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Effects of Soybean Protein on Bone Mineral Density and
Bone Mineral Content in Ovariectomized Rats

Choi, Mi-Ja' - Jung, Ji-Won
Department of Food and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

The purpose of this study was to examine whether soybean protein isolate with rich isoflavones which was the same
amount as used for earlier study prevents bone induced by ovarian hormone deficiency. Forty female Sprague-Dawley rats
(body weight 210 £ 5 g) were divided into two groups, ovariectomy (OVX) and sham surgery groups, which were each
randomly divided into two subgroups that were fed casein and soybean protein isolate with rich isoflavones (isoflavones
3.4 mg/g protein) . The diets were fed for 9 weeks after operation. The results of this study indicate that body weight gain
and food intake were higher in OVX groups than in SHAM groups regardless of diets. Weight gain were higher in soy
isolaté groups than in casein groups. Serum Ca concentration was lower in OVX rats than in SHAM rats when fed casein
diet. Within the OVX groups, serum Ca concentration was higher in rats fed soy isolate diet than in rats fed casein diet.
Serum ALP were higher in OVX groups than in SHAM groups. Within the OVX, soy isolate groups, indices of serum
osteocalcin, were a trend for greater than those of the OVX casein group. Crosslink value were increased in ovariectomy
groups. Spine BMD and femur BMD of ovariectomy groups were significantly lower than SHAM groups. However, soy
isolate with rich isoflavones group in ovariectomy groups, spine BMC and femur BMC were significantly increased after
9 weeks. In conclusion, the soy protein with rich isoflavones was beneficial for bone in ovareiectomized rats and the
results were similar to the findings of our previous study which showed a beneficial effect on bone in growing rats.

(Korean J Nutrition 38(4) : 279 ~288, 2005)
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2 Q3 o]AZeN2o] T3 Fohilo] F A4S ket
fFaslty ANERD HAEZAL o) A H
73 AAoliA olaZele] TR FUWAL HAXU A
$ IS AFsieE® a2y oy FedAe S
% dAa el dist 7142 BEs] fEE v glen o
2% At 2EEA U o)aZelRe Ao 7)Q% A
AT Fahx] At

AYPATE Be GARDZ FaAA] FHoa o|4aTeh
9] AF7t EiAell p)AE AFA Toda 57& 453
o]AZetE E 10~11 mg/dayE FHINE Wl S&A9]
ditslo} Furt AXHE AT 85t 28v Deyhim
2.8 11.5 mg/day® 23 mg/dayS TF
NRoY ojaZEHE TF T BTN FUEI} 794
oA ¢¥srchy Buatglel 18| L Park'e HAEAAE
o 8571 o] aZehE S 244 1~2 mg/day, 4~7 mg/
day, 15~20 mg/dayS 5% ¥ AH UEE SHIS
o GAAAT olld tiZFr T} o)AZet el AT
ajolglo] o)4Zeht AT SUEIt fHog Foko
U Z} Ak WE Zole RTh St T vl
AF ) o)aZer ] AN ATAIT tdEA vERt

A a7t olele AL Toda 52 H3teHd ARE
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ZUEE 435197, Deyhim §7& 4= &4 ¥ &
AT E A AolQF, Park''e A FUEE 43}
oot webd Zoate gde s FUEE AR S
o) 7hg-Agst wslS veld o A3 IUEE 54

st AdadTe} vlwaks Aol FR3lvky Als

Arjmandi 79 Q7N E GAEA Ao ¢ A3
AP oA ¢ u)sedt Rl o] xEENE S Xk FUY
AL ZFANRE 9 o)AZeEo] FHF TIANATO] ca
seinoll B8l F4art ¢3t=EAT $19ct. Stephanie
5% 9~13 mg/day 9] olAZeEE ¥k TS
39 F¢ FFE%E W dER =95 /g 594 B
dokn sidct. 28y Arjmandi 78 FUE SR Y0)
Axte g 8 n Lk Aol AN FHHAe] o]AE
2 Fhekol| tigk AR}t AN 29, Stephanie 7L A5
9l FUxE =3 gQlo] HER FUEE AT 114
o) j$ 5& AL Mk T8l B AP 3%
7] 43 AR olA AFAFP9} FHA (o)hFeE A
#% 9~12 mg/day) o)ihZehEo] TR FThRAS A
AR BE0 Uxe 7714 e fsigich 1
2 GamA Rl o)ZEREo] F¥A JFE A&
2 Fgao] JFE njH =X digt A7t ZHo] A
2t

meh & A ABATFANY 437 AelM Tt
of §ol8 BNE Uehd olaZeEe Fe TPk T
wigo] YaiA] HoME 7 &) vepie 3UE &
Aoka 2R AR} 243 AT S0 olaTeR
o) Bl FFE AR T8l FTE vIAEA 2
ohuza} gk

a4y Nz X AY Y
1. NE5E 9 MBI
1) 4% 58

B AFo] 200 g2l 8FHY LA (Sprague—Dawley)
Z A0l E d3¥ (Completely randomized design) &
ol g3ty FaFA $£&& 3 dAEA (Ovariectomized
group, OVX) o} d4ZAlE 817 o 22 a9 2B
22 F SHAMT (Sham—operated group) T+ 2.2 U
ATk ARFEL T OVX S SHAMT A Aole] /3
of] W} ZHz}t Casein# Soy isolateT 2. & 7o & 4
TOF 957 AY AolE Fu3lY stainless steel wire
cage°llA & miey &) ARSIl oH, ARS7IZE Ft A
A9 25E 22 £ 2T, FEE 65 + 5%F FASL B
F719+ 45712 1227 (light 6 : 00~18 : 00) AHe=E
XS o] g3lel ARSIt AF 7|7 5 Holg} A%
+ ad-libitum e 2 Fosllom, oju] AFRE B8 T 2
A} 0l wEFATh

2) &Y Ao

AF Hol= AA|AolzA 71EH o2 AIN-93M pat-
ternS Wt ©d FAo g dixF APTE 47 Car
sein® Soy isolate (isoflavones 3.4 mg/g protein) & &
oJ3}ic}. Vitamin mixtures= AIN—93M~VXZ4] Medison
(USA) Teklad Test DietsollA +%18F51 1, mineral mix-
turex AIN-93M—MX=ZX Medison (USA) Teklad Test
DietsollA] T418lo] AR8-3153Tt (Table 1).
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2) 34t &%

AREEL H3 (spine) D HEZ (femun) 8 FUE
(bone mineral density: BMD) ¢} 3571238+ (bone mi-
neral content: BMC) & 733151k, 34% E47V|2&
LUNARAE] PIXImus (Dual energy x—ray absorptiome-
try, DEXA) & AMH-313ich

3) 2 NF X 2N

9F7F AR e ARFEL tAHACIA N 244 T8
L2 ATk AE AFol AR EE BE 7 23k ol
T Z P70 ARSI AFHT 2= -70TS) Deep
FreezerolA W% B# d3ichr} Aw #4381t

2 & 7% Q& TECHNICON CHEN™ SYSTEMS
ol g3lo) AFEA7IZ A8 T, & F deoxypyridino-
line, creatinine] A& collagen crosslinks™ Kit (Metra

Table 1. Composition of experimental diet (g/kg diet)

ingredients Casein Soy isolate

Casein" 200 -
Soy isclate” - 200
Corn starch 529.486 529.486
Sucrose 100 100
Soybean oi 70 70
a-cellulose 50 50
Min-rmix® 35 35
Vit-mix® 10 10
L-cystine 3 3
Choline® 2.5 2.5
Tert-butyl hydroquinone® 0.014 0.014

1) Casein high protein (total protein 85%), Teklad test diets, Ma-
dison, Wisconsin, USA

2) Soy protein isolate (total protein 84%, total isofiavones 3.4 mg/
g protein), protein technologies international, St. Louis, MO, USA
3) AIN-93IM-MX, Teklad test diets, Medison, USA

4) AIN-93M-VX, Teklad test diets, Medison, USA

5) Choline bitartate, corning laboratory services company, Tek-
lad test diets, Medison, USA

6) Ten-bultyl hydroguione, corning laboratory services company,
Teklad fest diefs, Medison, USA

Table 2. Body weight change of experimental rats

mELHESEE 384 279288, 2005 /281
Biosystems Inc. U.S.A)& ©]43}9] ELISA (enzyme—
linked immuno solvent assay) el 3t} A&kl
crosslinks valuet deoxypyridinoline®lA creatinine .2

Hrol gtg eIt

4) 2P NN 9 BN

AYFE gEuoa AL AF3e] 2ol 0%
ZF ¥ o] % 3000 rpmellA] 2081t A4 FElsto] 83
< Btk 3L B4 w7x] —70TCeH 9% B
H3cE AE BAsisich

g3 29 29 542 TECHNICON CHEN™ SYS-
TEME o]g3lo] AF5847)2 574813 2™, alkaline phos-
phatase (ALP)¥ TECHNION CHEM™ SYSTEM=Z ¢}
g310) AAMo] 93l 405 nmoilA] H)AAFBlo] AE-EA7
2 =331t} 83 U] osteocalcin osteocalcin kit (Ni-
chols Institute, IMMUTOPICS, INC) & ©]&3}% gamma
counter® radioactivity & Z3 I th

3. RE A X FU

A&t Aol EAAEE SAS packageS o183k Z+
AG7e Fya TFAAALE Jepgon, 2 79 v
p < 0.05 §ZA one—way ANOVA testZ 353 ¥t
9] EAHQ §943-& Duncan’ s multiple range test® ©]

8319 AEc
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1. 85 318

AR NZAG) AFL oz W APTe Aot $id
ou £8 A9 AF % AF FUIRe drEATIN F
7Yk} (Table 2). $AZAT WolAE Soy isolate
o] CaseinZe] vl3) AFF7 o] F8o2 SISt
i‘“%*%'7‘-ao}—%‘ EEE KiIn,M) Karlg,ls} Kinl %ylﬁ) Kil,n,”) Jarlglﬂ)
9 2] ARYATFANME Fa2BAZ AFF57PF SHAM
Foll vlsl EA Ueht & A} 2tk Wronski 5092

SAEAN AFFANE AR FIA Azne

SHAM OVX
Group -
Casein Soy isolate Casein Soy isolate
Initial weight (@) 198.33 + 10.60" 21042 £ 11.96 209.78 £ 13.20 210.07 = 8.16
Final weight (Q) 274.86 *+ 42.66™ 288.50 + 21.66° 342,75 + 33.64° 363.07 * 36.49°
Welght gain (g) 76.57 £ 38.60° 78.07 £ 29.05% 132.98 + 36.15° 153.00 + 32.13°

Sham: Sham-operated group. Ovx: Ovariectomized group
1) Mean + SD

2) Values with different superscripts within the row are significantly different at p <0.05 by duncan’s muttiple range test
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HE ArEZA FHE FTRHCEN EF AAERA
FES F7HI7EE A8 deoleta digirt. Utian™ $} Gor-
din % 7o) fE JAEZAY FE& BA3P] 4
3 SRS FTINA, olAEZAL] BAo) Fv1E 5 Q)
v sk sRIg b Al £ Foll AFol ST
7130 tisiE obd 43 waA YA 2k Williams

578 dagAeEel 9% 3£ tete) $2AQ

B3 Lo gH AFo] $7HE = Ao Husglod,

o2& Chung 572 A1 #737] o) ool Bt
3%o] WA AFo| F7KITR: RISE NS
o} ¢ Arjimandi 57 FRRLS GABAS A F
A3 W AFe] fYHC IR ATARNG #
Askct

2. No| M7F R A°[2 & (FER)

o] A4F %3 Ao)ag (Food Efficiency ratio : FER)
2 Table 39] Yep ATt Ha o] HH%E SHAMT
gl daEZAE delld f3Q 2ol Aoy 7T W
B5olA CaseinToll vletd ojAaEe2o] FH-gk Soy iso-
late 0] ¥k Kim''& o]AZah 7} A] Ao] AFH
o] izl Hlgk] & AF¥E Bty 3l £ A+ F
o} Ax)FFet £k SHAMT 3 FA2A TS sy
 Casein?¥% Soy isolate®ZF 25 WAdAlte] SHAM
ol nisle] Hg o] o] flH o= FrIE3Itt o]
RE APATFAN F2ZA Alef Ho] dFH o] T8t
ok 2% Kim," Kang® Kim 5, Jang,” Chung 5.
Lee 579 d7Axztel YA

2lo]&& (FER)-& B4 SHAMT JeollA Caseini<
0.093, Soy isolateT2 0.0992 #2122 xjo)7} U3ich
WA AT YollAE Caseinie] 0.133, Soy isolate ]
Table 3. Food intake and FER

0.144F F2F Aol gisl o} olhZepEo] 358 Soy
isolate ol Aol o] ¥ A¥S B3Ptk SHAMTH
GAHATEZH Ao F8S vl Casein?iH} Soy
isolate 7t 25 SHAMTZ R d4dAl7olN fedez
A v Aolagd AFsIe AoldFges U
T Roje 2 FAaAA Al SHAMT-HT} Aojg8o] &
RE G2AATY AF F7HEC] 2 A B™o] Yok
Jang?9] @7oM daAAFEY Aojage] SHAMTET}
o ¥4 Jept 2 Adel 28ty IAEA £ AFFe
Alo]F&9] F7he UAEAR QA oarERA Eujghast
Aol dFZe F7lell 7105k Ao = Jeksitia B ndt
Fok Kim'*9 @7 E 2 83 22 353 A ¢
22AG F 7F 5 ol S FoFPs ) Hojas
< daAAel 23 F7FIa, 2o] o]aFeE Al 9
g -§oAQl AJol= Uk sigih EE GAEA T A
557Fe A2ERS] F|ZE e 7I0sks AoE YERd
on o)AZENEL o]F A7 Eagitty sy o}
A GAEA A] 2o]9] FHI} Aol g nlE gAR
o} o AEZA FujhAe] Qg Ao|a g Aear} ¢
< FEHAd AlE ",

3. 95 BN
1) &% 2871 0 5
93 249 FEold BE 28 829 9% 24 FE9)

A4 (7.2~13.0 mg/d) el TSI Ao)7} Ca-
seind ) dAEATS SHAMT Hsf 83 2557t
FoFoz ggkor} Aojrp F did o GAEAlrS
SHAMT] H)dt] 84 Zawort @& 3% 1oy
o) &o)x} eksktt (Table 4). o] Ao Kang®9 a4+

SHAM OVX
Group
Casein Soy isolate Casein Soy isolate
Food intake (g/d) 1462 +1.83"% 1544 +1.27° 1760 + 1.11° 1886 =+ 2.49°
FER 0.093 + 0.032° 0.099 + 0.025° 0.133 + 0.032° 0.144 + 0.018°

Sham: Sham-operated group, Ovx: Ovariectomized group
1) Mean = SD

2) Values with different superscripts within the row are significantly different at p <0.05 by duncan’s multiple range test

Table 4. Serum cdlcium and phosphorus concentrations

SHAM OVvX
Group
Casein Soy isolate Casein Soy isolate
Serum Ca (mg/dh 11.35 + 0.40"% 11.07 £ 0.33° 10.08 + 0.39° 10.75 + 0.49°
Serum P (mg/dD) 8.52 + 258 7.80 = 0.66 8.50 + 0.41 7.33 £ 046

Sham: Sham-operated group, Ovx: Ovariectomized group
1) Mean * SD

2) Values with different superscripts within the row are significantly different at p <0.05 by duncan’s multiple range test



oA Gagda) Ao 95 Fo ARRRE o dAaEAT
g3 Zgol SHAMT viste] {2z A ettt
o & A, Kim'’Y A7 SHAMT ol vl3te] ¢
AFo] Azto] A e w2t 4 Zgo] sk S
veliick Bud 23 dAssth 2 Aolrt F
g o GAaEAF e 4 ZEY w5 SHAMT
o vjal] ¥ 242 T AsHEo] Hol, FHUAS ¢
AAAHANA EH ZaEErl Wolle RE s e
Ao g vehgr) o)A SEA Al caseind HlsH
o 24 SUAQ WA Ffoju|ilt Y Ajo)
U EL ofuliat 249 x|z AEA I9RAE FEA
A vjsle] AW F Zguldgo] A RuEn
9\)\5}_‘26)

Y Q9] e AT Tl F2FQl AJol7t UERA]
okgrom % AMNEFE (3.11~11.0 mg/dl) el x3
H} (Table 4). Kim'"9] d7-ellA 84 A& FAAA
o g3t MslR e 2o] ZAge] xlole] wErhil AAIBIR
T, Kang™®9] @70 E d3 Qlo] JdaxHA] Ao d3s
uiz] ok=thy slo] B A Axsl YASEGith

2) &% ALP< Osteocalcin &3

3 ALPS) 42 ¥4 44 (bone formation) &}
AEZA 7P B3 AR ZSIAES A4S NEE
t}. Osteocalcin® ZEA|E) 28] T # 9 extra-
celluar matrixoll 29tk Q2 FAH osteocalcin®] 4
B £3g 9EE et osteocalcin® g A o7 F
Be TP A=} £2 A4S ERER B F os
teocalcin®] 5= ZZAEL BAEE FHFHoF wvig
ity 2 4= 9rk @3 ALP (Alkaline phosphatase) 2t
Osteocalcin %% Table 5l AAISI3AT

Table 5. Alkaline phosphatase (ALP) and osteocalcin

SEERBEE 38() :279~288, 2005/283

3 ALP 55& SHAMTI vl dadATo] £94
07 =9t} o] Avp= Kim'9] dadAFE SHAMT
va] &3 ALPY $%27) w3tk ¢ A7, Kim'™®9 Wi
AAZ A3l SHAMZES 83 ALPY ¥%7} 571
sty Bad A9 Ak 18 8 ALPE o]
AZEo] 53 Soy isolate AFe] WE Aol glGlth
o] Avpk= WAEAF FHollA FLdAd o|aEES FF
31918 o 83 ALPY E% Aol7} qlsivhe Aga+"4
Ax3lch Auta o g GAEA e TP A
7 NEQ B3 ALPY 715 =31, daEAA ALP
49 Z7h= o|2EZA ZYO R bone turnover’t 57}
Hg7] gEolgty B EI itk

3 Osteocalcin® SHAMZ] v G2ZBAFE f2
ol PIYAY F2 HIL BT, o]AFEo] FHE
Soy isolatedl M E F7leh= S B oY 5AH
A FAE Uk AAERASY FHE VWL F tun
over rateS ZAAIFIEN EFEAS YRk Ao 49
A tk® Fandi 592 GAEAS B3 lA genisteing
FAYE o) 83 osteocalcin 52 F7MAHT L ¥ wE}
o] 2 A3Axel YKt 181 AR e ¢
AFoM Scheiber 5792 #H73 F AAdolAl F (roasted
whole soy nuts) 10 g& 5 250 cc (F olaZehe &
Z 20 X 33, 60 mg)E 1Y 33¥ 12F T HFsk=
2 3t A3 83 osteocalcin®] Z713IR T B 1514 1,
Lees$} Ginn™ % 3173 ¥ o3d+A 125 &<t 1Y 150 mg
9] o]AZENE FEES T3¢ F} ¥H osteocalcin®] F
Zhsiitty B ol webA o] AEeHEE FA osteo-

-~ calcin FEE F7MIA & Bl loztths dPAT?

9 Qe TS 2ol ek

SHAM OVX
Group - -
Casein Soy isolate Casein Soy isolate
ALP (UM 3425 £ 917" 46,75 + 7.88° 49.50 + 9.67° 53.75 £ 5.90°
Osteocalcin (ng/mg) 243 £ 023 290+ 1.03 286 +0.74 323 +0.88

Sham: Sham-operated group, Ovx: Ovariectomized group
1) Mean + SD

2} Values with different superscripts within the row are significantly different at p<0.05 by duncan’s multiple range test

Table 6. Urinary calcium and phosphorus

Group SHAM OVX
Casein Soy isolate Casein Soy isolate
Urinary Ca (mg/d) 0.67 +0.31" 0.33 = 0.08 0.96 = 1.07 0.70 £ 0.36
Urinary P (mg/d) 11.39 + 3.37% 13.67 = 1.05° 13.24 + 1.60° 8.86 £ 2.17°

Sham: Sham-operated group, Ovx: Ovariectomized group
1) Mean + SD

2) Values with different superscripts within the row are significantly different at p <0.05 by duncan’s multiple range test
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Table 7. Urine deoxypyridinoline, creatinine and crosslinks value

SHAM QVX
Group
Casein Soy isolate Casein Soy isolate
Deoxypyridinoline (nM) 573.22 + 402.1" 528.22 £ 338.6 1064.92 + 328.6 1014.17 = 381.9
Creatinine (mM) 319+ 1.61 521 3.28 444 = 2721 392+ 1.24
Crosslinks value (nM/mM) 170.12 = 33.61% 101.86 = 37.47° 26271 = 66.76° 254.16 + 39.45°

Sham: Sham-operated group, Ovx: Ovariectomized group
1) Mean £ SD

2) Values with different superscripts within the row are significantly different at p <0.05 by duncan’s multiple range test

4. 2 B4

1) 2 7 s ¥ 21 HjMF

8 & 242 SHAMTNA Caseine] 0.67 mg/d, Soy
isolate°] 0.33 mg/d, YAZA| o)A CasienTe] 0.96
mg/d, Soy isolate7°] 0.70 mg/d& *tAaZAl7#o] SHAM
2ol vl §-2Ao)x] kot FA| Ve T, Soy isolate
T2 Caseindl Hl3td 2 5 Z4 whdsfo] vAidAlT o
SHAMT BFelA w2 23S Uehligich (Table 6). ©
A= AR A o]AEEE AU 2olE FER
S 2 F ZEY udo] R HIE Btk AP
Cecchettin $%0] o|&z]o} 57 oJAol|A ipriflavone 200
mg/day< 1270€ BZ3IE o & F 2w wido] &
ooz Wity B gt A7e} X3S Jeon® ] A
ToNE FdAAT] caseinToll B3I Z4 vjAdego] @
ATk BusIgit) o] AL o] AgPAFolA § olux
A g0l B2 FEA guAd A8 deiArg g F
g RS 7RIt A3y RaYEHD gtk 8F
Q9] wjAd=RE F7hel| 23R zlolE VERAA] gkt

2) 2 % Deoxypyridinoline (DPD), Creatinine®} Crosslinks

value

8 % deoxypyridinoline (DPD) %} creatinine, crosslinks
valueE Table 6 AT & F DPD& GAEAT
AA folHolzl kot 2 AE BT, dAEAT
YellA Casein®t} Soy isolateTollA] W AE B
o}, getAFoA B Lees}t Sungd® AFolA #H7 o
QoA olAEeEE 90 mgS WY 1255t BF 3%
& o tzFe] vlek] DPD7} 23.5%% #93 2+
BHY, Uesugi 57L& w17 AAlA olaFeht 53
i 61.8 mg¥ 45752 BRFAZ A% 2 5 DPD H)
o] Aozl kATt Atk B ysiiet. g
Arjmandi 3°% #7 delA olaZeio] TR T @
RS I8 A T2E oA QS A ¥ YT
o DPD vidzo] fo3ow Zasigiviay Basiich
Sung 579 Al w29 o]AZeNo] o 9 F o]h

B
ot

a:;
fio

0

o

Zah2o vidake @ F DPDY 49 AHuAE wol9,
2 % DPDE 84 osteocalcin¥ 3 AoAARE vl o]
2] 37 Zuial AW aHFolety B gy,
Park'’ 8] QFoM % o]2aZeE A3 o 5 o)aF
29 & 2 ¥ DPDYE= 4 A#AAAE Busiylt

T35 A %9 crosslinks value: FZ I35 5 &
A A FE %t AR F ¢ AUS AEE o]
£33 gl crosslinks value: @AAAT0] SHAMT
of Hjsl FejF o Esith mER daZAlFo] SHAM
ol vlsl] EFFEo] FoFoR 58 IR + A
t} SHAMT oA Casein®? 170.12 nM/mM, Soy
isolate?& 101.86 nM/mM, FAZAE WelA= Casein
T2 262.71 nM/mM, Soy isolateT< 254.16 nM/mM
07 foFHolA ¢gkgto} SHAMTH HAEAT 5o
A} Caseiniell B]3l] Soy isolateTolA & ATS B
o} o]aEehEo] 53 A HH Al E2FF AUt
B2 S Kol FES Aol falsA Rojzich Kang'™®
o] AFA A BATFY crosslinks valuel= SHAMT o
Hlgto] oo g A vebdtha sfe] £ A9 43
3l3lct.

5. 29 A ST Y
1) 37 22 (BMD)% &7 27118 &3 (BMC)

HE FUE 9 HF 35714 %2 Table 8¢ ek
gtk 45 SHAMT ]3] dAadATe 25 /03
o7 Wty AFo g rlE weolt SHAMT vls] ¢
2ZBAFANN FdH oz wodt) o)RE Leedt Kim™ %}
Kang'®9] A7elM 853 43 AR d2dA) Aol 2z}
Z Qg F 2 Q5T F &) dojida AR AlTe
A HFEZUEr) Witk y Rudk An x5

=3 SHAMT WollA] o]aZah2o] 33 Fouas
FTFPE 9 casein FFA B} H3E TUTIL foRog
EUT, HAEAT Yolde Fawads FFES 9 ca
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Table 8. Spine bone mineral density (BMD) and bone mineral content (BMC)
SHAM OVX
Group
Casein Soy isolate Casein Soy isolate

SBMD (g/cm?) 0.151 = 0.011"*® 0.160 + 0.011° 0.142 + 0.006° 0.145 = 0.009°
SBMD (g/cm®) /wt (k@) 0.584 = 0.076° 0.540 * 0.068° 0.415 + 0.027° 0.402 + 0.042°
SBMC (@) 0.503 + 0.049° 0.551 + 0.038° 0.487 + 0.018° 0.522 + 0.069°
SBMC (@) /wt (k@) 1.866 * 0.145° 1.828 + 0.156° 1.427 + 0.135° 1.449 * 0.257°

Sham: Sham-operated group, Ovx: Ovariectomized group
1) Mean + SD

2) Values with different superscripts within the row are significantly different at p <0.05 by duncan’s multiple range test

Table 9. Femur bone mineral density (BMD) and bone minerai content (BMC)

SHAM OVX
Group
Casein Soy isolate Casein Soy isolate
FBMD (g/cm?) 0.202 + 0.007" 0.219 + 0.010° 0.200 + 0.014° 0.207 + 0.008°
FBMD (g/cm?) /wt (kg) 0.779 = 0.097° 0.737 + 0.051° 0.586 + 0.027° 0.576 = 0.050°
FBMC (g/cm? 0.369 + 0.019° 0.425 + 0,031° 0.393 + 0.013° 0.401 =+ 0.020°
FBMC (g/cm?) /wt (k@) 1.421 = 0.166° 1.429 + 0.102° 1.150 + 0.141° 1.109 + 0.063°

Sham: Sham-operated group, Ovx: Ovariectomized group
1) Mean = 8D

2) Values with different superscripts within the row are significantly different at p <0.05 by duncan’s muttiple range test
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