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ABSTRACT

This study was performed to examine the combined effects of L-carnitine and isoflavone supplementation on weight
reduction and body fat distribution in overweight women. Overweight/obese women (body mass index > 23 kg/m’) who
were not diagnosed any type of diseases were included in this study and sixty subjects (41.1 = 1.5 years, 259 £ 0.3
kg/m?) were randomly assigned to a placebo (n=30) or a supplement group (n= 30, L-carnitine 300 mg+isoflavone
40 mg/day) . We measured anthropometric parameters, abdominal fat distribution by computerizd tomography and blood
components before and after the 12 week intervention period. After the 12 weeks of supplementation, subjects in L-car-
nitine and isoflavone supplement group showed a significant reduction of body weight (p<0.001), body fat % (p<0.05),
and waist to hip ratio (p <0.01) whereas placebo group did not show any changes. In a CT-scanned results, total fat area
at L4 level was significantly reduced by 8.1% (p <0.01) with the reduction of visceral fat area (—11.1%, p < 0.001)
and subcutaneous fat area (—7.0%, p <0.05) in the supplement group. The supplementation of L-carnitine and isoflavone
showed the significant improvement of HDL-C (p <0.01) and apoB (p <0.05) concentrations, however, change values
in those markers were not significant compared with those of the placebo group. In addition, a significant increase of
adiponectin level (p <0.001) was observed in the supplement group after the intervention. The result of present study
demonstrated that supplementation of 300 mg L-carnitine and 40 mg isoflavone per day for 12 weeks can give benefi-
cial effects on weight reduction and visceral fat accumulation. These potential antiobesity supplement can produce more
favorable effects when combined with lifestyle modification. (Korean J Nutr 2007; 40(7): 630~638)
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flavoned] 3= 3787 T L Ik /WA, dy-
slipidemia €3} @ atherosclerotic plaque 34 A 7]
T, B AL Tl 2L 2 AFHY gkt A,
isoflavone ] st &390 7FsAdE AAEITE A4 A
T A7} BaEal Qe in vitro 9794 isoflavone
9] F2 AJEQ genistein® NWAEEL Y HTAFEA
Q) carnitine palmitoyltransferase-1 (CPT-1) %z} &
#L $714713, proliferator-activated receptor @ 2] ac-
tivatordo] gtz om” 2w A E o)A lipogenesisE
ABL lipolysisE A=dte] A2l £8) thAlg: F7A
e Ao RuFck? =3 1 isoflavone 520
E AR v FEREAME F& CPT-1 ¥ Y A
3, AR a4t EEAG” a3, isoflavone ] ¥
v g9} #HE FE 72 A7e) dyhE A= ol
FoA 1 YA, AA AP AR F-53 AAolth A
wojabe] Bejehe = o 39 L-carnitine F - 3
A A AEAZRE nEZTol YR olFAlA A
WA Abst 9 ouR] Aol PgeA Q) ARolth L-carnitne
2 AW AL A4 28 B8 AR A a7t 7]diE
of oz} A7t Xy QA A D A A &2
o tieix e AEel Ayt Ry 3 ek

H]RRE ofjufz] dF 2l 2B ER¥oZ QA ¥2] o
A7 Aoz AgkEe) Hatxdn o) wjgdEe
2 FA9 A2 g, AF Fhe Al 3= 3=
o] ZHas|ojop gAolet & 4 Qr}, o] s wWeko
2 E o v X8E AsiHe AHE A 538 A
i A4E BTN + gle W 2alo] A3t
ok, Aaks) 7136 Zedsla Ql= Lcarnitine™ isofla-
vone HZ MATAA o2 EF A7t v AR
o A A FAE B8 AR 24 synergis-
ticdt EIE BoFo] |t Aol gt 7HsAdE AAE
FFAT Y mEkA, B ATE A5 oJ4elx F2b
$ ol B AR OiE JANEE 1257 15
L-carnitine? isoflavoned] E¥AIA B3 AH7 A% 2
AAL ZHast YAA FEof viAe 9FE FE52st

3e.

£ AT Ao g Fo3 19~654 oldloln, A2
3/ME7 AF Hs} 9l BMI (A1Z#A4) 7} 23 kg/m?
oIl FHAF oY 4L dido R e, At

BELEZEE 2007 40(7) 630~638 /631

2 ) 774 EAH W], E5ARE R TdEd &
o thato] sty AUFANE wokth & A7 o
2= FAF ol gjollE ARS R Ho| gl 17t
Al oz, HpAel AZst A3 kgAY dA A7
3 Agog FFA A, A FRF, n8go
P, A AEE o3 9 AL AT TS vE F
PE = (AYZ, F9E, oA, ¢-EA, A&
58 B¢ 39 A= AYARTE & ATe YR
9

Wkt

T2 o)F Ay ZePAE YlE A7 YARI (randomized
double-blind placebo-controlled design) &2 ZPHZ S
o, S ZSART (307) 3 L-carnitine + isofla-
vone BET (309) 22 FA9| deetol| 3 wig=lo] 12
7+ 31 39 27ER HEIEF Stk Al@AA ()
ol A1) 1Y Feoll= Lcarnitine 300 mg¥ tiF5%
£ 400 mege 53ty 9lon, dFFEEY F isoflavone
e 10%3.0M, placeboAAAE 1Y #9 2,258 mgo|
3h3Eo) ek AldAAS] §3E Yang 0% Park 57
9 BE A AnzRE A= Attel Foshs wt

UAREE A AEEe TUR FASES SISl

oHMIE, AEHAT N

AAAZCZ A AFE FFHAT, AF k)= 2
Z (m) 9 AFoz Yol AAFAF (body mass index,
BMD & AXksIR.oH, A B8 (% body fat) & <&
2 (lean body mass)+ Inbody 3.0 (Biospace, Korea)
& olg3le] AT UdAE BEE vl AES
8a1, EAE ol83le] 9l Aol B E SAsGI o
slgle}l o] Ed9) nlE Al B Ax=E AL
3}, "2 A FLS Azl 102 oW A A

2 AN F ASEMAE o183l £57) B (sys-
tolic blood pressure) 3 ©]€¥7] &<} (diastolic blood pre-
ssure) & F33I3ick

ZAA AFA] BAAA 4 AFHES dokry] A3 244
7k glaef o8] A AHRS ERISINT, 1Y AR &
A (total calorie intake: TCD< %] Ut & E4RE
0]&-3t Can Pro program (t§3t§9Fsr3] Can-PRO 2.0)
o7 BAMEYc AE 4% #AE d&f 125 U A
BY 23], F& 13 AF AFHAFE 7|5}HES 33ich
#iTE B35 3%

AFE F=39 (computed tomography, CT)2 High
Speed Advantage 9800 Scanner (General Electric Me-
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dical System, WI, USA)& o|-&3lo] &% (L1 ¢ 3t
B2 (L4) 2 AWd4E 431tk Lumbar spine 5 1
W3} 4] Fgshs 3] heulE Fdsto] o] #4
ol hounsfield number —150~—500) &3h= §-948 &
el F ERAW wEe 3ty 55} wjte] 5o
& AAE Qe WAAW H3 (visceral fat area), WP
25 9w A3 (subcutaneous fat area) ©F 3l |
A& T3l
oy A A AC 55

AAL 3 o TEA AWel sl Y F FulA
HE, SAAHE A%H27] (Autoanalyzer Hitachi 7150,
Hitachi Ltd., Tokyo, Japan) & ©]&3le] 4oz =4
3leix, HDL E9)2HE (high density lipoprotein: HDL)
ARAAE o) g3to] FvAF (chylomicron), AWE A
W (low density lipoprotein: LDL), ZAHE A|ghdl
(very low density lipoprotein: VLDL)2 HZA 7 & A
Zollof] Q)= HDL FollA ZXHES T E4rHo=E
z743kglth LDL ZHU2AEE2 Friedewald?] 347 (&
ZY~HEHDL FUXEEFAEAE/6) S o183l
et o, o] 3412 ‘el 7 FAAdo] VLDL
el 13, VLDL W] 44 FHAHES 51 19]
t¥2hs 71 stell AEieE 334 8T (> 400 mg/
dhol Y& Aol o] Fao] EAsEE ARREA] o
otk A apolipoprotein Al, B 55 £0] 833}
AAE FY = vekg o2 340 nm¥FFolA Immunotur-
bidimetric analyzer (Cobas Integra Roche, Swizerland)
2 A3t

A58 NE 9 Adiponectin 3= &3

A hs-crp ¥E+ CRP-Latex (II) X 2 (Bayer Inc,
USA) & AHg38tel 744 52 CRPS} 2HEA 91Ake] &4
A WS doA A" S ADVIA 1650 (Bayer,
USA) & ARg3le] 572 nmollA F3EE S35 &
% L6 5% Human IL-6 Quantikine ELISA Kit
(R&D Systems, Minneapolis, USA)E AM&-3lo] 243}
Qo Wallac victor2 (Turku, Finland) & ©]83}] 450
nm A ¢l ¥ 540 nmelA BAE oz HF:
o g gakslglth. 4 adiponectin %= ‘Human adi-
ponectin ELISA kit (B-bridge International Inc., Japan)
2 AR Az AASE el et S48

SHA=
AT A8 = Window-& SPSS package 12.0 (Statistical

ol

orle

Package for the Social Science, SPSS ins, Chicago, IL,
USA)E olg3l] EAAE &gy, BE FEANEL B

WSl el AFRIE o]F=A] o,
2 o)2x] ok AY loggo® Adstel Akt 7}
7ke] Wiy B chi-square A3E B3l £A483oH,
ZF T JollMe) AA B8 A2} B8 $9 H3k= paired -
testE, Zhto] 2713k vlwet A4l B4 152 Wizt vl
FEAL ttestE B3 A BE HPME p<
0.059WE AR FIsitha 33k

N

24 .

Nz 3 MR ES Het

A U] HE A#S 41.1 + 154, BT AL
2|4 959 + 0.27 kg/m’, AALES 34.1 £ 0.42%°1
on B #a)EdE 86.0 £ 0.80 cmE FB|Nle] 3
galoct. T 27 48, 27| AS/ARE A5 2 AR
& 59 QAAEAAE £ Aol7t gen, H73
ool By T3 ZeART 9% (30%), L-carnitine 3
isoflavone BEF 6™ (20%) 0= |7t vhA] ik &
A RTE 125 5 A% 2 AATE Wbl elgle
)} L-carnitine 2 isoflavone BREFANE AF 2 AR
ulero] -0]2Q) 7Havt BoiFth ABAA BRFTlME
Aol AA AH A 65.1 + 1.26 kgollA] 125 § 64.4
1.27 kg (p<0.001), AXHEL 34.1 + 0.68%°1A 33.5
+ 0.66%2 F2ZQ ZHAZ roH (p<0.05), AAY
Zroll= W37} ATk (Table 1). 3, B3] A%
P EdE A A% (p<0.1), 33 Jgo] 8 &S
0.88 + 0.01°14 0.87 £ 0.01% 2431 74 (p<0.0D
2 pgrt ZepRME gkl Wt fIsiAL L
carnitine @ isoflavone BETolME APHY UelM
Z7) getol 7ha A% (p<0.1)S RAFAet (Table D).
L-carnitine ¥ isoflavone 2%T9 AF, AdZAF Y
AR ] §2)A Zae ZeARE vaHE 79
<l Aol HojF3let (Table 4).
NN 2

ApdHE 24 A, e res T ARLEE ©
<0.01)9 §94 77} B o 2, A, T
9] AHu]&-& Wit 9t L-cartnitine 2 isoflavone
BEZL A AH A5 A AAF AFHZF KA 2t
ol molx] agron) FAe) AF nlEe) 7t (p <0.05)
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Table 1. Anthropometric parameters and daily food intake in overweight women before and after intervention

Placebo group (n = 30) Supplement group (n = 30)
0 week 12 week 0 week 12 week

Age (yrs) 429 + 2.28 39.4 +1.78
Body weight (kg) 63.6 *1.09 64.1 * 1.5 65.1 £ 1.26 644 1277
BMI (kg/m?) 259 +0.39 26.1 +0.41 259 +0.38 256 +0.39"
Waist (cm) 854 *+1.06 854 +1.02 86.5 = 1.21 855 +£1.15
Waist to hip ratio 0.892 £ 0.01 0.88 = 0.01 0.88 £ 0.01 0.87 £ 0.01*"
Body fat (%) 34.1 £0.52 344 £ 0.62 341 *+0.68 335 + 0.66°
Lean body mass (kg) 41.8 *0.62 419 £ 0.61 42.7 +0.67 42,7 £0.71
Blood pressure

Systolic BP (mmHg) 113.9 £ 281 114.6 + 2.55 114.8 + 2.53 111.60 + 2.277

Diastolic BP (mmHg) 769 t1.16 761 182 790 £210 772 =118
7CI" (kcal/d) 2238 + 28 2259 + 29™* 2262 + 25.2 2271 + 26
% of 1CI”

Carbohydrates 62.2 *0.35 60.9 = 1.45 61.9 +0.24 62.5 =+ 0.28*

Protein 186 * 1.54 172 =034 169 £0.25 170 £0.24

Fat 224 £ 142 20.5 *+0.35 21.4 +0.33 21.0 £0.29

Mean + S.E. 1) Total calorie intake
No significant differences in 0 week value between placebo and supplement group
T:p<0.1, #: p<0.05, *=: p<0.01, #x+: p<0.001 compared with 0 week value in each group (pdired t-test)

Table 2. Fat and muscle areas at different levels of body fat distribution before and after intervention in each group

Placebo (n = 30) Supplement group (n = 30)
0 week 12 week Oweek 12 week

1st lumbar (L1) vertebra

Total fat (cm? 2327 +138 2311 £ 116 2142 *+12.4 2142 + 10.6
Visceral fat (cm? 91.9 *+ 8.64 941 =+ 8.08 80.1 * 6.63 787 + 535
Subcutaneous fat (cm?) 1408 = 7.17 137.0 + 5.81 1341 + 7.17 1355 = 6.95
VSR" 0.66 = 0.05 0.70 £ 0.05 0.60 = 0.04 0.59 + 0.04
4th lumbar (L4) vertebra

Total fat (cm?) 2847 +11.5 285.1 + 109 268.7 +£11.9 2469 + 8.64™
Visceral fat (em?) 780 + 6.38 81.9 + 6.59 70.1 + 4.08 623 + 3.16™
Subcutaneous fat (cm?) 2067 £ 9.6 2032 £ 7.55 198.6 £ 9.95 1846 + 7.09°
VSR" 0.39 £ 0.03 0.41 £ 0.03 0.37 £ 0.02 0.35 £ 0.02

Mean =+ S.E. 1) Visceral/subcutaneous fat ratio
No significant differences in 0 week value between placebo and supplement group
*: p<0.05, #+: p<0.01, #*+ p<0.001 compared with initial value in each group (paired t-test)

2 Bt} (Table 1). _ SIAWHA L oF 7.0% 74 (p<0.05) H T} (Table 2).
ﬁnE1 ci= __x_wqo“ [[tE [=1=] Kl':“ oA H1§I_ L-carnitine ¥ isoflavone l‘i.%i@q —3]‘%!?‘ 4 %X]HOL
1o 20 — =T [ Jniiy Bruil

AW WAAPAA ) 24 JTE placeborZt Hl e

UHE GSHY C)E BL AP AT WA WIT o oo eet (Table 4)
AT U -9 AR .

kil

At AR (1] vertebra) o4 5 & 2R Al
A AR A% YA, ek W] fodQ Wy B A W AL 50| B3}

A2 A Gtk (Table 2). 224}, L-carnitine® isofla- = 7 27) 8% A Rl #9341 Aolrt 9l
vone BEAHE MY (L4 vertebra) A HQ) £ ik Zep A 12F F FEARATEY 794
B ZHAE BoFgEd|, & AWwAo] 2687 + 11.9 am® 4 (p<0.05)7F BAEG oW, F Y HE 5§
oAl oF 8.1% ZHAH0] 2469 + 864 cm? (p<0.0DE, A F7 (p<0.05 2 &7 HDL FHAHES] F71 (o
WA R AL 27108) oF 11.1% 4 (p<0.001), 3 <0.001)$ LDL FaAAeES] 571 A% (p<0.1D)E 2o

of

-



634 /L—carnitine®} Isoflavone?] A& D AR 74 &5}

Table 3. Serum lipid profiles, pro-inflammatory markers and adiponectin concentrations before and after intervention in each group

Placebo (n = 30)

Supplement group (n = 30)

0 week 12 week 0 week 12 week
Triglyceridet (mg/Dh 140.1 +143 120.2 +10.0% 111.7 +£9.33 124.6 +129
Total cholesterol (mg/dL) 1954 = 7.77 2056 + 597 1912 535 1951 £ 5.11
HDL cholesterol (mg/dL) 520 + 229 58.7 + 207°** 50.6 =+ 1.83 55.4 + 195
LDL cholesterol (mg/dL) 1148 + 7.44 122.60 + 06.19F 1183 *=5.12 1148 + 4.16
Apolipoprotein Al (mg/dL) 149.8 + 3.64 1527 + 3.60 138.3 *3.48 1422 + 3.56
Apolipoprotein B {(mg/dL) 822 + 542 791 £ 402 83.5 +3.80 78,5 + 3.45"
CRP"T (mg/dL) 103+ 021 094+ 0.16 0.80 = 0.14 072+ 0.3
-6 (pg/mL) 131+ 0.24 113+ 0.23 1.47 + 0.30 1.43+ 0.20
Adiponectin® (uU/mL) 838 0.66 870+ 0.65 6.83 *+ 0.57 7.58 £ 0.56"*

Mean * S.E. 1) C-reactive protein, 2) Interleukin-6. 1 : Tested by log-transformed
No significant differences in 0 week value between placebo and supplement group
F:p<0.1, %1 p<0.05, #x: p<0.01, *xxx: p<0.001 compared with initial value in each group (paired 1-test)

Table 4. Differences of anthropometries, CT measurements at L4
vertebra, and blood profiles between placebo group and su-
pplement group

Placebo Supplement
group group
(n = 30) (n = 30)

Anthropometries

Weight (kg) 0.49 £ 032 —072+0.18"

BMI (kg/m?) 020+0.13 -0.29 £ 0.07**

% of body fat (%) 033 +024 —0.63 +0.28"

Waist (cm) 0.07 = 0.49 —0.98 £ 0.53

Waist to hip ratio -0.01 000 -0.01 £ 0.00
CT measurements at L4 vertebra

Total fat (cm?) 037 + 643 -218 + 641"

visceral fat (cm?) 390 +237 —7.88+ 202"

Subcutaneous fat (cm?  —3.53 £ 554 -139 * 597
VSR” 0.02+001 -0.02 %002

Serum lipid profiles

Total cholesterol (mg/dl)  10.2 + 4.27 390 £5.16

HDL cholesterol (mg/dl) 6.69 + 1.44 477 +£1.25

LDL cholesterol (mg/dl) 776 + 437  —3.44 + 3881

Apolipoprotein A1 (mg/dl}  2.93 = 1.99 3.97 £ 3.29

Apolipoprotein B (mg/dl) —3.10 =226 —5.03 + 2.44
Inflammation-related markers

CRP”' (mg/dL) -0.10 £0.14 —0.08 = 0.11

16”7 (pg/mb) -018+0.18 —0.04 =020

Adiponectin® (U/mi) 0.33 £ 0.20 0.75+0.16

Mean £ S.E. 1) Visceral/subcutaneous fat ratio, 2) C-reactive
protein, 3) Interleukin-6

T : Tested by log-transformed

F: p<0.1, *: p<0.05, #x: p<0.01, #*+: p<0.001 compared with
change values of placebo group

F9o}, #A# XAl apolipoprotein A1% B F

TolE 92 v)XA] ¢t} L-carnitine 2 isoflavone
REFINME & ZU2EHE T2 3P} QX% HDL-

22822 X7} 50.6 + 1.83 mg/dellA] 55.4 £ 1.95
mg/dE 279 718 BeH (p<0.001), LDL &
8 xgAl apolipoprotein B 2= 83.5 * 3.80
mg/dIolA 785 + 345 mg/diE FolFoz At
(p<0.05) (Table 3).

454 NE X Adiponectin T B2}

AzA Axe g#A €3 CRP ¥ IL6 558 F ¢
TEoA B& A% -9 W3y}l BAER] oghrh 1
gy, ERAwEs 724t 3ol Yehd L-carnitine™
isoflavone BZ7olA adiponectin ¥E=7} 58 12+ &
6.83 + 0.57 £ U/mlelA 7.58 + 0.56 xU/mlS 2 491
oz Z7ksIeitt (p<0.001) (Table 3).

1 m

B Q= IAF F2 07l A1 934 ol|A] Lcarnitine
7} isoflavone B AANE 1253 2F AFAXNZE o Al
Z 9 A B AA, g9 A 5 A= 29E
Fhstut AA G S RTANE AA 5 AF
AF D AR a7 #EER @ekou, 85 300 mg
9] L-carnitine® 40 mg isoflavone BE T A5
AL 4 D BRue A, & &8 dHelEd
v]o] 497 7tadl 3 AFE dFEIE 5 AEF
L4 §32] WARMEAo) 11% sl AR 232 74
AEHE BoiFe) =3, A%, 3FH733} adipokine
o2 48R adiponectin®] F8Foz F7lEo] BEH
A9 T F3 23S YeRFth A7
L-carnitine® isoflavone®| Z}z} AJ&el dist smgt &
H A7 Bagnl QAT HE AFAY ZFel gk <l
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L-carnitine & 33§ A9atel] acyl groupg ©15A1A vl
EZEZ| ok matrixell 258024 WA Akl @ o
Uz} diabel] FL3F 93k 3L L-carnitine® mitoch-
ondriacix] xHitke] wiel Aksle] =2 F49) camnitine
palmitoyltransferase-1 (CPT-1)% carnitine acyltrans-
ferase (CAT) 9] &3#<Q) 7142 AMS-E|E 2 -carnitine
o] F7VEFE Ak} F1E Ao g 7=t} o=
QA E FME C, “N stable isotope WHL o] &
3 Muller 579 979 Wutzke 5V Aol A%
3 ARlelA Lcarnitine S 1097+ 3% 1 ¢¥ 33| ¥4 %
8% carnitine FFI AWAL A3} F7kE o] B E
k. 23y, AAZ AA)A L-carnitined BE A3
3= F8%T 717 wet ke A9E Rasin
Nom, 7 AF 9 AR ol gig FHH AT
AR E RE3 AAo|). Lofgren 579 Ao 7}
AZFs w3 AMNA % 3 g9 L-carnitine® 105
B RFHAON AT A2 E¥= 9o, Villani B
9 AT HAF AZA AN A 857t 8kF 2 g9
L-carnitine A5 ¢ 4FY] 304 49 7] &5 |
P31 o) FAA oz A%3F (resting energy expen-
diture) & S7IBIQAAT A5 D ARG AP At
Kot o) A carnitine?] 98%7F 25 HAE 9l
71 Wzl AW FF2UR poolel AEE wH7)7R] FA]
o] 285 E3 carnitine> AT 02 o] F
F3 dejolng At wieptste} 2 a4 84 w3
of A vjX7)e) FoiFn 4FH7I BE T 74
% A=y gch

Isoflavone 8] #H|%F 3o tjgh A7 H2 in vitro
2 FELIDS 53 AFAA dphE d77 g Q)
o, 3 A7 QIAAY A8IT R uE 3 9t Isoflavone
9] F2 AE<l genisteine FUAHEZ Al FQ3F &
291 hydroxymethylglutaryl-CoA (HMG-CoA) reduct-
aset} LDL receptor®] -AA} W3S A3ty B
Ao * Hol= genistein®} AW gAML 3 F
A ZAAEZF BuE5 o AF A D AR 349
o8 BA7 M gF51 Ytk Genistein? daidzeind
7ol xAak Alsle] 228 §44 CPT-1 trascript-
ion®} upregulation® E3) CPT-12 &4 84S Z7M
A Ak AEE F7IA 710 AgE o2 o] ARFES
7 F ol BuE e ek GadA] #1747
BP0 pxao|7 fEHE B B8 2do)A ge-

nistein®] REFS AT D ARLHEE FaA)7IH, o=
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cDNA microarray ¥4]elA] hepatic transcriptional pro-
file®) AAstel A7io 9o W3 AR7t #AFS] iso-
flavoned] 3|t F5-2 AAAFAC I, genisteind
L-carnitine 5% A2le @5 AHgrit CPT-1A 84 &
Aol ok 2.34) FVHE Ae BEA e, 1AL 2o
2 F58 v 2rdoi 9A) genistein® L-carni-
tine?] 3 BE2 AT F7F A H ol genistein &
= AZAlsh vluste] xlol7t GAARE, AR M=
E8AzoA ot oS & AE 2as) 53 A4
A A48 synergistic 7} Y-S RAFATHY

Isoflavoned] HAW 7HA B AAANBREZA = F
T YEoA HuEoA L ek AZs Fd AAelA 3
2t washout 717t (F & AIF AFH AH & 7 F 21
ZF7F isoflavone S 3% 100 mg (20.9% daizein, 4.5%
genistein, 10.5% glycitein) BZA|7) 23} ARHo] =
7] o8] 6% 74P Ho] RuEHgloy, ZeRF w3}
Z Bl oM E K% AolE BFA] ZPE® Wu B2
2 HA73%F oAolA 1137t 3% 75 mg®) isoflavone con-
jugate (47 mg aglycone form)E RE AFA7 A,
AAgA TN Fold Hslt YARE AR 22 7Y
A &, 2, geld] Agskeds Heb oY trunk fat
mass7} o022 ZHAE o] RuHh E 1d
£k isoflavone A3F )l 93t trunk fat mass®} HA &
4e Aund AF F 370 TP & AeE Yk
o 37/4E o|FHEE 74 H trunk fat mass7) X5
E g Bk o) & Aol 371€32) interven-
tionelA A& AAu-g<] Wiste} dinjsie] 5 WA
o] A Hag A} FARE AHoh

L-carnitine® isoflavone] 8% A &djr} 7|4 &3
Haire A7 ot e A3E 2ol1 itk L-car-
nitine A7 Al % AdFsEe felzel ¥
32 BoIFA| ALY AFFEN SR RES AP
e g3 LS W31, HDL Fd2HES St
NS Busl) isoflavoned) A%, H7A £ 4L o
Fo= 3 ofy] AN 8% F FHAHE 2 LDL F
d2HE 74 £ HDL ZAHE 718 B bt
W78 B o)M= jsoflavone BE0) EF AE F
Toll o}y JE vXA) WokeS Husty ok
o} o), oz} AR B AF = AN &3
o Afo|& Hol= AL £, ARERA, Fo7I1zL, A+ o
AAEe 7] 8 A4 FE 9 HRE 5o A o
2] BEAJof| 2pol7t Q7] Wi E Aisolxict £
TFollXE L-carnitine® isoflavone 2% ¥ HDL-Zd|2H|
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9 %97 Z7le} LDL #& X2l apolipoprotein B
9] foHQ AT AAEYA, o3t A= EeA
B AA A3 ¥ g9 (A w29 wstEd 431
2Jo1E Bolx] ool F XA FE /A &S 85| ¢
FElle plEEit B A7 AA H" 23 glo) 12
T2 Ay A7 dPdR g 84 ZHAHE w2 O
T AL s Aol & Aol BF Ad w5 AA
'7F FEHEA Holx| ¥ o9 stz Azt

L-carnitine¥ isoflavone®] B3 954 X Rele 9
g3 w| xR 9¥9kou} adiponectin® 93¢l FUE B
3Ft) Adiponecting- AJHAEAA Eo]A oz Fu]
= adipokine &.& 7} ZSolA X|HRite] AbslE £21
3to] Qled S AR, BE%, FedsaE
£ 3= Ao gulA k¥ Adiponectind B A
2% 5, AEd Aol A8FE Hago] RuFHGe
1, adiponectin®] e B U A8 A3k Y|
ol FEsitty R 2 AFtelA] L-carnitine
3} isoflavone ®Z43# 3701¢¥ % adiponectin® 214
7= viRtEs} 53], BRUAASe] $7184E adipo-
nectin w07} A= 1 AFH4 2ol adiponectin +F
o] FV1st AT ARV E i Frh

H|gEe o] B A E AR 53], ALY F
7kg Qg R vjuke A2d @ 13
Agke] W] F3k dlo] "k E AT HAA 4
FEE FASEA AxF A 24 glol 31t
L-carnitine 300 mg ¥ isoflavone 40 mg EJAAE K
ko] AF 2 AR T2 ARE ArEiA e 53
vgk 71, 53] CTEYS B3 35 WA HA 9] 53/
3 A4 E BT £ AFAAR o] B o AT
2 ]9k L-carnitine™} isoflavone H&AA12] A3
o} S A2 25 HAE Ay AF 2 AR
I A 53 9L /98 ZeE ZidEdh a3y, A
Auate}l AR STAREH diujste] FElg A
a7 ehR] ggreomg a5 7|3k o ad
T7F HiEAl Hosh ek HF oJfe) g B E3HA
A &3 Aol dist vy AFE g Fojth

£ 9= BMI 23 kg/m® o441 33l A elA 72
S ol ZAR Ui AAANEE 1257 A3t
32 L-carnitine 300 mg ¥ isoflavone 40 mg® B3
AR AlF 2 AR o) vAle TS got izt

ANEI RS goksbd tg gt
—PlaceboolXE AAASAY AF L AA, CTE
ja)o] Bry|gbm e Wi} 7 glglov), Lcarnitione 2
isoflavone BF7& AS (p <0.001) ¥ AALE p<
0.05)9 FAH 74 9 HFniute) Al He d9gol
9 91&9 F93Q 24 p<0.0D)E B3l HRug
AL CT &9 Ay sHER (L4 vertebra) A|Hdde]
E=233 744z g1Hgih F Aaze] 268.7 £ 11.9
cm?el A ok 8.1% ZHAE|o] 246.9 + 8.64 cm® (p<0.01)
2, U A 27)oy] oF 11.1% 24 (p <0.001),
A WAL ok 7.0% T4 (p<0.05)E BTk
A D AL, CTEYYY 35 O WA =
2 7+t placebow?t BIZAME #2513t
—L-carnitine 9 isoflavone BFL 2 ZHAHE ¥
= W3} ¢RI HDL-Z2d 2829 X9 #9Hd
71E B9 oW (p<0.001), apolipoprotein B %2 &
el 7+ (p<0.05) & BAFdeh 13y, EERRT
7} thu)sle] BERISH A)A gl /S HolR)A] Ak &
. AZX A% CRP, L6 F&oll= st QI L

rco

O

10 o

(LU

carnitine® isoflavone BEToA adiponectin
FFA 71 (9<0.001) 7} #ZE ATt

By B Agas A8 3€zt s L
carnitine 300 mg 2 isoflavone 40 mg SEAANE 25
3] A% D AXEE e T AvBHAAE 57 1]
ok 7jAM, B3] CTEAE T8 55 gAHA e 4
& 7tAE BOIFQTh HAZ/ MM Lcarnitined}
isoflavone E3HAzH2] AF 9} A A1 247 58 ¥
B A4 AF L BRagk AH g9 0 7998 R
oz 7jvjeo
m M2 2 .

B e () olrdHA g gl AlES A ¢
o} = AF L
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