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Aol Ao2 o] A K bone mass) T ZUE(bone density)7} ZHAFOEHN 4 FHE Zdste
zx 28 wag), T2 $¢ 292 e (multifactorial) ol 7, HFA ALz LA Us
g?, 2z, a4, A, Wiy 32E Ax 8% 5§47, A, #34 2J¥ ohig @9,
o2, MER, A8A S gy 25 A5 BPHoz FdHYT BEHY g FL
A Z(osteoclast)oll st TEF7t o, 2Z 4 L(osteoblast)o] oJ3te] ME L & £FHOE ) x)§to
24 29 Ax 71AH S8 (biomechanical competence)S FA3A AT, g9 HA o) F Z2E
o] 2u] Rojo} tlio] TohEE ZAtel et 9, 239 sl F9| Aol 7lojd Uk
Za7F dojuA gk 2 FIoFE S g8l e R 22 Al S¥(hormone replacement
therapy)o] LA HEu, o}E AU AHEA AZFY, 0, AHAYG 5 ¥HeE S ¥
42 dog v Aol BHHT .

o)l AT g} E(isoflavone) 2 A EA o AE 2 (phytoestrogen)?] dF o2 HI A T2FFH {AH &
o] WA A7) o]F G & AL HT Y. olaZeEe FH N50EE A4 &
28 £83d 5o Ad7] Fsu B3 F FAHUAY FZ, 2T, FH)9 st a9 00 9
T, &3 97 3 gAY 2oEE 2 JHS 29% F e, ole FUFF A& %= ipriflavo-
nes 2O Z fAOE A Yo x, ol g Mo dd Hez &z fEd A7) o F A4
A iEZA Bu] RELE AT T 249 J¥L ¥AE £ UL RIAAT

$H S Hols BB JRaE TIF FHET UL TEH T U A B EAX B
S5t QA HA7) o) Fol= o) T $F Bwol W A FLEHA Gk oY HE I
7] JalA X SEEY 7)%5E 7 isoflavoned $-fol H7beHA HA A 4% AL de
#77) o|F9 G FthEZ durst X80 ARHY Aolg A4A ) Isoflavoned AFo] AR A
7 7% isoflavone E9] 9] W3}, o]v), o] & WY NA HeH, ol WA A viA Fe
SHmicroencapsulation) 71&-2 A&-dth PH&d 71E2 TA, 4A, 71849 HEZ(core material)S
ER 27 sto)A 38 EF(coating materia) 2 ¥ASE 71%olg & 4 Aok
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o e Y3erd BAKEA, b)E ol &3t W, YR, B= A Y, 2% Py Sl 3
. AEEE EAAE ol gate WS FE YYolt AT oY WHLE WA FAAE B
Frhe HolH F2 o 45T glon, F2 F Y43 2 F5E ISt AR UHAR”. £¢ 2
YEE AAeE WYe w9 WA AR FASSE oy, T FF Fa% FHE 4, AL
s o ue uzETT @ 4 Ao, THE Ak 29 HedE 48, 29 A= A

0 8% 52 S48 uhgolel & & ok 29 Ay WL 2L
Bolo] MY ol HEL ZA3le, 1 229 ALE A se
o] Adslo] e @Al Yo, ol dHE Hasta] fste H
1 (histomorphometric technique)S AME-3}71 % gy,

FEZ e HA7] o)F rE dAdA vehls dE Ad7] 02 ofF 27| AY3L
dubsls E3FQ wo] A7) YASEE, oo B AN AF FE Bdd BAE AYHR
Xé}ﬂ"?}°i’*1 ZOTZE FEFAL, 15 E AHATLE o] gyt Hold Z4, vEgl D, KE 7
3 2517 WE3HE o)aTFE H7hE $F T Foiste] A3 wAA, 22
L AFFo N, 2PEY FTUZZ W NA E4F 2 g FHRE

1. 48 "=

Ago] AHLH O] AZFHEL (F)ulo] LA ZRE AT olaEoln], A tF-Fo] WFA gly-
coned] YIS 7HAT Ytk olE WF F2EL A Zon, F isoflavoned) FFo] o 34% Y=
ft}. o) AZPE L A&35t7) Y8 AHLEH coating material > (F) YA fr3lel A FY & fatty acid ester
91 MCT(medium chain triglyceride) & AFE 3R T, o1& EF A& H7HE FH0IAUh 94714 A2
242 vEh s1e2olM TEE S dE 40.9% A Zg A FolH, HEH Die Y %FM
TFS= FAT 108,893 IUS) B2 Fejoln), AF F7hE-g AHESHh v K2 (F)A4A 02
oA ZEwgton, & uehw FFo| 5% AF H7ME ¥L AFE AHEIAATH

2. MY et
B Q7L 4330 HF 70~9Cge Sprague-Dawley £ 47 33 30v2l& FHHETE(F)ER
Tzt AMgsgh 4 AgdEA 29 AolA qdlM AL, 271 17U AIFEES
ARE 2FEY FLE 7S FUh APAY SEE 2242T, FEE 40~60%2 UL, HUL
12A7ete} #7140 8 HEs7 gon, Aes FRES AT ol FHA:

2]

3. AE 4y

(1) old Yeo H=



MCTZ coating® 444 isoflavone?] w4l f& AZ Wy t&d 2t} 44e] MCT(medium
chain triglyceride)$} 84 isoflavoned 44 HI&E Eso 2,000rpm2) £E2 1£7F Zstfth
o] &3-S W-300 spray gun(Wagner Spray Tech. Co. Markdorf. Germany)2.2 0. 05% 9] Tween-60°]
258 5T RAde] BRI o] REAL 4,520xgo] A 1087 94 ste] Aestd 35794 A
3} 54 2L Ao By sy AERE s $2] Tween-60 ¥4 E 7] dUEAE 13)
o AN Q&3 G4 Fe £44 isoflavoned AAs A A HEd Azt

2 &8 53

ol4 A&st & $84 isoflavones] $& FHE AL el olste] $84 isoflavone S &7
RAA N DAE o Lo} EAste £E4 isoflavoned] ¥ FAH3A vl P& ol EA
8= 284 isoflavone S AASHE WS ALSR T, ARSI AL HAl P 4 FA4E
Ak Hsle] HPLCY A8E AM23IAdch. HPLC 44 A48 column& Waters AHUSA)S] o
-Bondapak Cis column, detecter= 254nm UV detector(Shimazu, Japan)Z AH-3191.2.5, injection
volume& 20 212 3}¢lth. Mobile phase A, B 20%, 60% methanolS AHS-3t1.21, solvent gradient
= Al& %9 F mobile phase AS 10023 AZ3to] 502714 mobile phase B7} 10022 AAHOR
A&=A708, 1 3 605714 mobile phase AE 100%Z 1A, 1 ¥ 6527}4 mobile phase AE
100% 2 $A3}d detectors} columne A3 AJZith

2

Q) &2 4%

1) Ha HAH £5
_ 2 87(100~130g)e] P4+ At Imlkg(AF)E B2 Tzt 272 AT o1 F 5
P BHJ g8 WA 443 AAS &, AAY FES E”]%P_ 2 A%sle 2g 2 A Fe&
Agsigoh 94 A3 = A J3W sig RN} o] W Afo] RE)e] AR 2AS HY
£ o3 7HIR LSem 7HE RS F, B2 2 BY 23S Qo A2k o) F dAE Ao AR
TANAND, BGAE ARG F YAE 41 AARY 2 BPAE o83 Eo, 5, IS
SMUE BT, o 2 HAL WIS Y& AAsdch F2 1Y F IHFY AL
Fosigon, o 93d FEe FE7)E /HATE Sham & FAE A F AANA KL oAl AR
go) Qo] Eu, B 93 Este B¢ 4% (Sham operation)S A3 T

}.

:

1=
’é@% ‘r}fl: AA &< 3\} Z(0VX, OVX+Vit+Ca, OVX+Iso, OVX+Isot+Vit+Ca)3 $4& 3}A
2 ShamZ(AAE) 5, & SELE o] dgsigod, 4 £& 6vteE FAAE, 4 29 A
B FAL & 2 ¢4 VX(EHZ::J_").»} Sham & YBkA}LH(AIN-76 Purified Diet)?Hs 35319
I, OVX+VitiCa & 4Wt Atgdl) Z4, B]E‘r‘ﬂ D, vlglel K& Wiistd Fastidth OVX+isod2
gut AFRE FFEL, AT $5o A& A oJaZeE s gAstd BT FoLE, OVX+
Iso+VittCa & Ut Atg o] ZHr, HlEbY D, vlebyl K& wi st g3k, $frol Bestd olad



g Baglel 77 Fojsidch Qut AR 24, ve ARE 71 FHE TR pellet )
2 wHEol(Fuji Paudal Co. Ltd. Pelleter, &4 EA A7) FFetem, 4 2 25 vl §4& <&
o $-#5 AT T[T ALRE 197 T FAGYOH, RE Zo] T &, Yt AR, THE A
g FAY FFAT

3 HF, 4HY, B2, ol
Az 2 A% A 2 29 AFH 7& AY 197 39 AFS ZAGAL, 49 AF F7HF2 19
F & 239 AZAN £ A% A AFS o 2 @S 4 VR UFe A HHFE T
w8 Iqi—rEi 1799 29 A3 &g T8t 1 4AFE SAAS dHE, 42
AA
Lls

J[N

N

¥ 4018 3 3 g
BAE +4 F 195 wol SANA SE9 H3 ¥, 2B Aste, 2%, A%, A 5¢ AAR
S 53 Bet weigh)® SRR, A2 B ARE AT TAS gL AFA AT T
Ag Adstel 233 W) Aol T, 2L A% calipersE o) F3hed FRAAT

2) Nzl 3

AWE AP 8 9FYA T 9o] AA metabolic cage(F)F AN E o183t 22 2447 §<
AN F -20TAH BF BASHA Y4 AAE J8) £ 1202 A A= AL, FFE
23 AY¥sch 4L 337 A heparin X 27} Hol A& tubed] FAE AT, olF 4,000rpmo]
A 1587 94 Belsjel, FEde] £ 84S £Ps9 £YE YL 4 WA 20T YEI
o] Bas gk

5) dsistE ZAL

@ Alkaline Phosphatase

- TALPS] &%F
TALP¢] £#& p-nitrophenylphosphate & 7|22 &t} ALP9] ¥4 FE & B Bessey-Lowry¥
o match?. Zu)R AL 4CoA 2447 shE8t ALY, test tubeol] stock substrate
sol.(p-nitrophenylphosphate : Sigma Chem. Co. USA) 0.5ml¢} alkaline buffer sol.(2-amino-2-
methyl-1-propanol : Sigma Chem. Co. USA) 0.5mlE E£@3t, s|5d 4 0.1mlE 75t 3
7oA 3057} incubation 3tgith o] £94o] 0.05N NaOH 10mlE ZEAA Y & ol
blankE W ZZ UV spectrophotometer(DU 650, Beckman Instruments. Inc., California, USA)E
o gste] 420nmelH FIEE FAa, o S HCL B ¢ 37 T F 20melN FIE
2 275 9L ke W £ TALPAZ 3k

- BALPS| &£%H
BALPS] AAL wheat germ agglutinino] &3] BALP2] N-acetylglucosamine 7} Agsle AA
<& o]2-3 Rosalki and Ying Foo'¥ el watth §3& 4Col|A 2417 85817, lectin sol.&
wheat germ agglutinin(Triticum vulgaris wheat germ lectin. Sigma Chem. Co. USA)E 5g/L 9] ¥|
&2 A3t 50w, Triton-X 100 sol.2 Triton-X surfactant(Sigma Chem. Co. USA)E
20g/Le) &2 B4t Fulstdch FHR PR 50u10] $F lectin sol.& H7HE H 37T



3037} incubation 3}, o] &9 Triton-X 100 sol.& §x1 H7tsted B sty 37CAA 0%
7+ ] incubation 3tgith. o)@A AL serum mixtureE 2,000pmol A 1587 A4l EEste] 3
Az YAEE sy, A= ¥4 Yo EaJskes BALP7} wheat germ agglutinin} 2
Fated gtk TABE WAY UeA 2 Z AdAL o 0.ml A% FAste TALPY S
EQ3 Wy o R ALP X & 23592, BALPE TALPO)AN 4] ALP A& w2 B2 RO
89lch. BITS TALP Zo] A8t & BALPE WEEE 3t AL

@ Osteocalcin
83 4 osteocalcin®] FZ ZA3}7] 98] RIAW(Radio Immuno Assay: WAMEY ZAY)Z 3}

4], Osteocalcina Myria(Techno GeneticsA)) A1%F& ©o}-§-3te] Cobra I y-counter(Packard,
USA)Z 353tk

® Ca, P
8% Ca9 $& OCPC Yoz ZAstg e, Wako R1 R2(Wako) Al%FE |23t Tosiba-200FR,
Olympus(Hitachi)& ZA3I ).
¥Z po 42 Yut Aoz 2A5 Q=) Inorganic phosphorus(Wako)E ©]-8-3t] Tosiba-
200FR, Olympus(Hitachi)2 33t}

@ Deoxypyridinoline
2% = deoxypyridinoline®] & Z43}7] 18] EIAY(Enzyme Immuno Assay : 4 ®9 5 =)
02 3994, Metra Dpd EIA KitE o]€38to Cobra I v-counter(Packard, USA)Z Z3s}3{ch

® Hydroxyproline
21 Z hydroxyproline®) %& &332 s $4 Zzhe) 2 AL F, 4 400418
eppendorf tubed) P&t} o719 6M HCl ImlE Y3 stirring Z AL gasE 3 } heating
blocke] A 110C 18A]1 7} 7} —H‘r:??“ gk 7heEE7E BUd, ofE ¢ ¥ o-phthalaldehyde 100 11
£ 7hste] ALdA oF SR WA Stk o] Ftste] deiRd F PTCE AlokS 8041 713t% 4
o)A 2087 ¥bx|ste}, thA] 749t ¥ solvent A(0.IM ammonium acetate buffer pH 6.0)E Iml
7bele) & XHo)Fy, QAR A=AL @2 Reo} filtering 3to) ZFth. Hydroxyproline
HPLCo] 9l3le 1 kg BAM3ged, £44 A14E® column ‘Grom-Sil 18 FE Column
(4.6mmx 250mm, 5.0 zm, Germany)©|, detecters Waters 486 absorbance detector (254nm)E
A28} 0.1, injection volumed 20 p1Z 3}¢t}. Mobile phase AT 0.IM ammonium acetate
buffer pH 6.0 A} 281028} BE 60% acetonitrile solutionE AHS-3}SiTh Solvent gradient= A)
& ¢ ¥ mobile phase AS 10022 X &3] 358712 mobile phase B7F 10002 M A2
A=A ZHOW, 11 F 40%-7bA mobile phase AZ 100% 2 ¢ oH, I ¥ 45874 mobile phase
AZ 100%2 §A359 detector®} columnS oFYaA Al

6) 2 dAl



O Y, L=

| ZUES BYEY 342 A%te] FES AT F BF A=Y 223 tal uF 2RE A3
A}l 2YE 4L w02 DEX(Dual energy X-ray bone density) W40 2, A5 E FUE
22 7](Lunar Piximus Bone Densitometer, Lunar Co. Ltd. Madison WI, USA)E o] &3l 4ES

Ag 5, 22PN 2+ AZ¢] U (Bone mineral density; BMD, mg/em” g ¥4 85t 2
59 AL three-point bending WH-& ©] 43592, Bone strength meter(EJ-02R, Iwoo Sci-
entific Corporation, Korea)& AM¢-3te =9 th5|F 299 Hul 35 (maximum load, N) R 7
S(stiffness, N/'mm)S Z3A &4t}

J[}l«

N

24z WE AAE Q59 Q822 AF 19, T9W{epiphyseal plate)S 7|ESE vtE off F-9)
2 245U, 388 2AL it AZH7 o)A Aokl FE3] o2 AU S0uE

Z 3l AFQ S SHE T, photoshop 7.0& o] 43k, Fgwe) 7bd £ AXoA 0.2mm, 247 W*
ARTL TR 23025 0.4mm Do £L A2 YU g VEAT Aok W) ALY &
= 920 FAFY WAL image tool 1.28% ol &3l AL AFH HYL, A2 FaF W

£ ANSAT. Z, AR WA AsstE F25 WAL AP AA wFYeE
Uiro] MEgE Jehiglon, 4 29 WA H&E AdA, HF2E 3N

® F=F HAt

222 ANE Y5t AEg HAN F, 22F e 2F FHE AT AT AEL AP
A7) A7HA 10% formalin &40 @10} THAZ LS TE7] Astd 4 AP BE2
decalcification &<}(hydrochloric acid 40ml + formic acid 40ml + DW 920ml)el A &3|3l5itt. &
3] 3 237 FA(Tissue-Tek VIP 5 J.(SAKURA)S A ¥ me}d 22 embedding(Tissue-Tek
TEC, SAKURA)3}7, 2 HT& microtome(Leica RM 2145)0.2 3 ym $79) 2 HAL 057
95} TS section 3+Ith. I ¥ hematoxylin & eosin® 2 G438} T balsam 2 2 ¥-9] 8t &elo]
T Zglro] RES AU F2Y A AAE A8 HTT £ 3 S(sponge bone)
o] Be 2 dgilgdsr, &, TAF(trabecula)7t 7HF ol BFEE= Ty epiphyseal plate)
Hh2 o}z B2 7)1%0 7 597, 50M-S(ZEISS Germany Axiophot, Olympus IX70)2 #2331
=3

(3) EAIX=

A% A3He SAS programg o] 43e] 7 AP Zeicte] W7 REFUAE ALtste] MeantSDE 3
NHAT, 24 4YE 29 vTE ANOVAZ ¥4t 2 AFZ ) 218 Aol Duncan's mul-
tiple range testo] o8] @=0.05¢14 HAs}Ach

m Zd= o u



Table 1. Yield of microencapsulation with different ratios of MCT and isoflavone from soybean

Ratio(w/w)
. Yield(%)
MCT Isoflavone
5 1 57.3°
10 1 63.1°
15 1 70.2°
20 1 68.6"

Means of duplicate.

'"Medium-chain triglyceride.

1. oM@ e 8

Coating material 2 Al23 MCTE A2clA A Aejol7] W&ol FH+-E H7HE o7} glon,
&84 isoflavone=9] &L 5:1,10:1,15: 1, 20 : 1& 5t A3tk Coating material®] ¥] &
of 9J&jA &84 isoflavone ©|A H&3) HF AL AAsly] fa) G v EE MCTS +84
isoflavone S E33ted wja] 7&e AFAE Table 19] JeRith MCT : 84 isoflavoned] ¥]£-0]
5:1Y9 = old AEY F£89] 573%, 10 : 19 W= 63.1%, 15 : 1Y w&= 70.2%, 20 : 1Y g
68.6% 2 2tzte] vl goH $&& & o7t AJAT, 15 : 19 ¢ 702%2 7HE $53 AL, MCTH]
Hl&o] 15 : 180 oA ALY BolAH F&o] RolAe 7Fgs Utk

ok

2. S5, MM, Aojasg

Wi AA A s dA) 195 39 BRA 4F 7z 549 wskE AT FFAE Table 24
B glch BA ZA A OVX e BAE 117.32g004 Wi FA| 195 Fo)E 324.67g0.2 207.35g 7}
T Z71319 Y, OVX+VittCa 22 121.97gollA 333.83go 2 211.87go] Z71atd Y, OVX+lso &
114.48g0 A 327.8g2 2 213.32g Z7}stg 2™, OVX+Iso+Vit+Ca & 120.63gl A 327g 2 2 206.38g
or2 27159tk AF Z7heES 12928004 289.6722 160.47g WE Z713k Sham o) vls) ¥4 &
Aeg NPT FEAA o 2 S JehiT, AAFHOZE dd AAE 3 Fo] da FAE A &
& shamZ Bt} of 1318 AE £ AF $718 Yep ek & AFA ojaEetE S 371 OVX+
Iso, OVX+ Iso+Vit+Ca & A7}8lA ¢ OVX, OVX+Vit+Ca 23} Wl dle] 2 o, §93 o7}
AAEHA go} AF wigle] i o) AFZEEY o] YSS ¥ F AU T 197 Fhe dd A
Z0ZZ2E SuA7l OVX, OVX+VittCa, OVX+iso, OVX+Iso+Vit+Ca o) ShamTd] u}3}
, FFAY F7H FA AEE JEMIIT

<

jut

N

Hie
X0,
Rorle

4%

3. o 27|, Hol

P2 W23 AT FAG AT GE 9132 Table 3] etk HHE) 24 Sham 23}
OVX 22 77k 1.54g, 1.65g22 1 FA7F 9i&39T, BA &5 ¢ F isoflavone, vitamin T3
22 3 OVX+Vit+Ca, OVX+Iso, OVX+Iso+Vit+Ca &< 1.75g, 1.81g, 1.78g 522 Sham, OVX #3}



Table 2. The changes of body weight, weight gain and growth rate for ovariectomized rats fed

microencapsulated isoflavone added milk during 19 weeks

Group lniti.al body Fim‘ll body Weight gain for Growth
weight(g) weight(g) 19 weeks(g) rate(g/day)
Sham 129.203.14° 289.67+17.26° 160.47£17.10° 1.19£0.13°
ovXx 117.3248.46" 324.67x15.43 207.35¢14.02° 1.54£0.10°
OVX+Vit+Ca 121.97+4.44° 333.8318.67 211.8717.49* 1.57£0.13°
OVX+lso 114.48+5.55° 327.80£27.12° 213.32429.21° 1.58+0.22*
OVX+Iso+Vit+Ca 120.63+1.86™ 327.00+18.14° 206.38+17.20° 1.53£0.13°

1) Sham : sham operated + administration of normal diet.
OVX : ovariectomized + administration of normal diet.

OVX+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.
OVX+Iso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.
OVX+Iso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencapsu-

lated isoflavone with milk.

2) Means in a column by the same letter are not significantly different(P<0.05).

Table 3. The changes of femur, tibia weight and femur, tibia / body weight for ovariectomized rats

fed microencapsulated isoflavone added milk during 19 weeks

Group Femur weight Tibia weight Femur / body Tibia / body

(8 (8 weight(%) weight(%)
Sham 1.540.07° 1.17£0.057° 0.534+0.018™ 0.406+0.023°
ovVX 1.65+0.07" 1.2340.17" 0.509+0.025" 0.377+0.041°
OVX+Vit+Ca 1.75£0.13" 1.49+0.44° 0.526+0.036® 0.4440.109°
OVX+lso 1.810.14° 1.37£0.14% 0.554+0.028 0.419£0.029°
OVX+lso+Vit+Ca 1.780.07" 1.32£0.06™ 0.544+0.035% 0.406+0.033"

1) Sham : sham operated + administration of normal diet.

OVX : ovariectomized + administration of normal diet.

OVX+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.

OVX+lso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.

OVX+Iso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencapsu-

lated isoflavone with milk.

2) Means in a column by the same letter are not significantly different(P<0.05).



Table 4. The changes of femur, tibia length for ovariectomized rats fed microencapsulated iso-

flavone added milk during 19 weeks

Group Femur length(cm) Tibia length(cm)
Sham 3.58+0.098" 4.05£0.055°
0oVX 3.48+0.256 3.9640.372°
OVX+Vit+Ca 3.65+0.084 4.14£0.073°
OVX+lso 3.52£0.117% 4.18+0.098*
OVX+lso+Vit+Ca 3.61+0.049° 4.11+0.066°

1) Sham : sham operated + administration of normal diet.
OVX : ovariectomized + administration of normal diet.
OVX+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.
OVX+lso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.
OVX+lso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencapsu-
lated isoflavone with milk.
2) Means in a column by the same letter are not significantly different(P<0.05).

HZPE o, F28Q AolE e ATHP<0.05). AF9] 74 Sham £ OVX Fo] 1.17g, 1.23g2
2 Og Zo usle g B g JehidA T /239l Aol AL, AT dE HEHE, FE
FA9 v &L gAYLZ OVX Zo] 2 2o ua] ¥ S e A, AR FoF ol
AATHP>0.05). ¥A FThaFS LA *‘é‘% #AY BHY, FOTSE FYAIIA %2 Sham #
Brd 493502 AFo) o Yol Wite A& B F ed, d74 IUTSs FEAN 22 AF9
Z7t) det dEE, 3E9 FAE = Blﬁl’ﬁi"i Ztske A €+ Ack oy OVX 79 A%
OVX+Vit+Ca, OVX+Iso, OVX+Iso+Vit+Ca 2o #]ate] 8ol ZA YL AF5 9 v &oA ¥

o] Vet Ao 7 wol AFOT OVX TNy & —’*‘—Qol —‘—1:}—'5’—% &-uF % jsoflavone, vitamin, Ca
% A 2RO o YotS S 4 ¢ Ak HEH 7 Z o) Table 4] Yepd ], OVX
ol th& o] Mg I FA7t 2F BRAT ME v-%li?l Aol AATHP>0.05).

4. weist ZA:

O #3 ALP

T 34 AE shtE ALPY FA L E Table 5o Yehfilel. 8% Total-ALPS] A &= Sham 7
3 OVX #9] 442U/L, 5.35U/LZ v 23 ¥ ATE YT, OVX+VittCa, OVX+so, OVX+
Iso+Vit+tCa # & 27 6.70U/L, 6.70U/L, TA3U/LZEAN £ ¢ =2 7332 Jehliglt} Bone-ALPY)
ZH& OVX+Vit+Ca, OVX+Iso, OVX+Iso+Vit+Ca Z 27} 4.80U/L, 4.34U/L, 4.24U/L2A Sham, OVX
2¢) 280UL, 3.77UILAL ula) zo] ESkT, TALPS HlTatel @402 Z7ksh AFS iehygy
t}. TALPo] tj3 BALP H]&¢] W3l= OVX Zo| o 70% HATZ 64~68%¢l Sham, OVX+iso,



Table 5. Contents of alkaline phosphatase in serum for ovariectomized rats fed microencapsulated

isoflavone added milk during 19 weeks

Group TALP(1U/100ml) BALP(1U/100ml) BALP/ TALP(%)
Sham 4.42+1.46° 2.8240.79"° 64.936.62°
ovX 5.35+1.95" 3.7741.33* 70.704.14*
OVX+Vit+Ca 6.70+1.42% 4.80+1.16° 68.16+3.72%
OVX+lso 6.70;0.91"’ 4.34+0.80° 64.59+3.80°
OVX+lIso+Vit+Ca 7.4341.23° 4.24+0.58° 57.43+2.97°

1) Sham : sham operated + administration of normal diet.
OVX : ovariectomized + administration of normal diet.
OVX+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.
OVX+lso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.
OVX+Iso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencapsu-
lated isoflavone with milk.

2) Means in a column by the same letter are not significantly different(P<0.05).

OVX+Vit+Ca 2o B8] E%t1, OVX+Iso+VittCa & ST%E 714 Wolth OVX ZolA & JAER
A9 7ol wel TrpEZol AYPHL, T F4E tAs F AF AAo] FER A dojy & &
Ao 283 B-ALP7} 1% 27132 ¢ & AT, OVX+Iso, OVX+Isot+VittCa F& 2o] F JLEE
A AAQ isoflavoned] H7FE Q1dte] B-ALPS Zho] F7HshA 43S € F AU

® #ZF Osteocalcin

Z A AFE F9 o2 3¢l FF osteocalcin®] X E Table 6¢] YEFTE OVX, OVX+Vit+
Ca, OVX+Iso, OVX+Isot+Vit+Ca & z}7} osteocalcin®] 4-*7} 2.59ng/ml, 3.1ng/ml, 2.86ng/ml, 3.29
ng/ml2 ek 8, Sham 2 2.22ng/mlE 71 W £32 Jehgdeh 53 OVX+Vit+Ca,
OVX+Iso+Vit+Ca #& Sham 2o ¥l3] +94Q #&e Z718 UehliAch & 4FoAE, 48 7172
o 197 JE2 ARSYE, o B2 AA T FhEEe) $A FU8E 237 @A A
DT 2 4 g B 27 ¢a Al 98 2 249 37 B2 83 osteocaleind] F77}
OVX, OVX+VittCa, OVX+Iso, OVX+Iso+Vit+Ca 2ol el S ¢ & U, §
& 3718 OVX+VittCa, OVX+Iso+Vit+Ca ol A osteocalcin®] F3]7F 6% F719 RALZE Ho},
94 20U AR Y isoflavone, Ca 5ol FFE WETT AT

£3] isoflavone, Ca

St

® 8% Ca P
g2 Cadl PO 5 & Table 79 Jepich &% Cad Sham 3 OVX+lso+Vit+tCa FoA 7zt
11.58mg/dL, 11.68mg/dLOE NZ %39 Fol7b YT, OVX, OVX+so, OVX+Vit+Ca &



Table 6. Contents of osteocalcin in serum for ovariectomized rats fed microencapsulated isoflavone

added milk during 19 weeks

Group Osteocalcin(ng/mL)
Sham 2.2240.63°
ovX 2.59£0.74"
OVX+Vit+Ca 3.10£0.81°
OVX+lso 2.86£0.27°
OVX+Iso+Vit+Ca 3.29£0.41°

1) Sham : sham operated + administration of normal diet.
OVX : ovariectomized + administration of normal diet.
OVX+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.
OVX+Iso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.
OVX+Iso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencapsu-
lated isoflavone with milk

2) Means in a column by the same letter are not significantly different(P<0.05).

Table 7. Contents of Ca and P in serum for ovariectomized rats fed microencapsulated isoflavone

added milk during 19 weeks

Group Serum Ca(mg/dL) Serum P(mg/dL)
Sham 11.58+0.25 4.44+1.17°
ovX 10.62+0.36" 527+1.25%
OVX+Vit+Ca 11.030.50° 5.55+1.05%
OVX+lso 10.74+0.33° 5.17+1.10%
OVX+Iso+Vit+Ca 11.6840.16 5.9240.24°

1) Sham : sham operated + administration of normal diet.
OVX _: ovariectomized + administration of normal diet.
OVX+"Vit+Ca . ovariectomized + addition of Vit D, K and Ca into normal diet.
OVX+lso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.
OVX+Iso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencapsu-
lated isoflavone with milk.
2) Means in a column by the same letter are not significantly different(P<0.05).

Sham, OVX+Iso+VittCa ZHT §9802 £71 Sttt £ AN Ca 5& F712 FT7¢
OVX+Vit+Ca, OVX+Iso+VitHCa 2 So1A AR Ca $47} b2 2ol vla] £ A& Hol, 4o}



HA9 Cag) ko] 82 vty ARRT 8% P9} $3& OVX+Hso+VittCa ZolA 5.92mg/dLE
73 #tou, OVX, OVX+Vit+Ca, OVX+iso & 53 HLat {2Hl 2]zt ARATHP>0.05). o
AHoz B2 ol Sham 2o vlstd P $X)7t wgked, 8% P 32/t A £EELT =

(S
o F {47t ZagH A 2 ¥ BT un.

® &% DPD

Table 88 Z 34 AT %9 deoxypyridinoline®] #z& Uebd Fo|th Sham F& 63.38 nM
/mMcr2 A ] 2o kS Jepd whe, OVX, OVX+Vit+Ca 2 140.51nM/mMecr, 136.66nM/ mMcr
o2 Sham Fo] u)s) Dpd9) gto] ztzt 2.21d, 2.15uf Z7tsle 23S Yehdch olde 4 °f
AZ R Ca, Vit Ao)E 37 AW OVX+so+VitrCa 2 89.33 nM/mMcre 2 Wtobx| Sham
23§79 o7t AU AY AFNA olAZIERE YrHd OVX+so F2| Dpd FAE
114.02 nM/mMcro 2 OVX R} tha B 7% dehliAw, OVX 234 93 Aolg HelA &

ATHP>0.05).

® =¥ Hydroxyproline

3% hydroxyproline®] &3 ZA3}= Table 99} 7tk OVX #9 hydroxyproline2| 22 429.82ug/dL
24 7H 2 S JEgA, oS 2o maty f9FHQ Aolg Kol @I (P>0.05), Sham =
o] 7S 324.40ug/dLZ 7H BkF, OVX+VittCa, OVX+Iso, OVX+lso+VittCa Z2 Z47} 368.68
ug/dL, 325.37 ug/dL, 336.98ug/dLEA I gto] M2 FABIRLER, AAHL 2 OVX 29 hydroxy-
proline &7} 7b3 2A veds € & ANk

Table 8. Contents of deoxypyridinoline in urine for ovariectomized rats fed microencapsulated

isoflavone added milk during 19 weeks

Group Deoxypyridinoline(nM/mMcr)
Sham 63.38+16.44°
ovX 140.51422.42°
OVX+Vit+Ca 136.66+19.56°
OVX+Iso 114.02+36.38"
OVX+Iso+Vit+Ca 89.33+16.15"

1) Sham : sham operated + administration of normal diet.
OVX : ovariectomized + administration of normal diet.
OVX+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.
OVX+1Iso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.
OV X+Iso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencapsu-
lated isoflavone with milk.
2) Means in a column by the same letter are not significantly different(P<0.05).



Table 9. Contents of hydroxyproling in urine for ovariectomized rats fed microencapsulated

isoflavone added milk during 19 weeks

Group Hydroxyproline(ug/dL)
Sham 324.40£110.37°
oVX 429.82+121.85°
OVX+Vit+Ca 368.68+£103.04°
OVX+Iso 325.37112.17°
OVX+lso+Vit+Ca 336.98+£125.12°

1) Sham : sham operated + administration of normal diet.
OVX : ovariectomized + administration of normal diet.
OVX4Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.
OVX+Iso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.
OVX+Iso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencapsu-
lated isoflavone with milk.
2) Means in a column by the same letter are not significantly different(P<0.05).
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Table 10. Bone mineral density(BMD) for ovariectomized rats fed microencapsulated isoflavone

added milk during 19 weeks

Group Bone mineral density(g/cm“ Bone mineral density(BMD)/wt(kg)
Sham 0.197+0.007° 0.68110.028°
ovX 0.178+0.009° 0.547+0.022°
OVX+Vit+Ca 0.185+0.011™ 0.554+0.028"™
OVX+Iso 0.183£0.005° 0.562+0.041%
OVX+Iso+Vit+Ca 0.194+0.008"° 0.598+0.052"

1) Sham : sham operated + administration of normal diet.
OVX : ovariectomized + administration of normal diet.
OVX+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.
OVX+lso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.
OVX+Iso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencapsu-
lated isoflavone with milk.
2) Means in a column by the same letter are not significantly different(P<0.05).

Table 11. Maximum energy(yield energy) and stiffness for ovariectomized rats fed microencap-

sulated isoflavone added milk during 19 weeks

Group Maximum energy(N) Stiffness(N/mm)
Sham 96.97+ 5.46° 125.72¢12.51°
ovX 90.74+ 6.92° 107.46+ 8.01°
OVX+Vit+Ca 99.56£19.16° 120.0516.50
OVX+lso 100.73+ 8.60° 112.11£13.09?
OVX+lso+Vit+Ca 103.45+ 2,78 114.63% 9.02%

1) Sham : sham operated + administration of normal diet.
OVX : ovaricctomized + administration of normal diet.
OVX+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.
OVX+lso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.
OVX+Iso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencap-
sulated isoflavone with milk.
2) Means in a column by the same letter are not significantly different(P<0.05).
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Table 12. Trabecular bone area(%) in tibia for ovariectomized rats fed microencapsulated isoflavone

added milk during 19 weeks

Group Trabecular bone area(%)
Sham 43.33£10.77°
ovXx 21.31£10.28°
OVX+Vit+Ca 31.65+ 8.71"
OVX+lso 31.462 8.55"
OVX+lso+Vit+Ca 36.15+ 7.01°

1) Sham : sham operated + administration of normal diet.
OVX : ovariectomized + administration of normal diet.
OVX+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.
QVX+Iso : ovariectomized + administration of normal diet + microencapsulated isoflavone with milk.
OVX+Iso+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet + microencapsu-
lated isoflavone with milk.
2) Means in a column by the same letter are not significantly different(P<0.05).
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{Sham> OVX> OVX+Vit+Ca> OVX+Iso>  <OVX+tlsotVit+Cad

Fig. 1. Histological trabecular bone in tibia for ovariectomized rats fed microencapsulated isoflavone
added milk during 19 weeks

1) Sham : sham operated + administration of normal diet.

OVX : ovariectomized + administration of normal diet.

OVX+Vit+Ca : ovariectomized + addition of Vit D, K and Ca into normal diet.

OVX+lso : ovariectomized + administration of normal diet + microencapsulated isoflavone with
milk.

OVX+Iso+VittCa : ovariectomized + addition of Vit D, K and Ca into normal diet +
microencapsulated isoflavone with milk.

Hematoxylin & Eosin stain, original magnification x 50.
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