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Summary

The study was to analyse the effect of aerobic exercise and diet on the
body composition and

blood lipids in female obese middle school students. For this, the subject
groups participated in the study were composed of the total 21 female
middle school students, who were fat rate% was is over 25% to be aerobic
and diet group. Treatment duration of exercise and diet was for 12 weeks.

The items was analysed were consisted of the body Composition(Weight,
%fat, BMI, WHR, LBM) and Blood lipids(TC, HDL-C, LDL-C, TG) in

treatment before & after of the Aerobic Exercise and Diet.
1. The change of body composition in within group

1) After the program treatment for 12 weeks), aerobic exercise and Diet
groups all showed the significant decrease in- weight(p<.01), but no any
other significant difference in control group.

2) After the program treatment, aerobic exercise and Diet groups all
showed the significant decrease in %fat(p<.01), but no any other significant
difference in control group.

3) After the program treatment, aerobic exercise and Diet groups all
showed the significant decrease in BMI(p<.01), but no any other significant
difference in control group.(4) After the program treatment, aerobic
exercise and Diet groups all showed the significant decrease of
WHR(p<.01), but no any other significant difference in control group.

5) After the program treatment, aerobic exercise showed the significant
increase in LBM(p<.01), but no any other significant difference in Diet and

control groups.
2. The change of body composition in among groups

1) After the program treatment, all three groups showed the significant



difference in the weight(p<.05).

In post—-hoc comparison, between Aerobic exercise and diet group showed
no significant difference, but between control and two groups(A-E, Diet)
showed the significant difference.(2) After the program treatment, all three
groups showed the significant difference in the %fat(p<.05).

In post—hoc comparison, between Aerobic exercise and diet groups showed
no difference, but between Control and two groups(A-E, Diet) showed the
significant difference.

3) After the program treatment, all three groups showed the significant
difference in the BMI(p<.05).

In post—hoc comparison, between Aerobic exercise and Diet groups showed
no difference, but between control and two groups(A-E, Diet) showed the
significant difference.

4) After the program treatment, all three groups showed the significant
difference in the WHR(p<.05).

In post—hoc comparison, between Aerobic exercise and Diet groups showed
no difference, but between control and two groups(A-E, Diet) showed the
significant difference.

5) After the program treatment, all three groups showed the significant
difference in the LBM(p<.05).

In post—hoc comparison, between A-E and two groups(Diet, Control) showed
the significant difference, but no any other significant difference between

Diet and Control groups.

3. The change in blood lipid in within group

1) After the program treatment, AE and Diet groups showed significant
decrease in TC(each p<.001, p<.05), but no significant difference in control
group.

2) After the program treatment, A-E group showed significant increase in
HDL-C(p<.01), but no 3) After the program treatment, A-E group and Diet
group showed significant decrease in LDL-C(each p<.001, p<.05), but no

significant difference in control group.



4) After the program treatment, A-E , Diet and Control groups all showed
significant decrease in TG, but no any other significant difference in all

three groups.

4. The change in blood lipid in among group

1) After the program treatment, all three groups showed the significant
difference in TC(p<.05).

In post—hoc comparison, between A-E and Diet groups showed no significant
difference, but between control and two groups(A-E, Diet group) showed the
significant difference.

2) After the program treatment, all three groups showed the significant
difference in HDL-C(p<.05).

In post—hoc comparison, between A-E and Diet groups showed no difference,
but between control and two groups(A-E, Diet) showed the significant
difference.

3) After the program treatment, all three groups showed the significant
difference in LDL-C(p<.05).

In post—hoc comparison, between A-E and Diet groups showed no difference,
but between control and two groups(A-E, Diet group) showed the significant
difference.

4) After the program treatment, all three groups showed the significant
difference in TG(p<.05).

In post—hoc comparison, between A-E and Diet groups showed no difference,
but between control and two groups(A-E, Diet group) showed the significant

difference.

Considering the above conclusions, effect of 12 weeks Aerobic exercise
program treatment in body composition by exercise and diet treatment
program was enough to improve the fatness(%), and blood lipid factors in

female Obese middle school students.
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1. g2tel Feof

200~3007 & w®|wrz}7} oF 28 A= ] WO uﬂ AE & AHre] BHLE o
Bk AWM EF= 3
7hstep7b o] AREZIA 7)o Heol shal, AREZIAT] o] H
A717F vl A E A v RS e @eh(Knittle, 1972).

ARk ow A 1d7HA = Aol AT 20~50% BE=ATH}T ofF
71X 710 ZHAagTh 2 3 ARETIAIZ) Ol BA] FTksHAl H = EAe] S
o5 YR AAEEY FolEANE ARY B HZEEY ¥R A
A AALE] O A S7HeH.

o] Al7]el iRk AWz el Feo wef i 5 Aded A% 1d
I AT AESe] SR U AW A 54 @ (hyperplasia) ¥t
gQlo]l =EA yehu AlESe] FrtEuE A7|7F SrbekeE A AR
& (hypertrophy) .2 &3 4= It}

AHEe Fit AAWES A A9 AS 15%0)a, F& oo A
25% Z4&=RIE, B wlvkolghal b Fit A AT Eol 5% 0]* 9 ‘W‘%
°of B& A¢EAM, de e AAWE 20%°1, 4G AAL

]

o
30% ©1&<d 7ol HrtS-olzhal Fhtt,

d 3% + 12% + 5% = 20%
£ 12% + 13% + 5% = 30%




Oscai 5(1972)& oJ@AA] 7o 2ol My} A= 2A 5 ¥
o Fajel grasta, gele] HA ehts wwe o¥d & vk 3
th aElal A AlExae Alge] dasiE EX4 AR Aol 8y ©=

SWom AYAEe] A7)7F A Aadval &3

Hgko] SEgqogE fah 5ol gRHola B8 =4, £&, A
Ae717F HHelgt & & a fath ES B &AM dUAE ST
A o2A AT, AAYL Fasta 25S vES 714, AATLS s
A H

AA AL F AA(Fat-Free Body mass), AA W #(Lean body
mass, LBM), & F714, AFEoz FAH 9om oA AR H]éﬂ
A7 god AFo]l 7t s, duvx A4 vE 227 B uE A

<ol Ak

AA= AAAQ Bestd Ve fal DAl 257k da2 FAEHA
o, A9 °fF 96%+= C, H, O, N 47}A] 2429} 4%¢] 7] (Ca, Fe, Na,
Mg)=2 T-d¥ o] UtHFAA 5, 1994).

ACSM@1998)ell A= dd#de MdS g &5 55~90%HRmax =

= 50~85%VOpmax 13] 20~60+, 5 3~53] dA|stolof hryar A AIeHS

I, Edward(1979)= 24 A= fiadese d=d &5 A 2AY =
vRe T35 fucte 2% A vE WEE A6 #deHdd, g
=1 59 AddAel i AN TP F4 A 2 HY 55
Chia SZev]) o] ¢

B, A ga AHADe Fe Gl e, Ao
Aol 5A ANe AAeTT 8

i

|

(o



7 ghawe) Bol shv , 10~13%
4% Zruvn sy

$EE Fe Al AUF 2ES S AnTD AEHoR 2EL o}
ekl M8 Aol Bl o} AR g5y Wil WA= &
37k Qi Sk eh(o) #el wketal, 1995)

7\21
AAe P} &ol mopgl Aole] FF2 Wby AN Ao AP,
o

=
g nET AR AP FH, 02 Axe 7
=

A, i Ey FHsEHE AN, e EdsEH

T =
2, FeAW Fom TR Qor Al
Kol
=

4

O
+ A3

0

o o
=2
Sy
N,
2
A%

O
Lo
Ir
AN

=7} A1713, TC, TG, LDL-C, TC/HDL-
ol ool 7]ostar HIREA|Fo] FTIA o
1991; Nara &, 1999; Haluzik &, 1999).
T 52 A 344 (homeostasis) S FA18H7] 913 AP A
o FAAN7IAL, 2 AR AHTse dd Werles A3Al I (Van
Boxtel &, 1997). o]t A3} XA 3} lipo-proteine] ol wpet A3
A%t szt o]gk& ) oo FIFS H A= HOE YA Q)

Z A AW (Triglyceride ; TG)S A A EAst= A A9 90%0] S =
Aok 7Y &3 AEZA AWAES} F ZAA YAt Al
Abatiatel o3 ATPE AAteks oluvAld o= Agh(AAE 5, 1997).

H kel A9 TGO AA ol S7HE7] wfiol] Bw-e A dAbe] o] &

i
M
b
x
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n



Kol
(Trans 5, 1983), =5
FFA®Sl & A3, 1t R Aol o3k b Ao TG W&o A3},
LPLEA o] 3x& Fuket A A9 TG Fdel 571 Tl 9g Aotk
(#4F, 2002).
Zd 28 & (Cholesterol)  Steroid®] dFo=z  dFolx Aoty

(lipoprotein) 3 ] = ¥k¥ 31 A A Yol A B Az Axvta ofg] AE
W &7l e AR, AEE AR FEAR e 43
of Za3% @FAY o] HM Steroide E-o HAFAZA A W oA

= 542 Aiolth
ZlaHES d5oA AW (lipoprotein) A EI 2 28k Aokl %
YA E 2] (ultracentrifugation) ol st 1 "WE oo oz}
Chylomicrons, VLDL(very low density lipoprotein), LDL(low density
lipoprotein), HDL(high density lipoprotein) & & w3 o] Zoh(@ A Zk, 2000).
LDL-CE= ZU2HES HxF2Zow olFA7 Ty ZFy2yES
A A71A % HDL-Cx= %z s9dd e ZFelzu s 23t te
olF A7l A HHES FAst wAd A7lE 9ES dHEAE
1999).
It oz FY2HEL 220mg/dl, = FHX

In Hu e

[€)

o
K

Hho] 180mg/de ©] 4+

218 Z(hyperlipemia)o] 2t 3tH, dF Z@ 2 Z0] 200mg/dE PO HA]
Bd5 A (coronary  artery disease)?] HAdF7ME M HETHAA R,

2000). 5 FHAAHES 957 fdE GARe] fEeoRs z‘»:ﬂr
£52o® HDL-C 5= F7hsh L

7]
SR I SEh) L-C 7}
Faava Sgen(NGY %, 1999), 5ol elste] Wz Ei’ﬂiﬂl%ﬂ
dasts Ae BAzHS] TE 5 oA LBAUAZ ol g8 B opy]
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rl

= 7ersto] 65kgol ATl AFES Ag- 7 oF 722kcals: Folv= A
et Jqdd A, 1999).
e 179 ¢F 05~1kgs a7l 9@l s+ 500~1,000kcals &ol+
AS ARSI E o, ot F F d% AR KUY 500~1,000kcal A Z2g
| = $FtH(Foreyt & Goodrick, 1991).
Aol QS @r|Tte] AlTE wWEA #HEFT 7 AAN Ao]antoe
ATs AaAZ2 4AS 7129 A& BMR)# AASLBM)e  #A4, a8
o |27 4= 4 S = o B Rl | <
phenomenon)e] YElUYE= 5 @¥%E o} a8rz AT FEF
o] Fo|7|EHt= A3 =olx Zo] AUt £ Ao ey g
&<, 1992).

Ll
2
>
ol
ol
N

1) AolAsta A A=A
Aol A gty AEgh APAFo] ostdA, 10~21d &<t '5‘]’-1‘ 332 ~800kcal
o] A=Y HolHHE 28~75kge AFTol HAAHE EHE JSoIA
b AR AlFE 1.1~51kgel #HAEHIT(Dalle Grave 5, 1989; Hendler
& Bonde, 1988). ©] ¢} & 3lo] Forbes(1992)& A AW A= & sto] A
AN e ZHE HAES AoA AT A F(threshold
amount)> A AL A5 EHo] dojur] do FFolA FHFEojoF gt
i ARkt

Grumewald(1985)+= 18~ 244 16692 oS tido=z g/HLzt
gk Ay A& A<l 54010‘?3, F71A Q1 Aolaro] EAlutol] Hs] AlFo
ojatAl FHAastar, AT RFHIA ALY =9y 2 AAe]
o, Epstein 5 (1985)°] H|RkolEsS tdoz 3 AFdAE ATz
Aol frolstAl FHAskd

2]3 Krotkiewski 5 (1989)2 18 <]
2 & AdFHeta 159 1560kcals AX-3)
Ao vHug 23 5 JIhY A, AAE, ARG A5
@1z HA ZEe AH A 2 AsaEd a3 lvha wEet
Ballor 5(1988) 857t 401 ¢ H|wF oS o=z Aolay
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_

olgb gJole Eeold w dolE Efold Hu

AzAelwss A7d 23 AFS AolPuol

ol o] 380kg, EAIT 0.38kg, L]l ¢olE

adbel olsh Mg W AolAlgo] o3 Pad e
A F7HA = AlA ol %—Zﬂ,% A u}o] Eafo

gl -
3 (fat dlStI'lbUthl’l)ﬂ' T8AH A Qo 53] HEFEA
5 qt

o] I} FHo] Fud, uXYEF 1YY o vvk FHIF AW %‘i&?}
tHKanai %, 1990; Nakamura 5, 1994). o]o] VFZE ZAA|7]= Zo] H|vt

G AW A g FoA Ha ok

VFe TAE 93 WHozs oA St=awyy 1 9 AASH,
Fao] HAAEI 9low o]Fd AL AALAHL AT
W (subcutaneous fat: SF)¥ VFE ZAAZItE Ha7E .o (Stallone
5, 1991), =34 5(1999)¢] ATelM®= 1Y °F 1,100kcal®] A& A
sh= AALa o] HEAHS Fhae] G397 e AR e

2) AolAgy 54
HRt=7F 7 sheE A AW (triglyceride, TG), 22 2~ = (total
cholesterol, TC), % AE=A¥ Z 2HE(ow density lipoprotein
cholesterol, LDL-C)o] S7}stH, ad=Xdwl =2 2 H & (high density
lipoprotein cholesterol, HDL-C)<2 Z}4-3F
Ag el & IHA A A oo ﬂ% ZAFSE Mol A Ellis
S(1987)2 149 <] H|gH 01*42 o2 35 300~450kcale]l 2ol & A3
g A 3~7F Atolel F FHUZHE(TC), THAAR(TG), iLd -k
Zd2dE(HDL-C) ¥ Ad=-Ad¥ ZF¢ 28 E(LDL-C) $%=7F &
Al 7w, 53] TCo TG %71 45 Fol] HAAXE FAEHJTH
AolAgte] FH B ES HAATE A FE AFAA AAHE 4
2HE9 o] #Hastr] wEolvH(Twisk, 2000).
ojHd AAATNME FE AJES HFo=E & A9 4

Aol A gtel]l gk JpE AR Aol Wekow, oA Wl lo]A
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r

d

Apx
ol

o
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Z+2 2] A o](Low Calirie Diet, LCD)9} =AZ=2] 2 o](very low calorie
diet, VLCD)E F= o] &ttt WA & A= Fad7] Astds o
FoR FAARE T AolAgs sl AASHA L, AolAlg Wel 9lof
A 200~300kcal HE=Z o} AL A= AHAE AFTOoZA, H|RA A

of gk &34 72 ARE Agstaar gk
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1. AP oA

oA g AAZEAC 2AS SARF A A A ] 25% o]
dolal, WA e R o] Fomn 5HE Adto] gle o
FAS Ugor Aol X AL oldistn Fojol FF 2B L 7
e faka B, T HolAd du, T BAYGoR LAY o
At AT RS AAH B4 <E >3 2

%L A AAH By

Group n Age(yr) Height(cm)  Weight(kg)  BMI(kg/m®)  %fat(%)

exe 7 14.86£0.69 159.86%+1.68 71.39+£4.92 26.14+1.95 38.20%£1.61
diet 7 15.42+0.54 157.42+6.2 68.19£5.84 27.49+.96 37.17%£1.80

con 7 14.86£0.90 158.86%3.59 71.39%£5.14 28.14+£1.70 37.41%£3.14

Values are meanszstandard deviation(SD)

exe . Aerobic exercise group, diet : Diet group, con : Control group

FAA %5 AGe 125 o F 53(Y, 3} ¢, F, E)Y HER 50~
70%HRmax = A&, $EA7S 0oz +H %3 AHgeso] 7+
Zb 1022 Axe 2EHAS AASEoY, F 52 0FoE EYE
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Subjects(n=21)

Aerobic Exercise

Diet

Control

Group(n=7)

Group(n=7) Group(n=7)
l

Treatment (12weeks)

Aerobic Exercise Group

Diet Group

1-6weeks : %HRmMax50-60
7-12weeks : %HRmMax61-70 200-300kcal HIst

12 dFE0A

| |
Pretest Posttest

Body Composition Blood lipids

(Oweek) | | (12week)

Weight, %fat,
WHR, LBM LOL-C, TG

TC, HDL-C,

| | BMI,

a9 1. Ag4A
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T2 Ades 2 8n

Experimental apparatus Manufactory(nation) Measurement Items

Fitness Measuring Dong San Co . )
Height, Weight
system (JENIX) (KOREA)
Biospace Co
Inbody 3.0 %fat, BMI, WHR, LBM
(KOREA)
Tae Ha
Treadmill Inter track 3016 Aerobic Exercise
(KOREA)

SR EER!
A A AL Fitness Measuring system (Dong San, JENIX)E ©]-&3}4
L

32

2) A z=A

N A& (%fat), AAAZFAF(body mass' indax, BMI), EHXHE
(waist-hip ratio, WHR), #|#]%(lean body mass, LBM)-2 A4+
Abgste] 54 el
3) AHHAL

J A4 (TC, HDL-C, LDL-C, TG) #2lo] H Q3
I 12712 ol FEE FAGL A - F FEe S
1318 FA7IE ol &3sto] bmlel s < A sk, Ad
ol e AAEomde] of=ate] 4 3t en, LDL-C2 Friedwald
(1972)¢] &2& o] &3to] A&Estdth. LDL-C=TC - (HDL-C + TG/5)

2] |l oﬂ

o T
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5. AFAR}

D A7A8 2 As3 02003, 12. 1 ~ 2004. 3. 31

2) A7 A8 B APESA 2004 4.1 ~ 2004 4. 30

3) &I AolAg Zras AAl 12004 5.3 ~ 2004. 7. 30
4) A3A g 2 FA 02004, 8.1 ~ 2004. 9. 30

5 =224 1 2004. 10. 1 ~ 2004. 12. 31

6. SAAME

B g SPSS Ver. 10.0 Z2a3E o] g38le] A8E £4 s}

D wigre}] Mgl me Ax Ak 125 9 AA =g (Weight, %fat,
BMI, WHR, LBM)¥, #%x4(TC, HDL-C, LDL-C, TG)°l o Hod
AW EFHAAHSD)E AFEs AT

2) vlwke] Amyel we AA A 125 Fo AAEY(Weight, %fat,
WHR, BMI, LBM)¥#} @5 2(TC, HDL-C, LDL-C, TGl dig A= U
Apol g mlany] $18te] F t-testE ol & k.

3) mukel Asguel whE A A 125 Fof A2 (Weight, %fat,
BMI, WHR, LBM)¥}, %4 A(TC, HDL-C, LDL-C, TGl gt 3%zt
o ztolg HlwEr] $3te] AYRAEA (one-way ANOVA)S o] £3}¢]
sl om, AFEAAL Duncane WS o839 on, §o4FLS p05E

44 sl
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AAYEo] 25%7F Wi vet A 2198 S gde= 12573 AAS
A T AojAgt g o] AlA| A (Weight, %fat, LBM, WHR)¥}
A A(TC, HDL-C, LDL-C, TGl v+ 9 A3 Z23t= o2

¥ 3. Ad U A wst (%9 : kg)
Group n Pre Post t%k P
exe 7 68.19£5.84 65.49+6.82 5.243 .002
diet 7 67.02%£4.92 63.91+£4.27 4.252 .005
con 7 71.39%£5.14 72.03£4.97 -1.914 104

exe . Aerobic exercise group, diet : Diet group, con : Control group
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74

2 r ** **
70
68
66
64
62

weight(kg)

EPre
58 . . BMPost

exe. diet con.

#x p<.01

<E 3>o] vhebd whsh o] 1273 fabh 3 HolAld AX F A

g A 68.19+5.84kgoll Al A X 127 &
65.49:682kg % 2Tkg Waste] FolF AolE W om(pol), AelAlF
S AA A 67.02+4.92kgoll A Aol AlgE A 125 Fo] 63.91+4.27kg =
3lkg Aasv RO Aold: wAtHp<0l. BAYWE A A

71.39+5.14kgoll Al 125 % 72.03+4.97kg= YEFSL O™ f9o 3k xfo]= Ho]X]
oko}
S A .
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% 4 (AL AT Wste] ©E one-way ANOVA Z 3 (9 kg)

exe diet con
(n=7) n(=7) n=(7) a P
Weicht Pre 68.19%+5.84 67.03£4.92 71.39%£5.14 1.262 .307
g Post 65.49+6.82°  63.91+4.27* 72.03+4.97°  4.347 .029

exe . Aerobic exercise group, diet : Diet group, con : Control group

a, b: significant difference between group

<FE 4> YERE bk} Zo] &5 W 125 & HAd AT wWstd u
3l one-way ANOVAZ A A3} 5 Hole Fo3d Ao]7 YELEA
gorom 127 Fole W F93H(p<05) FolE YERHTE ol uidt
AR A SARGY fFAA e 2 AolAg bk 1k frefgh
zZolE B oH, fFAbA e @R AolAd FJok rol= xo]E Ho|A]
2 ATt

2) AAY %(/fat)«l W 3}
1257k §4ba 253 Ao A AR T AA LE(%fae] WaE <

5>, <3 6>°l YEhd nupe} 2ok

=5

% 5. A A A HE(%fat)e] H3}F (¢80 %)
Group n Pre Post tZk P
exe 7 38.20£1.61 34.24+1.45 4.222 .006
diet 7 37.14£1.80 35.63%£1.80 4.196 .006
con 7 37.41£3.14 37.86x£3.72 -1.647 .051

_19_



39

37

36

35

34

33 | ElPre

39 1 1 BmPost
exe. diet con.

%fat(%)

% p<.01

<X 5> yERG wRe} o] 1233 fAMA 5 oA AHx &
AES] WslE fakh s o] AA d 3820+1.61%014 A XA
34.24+1.45% 3.97% Fraste] frolgh AolE B om(p<.0l), A olAls
@2 A AW 37.14+1.80%1 4 A A F 35.63+1.80°F 1.54% FFA3}o
Aoz F93 2ol7F Vet (p<.01). ARG X A 37.41+3.14%
oA 125 ¥ 37.86+3.72% = YEFO™ fFogk Aol Holx| eFgirh

& A

off mX Hor 2
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<E 6> Jr AAYE(%fat)e] W3] wE one-way ANOVA A3} (9] 0 %)

exe diet con

(n=7) n(=7) n=(7) 3 P
Pre 38.20£1.61 37.14%£1.80 37.41%£3.14 0.386 .685
Post 34.24+1.45% 35.63+1.80% 37.86+3.72°  3.659 .046

a, b: significant difference between group

Yfat

F 6> YERE v} o] 5 A 12
Walo] 3k one-way ANOVAZ # ]
UERA] ko, 125 Fol& o {9

Folg Apol2 wglow, f
1

HolA ok

o

%0,

3) A A A ZFA4=(BMID) 2] ¥ s}
1277 544 53 HolAe M T BMI(kg/m?)e W= <X

7>, <3 8>°l el upe} )

F 7. Ao BMIo] W3} (&4 : kg/m®)
Group n Pre Post t%x P
exe 7 27.49£.96 26.36£.86 4.688 .003
diet 7 26.14£1.95 24.93£1.85 4.435 .004
con 7 28.14+1.61 28.39£1.61 -1.809 .120
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29

** * %

27

25
24 E Pre
03 ! . B Post

BMI(kg/m?)
>

exe. Diet con.

% p<.01l

<E 7ol dEhd mhel 2ol 1233 A &5 AolAF A T 4l
BMIS| Wal= fabh SEddo] AX A 2749+ 96kg/m A A
26.36+.86kg/m°= 1.13kg/m° #A3dte] §ol8 xo]E HAIL(p<.01), 2olA
g e Aolxlet AX A 26.14+195kg/m A Ax F 2493+1.85kg/m’E
121kg/m® ZF2dte] freld ztolS YeEbUTHp<0l). BA-dEe A3 A
2814+161kg/m oA 125 % 2839+161kg/mi el oy FA-oR fosh
Ao 7 vhEhbA = ergk

ko3
T
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8. Azt BMIC ®Wdle] w2 one-way ANOVA 23} (k9] : kg/m?)

=5

exe diet con
(n=7) n(=7) n=(7) F P

Pre 27.49£.96 26.14£1.95 28.14%1.61 2.981 .076

BMI Post  26.36+.86° 24.93+1.85" 28.39+1.61° 9.398 .002

a, b: significant difference between group

T oy BMI9 Wl o
= fel@ Aoz} vhEhtA
£ deln ol digt

4) WHR(waist-hip ratio)®] %3}
125F7re] f-4kA 53 2o]A|3 23 & WHR(wist-hip ratio)9] W3}

T <A 9>, <& 10> YEd vie} 2}

¥ 9. Fvhy WHRe W3} (ratio)
Group n Pre Post tZk P
exe 7 .88+2.36 .86x1.51 4.076 .007
diet 7 87+1.73 .85+2.12 5.461 .002
con 7 .88%£3.77 .89£3.39 -2.828 515
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0.9
0.89 f =% * K
0.88

X 087

= 0.86 |
0.85
0.84 F EPre
0.83 . , MPost

exe. diet con.
*x p<.0]

1% 5 WHRe #3}
$53 AHolAd x| T WHRE W= <F 9>oA B

°]3 AolE YEFHIL(P<OD), AolAd Aot
S AA A 87173014 AR F 852122 019 FAdte] A A3 F f
olgk zto]lE EATHP<O0D). SAFEE A d 8+37700A4 12F
89+3.39%2 YER O frof3t Wt HolA kgt

ko3
T
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=5

10. &k WHRe] wW3slo] w& one-way ANOVA 23} (ratio)

exe diet con
(n=7) n(=7) n=(7) 3 F
WHR Pre .88+2.36 87t1.73 88+3.77 507 610
Post .86+1.51° 85+2.12° .89+3.39° 4.042 .035

a, b: significant difference between group

<HE 10>°] YERS vie} Zo] 5 A 125 F Jud WHRE ®3H
th& one-way ANOVAZ A Ay &5 A= 93k Zo]7} e
72l ggskom, 125 Folv JdH {Fo3H(p<05) AolE yERWTE ol o
3 AT HS Ay BAAGY s AW 2 HojAg "tk Tho] {9
St ztolE BYom, fakh S HojAlg ok 1rele= ApolE Ko
A ket

5 AAELBM)S W3}
1257k fAta 53 AejAls A¥ & A FHLBM)e ¥sh= <3
11>,<3% 12>° Yepd ey 2ot

¥ 11. F e LBMe] W3} (&9 : kg)
Group n Pre Post tZk P
exe 7 42.21£4.43 44.94%£4.19 -5.407 .002
diet 7 45.50£8.68 43.00£1.73 1.419 .206
con 7 44.56£2.33 44.77£1.75 -.692 515
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* %
45
S 44
=
s 43
m
— 42 »
41 EPre
40 , , HmPost
eEXE. diet con.
*x p<.0]

<E 11>91A4 K mpe} Zo] 125 Ak 5 HolAd Hx F
LBM®] ®ate= FAh s wol AX A 42.1+443kgol A A=A F
44.94+4.19kg = 2.73kg S7tste] Folgh ztolE& B (p<.01), A elAg
oo AolA g A A 4550:8.68kgel A A F 43.00+1.73kg &2 2.50kg
A, SAHCE g Aol YERUA Zdth SAHTES A
A 4456+2.33kgol A 125 F 44.77+1.75kg= A A A3} 12F F F93% =
o] 7} YrERLEA] e Sk

=
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(&9 kg)

¥ 12. I LMBe W3l uE one-way ANOVA 23}
exe diet con
(n=7) n(=7) n=(7) 8 P
LBM Pre 42.21+x4.43 4550%£8.68 44.56%£2.33 .599 .560
Post 44.944+4.19% 43.00+£1.73" 44.77+1.75"  4.420 027

a, b: significant difference between group

<E 12> urEbd npo} %o] o

Y3+ one-way ANOVAZ 7%

A gkor, 125 $o+= ’DJ

=
FAFAS AW fALE LENY

g ApolE mlom, HolAg

ot

u
= rﬂd
Jo nix

B} EAGY ol Aol B

LBM<] 3}
Aol 7k Ve
SH(p<.06) AolE e old] T
olAE At R EALD el £

Aol % molx| eksk
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N
e
Of
Rl
[l

{0

E
Ioh

1) TC(total cholesterol)e] 3}

12F7k9] fakh &E 2

14>0l vrephd mpel i

=5

13. Jdd TCe W}

HolA g A F

TCe ®s}

(k2] mg/de)

Group n Pre Post t3x P

exe 7 165.14+21.94 132.14+£19.46 38.467 .000
diet 7 166.14+26.64 141.29+£33.10 2.916 .027
con 7 179.71£30.16 180.57+17.99 -.115 912

exe . Aerobic exercise group, diet : Diet group, con : Control group
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200

*xkk *
150 r
©
g 100 |
et
50 @ Pre
B Post
O | |
exe. diet con.

x p<.05, *xx p<.001
a¥ 7. F FHsHEe #Hst

<3 13>A] YERE BvEe} o] 125319 kA 5 AolAlgE A A
5 rAaka %%X‘DH TCY W= At 5 A 2 165.14+21.94mg/de
ol A=A 12%F % 132.14£1946mg/dlo 2 33mg/dl AT ol ZJolE H
AHP<.001). AolAgt FHe A= A 166.14+26.64mg/dlol A A o] A&+ A 2]
125 % 141.29+33.10mg/d0 o= A= AHT} 24.86mg/dl FA3HAA 3 2o
& EAoH(p<05), FAFHES AR H 179.71+30.16mg/del A 125 F
180.57+17.99mg/d 2 YERSE o F9 8 Wslh= wolx| kgt
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14. <z TCY Wglo] WE one-way ANOVA 27} (9] : mg/do)

=5

exe diet con
(n=7) n(=7) n=(7) 3 F
TC Pre 165.14%+21.94 166.14£26.64 179.71£30.16 .662 .b28
Post 132.14+19.46% 141.29+33.10* 180.57+17.99" 7.731 .004

exe . Aerobic exercise group, diet :diet group, con :Control group

a, b: significant difference between group

<E 14>°] YERE viel Zo] 5 A 125 F Jdd TCE Wste] o
3k one-way ANOVA=Z A3 23 &5 A= F238k Zo]7t vpeLEA
gokom, 127 Fov JEH Foh(p<05) zke]E YERHTE ofo gt
ATRT A BAFRGT FAR AT 2 oAl ¥k ghdl fo

olF HomW, FAA EHGH HolAGd Ft 1hol= AolE HolA

2) HDL-C¢] W3}
1257 §Aka 53 2olAsk A3 & HDL-Co WH3les <F 15>,

<3 16> ER mRel @

¥ 15. F v HDL-C9] W3} (+9]: mg/de)
Group n Pre Post tZk P
exe 7 47.86x6.47 52.29£7.32 -4.341 .005
diet 7 45.86%+6.94 41.14+7.45 5.632 .001
con 7 48.14%£6.91 46.43+£2.88 .839 434

_30_



60

P 50 B LX_T

S 40

£

3 30

5' 20 r

T 0| @ Pre
0 , , M Post

exe. diet con.

#x p<.01, *xx p<.001
19 8 HDL-C® ®#3}

<3E 16> A] e vEe} Zol1257ke] Ak F ) Aol Aldt A &
frAka &5 e HDL-CE W= fAkh &s3 o]l A A 47.86+6.47
mg/d0oll A 2 X 125 & 52.29+7.32mg/d0 2 4.43mg/dl S 7}ek™ 2] gk zfo]
S HYA (<0, HojAs Hee A A 45.86+6.94mg/dlol A 2 o] Al gk
AA 125§ 141.14+745mg/db= A X HEY 471mg/dl 7FAsHAA Fo

ZFolE HATHP<K.001). BAFHES A=A A 4814+691mg/dlol Al 125 F
46.43£2.88mg/d0 = £ 3 W3lE Ho|x gkt
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¥ 16. ¥&7F HDL-C9] wW3le] w}E one-way ANOVA ZA3 (9] : mg/dl)

(o) hyaes a= (D) 3 F

HDL-C Pre 47.86i6.47a 45.86i6.94a 48.14i6.91b .236 792

Post 52.29x7.32 41.14x7.45 46.43+2.88 5.560 .013

a, b: significant difference between group

<E 16>°] YERE mpe} o] 5 HIt 125 F i HDL-Co Wsto|
th3& one-way ANOVAZ A Ay &5 A= 93 Zo]7} LJERY
A gokon 125 Fol= FJEH {FoTH(p<05) Zol& yErWllth olel tf
@ AFAT A% FAADE fe ST R Ao A o] f9
@ bel® wolom, fAA £F W Aol W9 el AolE B

o]z ¢kt

3) LDL-C¢] #3}
12579 fAkA %3 AHojAgk A3 & LDL-Co W3l
<3 18>9] YyeEhd nle} 2}

<E 17>,

=5

17. A9 LDL-C9 W3} (9] mg/de)
Group n Pre Post t%k P

exe 7 140.57£19.44 116.57£22.58 5.095 .002
diet 7 144.86£24.90 125.29£27.69 2.563 .043
con 7 150.86£29.91 150.57+20.51 .034 974
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180
160 =X x
140 r
120
100 r
80
60
40 : EPre
20 B Post

LDL-C(mg/dl)

exe. diet con.

x p<.05, *x p<.0l
a3 9. LDL-C9 W3}t

<E 17> A4 YERG vhep o127k faka 5 AojAls x| &
At 5T LDL-CY W= faka &5 A A 140.57+19.44mg/
deoll A A = 125F % 11657+22.58mg/d0 o2 24mg/dl A3t 23 o)
£ BHAom(p<0l), AeolAlg Jobd A A 144.86+24.90mg/deell 4] 2] o] A
3 A2 12F T 125.29+27.69mg/d0 o= A= HARTE 1957mg/dl 7rA 8o
FAAFeR  Fog  AolE YERATHP<05). FAFES AX A
150.86+29.91mg/deoll Al 125 % 150.57+20.51mg/dl= 93 W3 Ho]X]|

erspet.
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¥ 18 7k LDL-C9o ®3lo) w&

one-way ANOVA 23}

(&9 @ mg/de)

diet
n(=7)

exe
(n=7)

con
n=(7)

F p

HDL-C Lre

140.57£19.44 144.86+24.90 150.86+29.91
Post 116.574+22.58% 125.29+27.69" 150.57+20.51" 3.859

296 747
.040

a, b: significant difference between group

f

lo & o

< 18>ol YERd Hhel 3Eo]
)3+ one-way ANOVAZ 7 A
Al ko, 125 Foe HJo
g AFHES A FARGE
g zpolE BoH, FAkA F

ol ¢ 3ktt.

Bodo omy O
Mo

)
e
&

> T

4) TG(triglyceride)®] W3}
12779 fats 5%
20>l vER wvhel )

fo
~

oft
N,

rob
o
A
(e}
1
U N

Aol Ad AT F T

L-Co] %3}
} 17F vept
olel Th

Zroll o

19>, <3

(21t mg/de)

Group n Pre Post t3x P

exe 7 79.43+34.42 55.2918.70 1.988 .094
diet 7 62.71£11.99 57.86%x11.22 1.662 148
con 7 98.57+£37.67 81.29£29.53 .926 .390
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120
100

40
20 EPre
0 . . M Post

exe. diet con.

TG(mg/dl)
(©))
(@)

a9 10, TGS W3}

<3E 19>l A wrERE mhe} Zol12F3ke] Ak eI AolAld A F
fFoka &5 Ee] TGS Waks fith % g

A HA 125 $55.20+8.70mg/d0 S & 24.14mg/de FAaFA oY BAHOR
e’ Abel7h ey A= ghskth AolAlet ke AA A 62.71411.99mg/
deell Al Aol Al A2 125 § 57.86+11.22mg/d0 o5 A A A HTE 4.86mg/dl
Aast oy SAHSR fojk Abol7h YEA] Gokor, FAH S A
A 7 98.57+37.6Tmg/deol Al 125 & 81.29+29.53mg/d¢= 17.29mg/d¢ 3+ A3}
Aoy SAHCE FoF Wsk= Holx okt
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=5

20. Atz TGY W3t W& one-way ANOVA ZA3 (&9 : mg/de)

exe diet con
(n=7) n(=7) n=(7) 3 F
TG Pre 79.43%34.42 62.71+£11.99 98.57x£37.67 2.461 114
Post 55.294+8.70° 57.86+11.22" 81.29+29.53" 4.015 .036
a, b: significant difference between group

< 20>el Ve vhe} o] £% A3 12F ¥ e TGel Mol
3 one-way ANOVAZ @4% A3 &% ol Fol@ aol7h tehiy

gron] 127 Folr Au £ uehy old Y@
AFAE AT BAART AL SEPE @ HolA® WY el fo@
AolE mgow, fikE SEAWT HolAF P gholi AolF 1ol

erspet.

i
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ATe AAWEC] 25%7F HE v oA 219S gdeE faka
I AolAghs 1273 AASe 2AA 24 (Weight, %fat, BMI, WHR,
LBM)¥ &% A ATC, HDL-C, LDL-C, TG)ol "3 98 B sto] njyt
oAFAE] v HAd digk AR Vx AmE AFeted Ak wet

e WsE Ha A3 A9 E BEue AR d5A4E

TR TEe B3 ATy WEE durw, o3 35(1993)= PRt A5
o

[} =
Aol Al 1453 F4ka 52 A 23 3kgel ATHAE 7HASTAL
Baustla, A¥E 520012 45731 AL EZR A 04%g 2
A

%
W A4S 501998 - UEa 109 gaow 3
0~85%°] ZEx F 539 WLz 1057te] dlojzuda & 7hisis

ot folg Aol thehbx @rgron], o] g4
Bme wE AFe WA AYE PgEe A A% 8F
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of FelF AolE BPoU nFE QAT FAF Aol ehtA @

=
olAH AR, AAZIZE, AW Apolm o] Apol7} AW
AT E AHolAg Jebd AX A 67.02+4.92kgel A Aol A& A A 125
o] % 2olE BAT(O<OD). o=

Fo) 6391+4.27kg® 3.1kg #AdHH 51
29 zbolE AAT, o] &5 5(1998), & S(1999), HUHZ T(2001)%}
A Ak St

FrataEEd AolAgs T3 gk &% ¥ AT W3lE ANOVA=E A
A A FAALEE JAEd AolAlg Hek ghol] FAAOE o]k Aol
7b UERA] ggko, mmaA Rk AojAlgt Joy fFAakrhes IS
0.4kg #tolz AolAlgt Fko] o AT As AT F ddon ol

A7k et Aol f
AAHLBME FAE g 2

2) AAGE(%fat) o] W3}

FARAS e AAYES] WEE ARy AEST S(200002 HRE 2
A 12 e didew 5 33 A 130~160(3]/)8] A== 853
deee AN 23 126% FasAdvtar stk B3 v 5(2003)2



§ab2 $ES 18] 408, F 48], 2457 AAF Az AR 388%0
A 348%2 4.06%7} ekl 1asrslth
B oA 1257 $4ta $5S ANG A3 AAnEe] was

2 5 AA A 3820+1.61%0 A1 A A & 34.24+1.45% 3.97% % 5\_0}04
folgt Aols molm(p<0l), ABF S(2000), HAF 5(2003)e] A 7he}
AA a7 Ak ol d AWVSE AN, £E/7, LEAE, LEHES A
o wFo] 7Hae] Fol= AT, Pri LEOT g BEFo] ZrlEH
M AFol pasta ARz} dueld o] Foldq Yee @40 Alw
A},

AojA gt AALES] WtE A¥EHWH =34 F(1999) T BNk
4 268 WHASE 16571 140 400-600kcal®] 2 olAlghs AAIgH A}
125 § AAYELS 83% HastdA o ztolE YEHHAL, ol =
(1998) AALEC] 30% o7& oA 24¥s ddez 853 14
1,800kcal®] 4}l AAT 23 AA A 36.77+4.36%N4  8F  F
33.10£3.85% % +r Aaskdnh Tk hEF 5(1999)% HRE o gAY
BHEE dez HAAGE 457ke] Aol ol x| A 36.10+41.43%1 4 45
T 31.70£0.86% = A A A3 A A F {3 2polE B
B Aol = 1253 AolAldh AA F AAYEC] 37.14£1.80%°1 4 A

35.63+1.80% % 1.54% #tAste] o] &+ ‘3(1998) =34 5(1999), <t

o mlm
ol

“Oil;

=

Il

k

O/

At 3t 1
A o] Al g %JDP EE‘r ﬁ “‘% s e,
S A

AA e Fa7h AolAlRt By A em Azl

(BMD)e] W3}
FAFA $5S £33 BMIY WIS AyEd, =34 5(1999) A
= 2R 165 F Ao vlel 9.0% FFAsHEA Foldk zpo]lS e

W(20000E 8F 7he] fata €% AR F skm/h A71Rwe o
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ol

(@)}
5
=
BN
oY,
™
AV
rlo
L
AN
<z
X
U\i

PEA PR 5% o8 Aol B ey

2 AFNAE 1257 FAAESE 2 BMI ®stoA] fAita &5 AA
A 2749+ 96kg/m ol H X F 26.36+86kg/m°® 1.13kg/m® FHadte] §-<]
2ol & BHAL(p<.01), o= a9 Aol UARF =34 5(199)F As
1(2000)9F =] 8k o}

2ol A gt BMIO] ®stE AuEH =34 5(1999)°] AFoA Hx A
of Hla) A F 7.9% FAstHA Fog ZolE HEHA, # AToAME
1A A A 2614+1.95kg/m ol A A X F 2493+1.85kg/m°® 1.21kg/m’
st frelsk zpolE YERH om (p<0l), o] Z¥E w3 A 5(1999)9]

]

o

127 5 fiz SEART HoAd 4w ke AAAFAF wehE
ANOVAZ AA% A% F4£8%F gu3t HolAd 49 2o fo8 2

4) WHRe] #3}

slel/99ol Hl&(WHR)E AT HH54 ol
A AdEE, A A e A Bddo
s, 1991).

AAZ (200D AAge] 30% o]l AT 98-S HFem ik
£ 105 Fok AAE A AA 7 0838:0.02914 10F F 0.769+0.04=
069 #ashslal, HAT(2003)2 AAEe] 30% oA FdAd 158

r
Hir
iy
Yy
(4
)
2
%0
=
o~
Q

<

(@)

w54 50999 WY FUegL 3
Agk AA A3 T 11% B ot Fe@ Aolsk vehbA @k, o



H3(1999)= Edolyd A 1.0+0.1914 Edeld 3 09+0.12 7FAstg o
FAACE ok A7t yERFA ZUTE HE=E B 5(2003) % fAabA
5 A 0884 245 F 0872 Aoy FoAde (vt B sty
o} o]} o] 7Aoo AolE JidAN, &EAE, W, SEHE, 57
2_1_94 X], ‘“HEO] 7)-10; /\].EE]E].

o]
B Ao 12F 719 fakh 5 AAE Ay AR A 88+2.3600 A
Ax T 861512 017 st HA A § Folgt Aols vErH on
(p<.01), o= A5 (2001)eF 714 eH2003)e] Axpel dAstar gl
2ol A gty WHRe|] W33 Awrw 7% of(1999)= 3579 *Wi
31§ lkg ol AMFol % 0% < ﬂwo; WHR< l
WHR 234 #astdct Wi, =34 26
< oz 165 7+ 2olAe 4 1?1 A A2 F 33% FasR o
of gt A7} vpERUA] EokT)
BoAFoAE 125 7+ 2 o]A3 gl
Az & 852128 019 ZAsho i%il A & fefst i}cﬂ-% Bl
(P<.01). 749 A3=2 & o A )(1999) 9, =5
25 e Zols YERUaL Q. o) s i
zkeb A A X 2] 7)1 3F Foll whel 2po]7h yhERd
TR e un AojAls He 7he] WHROJ
o Az F Ak 938 Hol= LJrE}LW e ok

roi'
Y
Fo & Koo

ot
o

>
>
o

":
.471
1o

o}

5 AAHZFHACBM)] W3}

$2b 57 LBMe| WslE Amnw A480199e AAAFH b
A4 16WE UAHOR 1277 fAE £52 AT 29 Fis £F A
Al A 40.80+4.10kgoll A faka &5 AAl 125 §F 43.38+5.24kg o2 FUtS
WA fol s abelE Lhebiich AEIS1999)E 654 o) w26 o)

J
}© 2 walking group(79), aquatic exercise group(7¥), aerobic dance

o>’
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group(7), nonathletic group(5™)2.2 33| 107 &< 65~80%HRmaxel
| Hg3t= RPE 11~139 574 =2 AAg A3} walking group< 1.17%
7 etF ot sk Akol= UERUA] @Al aquatic exercise groupd<>
3.99%= FrstAl F718k%lal, aerobic dance groupdl A= 0.18% &7}t
oy fFolst Aol yERYA @kt ¥hA-E-(2001) 877 fAkA & F

Al F LBME AA] A 44.82+4.76kgoll A 8F F 4356kg o2 &F 1ol H
3 Fod AAaE UEWllon, =954 5(1999)2 SdnRteld 268 St
ow kA RES AR A3 & doll HlE 84% s Fogh

B AT E 1293 fAA s AAE A9 & 125 5 fAba
=5 AR A 421+443kgoN A HRA] F 44.94+4.19kg = 2.73kg F 7tk
g AolE YEHIL(p<O01), ol¥g A= X9 Aol UARE AAFE
(1999), A} (1999) &4 A A k3t

olelgt AyEe] Aol= WA= A wE A=, wE Nk F
717E, el Sl wek Aolrt s Alw ARHY, 9 AyES &
W RS AR W e F A HE VI 5 AAEY
AAletd Bo S o] Es EHE VAT 5 s Aol

] 3 LBMS W3 AdHEE CheE T(1999)2 453 1<

™
o,
2
ro

900kcal®] AolAgs AN A AHAX H 4505+1.73kgolA 45+ F
4357+1.88kg o= o3t FAE yEow, =34 5(1999)2 1657+
AolAgte 2 78%7F A%t Ao E Hilstil 9

2 AFAE 125309 HolAsS AAlg A HojAld A A
4550+8.68kgoll A 2] ¥ 43.00+1.73kg o & 250kg #HAdH o, o]
A= A2 ztoles AR =34 T, bE 5(1999)¢] A5 At o
A5t 9o, oluto| = 2o]A sy LBMe| HWsle] dlg tige] AFEH

s}

T dAska 9

T2 ST AojAg Jut kel LBME WsE ANOVA=Z 774
3t A3 5 1297 & kA 2w oA Hek ke fodk Ao
7} Jebkon olg 3 Ads fakk L5 %59 aiE LBMO F
7S JehE wbd) Aol Jue AlSy AALE(%fat)e] a9t 9



Ak, AolAlg Jazt AAzAed de A AdsE 4
A FEAEE AT AAYE(%fat), BMI, WHRS]

S7Fe 7HA ST v AolAgh e AT AAHY
(%fat), BMI, WHR®] 749} AA2OLBM)9 #HAs UrE}LHﬂ Atk o
s AR Qe 1A BAE HAigE] e fFate 5 A
FEE, AL SEI HolAge] Way AgeE ﬂowﬁ% = &) 3}
ol 7] nwrodFA A Kt & 5 o
AR E T, AAR ol g AFAIE] JJr 7b JE5EH L ek ofd &
A% olo] ek At Ktk iAo

o )
.%751 ] 3—2—]7(—1?_] Hl—lﬂb—}o] =) 7)4\

2. E3Xldel #Hsat

1) TC(total cholesterol)] 3}

FAE $ES EF TCO WMIE ATEY AW 50D 471k
A FEOR TCE 1757mg/db 2438k aL, Pe%l<2002>b AR o] A
8F7te] AHA 5o AT Ay ﬂi] ARG HA - 2597 A4
stem, ©34E(2003) 1253k 3 4 Ahad gyl AAl & TC
7F el st Al A E ‘:}

rO

o
IT

ol &= FF 15He o= 1055<tH
H d 145.1mg/decll Al & $ 140.9mg/de =
& Apol7b yEbHA Skt EE b3
(1991) & 12F73te] o= AA A 186.3+184mg/del A A A &
181.5+20.6mg/de = TFA U»J——S]‘ o EAHeRE FoAS vEuA Ft
o, A& 5(2003) o= mEAF 20%WE dFoRE 165 < 1360,
T 339 HIE=E 65~80%HRmaxel TPt AL &5 AAg A3
TCE &% ARY &% Fol 047mg/de AR FAASE {3t
2kl 7F YGERUA] T ol Qo= Fo] TCeol WX+ FFo] tiste] o

e
Aol 29 &%
<

AAl A 5 %ﬁ]@—o—i
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AToAE HREAFA 2198 S R fFAkh 55 AAg A3
x| A 140.57+19.44mg/deol A A A 125 - 116.57+22.58mg/d0 o= 24mg/dl
A folgk ApolE HolH(p<.0l), HHME 5(2001), HA4H1(2002), &%
2(2003) T LAt Ak ol Ades Es Fotd T
LCAT((lecithin cholesterol acyl transferase)®} ZZ W lipoprotein lipase &
27F F7tE ] FdU2HEY dAME =9 olE wEva s om (A3
2000), fFAta 5S¢ TCO Wsle sWAsSSTS v &g 24hE 4,
J = A4 WstE VP v Alsd
AolA gt TCY WslE AvrEw A of(1999)= 371 AAlxd S
stal W F 1kg o] Also] #A4aE 30We "oz TCe WgE Ay
A3 A Aol mlste] AA F Farsidovd SAH SR {43 Aol
EFER] eFoktt FET 5(1999)2 vivksk oA 458 S Ul o = 453t
AolAlgs AAF A A A 181.68+8.77mg/deol A A X 4F
158.17+8.66mg/d0 o= o] atA HAE o™, Ellis 5(1987) 149 <] ¥
Ade o= @7z 2 Zr|zke] AZAREe 2 0](300-450kcal/ €)=
Algt A3 TCO w%7F FoatA A=A
B oAFol s 12573 AolAghs AAlgh A3 AR A 166.14+26.64mg/
deol A 2elA g =] 125 F 141.29+33.10mg/deo.2 A x| Axt}; 24.86mg/d¢ 7+
StAA gk Zpo]E Holm(p<.05), A9 Aol= AAwE F =]l (1999),
& 519997 Ellis 5(1987)¢ A Azet dAsta . ol m++
etsle AA 47 10% e s A & RS dAsta Jdon, §
3 A AFHAE Folx, AE84AYe] AAE =8, 23AY
%

Aagel mek TCO FAE 4AAL F drkn 49

3

M 2 b o

v
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Bom BABIAE fold WEI YuuA ggrh ot fix £F
At HolAd AW mE TCO %X Wt IFH ME A%
#, TCS X7} Zagel uhel Agaga BBy Aae 1Yol ol
Sol Py wwelFAel 24F AARARe ] Ego] @ o
AEE IS

2) HDL-C2] 3}

2t 532 HDL-Co w3l
41.86+ 8.09mg/deol Al &5 A 85
EbWlal, 28 E(2003) 1277ke] fAata 5 AHAl A 46.86+4.56mg/de ol A
AAl F 63.4348.92mg/db® o7 Aol E vEbHll v 5(2003)2 245
o] frakass AA F 86mg/dl SUteHAA Fold xtolE E AT 1
A& 5(2003) 167%7 o] fAtA EdA HDL-CS HA] A
51.1+12.28mg/deol Al A A] 5 515+893mg/db o2 &5 Fo oFF TUIEA e
U freolgk AFol= gl

2 AT A 1253 FAEREE AR A9 faks &5 A A
4786+ 6.47mg/deol A A=A 125 F 52.29+7. mg/d(%i 4.43mg/de 57 sk -
g ZfolE EAL(p<Ol), oleld A= Ao Aol& UAIRE B A
(1999), H4H#1(2002), 2.3 € (2003), 243k o(ZOOBM ATeF AR

2lo] A gtz HDL-Co] ¥3E AHHW &F 5(1999)2 2 o] A s =
A5 5 FostA Aaskdar, AAR(1999)9] A4+ Aol M= 9
7 WERst

2 AT A AolA gty HDL-C9] Wsh= A ojAlgh A2 2 4586+6.94mg/
deol 2ol Al g 2= 125 F 141.14+7.45mg/d0= A A ARt 471mg/d0 FHAa3s}
WAL o3k xfolE HAow(p<00l), o] A¥es i Aole YA A
Ao (1999), <H&F 5(1999)3 HA|star 3
Ak FEI AHolAlg J 1he XME ANOVAR AAG Ay

A &GS HDL-CO A7} S7kgh b, Aol A g

Wt HDL-C9 A7} =5 Addsy a4

=
[e)
3, A7 eld % AGe wopx - 99 Az

N

A A (2002) = A A % AA A
50.47+7.22mg/ 0= G2l 2ol S 1}

.
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dele] §A2eES EW HDL-CY /b 2% ddnane dud =
o ] =)
= =

3) LDL-C¢] 3}
AWE A (DL Fo2HES

[e) =
ZHE 9 ”&Oﬂ/ﬂ EO] ‘/P‘“ U AHER 48 o LDLFEo] =}

4 83

S e E 1270 FAagE Y] S A% A9 L

5 Aol vl 125 F 46.00mg/de7} F2olsHAl ZAask Tk

B AJGHE G442 52 53 LDL-Co WHEE 2uud &
s A2 A 140.57+19.44mg/deN A A =] 125 5= 116.57+22.58mg/dL S

/de FFAask feolsh zkolE HolH (p<.0l), AL 5(2003), B4 T
(2003), 2.3 € (2003)2] A2} dAstar Q) ol A= 3

bl
o FHsHE
=

w r
o B
Mo

F22 £ES LDL-C #AE fo8l gaA7us du
of HHHM vt BgEH A% VYRS BE S U2 Aow A

A=

2ol A3y} LDL-Co] W3E Awrw 7x0§(1999)¢] o+ A3} #2]3
ol ofYAI W HAE YERWAL, EF 5(1999)2 457ke] 2 o)A gkl
LDL-C9 F=E 93t #AaAIA A, Ellis 5(1987)2 14942 H|gk oA
S o R HolAss AAg Ay 2o A3E dERNL

£ Oﬂ?oﬂﬁ 2lolAlgh Jbd AR 7 144.86+24.90mg/del Al 2] o] A gk A
Al 127 F 125.29427.69mg/d0 .= A X AB Tt 1957mg/dl FHaste] & A 4
o2 F93% AolE YEFY oM (p<.05), ol AR N(1999), &+ 5(1999),
Ellis 5(1987)% dX|sl= Aot} o]9f & Ay AojA|ghe] Wy, 7]
boEE 3RS HQIAbe whel X o] Apol= UAAARE AHolAgE F

O
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=
i

o ﬂﬂ*Eﬂiol 45y Jehve B4
) ) E & & AeE Alrdr.

TR 5 Ad AojAs Hax Pfﬂ 2ol & ANOVAR #AAT 125
T AEre Aol YEYA kAR T Hw BT LDL-CE f+9s)
v Ax7r veyn agyg SAgddel s 23 Zolvt o
o, o]gd A= LDL-C2 #adl oA FAdE Bnops

=)
Atz % Aed HolAd Puel FAAA WEHE e 9l

4) Triglyceride(TG)¢] W3}
HAHel (2002)= HIRE oS A 81‘7]' AAALES AAE A3 5 A
A 157.20+15.13mg/de A &5 A X % 106.80+28.11mg/de= 4k T4
YElWth WkH Motoyama 5 (1995)+ =W 5S Aoz 5 3~63], 3
30+, IHE < kA s AN A TG wXo frelg A7t
3L, Goodyer 5(1990)% HAAES = THAAS
e A A TG sXdd o wshrh gl
2 AT = %"M\_v‘?‘% kol TG Wstol A FAitk % A A
79.43+ 34.42mg/dbel A A A 125 $55.29+8.70mg/dl o = 24.14mg/dl 7+ AT o}
EAASE Fo7 Aol7t YEUA &8kew, o]= Motoyama % (1995),
Goodyer 5(1990)% AA3dt= A#E vepieh oleh o] ke Ao}
Fae] FA Aol LEHE, &7 FEUlE, ddAESY] A S
et Zpol7t U= Ao R .

2ojAlgtzt TGS ®W3IE AHEE A )(1999) = 357ke] 2l o] A3t
TGS s&=& FostA #HAaAFHoH, &+ 0(19994 Ellis 5(1987)
Aol A gko] TGO L& #FostA HAAA

Ty ATl A= AolAlgh Feke A A A 62.71+11.99mg/deel A A o]
AgE A=A 125 F 57.86+11.22mg/d0 o= A= AR} 486mg/dd FASIH oY T

N

A

BN ¥ Hu

d&

I

(

Ao fol8 Aol b gk

Fabe $EAVI HolAF A kel o2 ANOVAZ @AF Az
127 5 A9 7 K@ Aol Vet ol fita SEAWT HolA
& AT folE Aol e SRR de gasdalont AN

_47_



ol 7} ihehd Aoz A}

o} o]

W 3H7E Wb o

1
T

ol 41

S uehA

#}7} v

=

-
<

—_
fite)

ol

|

5]

oj

F

el FHH o

=
[)

A5 TC, LDL-C, TGS #4~¢} HDL-C9]

TC, LDL-C, TG*]

o] A g2

Al
-l

Z| AL,

JERIE ek webd B dga

oz 9

F71 flal AGAA 2=

S

1523 QolA ek BAYE 23t

1 %

5|
pud

=3

ol A oyAs t=

¢}

= ot

4

s

Sh

1
e

Holay wr}

e

Al

=

B

—_
file)

—

<
o

o

—
file)
rvzel
ol
il
el
Hlo

ol

i

=
%ﬁ
‘0

®r

0

Mo

_48_



V. 2 &

A A& o] 25% o]<l H|RE of T 21H S Ao E 1257 AA
&I HolAst g gHo] AlAZA (Weight, %fat, LBM, WHR)Z}

() AFe A4 A% AR F H4s S5AR HolAd AT wT fo
F<OD) FaE JEUL EARGINE fold Aolrh eA ek

.

(2 %fate AR A3 AA F fabs LTV Ao AP Aw BF fol
Fp<OD A% Ve, FARGelAE feld aelst A

o},

(3) BMIE AA A3 A2 ¥ $22 £5003 Aojde 40 25 #9
Fp<O) ZAE Ui, FARDIAE Fo8 Aol7t tehiA gk
o,

4) WHRe A A% AR F f44 $EA00 JelAs o wF §
o FHp<0l) FHAE YET, BAATAAE fold 2ol7t e e

7.

(5) LBM2 A A A3} A & ik EEfd el =

ot
2% o
o X
ol o
L L
Sugus
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(1) Az A= A3 H* * one-way ANOVA

13

aw
et
Ho
of

e

)‘\_]__

zpol7b WEFEIL(p<.05), AFEAA A

o
T

% one-way ANOVA 723},

(2) %fate A= A3} A

Els

9

%k

o8

Aol 7k et

A=A A3 A F one-way ANOVA

-
.

(3) BMI

2pol7b WEFEIL(p<.05), AFEAA A

?:;l,

g]

%k

o8

ol 7k et

w3

]

[e]
R

e

}‘\l_

[e]
°
kol 7F YERSAL(p<.05), AFFAAE A,

one-way ANOVA 43},

ke
T

]

< AR A A=
A G

(4) WHR

-(:51_

9

s

o] Al

Al
A

L, &

frolg Aol 7k ek,

w3

3

[e]
+& 3

e

)1\_]_

one-way ANOVA Z3¥

<
T

(5) LBM=2 A A A3} 2 4]

2 o] A &, FA
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B, s SEAE el A Aurte] o8 Aol e sl

2. E3Xlde #Est

1) TCE A=A A3 HA & FAh S5 G oA oA A5
o fF23H(Z7; p<.00l, p<.05) =olE eI, EA PG = F2o3 A
ol 7} YERA] &kt

2) HDI-CE AX A3k AR F fikk SEAWAA Fo18 3748 Hehy
B(p<O), HolAga Fekst BAGHAAE FoIF A7b vhehbA ek
.

3) LDL-C2 AHx A7 HA & §A42e%
o3 s Jehi (47 p<0l, p<.05), B ol A=
ERbA] 3 gkt

D TGE AR A% AA F fa4e SEABT Aol A, Bl

N BT gastdou o A7k vEntA et

e-way ANOVA Z3 F2t4h 53¢
st 2ol 7} YERSAL(p<.05), AFEHAY A
F RS olE fosk 2ol 7k YERR] 29
A

— T
Mo EAT D AolAd Awre] fela Aol e

A

(2) HDL-C& Az A3 A A #F one-way ANOVA ZA3¥} FAH4A &5
I AolAe He, FAHGEY fFolst Zol7F eI (p<.05), AFFAA
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L oS HPALSER] =
Ad7(1995). &5 A% A& A EshAk
AR, oY, FAT, AEE, THES1998). dojzHdia Tyl AlA
T4 2 8% ALY ZH2HE o vAe F gt aAx
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