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ABSTRACT

To elucidate the effect of soy isoflavone supplementation and exercise on serum lipids in normolipidemic and mildly
hyperlipidemic postmenopausal period, 54 women residing in Seoul area were recruited. The subjects were divided into
4 groups: control group (n = 13), isoflavone group (n = 14), exercise group (n = 14), isoflavone + exercise group (n=
13). The control group was given placebo capsules, isoflavone group was given soy isoflavone supplements (90 mg/day),
exercise group was given placebo capsules and exercised 3 times/week, over 30 min/time, and isoflavone + exercise group
took soy isoflavone supplement and exercised. The duration of study were 8 weeks. The average age of the subjects was
57.0 years, 56.0 years, 54.4 years, and 55.2 years, respectively. There were no significant differences among the four
groups in terms of height, weight, and body mass index. There were no significant differences among the four groups in
terms of serum, total cholesterol, HDL-cholesterol. But the subjects indicated a significant difference in seram LDL-cho-
lesterol (110.5 mg/day in before versus 74.6 mg/day in after) in the isoflavone + exercise group at the levels of p <0.05.
In conclusion, the isoflavone supplementation and exercise may be helpful to decrease serum lipids of normolipidemic and
mildly hyperlipidemic postmenopausal women. (Korean J Nutrition 38(6) : 411~418, 2005)
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Anderson $72 tF @z dF 24 £230] B4
o thet 38709 ATEAE F 49 A 515 70~106
mg?) o|AZTES FR-S T (31~47 g) 9 AF
7+ 84 FelaeEel et Ald aE Rvky sk 3
Zols IAEFT FAE o § A7r) go)n B
Sitoris} Lovati®= H48 83 F@AHE0] 270 me/dl
olgolojol 1 EWE JhE 4 Itky BTGk T
Crouse 592 AoME AL YIS ditog o)k
£ 62 mg/day & 957 FF8I9S W 27 LDL-Z
HAHE FF0] U (164 mg/d) thAlelAX R 22
AXHES} LDL-ZYAHE S:320] folsH Zasisint
B Kerry 57 8% XA $:20] Ao AY AAGE
A #H7A F A4S o2 93Y 5 132 mg/day ) B
& A7} LDL- 24 28E5 LHR (LDL 2828 2/HDL—
ZAXHD) 9 FoH ZaT B 5 Uik
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Table 1. Exercise protocol and muscle groups

- Exercise protocol

1 step vital sign check Blood pressure, heart rate
Treadmill walk (10 min, 4 — 6 km/hr)

2 step warming up

3 step stretching Whole body 15 sites (during 15 min)
4 step muscle 7 sites specific for locomotor
strength training
Exercise methods Muscle groups
Crunch Abdomen
Dead lift Back (lumbar)
Rotary torso Oblique extensor & back
Leg press Quadriceps
Back kick Hip & gluteus
Adductor Adductor magnus
Calf raise Lower leg

5 step cool down

EoRE + ST TEHEIRES IEE sl A
3tk AT UIRFE tiEt 2543 Z2EE (Table 1)
< 5T o)AZTTRE + 5T BT TUsH AEi=
5 33tk 254 Edoldd AEE 107] F52 AE
AL 58 Ax AP 7, AULS A3 Eds
2L AA% BPET (4~6 km/hr) S A8 ZAsPAA 10~
1583 HYPES SFchT HyPE vl F o] HlE 9
A ef 1583 A FAF-$e) st 2EHH S 3Pt
ek ZHEHFL Bl F2 U= 7/ TSl
tsled AF AAEIS AY 1530 2 53 o
A& 754 Tl Wisk] #Hul2¥ (1 RM: repetition
maximum weight) & 3%}, 28 60% oA
257 7F -2 1238 3AHE HHESIEE It 331
e 8T A2 80%2 SHEE Ao
o, o]% LEHEZ = o 3HECA 103) o)At iyl
ES AEsle] 15389 vHE-E & 4+ QA HY FHulags
oA g%k, SAE HdTE 80% Tl 28HEF
ANEE AYES itk 5 FH7T T &5 ¢8|
W HHxR ATl 2Bt ATaiRES A
#8717k e 4 AAME R SRS fAEE 319
2, tPReAl B A Ao AFulgol disl HA ol &
T AEE g3t

3. MAME

A} 7FE Al AF5AIE7] (DS—-102, JENIX, Korea)
£ A3l 7hHE AR Adelelld Ak Biw A3 =
A2 Zsigich AT AFE o83l AAFAF (BMI,
body mass index = #F (kg)/AF (m)?) & A=k
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HEBE ANS] 302 AAIRT Sl 23 24}
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Bl HAE T2 0l2ZIEQ AULHR), tolEA
& BN T AROVE AT

5. RIYNEN

12713 35 Aol g ool AHdE 10 miE A
F3skx 2500 rpmeilA] 1587 QaREs] d3& 2
3 & —70ToA BF Bast] B0 AR3ITh

FEUAHE TS AR o3 FEULHE 5L
kit (BOringer Mannhein, Germany) & A+g3lo 23313
th. 8% HDL-E¥AHE %3S HDL-FHAHE 5%
£ kit (BOringer Mannhein, Germany) & AR-8lo] &4
s15oH, 4 LDL-ZE2HE 832 AFaAgel 2%
LDL—F#2HE 5734 kitd! LDL-R,, R, (Daichii, JA-
PAN) & o]&3to] A5 438t £47] (HITACHI 747,
Japan)  £4}39it}

Atherogenic Index (Al 973K ¢ Cardiac Index
Ch+ FEY2HE 359 HDL-Ze A HE 3L o]
£33t 59 22 FHor AXMEch

Atherogenic Index = (FZ#2HE — HDL—Fd2H

£)/HDL-Z# 28l

Cardiac Index = FZ8 28| E/HDL — |2 HE

6. SN

£ AolA AFAAE dolzl 4 BYX & o|aFE
HZoRel S5 e e 7t 8 FHX 9 BEUAE
AteIgi s, SAS Z23% (Version 8.1)& o]&33ch
Oo|&ETHE B3 5ol T QI 4 EE-S got
B7] 93 BANEA (ANOVA, 2—way Analysis of vari-
ance)< 3tlew, Z+ 9] A 7+] B Duncan’s
multiple range test® « = 0.055%4 §J4& A4}t
itk

Hdf 9 0%

1. A

tdate] A= 9 A AlSAERE Table 29 2tk A
A gz #8 A9, A%, AF, BMIE dl & 74l &
°]FQl #Jo)7} Qi) iz B AFL 57.04, o1&
FeNLFo] 56.04|, +510) 54.44, o]2E2E + 5T




414/ 0l2FRRE B33 $-50) YFALe PINE 9%

Table 2. Anthropometric measurernents in subjects

Variables Control (n = 13) Isoflavone (n = 14) Exercise (n = 14) Isoflavone + exercise (n =13)  F-value”
Age (yrs) 570 + 4.3 56.0 * 6.6 54.4 + 6.8 552 7.1 0.43"%
Height (cm) 1541 £ 54 154.8 + 4.6 1565.0 = 3.8 155.2 + 5.8 011"
Weight (kg) 58.6 + 8.6 50.1 + 6.7 590.5 + 7.8 628 £ 95 0.72"
BMI (kg/m?" 246 £ 27 24.7 + 3.1 248 + 3.3 26.1 + 3.6 0.64"

" Body mass index

? Mean + standard deviation

¥ Significantly difference among control, isoflavone, exercise and isoflavone + exercise groups by ANOVA (p <0.05)
* Not significant

Table 3. Mean daily energy and nutrient intakes in subjecfs'

Variables Control (n =13) Isoflavone (n = 14)  Exercise (n = 14) Isofiavone + exercise (n = 13) F-value?
Energy (kcal) 1521.3 + 287.2" 1658.0 + 286.1 1591.9 + 323.4 1600.2 + 419.5 0.92"%
Carbohydrate (g) 2684 + 57.2 2788 = 479 272.1 = 669 2742 + 664 1.45M
Protein (g) 598+ 154 654+ 165 664+ 148 585+ 11.9 1.57"
Fat (@) 26.1 = 10.5 325+ 103 294 + 8.7 268+ 90 1.80M°
Cholesterol (mg) 164.5 + 1140 1778+ 1114 1514+ 799 131.7 = 102.8 1.04%
" Mean = standard deviation
2 Significantly difference among control, isoflavone, exercise and isoflavone + exercise groups by ANOVA (p <0.05)
¥ Not significant
Table 4. Mean QOin isoflavone intakes in subjects

Variables Control (n = 13) Isoflavone (n = 14) Exercise (n = 14) Isoftavone + exercise (n = 13) F-value”
Daidzein (mg) 115+ 51" 108 + 52 1M1+ 49 108+ 55 0.37"%
Genistein (mg) 138+ 65 124 + 6.1 132+ 62 132+ 70 0.34"
Total Isoflavone (mg) 253 £ 11.6 232+ 113 243 £ 11.1 23.7 £ 125 0.27"¢

" Mean = standard deviation

2 Significantly difference among control, isofiavone, exercise cnd isoflavone + exercise groups by ANOVA (p<0.05)

¥ Not significant

o] 55.24|131 o0, HH Al AFL ZH2} thRFe] 154.1
cm, 58.6 kg © & BMI7} 24.6 kg/m? o)AZERE o] 154.8
cm, 59.1 kg 2 BMI7} 24.7 kg/m?®, £%-7°] 155.0 cm,
59.5 kg2 2 BMI7} 24.8 kg/m?, o|AZE + 2ET0|
155.2 cm, 62.8 kg ©. & BMI7} 26.1 kg/m?°]3ich.
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39 F4e HoliA 7128 Balol $HE AT thA

o 19 BF b HAFS AT Ao Table 3% 2
o RE GUadN A8ATY 85 Fol H9H Aol

Aolow, =3 v 7 7ol A W 8F Foll FelF 2}
o]7} glojA] Alojef 25t o] AZ T B3} 259 xjo|E
A3 & F Utk A8 A AR B 9% AHF
< UET 1521.3 keal (B2 81.6%), olaZetETd
1658.0 keal (B2 88.5%), 57 1591.9 keal (A
22 84.2%), olAZeHE + 57 1600.2 keal (A3
2] 85.8%) Z T 1l F2AR1 Aolrt fiich tidAE<)
ouiz] AFHERE 2001d FUAT - FERAF A AT
ARE9] AFHQ 50~64417F WA 93.6%F AF e}

£ Agrc ¥, FRs] 81.6~91.3% o2 43}

= Rog yehdt) 19 B g-3tE AL d=x
268.4 g, O)AZEET 2788 g, 5 272.1 g, °ol&
ZFE + ST 274.2 g, BE T 7+ f-23F9Q) zjo)7}t
ek ol 20019% IRA7E - FARAE} (BAERR
2002)® 50~ 64x11 o49] 311.2 gHTh e $5& By
o} ehila AFeRe gi27 59.8 g (PR 108.7%), ©
AZHET 654 g (AFF) 118.9%), 57 664 (A
2] 93.0%), oA + 5T 585 g (RFF
107.2%) 2.2 A% (65 g/A) 2 93.0~118.9% A4
& B3on, F 7l f948 o)zt sink A A
FE tlxTo] 26.1 g, olaZeRET 325 g, Fw 294

o] AT + L57 26.8 golglen, Ul #7+ #2F
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Table 49} Table 59 YR} it A8 A dixlolg &
gk olAZeREe] HFE2 tIRT 25.3 mg (Ho]=AlQl 115
mg, AY2H2l 13.8 mg), o]AZEHET 23.2 mg (10.8




Table 5. Dietary isoflavones intakes after isoflavone supplementation
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Variables Control (n = 13) Isoflavone (n = 14) Exercise (n = 14) Isoflavone + exercise (n = 13) F-value”
Dietary isoflavone (mg) 185 + 87" 179 £ 142 209 = 153 19.8 + 8.3 0.27%%
Supplemented” (mg) 0 90 0 90 -
Total (mg) 18.5 + 8.7%° 107.9 = 14.2° 209 + 15.3° 109.8 = 8.3° 162.62***
" Mean = standard deviation
2 |soflavone supplementation 90 mg/day
» Significantly difference among control, isofiavone, exercise and isoflavone + exercise groups by ANOVA (p<0.05)
4 Not significant
% ab values with different alphat within the column are significantly different at = 0.05 by Duncan’s multiple range test
wxx: <0001
Table 6. Serum lipids before and after isoftavone supplementation
Control (n = 13) lIsoflavone (n = 14) Exercise (n = 14) ISOflcvon(i+ SXEICEe Evalue® Sugmﬂc%n f
(n=138) factor
Bef 188.2 = 23.8" 191.8 £27.6 182.2 + 33.4 174.3 £ 27.7 0.83"%
Total-C (mg/dh . P>005™
fter 188.9 + 34.1 189.1 = 24.7 181.2 + 281 170.0 = 37.7 1.28"
Before 557 + 13.8 546 £ 124 489+ 84 478+ 80 154" -
HDL-C (mg/di) v P>005
After 549 + 148 533+ 134 516+ 95 468 + 82 1.19™
Before  105.8 = 22.2 1249 +21.8 106.7 = 23.8 110.5 £ 159 255" .
LDL-C (mg/dl) . . i oie p>0.05
After 103.5 + 26.3 1122 £27.3 106.2 + 27.0 746 £ 435 435
y Before 20+ 04 25+ 06 23+ 07 21+ 07 1.86" "
LHR . P>005
After 1.9+ 04 22+ 06 21+ 0.6 1.7+ 03 1.40™
Before 25+ 06 26+ 07 28+ 05 27+ 06 0.41"
AP NS p>0.05™
After 26+ 07 27+ 08 27+ 05 27+ 05 016"
" Before 35+ 06 36+ 07 38+ 05 3.7+ 06 041" .
cl : W P>005
After 3.6+t 07 3.7+ 08 3.7+ 05 3.7+ 05 0.16™

" LDL-cholesterol/ HDL-cholesterol ratio

% Atherogenic Index = { (Total cholesterol) — (HDL-cholesterol) } /HDL-cholesterol

» Cardiac index = total-cholesterol/ HDL-cholesterot
4 Mean * standard deviation

% Significantly difference among control, isoflavone, exercise and isoflavone+exercise groups by ANOVA (p<0.05)

@ Not significant

7 ab values with different alphat within the column are significantly different ot « = 0.05 by Duncan’s multiple range fest

+: p<0.01

® Significance between before and after treatment by paired t-test 1:p<0.05
9 Statistical significance of experimental factors was calculated based on 2-way ANOVA

mg, 12.4 mg), L& 24.3 mg (11.1 mg, 13.2 mg), ©]
AZElE + 57 23.7 mg (10.8 mg, 13.2 mg) 22
vl 522 zol7t ATk A olE FE olaFE
A AP 5 o)A Z e T o)A + &5
7o MY 90 mg?) o)AZEHEE B3 (Table 5) 22 tf
ZF 185 mg, o}AZIET 107.9 mg, 5 20.9 mg,
O)|AZ e + &5 109.8 mgl g 1 7+ #2lHQl A
o|2 B4t}

B A7 diazie] dio] 5 ojhTehE FHBE Lee
S%0] gk FdoiA Y UFAES B8 olaEEE A4
F&S ZAR AR 815 B 24.2 (0.0~144.3) mgs}
Choi*'7} #7 F o4& o AR 24.1 mg/day 9}
SAkerTE 92912 729 Maskarinec 50| dts}o] F
2 o ZAl olaEeE HHFS F77 38.2 mg,
ARA 31.3 mg, 3tste] €537 222 mgo 2 & A2

s} 2 zjol7} giglont, WA 6.9 mg, B&WA 5.0 mg
Bohs 52 AH £tk

B A7 o)]aZe BF +F (90 mg/day) S A
o] HF o]ATeHE A3 (24.2 mg/day) 2] oF 3.7u]0]
ek

4, g5 Nd

olAZHE FFOE AT ¥F AA TR HIE
Table 63} Fig. 1ol eIt A8 A7 3 5 & &
HAHE £33 ZH2 gzFo) 188.2 mg/dl, 188.9 mg/d],
O)AZEHEFL 191.8 mg/dl, 189.1 mg/dl, 5 182.2
mg/dl, 181.2 mg/dl, °}&ZehE + FFL 174.3 mg/dl,
170.0 mg/dIE RE oA TF A $9 Fo4<Ql #lo)
7} 9tk A8 A Fo] HOL-FHAHE 5 47
tZFo] 55.7 mg/dl, 54.9 mg/dl, °]AZEEHET0] 54.6
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LDL-cholesterol (mg/dl)

1

Exercise 1&E2

Isoflavone

Control

[J Before ] After

Fig. 1. LDL-cholesterol before and after isofiavone supplementa-
tion with exercise. " Significance between before and after treat-
ment by paired t-test *: p<0.05, ? Isoflavone + exercise.

mg/dl, 53.3 mg/dl, &FF°] 48.9 mg/dl, 51.6 mg/dl, ©]
AT + 25 T0] 47.8 mg/dl, 46.8 mg/dIE Y] F BF
/\]6—] xib‘ 0_4240] Z}O] y_o]x] oJ-oLI;}_

4¥ A LDL-ZHAHEL dZT 105.8 mg/dl, o)
2hE 124.9 mg/dl, 257 106.7 mg/d], 0)AZ e + &

ol 1105 mg/dliZ v T3l F23Q1 =lo)7} gich

43 Foll LDL-ZH2HES o]aZehe + T%:,lo]
110.5 mg/dIolX 74.6 mg/dIE 325%2] F-2AQ 7HAs
°n (p<0.05 (Fig. 1), & FlME #9359 7
27F QA o] T ARE T G507 o|ATTER
& BEAY 58 5= 3 Bu) o)AZelE nEw)
Al 58 FRPS o 5 LDL-Ze2HE9 24
ERE RATRE 2E ¢ F Aok
2 A7 Zo] R F A FFo] FAo)AY
AATER] A7 F A44E Ao R 3 Kerry 579 A
ToAE 939 F9 132 mg/day ] o)AZeHEe FFPS

Wl LDL-Zelxel o) %2149l 248 wsirkn sigin
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25 g’é} T FEE F 7 A FEE BHEI%E )
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SO 877 fAkh $FT FAA $59 BEA
FHoRE 8% AW 7 AHE wolx gskont,
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olst o] BF AW 4F0] FAR 7 F ool
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B3 T2 73] 93 A 258 5138 v 5

AZIE HET £5L UROE FYT ol ATHRZ,
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olaBehe B Z2IYe] dd FHH £ e
APE R 1AES BB oz s o, /)
WA o2 oj2oln AFFo] thpRon}, & dTE 8
T AAo] BF A e FA 7 H7 T tAlA

olaFEhE BT £59 5T Hrke 53 ¥4 o
4F2R2Y] BFo] o]FFE o LDL-Fe2slEe] o #
gHoz gaNFoRH iAo g dF AA 73 7
AAQ F3ks = 25 o & T 9t

ol & 04? A¥%e EQZ 93 F 45 1AEF

b fo

o2 Q% e AALO R ol et Aga] 9
8 T olaBIRE AR FHH LEEVL 9
& O Tl o Fd FAY 35 9771 2

2302 2o w8 97 F oY 83 A ot of
A& ) 8 9 A 570 A FE Ax F
B oAl A7k Bese, Py Aol 3 olaZe
UHEE T A% AL 018 thare

1=

B

A} ﬂsg IR F5, 281 5 A%l ug A
__,,L

2% 9 28

FolaETE BEH 0] A7 F 949 ¥F Xl
A 53l UIZIL FEE Lolry] Asle] F A &
o] AolAY FAA UF H7E F A F 549S EH’*-?‘
(&5 AR 0.3 g/day, 13%), o|aZHRT (olaTep

90 mg/day, 14%), +57 (&5 AE 0.3 g/day + &
& 33)/7F, 30 min°l /3], 14%), o)AZeRE + 25T (0]
AEEHE 90 mg/day + —?‘% 33/, 30 min®]/¥/3], 13%)
o ) Fog & T, 85 Bt 7 T AYE AAsE
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Sk A A9 39 AAAS, AR zAL 8 XF 5
F& BAE% 0, ol dig AE eoksid ohga 2tk
1) A7 ddAte] Hg A¥E =T 57.04, ol&aF
£ 56.04, %57 b4.44), o]AT e + FF 55.2412
Yyl T3l FAAQA zQol7t Ao, AR, #7371,

SBP, DBPX: ] 3kl #9131 2l0)7} gRAct.

2) 48 A% F 747} 3U7 HoldFHRA A, Uiz,
olaFeH, T, olAETE + 2FTOF ¥l 7 719 4
o] & gk AF o §ojF el i].o]_E_ Ho|R] ¢kgko :;]
dFao] 59 olaFehe HHHE vRTo] 25.3 mg, ©I
AETET0] 23.2 mg, 5] 24.3 mg, °]AZEHE +
+F 0] 23.7 mgoE ] T3l F2A<1 o)z} qigich

3) olAEERE + 50l W ¥F FFHU2HEY HDL-
FU2HES BE TollA o]aZeE B3 2 :ézﬂrﬁ}
5ol e &7 723 olAZEE BEY 2% 1%

&l W adelM F71 WMkt ik

4) o|aETHE + &5 ¥ ¥F LDL-ZH2HEL 9]
A5 + TN A A 1105 megolM A F
74.6 mgC Z 32.5%7} 74} (p<0.05).

olde T EF o] A Ex AA £ 67
T Aol A QA olAEERE HEY 258 Tl A
Agigtg W LDL- 222880 #2129 P4ase e
O ZH AU o7 JF AA £ FA A o:la}:__ 4
& 5 YA =3 W F oy BF A it of
7] 98 o Be ke 477t Beg Ao
tREE, 94k Ao) F olaZeR AL 7MY
o AES 043 TRt JuAds £ 7Rk
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