 3
F9 AT dE 57718 TFE Table 119 UeRd
t}. tiE U5 = caseinT¥ isoflavones H7VE7r]
9JHQl ol YERA] eigtrh 23y AF 4 g Y
5+ 0.52 £ 0.06 g9l caseinTel ¥]3}e] 0.63 £ 0.03 g
Q1 isoflavones F7hrol fe8og w4 Jebgtl 34
s 257713 33 A5 2 viE 2¥712 $3E casein
<7} isoflavones H7Hr Zhll §23<Q xjol= glslon,
AF 9 E 5714 g3 caseindl isoflavones 7}
o] A YeRstt) o] A3 isoflavonesE ¥3H= F
@A AH A7 ¢} vlmale] fAKRE A9E JeRfo] iso-
flavones®] HEHZ HHASIAE TEHA] AF A9 ¢
< frEg a%E £ 5 itk

o

2o 9 B2
A7) ¥R PHE W2 isoflavones?] 7Pt 24
& 9 33 nXe A YoM Au= uey #u
1) AF S7FF isoflavones 71t 7l ¥]51] casein
o] foH oz Fy, |
2) 8% Ca¥} P9 #2 casein®H isoflavones I

7HE ARelell A A}ol7) fisit

3) & ¥ ZF FE+ casein?iY} isoflavone H7VE
o] frojA o7 ygitl,

4) 85 YA A EQ ALPS osteocalcin EEE ca-
seinT# isoflavones F7kE Alolol] F-2AQ zlol= ¢l
pel=a

5) &84 A% crosslink value: caseini ¥t} isofla-
vones H7kro] froAo g Wit

6) AT ZF F U= F T FHLE caseinT
o] 813} isoflavones H7Fro] goAoz =5 vebgt)

7 AF 7 HF U 9 5714 EFE caseind
o]l Bl5}o] isoflavones A7kl HA 0 =4 VERGT:

8) AF F dEF FUE @ FFV)A S casein
of Bl3}4 isoflavones 7ol foAog #A) vekdth

AE2 0% isoflavones H7lo] & 5 Zgwlds 35
T ARt FHoR Wty AT T F FgF 2
TFF AT T FUES 3 FUs 9 dERe 39
2ot froF g w4 JERA 4487 3 HolA isofla-
vones®] A= S84 FElg 2o Alggdh
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