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Effect of Aerobic Exercise and Diet on the Body Compesition
and Blood Lipids in Female Obese Middle School Students

Lee, Ro-Suk - Lee, Chang-Joon(Cheju National University)

ABSTRACT

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.

0) After the program treatment. aerobic exercise showed the significant increase in LBM(p{.01).
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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 - K, Diet) showed the significant difference.
3) After the program treatment, all three groups showed the significant difference in the BMI
(p<.09).
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<.09).
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, A - E 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 T'C(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.
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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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94844, FdEF 59 FH30 Yz don, AFFFA HIANAE 283 (yo-yo
phenomenon) &2 vt X7k QALY Z SoHAl Ho G450 wELE AHE A XA
agl3 SAEY AHES 4T $& ALY EFFL S80I, 552 2 EPF)

#2282 Yo AFsRY F2 FY gol ol A& A § AAEF #FH ol& FHA
oz A A AT B3 Fo 2RZ, A% AY AL o4, JLHEHEY 44
9 A5 A g%
Hjgke] o 2 XNEE 8 ALY 2E8¥el AFHT don @2 HPET AHAME
FAL 80 7H3 ARAQ wholgn geAXL YTHAPS §. 1993 HId, 1992: AF+

L1997 Btk 19997 FA L, 1998). 22U A4, AXBEAFS 4.}, 34, o4 4
A 42 gAdUA F7td BE Holey EJF 1A ¢S F WA HU

71& gty #AY AFES AHREYE FLWolY Holay, FFFH2Y S H@ 7=
ol AT F2 HAE dgoz & A7V FEoln, AAHoz FLie FLE A7IY
T BTsa 34adE ddeR & 2EF HolaNd B ATE oARA mEsit

gty B 47 258WF Aol HT d34E HELR AAst P43 uw o
% X8| gubd &F7F QeA, EF LF2EF Aoy F oW Mol Fo Hnd dgn
AXol ZHAAA AR £ AFE 2ASA HAUH.

E A7 5AL vg Az 34 203 S SR 2 ¥F JH oA Fd, 1Y
FARGLZ Yol 12F & AANE Tl F4a E8F oAl HTt Y AAxY R ¥
ZAA vAe 9% T2 BAsA v Ao 4 aFAHA 12 A8 E AFoted At

, ofn :1

0. 4+ %y

I B

2 ATg e ANEAC 2A% SAAZHRAN ARgo] 25% o4 2AFE Rgoz 7
g THH9T, 949 444 4L (E DR 2o

E 1 gaAe] Uy &Y

Group n Agelyr) 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 68.1945.84 27.49+.96 37.17+1.80

Con 7 14.86+0.90 158.86+3.59 71.3945.14 28.14%1.70 37.41+3.14

Values are meanststandard deviation(SD)
Exe : Aerobic exercise group. Diet : Diet group. Con : Control group
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2 AFdA §44 £57 oAl MHdZAe) NAZY ¥ B34 v I¥E 7
gal7] el A8 T EPS 2YEL (E D9t 2ok

Y
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3.

B2 MEET H 8

Experimental Apparatus

Manufactory(nation) Measurement Items

Fitness Measuring system Dong San Co . .
(JENIX) (KOREA) Height. Weight
. Biospace Co 0 \
Inbody 3.0 (KOREA) %fat. BMI. WHR. LBM
. Tae Ha Inter track 3016 ) .
Treadmill (KOREA) Aerobic Exercise
1) AAAA

N &3} A ZES Fitness Measuring system (Dong San, JENIX)E o] &3l A& %t

2) Az
A AW (%fat). AARA RS (body mass indax. BMD). B5-24-&(waist-hip ratio. WHR).
A4H(lean body mass. LBM) & AAR BA7E ALEsld 2% QA
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¥ZFAZ(TC, HDL-C. LDL-C. TG) ¥4 a3 FAHPL A A T 1247 o]y 22
= AL 28 -3 RS IES AT T 1398 FAE ol &sta] Smie AL AgH
AN AEotHi, ALF AL MAXYEL st #4 sgom, LDL-C Friedwald 5
(1972)9) 34 & o] &3t F&stglch. LDL-C=TC - (HDL-C + TG/

o

4. FAAE

¥ 7= SPSS Ver. 100 T2 & o] &3l b PF(M)F EFHAKSD)E &9,
@ Wl Aol S Har] e F& t-testE ol § sk WYY Aol E wEa}y] st 4K
AHEA (one-way ANOVA) & o183l stgom, AL AH L Duncand) ¥He o854 %, 9
& pK052 473 st

X

“
=
w

4 e

M 4+ 23
L Az Wzt

1) AFe W3t

12739 ftn 2EF oA AT ¥ AFY Wl (F 3, (E ol Yehd st 2ok

(E Dol dehd vheh Zo] 1237 F444 5F oA A ¥ AFY W= 444 5
Feo] AA A 68.19+5.84kgol A A A 12F $6549¢6.82kg 2 27kg Thotd] T AolE Yo
H(pCOD)., Aol FE2 AR A 67.02:4.92%keoN A HolAF XX 125 Foll 6391+4.27kg2 3.1ke
Zxste fA% 2olE EAHp0l). SAR G AX A 71.39+5.14kgN M 125 3 72.03:4.97ke
2 Uston §o¢ zole Holx gt

B3 MG W Mz w3t (22l kg)
Group n Pre Post 13t P
Exe 7 68.19+5.84 65.49+6.82 5.243 .002
Diet 7 67.02+4.92 63.9144.27 4.252 .005
Con 7 71.3945.14 72.03+4.97 -1.914 104

Exe © Aerobic exercise group. Diet : Diet group. Con : Control group

(R Holl Yehd vig} Zo) &5 A} 12F & Ad AF9 wstol P one-way ANOVAR
28T 2% &5 dolle KA Aot dehdA ggton 12F ol Adhd $3H(pd05) A
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1% Ukl ool e AFAS 23 EAUTT $42 £5UY Q HolAF Ae 3 7
A Aolg HACH, FU4 LEYUH HolAF Y Bole A0S molA ystc,

B 4 S HF2 Bsiof w2 one-way ANOVA Z1} (2l kg)
Exe Diet Con
(n=7) n(=7) n=(7) F P
Weight Pre 68.19+5.84 67.03+4.92 71.3945.14 1.262 307
8 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

2) AR (%fat)e] st

12729 e EEF oA A% F AAGE(%fat)d W (X 5. (E 6ol dehd
utet 2ok

(R 5 Uehd uigh Zo] 12370 Fia 57 AolAd AN & AXFEY wshe F4x
TEHDl AA A 3820:161%ANN A F 3424:1.45% 397% HArdtel R HolE RYe
H(p<0D), o)A JAGS AA A 37.14:180%0H HA ¥ 3563:1.8002 154% HFLste] EA
Ao {7 o7k Uebtth(pd0D). EANTS AR A J741+314%01 4 12F ¥ 37.86+3.72%
2 Yehton f3 zole BolA st

5. T LHH HX[LHE(%fat)2| H3} (SHf - %)
Group n Pre Post t3t 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 37.86£3.72 -1.647 051

(& 6)o vebd vigt go] 5 A3 12F ¥ Ad AALTE(%fat) 9] Wsto] A one-way
ANOVAZ A 23 &F Ao §9¢ A7t dedA ?é‘i}mll 12F Foe Y 79
FH(pC05) Aol g Uehlth oo i AAEAF A FANCH f44 5T 9 HolAF A
@ 2l foAR AolE HPon, fuL LEILEH YoA Ad ZH]: Aol g HolA gFstet.

B 6. M MX[HE(%fat)e Halo| T2 one-way ANOVA Z1} (SHl : %)
Exe Diet Con
(n=7) n(=7) n=(7) F P
S4fat Pre 38.20£1.61 37.1421.80 37.41£3.14 0.386 685
oia Post 34.24+1 45° 35.63+1.80° 37.86+3.72° 3.659 .046

a. b: significant difference between group
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3) AAAZFAS£(BMI) 3}

1277t §44 257 AolAF A% ¥ BMI(ke/m) e Wste (& 7). (& 8ol Yehd uigt
Fig=s

(E Tl Jepd ups} go] 1237 4t 253 AolAdt HA ¥ ABMIQ #ste fita &
zAo] AA A 2749+ 96kg/m*N N HX F 26.36+.86ke/m’2 L13ke/m’ HA st §IF Aol 2
BRI(p(0D), HolAe Aee AolAd AN A 2614:1.%5ke/m™ 1A AA F 2493+1 85kg/m’2
1.21ke/m’ ZAstod §9% 2o]E JeRATHPD. EARSE HAA 3 2814z16lkg/m™ A 12F
3 2839¢16lkg/m'2 UEIoY A0 %% Ao YA g3tk

E 7 HE BMIel # (25 kg/m)
Group n Pre Post L3k P
Exe 7 2749+ 96 26.36+.86 4688 003
Diet 7 2.14+1.95 24.93+1.85 4435 004
Con__7 28.14+1.61 28.39+1.61 -1.809 120

(& ol UERG sho} 2ol £5 A% 127 F Hed BMIY ¥stel ¥ one-way ANOVAZ
A4 23 £5 AL 9 Aol ehbA Ggtom, 127 FAE ARE FARG0G) A
o2 e ol @ AFAF A% FAULH F4: 2FAE Z AolAW e W §
@ Ao)E BHoH, f4L SEAVH AolAW W oAk Aolg HolA Ytk

E 8 ZCHt BMIO| t#3tof w2 one-way ANOVA Z1} (2l - kg/md)
Exe Diet Con
(1=1) n(=7) n=(7) F P
BMI Pre 27.49+.96 26.14+1.95 28.14+1.61 2.981 076
Post 26.36+.86° 24,9341 85° 28.39+161° 9.398 002

a, b: significant difference between group

4) WHR(waist-hip ratio)¢] W3}

127749 §4t2 &53 AolAd A3 & WHR(wist-hip ratio) ) Hale (B 9. (X 100 U
ERd uie} 2ok

1277 38 253 YoM Az & WHRY Hsles (B Dol B vt go] 4t &
EAdo) X A 88236014 X F 861512 017 #aso AR A & {7t AolE e
WR(p0D), AolAG A Ax A 87173004 A F 85:2128 019 #Astd Ax Az &
FIF 2ol BHTHPLD. EAMAGS AA A 88377914 12F F 893398 Uetoy &
93 wiste Holx Qi



¥ 9. ETHH WHRe| B3t (ratio)
Group n Pre Post tgk P
Exe 7 88+2.36 .86%1.51 4.076 007
Diet 7 87+1.73 8512.12 5.461 002
Con 7 88+3.77 89+3.39 -2.828 515

(R 1009 debd vis} o] &5 A3 125 $ AdE WHRY w3jol the one-way ANOVA
2 AR A% 2% Aot §9F Aot VA ofgken, 12F Fole A FAH(p<05)
Aol Yetdch ol @ AFHF A FANEH F32 2FAC 2 HoAR Fg T
@ Aolg BAon, fia SEHEH HolA7 D ol AolE RolA gk

H 10, Ttk WHRe|  ei3tofl w2 one-way ANOVA Z 2} (ratio)
Exe Diet Con
(n=7) n(=1) n=(7) F P
WHR Pre 88+2.36 87+1.73 88+3.77 507 610
Post 8621.51° 85¢2.12° .89+3.39° 4.042 035

a, b: significant difference between group

5) AAZF(LBM)S W3}

12779 4t 8T AolAE A F AAWFHLBM) Y ¥shes (& 1D, (F 1D dehd
uho} Zo.

(E 1D B vt 2ol 1237 §444 53 AojAd AA ¥ LBMY dste #itd &
3Gl AA A 42.1+443kgoN A HAA F 44.94:4.19kegR 2.73kg F7tetd {FAF 2ol E
(p<01), HolAg Ak 2olAg HA A 4550+8.68kegl A A2 ¥ 43.00+1.73kg &= 2.50kg
A, BAACR fog aole UetdA @tk FARES AR A 4456:2.33keglM 12F
44.77+175kg2 AR AT 12F F {9 FAol7t YA gt

B 11, HEHY LBMQ| Big} (SH : kg)
Group n Pre Post t&t P
Exe 7 42.21+4.43 44.944.19 -5.407 002
Diet 7 45.50+8.68 43.0041.73 1.419 206
Con 7 44.56+2.33 44.77+1.75 -.692 515

(B 129 Jehd uie} zo] &5 AR 12F ¥ Jd LBMY #Hsto] tigt one-way ANOVA
2 AFF A &5 Adl: §F Aol7k YA @gten, 12F Fole JE FYHpL05)
ol Jehth olo] o AIFEAE A 4L FEREH HolAg Fd 2 FAIG H
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frae Aol g Bon, oA Hdd ARG el 2ol& HolA strh

12 2oz IMBel Hsiof| w2 one-way ANOVA Zt (9] : kg)
Exe Diet Con
(n=7) n(=7) n=(7) ¥ P
VI 2215443 B55018.68 156:2.3) 5% 60
Post  44.94+419° 13004173 MTLTS 4420 027

a. b significant difference between group

2. 4344 ug

1) TC(total cholesterol)¢] 3
F7H FAe EH AoAd A ¥ TC-°—] H3lE (X 13), <(E 1490 Jebd uie} gk

<§£ 1A Jebd uieh o] 123749 §AtA ET AoAF HA F FAL AT
TCY Wst= f434 &5 AMA A 1651421 94me/dINA A A 12F ¥ 132.14419.46me/dl &2 33mg
/dl Zas o Aolg BATHp0D). AolAdt A HA A 166.14:26.64me/diol A 4 o]
AF AR 127 F 141.29+3310mg/d1 22 X AHT} 2486me/dl FAsHAN FAF 2o]E BQ
o (p05), ARG A A 179.71£30.16mg/ 1A 12F F 180.57+17.99mg/dl 2 JEIFOU &
o3 ¥gtE Holz gt

13, ECHY TCo wat (St mg/dl)
Group n Pre Post 748 P
Exe 7 165.14+21.94 132.14£19.46 8.467 .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
I 14, oz TCo| 3o mE one-way ANOVA 21} (2] : mg/dl)
Exe Diet Con
(n=7) n(=1) n=(7) F P
TC Pre 165.14+21.94 166.1426.64 179.7130.16 .662 528
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 1D dehd upgt Zo} &5 A3 12F F A2E TCY W3lo] hF one-way ANOVAR
2B 2% &3 Aot F9@ Aot dehdA ggon, 12F Foe Ao FA(p05) %
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o[F Yehdldh ol i AFFPF AT EANEH fL AT L AolAF WG Bl &
gt Apol g Bglow, fda EEYTH oA G Dol Aol Holx gith

2) HDL-C9] w3}

12779 §44 5 oA A% 3 HDL-CY ks (F 15, (E 16)9 Yehd uie} 2o}

(B 1994 vebhd utgh Zo]1233e) {4tk 53 o)A A F fia 23399
HDL-CY ¥Wst= F4t4 E3dol AA A 47861647mg/dINA A 123 F 52.29:7.32mg/dl 2
443mg/dl F7Fat™ g ZtolE BHI(pd01), oA A 2] A 4586+6.94me/dlo)A 4]
oJAIF MA 12F F 141.14+7.45mg/dI 2 H X AXT 471mg/dl ZASFHA §AF Ao]E BHAY
(pC00D). BAIRGS HA A 48.14£691me/dIoNA 125 ¥ 46.43+2.88me/dI 2 F27t Wals Hol
A stk

B 15 &CHi HDL-Ce| wst (SH]: mg/dl)
Group n Pre Post 13k p
Exe 7 47.86+6.47 52.29+7.32 -4.341 .005
Diet 7 45.8616.94 41.14£7 .45 5632 .001
Con 7 48.1416.91 46.43+2.88 .839 434

(R 169 vebd vl o] &5 A# 125 ¥ Jod HDL-CY Astol i3t one-way ANOVA
2 A3 43 &5 Aol FYF 27k YA gton, 12F Folles Add F9H(p05)
ol YEHT oo did AIFAS 27 FAFIGH 44 SEIY 2 HoAF G ol
T 2ol & Byon, F44 &5 DT oAt A el 2ol§ Holx stk

B 16. MO HDL-CY| w30l @2 one-way ANOVA At (St - mg/dl)
Exe Diet Con
(n=1) n(=7) n=(7) F P
HDL-C Pre 47.86+6.47 45.86+6.94 48.14+6.91 236 792
Post 52.29+7.32* 41.1447 45" 46.43+2.88° 5.560 013

a. b: significant difference between group

3) LDL-C9 #i3}

1277+ fda 5% Aol A3t ¥ LDL-CY Wshs (R 1D, (X 189 Jehd uieh 2o

(B 1D4AM Uehd mig go] 2379 #4344 &33 HoAd A F F44: R TY
LDL-CY ¥ate 4 &8 AA A 14057t1944me/diol A AR 12F F 116.57+2258mg/dI &2
2Ume/dl Fadtm G4 ZpolE RALH (p<0D). AolATF A M A 144.86+24.90me/ dl ol A
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AoJAGF AR 12F F 12529+27.69mg/dI 02 X ABT 1957mg/dl ZAdtd FAHLE Fo7
o] & YEPATHp05). EARGL A A 150.86+2991me/dIol A 125 ¥ 150.57420.51me/dI 2
9@ dshe BolA Rt

17 ZCHH LDL-Cel Hi3t (2l mg/di)
Group n Pre Post gk 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

(B 18)9) Uehd vie} go] &5 A 12F ¥ Add LDL-CY #stol td one-way ANOVA
2 33 23 2% Aol fAF Zol7h YA ogken, 12F Fols AE {4 (pd05)
AolE Uehdth olel W@ AHEAE 2 SAYYH fUL EHT 9 HoAR JT T
FA Aol g HYoH, F44 % ATF AoAR AT Tole AolE RolA gt

¥ 18 TG LDL-Co| wi3tof| t}Z one-way ANOVA Z 3} (S : mg/dl)
Exe Diet Con
(n=7) n(=1) n=(7) F P
HDL-C Pre 140.57+19.44 144.86+24.90 150.86£29.91 296 147
Post 116.57+22.58° 125.29+27.69° 150.57+20.51° 3.859 .040

a. b: significant difference between group

4) TG(triglyceride)s] st

12537t 444 53 Aol A F TGY sk (F 19, (F 2009 Jehd #is} 2o,

(E 19A Jehd uieh Z2oli2F3te] §4t4 253 AojAd A ¥ {44 &FHDY TG
o Mgl gL £EL XX A 79.43+34.42ng/dI) A AR 125 355.29+8.70mg/dl 2 & 24.14mg/ dI
Zrsgey A2 §9F o7l vehdAE gkt JolAd FEE A A 62711199
mg/dIo A Ao)AF X 12F F 57.86+11.2me/dl 02 X AR} 486me/dl LR A3
o2 9% Aol dehdz gston], FMFGE AA A 9857:37.67me/diAM 125 F 81.29+
20.53mg/d1 2 17.29mg/dl Zastg oy FAACE Fo% Wsle HolA st

H 19, Zichf TGe| w3} (S mg/dl)
Group n Pre Post t&k P
Exe 7 79.43+34.42 55.29+8.70 1.988 .094
Diet 7 62.71£11.99 57.86+11.22 1.662 148
Con 7 98.57+37.67 81.29+29.53 .926 390
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(B 2000 Jehd wre} o] &5 AF 12F F FE TGS ®s}e] et one-way ANOVAR
243 4% &5 Ade FIYF Aok dehbA ggren, 12F Felle AdE FA}(p<05)
o]& Uehych ojd] td AFAF A EAIGH FAL AT B HoAR I Tl &
g Aol & HPow, Fitd 2EADH AolAF A Toe A0S HolA i

rir

20 ek TGo| wislol 2 one-way ANOVA &zt (S - mg/d)
Exe Diet Con
(n=7) n(=7) n=(7) F P
TG Pre 79.43+34.42 62.71£11.99 98.57+37.67 2.461 114
Post 55.29+8.70° 57.8611.22° 81.29+29 53" 4.015 .036

a, b: significant difference between group

1L AAzAde W3t

1) A< w3}

A7t FAZsHE A7 obE7) R BAEVNE NE FHE fAGTHE dFE AR F
33 Aotz FAHstn 9 ANFES PP (AR, 1993). dAuwne ojojd &gol wot ¥
woll th@ #elvt Bk o] 2 Al7]e] o] FojFo} dr

vghe 1¥g A4 HYEF Fuy, IANYF T2 ATVAEA O AFLAFY B
ou, olE7] vgto] JAmwoz ool uA JEAZE AP A% FIUHT

AL LES 5 AZTHY WS Avrd 0B (1993 T AFAAA 14FTY F4

£5¢ A 23 3kgd AFFLE HAKTT BIFAT AP 20012 47709 FAL

L

vl A4 5(1998) - A 10838 ddez HAdRsd 60~85%9 3=2 75
go) WEZ [0FY doj2uds ¥ ZAde FFS BolI oy {7 Aole YEHUA
ggtom o] g4 5(1998)2 83 &% Aol BE AFY WA AZ: Y2 A AR
8% ol #93 Aol& BYod 1% JDolM e FAF 2o/t et i

olg@ AREY ol AR 2571, FRE. EFUEY Ao] HEY RO ARED.

B AFgNE FALLES 1277 AN A AA A 68195844 HA F 65.49+6.82%ke =
27kg Aastd §9F zol7k YehdtKpdOl). ol #F49 Aole RolAw o] 33(199). 28
2 Q00D I FFoIUT
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oY gEo2 Y AFTdic HwH} FUD A &S AU A 289 94

AHEY o] &5 F(1998)E 8779 AolaW oz AFol Fiy
AHd 358 EH*JP—E 457 AN 23 APAA Ao wE AR 4
I, AYE SQ00D2 453 A @sHE Aol arolA 25kgkg LA

OlHY AR AAZNE, AAFEY HolZ Fae) Folzh A B AFAME AojAF I
S AA A 67.02¢4.92kgol X AolAF A 12F Fol] 6391:427kgR 3lkg BAEH FAR A
o[ EAT(pll). ol #29 Fole AT ol&F F(19%). FE&EE 5(199), BEE 5
(20003 LdAs3 e,

FALEETH Aol % T dY 2§ 3 AF WE ANOVAR AA AP 44LEE
Add HolAd e ol FAHZ {4 Zol7k YehdA ggtou), ulujsiAw AolA @
ey FALF FD2 04kg Zol2 AolAd o] o Z4d AL ¢AT + ANy o
A 237 yehd Rolle fU4EE ddol AFH Axde Z2g3 Ao AREZHLBM)
9 37tz JF ALz Aggd

2) AASE(%fat)e] st

FAtd FES AALEY Wsts AnEY 4E8F SQ200002 v G54 1298 gye F
38 oA 130~160(§1/“)4 ZEZ 873 £9LE L AT AR 126% FAHAGL 3§
AT EF AT S(2003)2 FAL EFE 18 408, F 43, UFH NG B AA LS|
38.8%NA 34.8%= 4.06%7} %«1 SHAl st

2 7N e R2FT fds 252 AAY 2 AALEY W a5 AR
3820x1.61%0M MR F 3424+145% 397% TS Fd HolE H°l°1(p( D, 485
(20000, 933t &(2003)9) Astet JAstn ok ol @ AFEL AU £85I EFBE,
FUEY o] o] g Fole AW, Fit TR A} FFFo] F/iEA AF
Fasta APzt gLt ol FoA dehes d4oz ARG,

HolAdd AAFES Wats AHRY =34 §(1999)2 39 vwelyd 263 NPoR 16
F 1400 400-600kcald] 2lolA@de AAF AT 12F ¥ AANYEL 83% FraHEAN 9%
Aol g Ut o] &5 F(19%8)2 AAFEl 0% o4 oA 24F ¢ Ao 877 19
1.800kcal®} 4o1& QAT AT AA A 36.77:4.36%0H 8F F 33.10:3.85%2 FaA gL s
Ao £ FEE S99 % v AY 3BFS gz AANG 437 HolA o] A A
36.10+1.43%AA 45 F 31.70£086%2 AR Ak A F FIF 2ol& Byt

2 ATAME 2FT HolAF A F AALE I14180%NH HA F 3563:1.80%2
154% #@aste] o] &4 5(19%8). =34 5(1999), H&FE 5(1999) % YA stx Qlon §44 &

S Ho o
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SHGH HolAd A AIF ¥ ANYES WaE ANOVAZ BFE 28 f44

o AolAE A o FAHCZ KT Aolst VA dgkou §44 25 Yol 4o)F
¢ A B o B2 F4E eI ok f44 258 B ALY g4t HolAg 2o
38H o2 AAZY 9&E A= Aoz Algd

3) AAAZFA5=(BMI) 9] #3}
fFAE 258 53 BMI9 #E AuEd x34 5(]1999)2 AL L& AA 163 & A
of w3 9.0% #FAFAN FIF AolE e, NSI(2000)= 85 T 44 €5 XA &
Skm/h 271AGe 2 25%, 6km/h ZRAEL oF 45% A2 T A BE {98 ol =
Ueh o,

2 AFANNE 1277 F4225% BMIY #atld f42 25 AA A 2749+ 96kg/m ol A
AX 2 26.36+.86ke/m’2 1.13kg/m’ TAst] $ol% x}ol% BHA(P01), ol Fa9 o=
AAG =54 F(1999)F S H(20000% LA)shgch

Aol BMIS H3E A4uEd 54 519999 AFAA A Ao wal AX F 79%
FasAA FITF xolE ey, E dFME AolAd A A 2614+1.95kg/m oA X
F 2493+185%kg/m’2 121ke/m” FAdtd 9@ o)lE UL (p(0l). ©] AP k354 5
(1999) 9] A7+ Azt A5t

27 ¥ #4334 89 *40111]@} A 79 AAZAFA 9 WS ANOVAR 23 2%
FALEE FDF AolAd F Y F97 Aolx UehA gton EAAd] visloq £
AT 25 BMIZL 4% 2ds §44 253 YolAdes AF AF5Z4: 2o vehd A
23 ALRH I, vk Ao e 23E 9L nA Rez 44An

4) WHRS] w3}

82]/99°l v&(WHR)2 W3A%e] 2433 wioln, ol 42734, #4454, 45 28
Aed AFH g0 o LA thKaye 5. 1991).

ARE200D)2 MAEe] 30% o4 AFH 9L Yoz F42 258 10F B¢ 2AE
A3 AA A 0.838£0.02014 10F F 0.769+0.042 0.069 AR, AAF2003) 2 A= o] 30%
olgd A 1588 t4LE FA4 EHETY 258 AN 4 ERAYES &
A A 088:0.03%0A4 8F F 0.84+0.04% % FASHA #AsAon, vhA$(2001) 2 §
AaY 3 2 F BFAGES 24 A 088:0.03%1AM 8F F 085+0.03%=2 st
et o

B kel 519990 HiTh FEAHE ddeE a2 8 AAG ZF 24 A %
L1% #Zast@en fod atol7h vebba) ofgha, A5 (199) & Edold A 100114 E3
°ld ¥ 09+0.12 FastAov FAALE FoF A7F Gt gikeh £ 9247 502003 &
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=]

FAE 5 A 08814 24F ¥ 0872 FasAoU Fo4 S Ao RusHt o 2ol &
29 ole AYH EBFE. ¢5FY. UL, 28710 Aol Y Aoz Asdt

B QPN E 12F 7 §A4 25 AT 23 AA A 8823644 AR F 861512 017
gaste] A2 AG F F9F 2ol Vehdon(pd0D). ol AU (2001) e AER(2003)9 2
oot dA& AU

Aol 3 WHRY #Wats Awud AA(199) & 379 Axzdg 2 ¢ H lkg °1%
AZol Z29 3L g2 WHRE vZ@d 2% WHRS #oatA #astgd 9, =54
519992 wiw ZYAA 2688 Yo 165 F AoAF LG A3 AA F 33% FASA
oy 9% A7t dgdA gt

B AFGME 12F 19 AolAde AAR A A A 8717304 AA F 85:2122 019
Zast] A2 AR F FAF o) BHHPLD. 49 2#42 & o AAN(199)%, =34
5(1999)9) Ao} AAsht F4 9 2ol vehf et o2 g Aole gAY MR
oh, AW, A7) S wet Zol7t Yehd Aoz Asdn

fAtA 2RSS HolAF A 7o) WHRY #ists ANOVAZ ZARE 2% F J4ie =
AF Fole YA FFA T FAL 5} AojAF =¥ FEaAA 24 € F, R
N HEHE JYAY 4328 AT Fof, BB §9 AW =22 F e A7
T Ue Ao AlRdT

o
ox
tjo
Ui
ne

SA 2 253 LBMY WEE 2urd 3481992 FSAFH vgdnd 1688 HEe
21277 fAA E5S ANF AT §A2 &5 A A 4080+410kgl A FAALE 25 AA 12
F 3 4338:5.24kg 0.2 ZFUtstAAM FF AolE vehdch A (199 654 ol 1BEA 26
28 UAoZ walking group(78). aquatic exercise group(7%®), aerobic dance group(7),
nonathletic group(5%) 2.2 F33] 103 B¢ 65~80%HRmaxol d1@3st= RPE 11~139 &34 %
2 AAE 2H walking group2 117% F7hstd oy 9@ Aol JehdA 93t aquatic
exercise groupde 3.99%2 F9stAl Z7}5tA 3L, aerobic dance groupolAE 0.18% F7Hstd eyt
F9% zolx YeldA gstoh uhA&(2001) 2 8FTY F4t4E &% A4 ¥ LBME A4 A
44.82+4.76kgol A 8F ¥ 4356kg o2 SEA wlE] G FAE Yepdon) =354 F(199)2
Zdn|ttoy 2698 42 f44 5S AAR AI &5 Ao vlE 84% FastEM 79
& ol & e

2 dFdAE 2F7 $442 258 AN AR 5 12F ¥ /AL 5 AA A 421+
4.43kg A AA ¥ 449444192 2.73kg S7H5t] A AolE YERAR(p<01), ol d AFH=
FX9 o= AAT A44-(1999). AeAS(1999) S dAsHsTh

olg|g ABES AAolx hAAEY MU &5 ZE ¢F Uk 2877 EEHE o o
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oy

g Zol7k Al Ao2 ARHY, 99 AHES & ¢ AAEY NAAe] dF ¢L2 5
T NE VT 58 At AAEE B 380 £5& ﬂri 71E 4 A& Aok

AolA ¢zt LBMY HsE 2HEd ohgFE 5(1999)2 457 19 900kcald) AolAde AAF
A% Ax A 4505:1.73kgoN A 4F F 4357+1.88kgo 2 *rr-4§} Z4E Jepdon, =34 F
(1999)2 165:7H9) olAFo g 78%7F Bad Ao Busd ot

2 AFAME 12F79 AojAde AAd AH HolAg AA A4550+8.68kgl N HA *
43.00t1.73kg 0.2 2.50kg ZasHoH, ol AFHe FAY Aole AW =34 5 YEE T
(1999)9) A7 Ae YA&tL lon, olytoe oA gt LBMY Wsldl dig o9 AFE
= 4A32 U

FAA Y HolAd I 7+ LBMY #H3E ANOVAZ #AZ® 3Ax &5 127 ¥
AL ST oA} AT 1 K} xbol7t Yepgon oy A {4k 53T
£ %59 %= LBMY %718 Jehde vt dolAd JdS AFH AANGE(%fa)d A
s} @A LBMS #AE yehdt

<]

A9 Fia FEHY HolAF AL Ao B A7 AHAE A 2 2F {idx @
FHE2 ASH AAYE(%fat), BMI, WHRY #Has AAFLBM)Y 37H8 7HA%H. wd
HolA g F2 AFH AAFE(%fat), BMI, WHRY #4 % AAHLBM) Y 2§ Yehl o
Atk ol2@ Az AP AFLY BAE Haske] AdMe A 2EF ATEE. L
25T HolAdd WS AGLEH AolATE BPste Aol Y7 HRAFAAA ¥ &
301 FFAHY WYl & A2z AgHH, AR oY A7EAEY EAFU dFHT A
g. ol & AFAR old #F A7 Bop &EaA o] FojFop & Aoz YA

}.

|.

2. ¥3AAY w3

1) TC(total cholesterol)e] @3}

Fa4 S % TCY €HslE FHEW YR F(2001) S 4339 #
1757me/dl Z28Q R, H4(2002) = v AFAMA 859 ARA &5
AR A ¥ 2597 gastAaon, e¥A(2003)2 125779 FHAHY 44
TC7 #9384 A=A

a8y AEI(1989) = 5480 Ade FF 1588 dEo2 1058 dojzy 58 AA
T A% 8 A 14H1Img/diAA EB F 1409me/dIE A A F EAHoZ §9% Aozt U
EhR] gt Eot wEE (191 125770 do2YEE AAl A 186.3¢184me/dio A AA] F
181.5¢20.6mg/dl 2 tha ZAsF oY FAHLE Fo42 JeldA gxen, P& F(2003) &
Azt 1A 0FE ez 165 ¢ 13608 F 389 E2 65~80%HRmaxel si@ste &

Ak gEoZ TCE
€ A% 2% M
%

]
4 gar] 24
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FUL2SH AO|XEI0] HIStoiEMe MHZY R EEXIHY DX JE

A &5 S AN AF TCe €5 AET &5 Foll 047ne/dl ZLAAT SAHLE GG
Aol 7k GebtR] Gtk o]l &80 TCAl mlXe T dstd o8 4td 97AE Kol
I Utk ol AFHE2 E5F TCHY FAANM M3 &89 FF 88 E Uk 59
71t SOl w2t Zol7h Y ALE Al dr

2 AFdM e et FA 208 S e R AL £35S AAIS 23 AR A 140.57£19.44me/
diolA A=A 12F ¥ 11657+2258me/dl &2 24mg/dl ZAsH {97 apo]E Holw(pd01), B
2 5(2001), H4A(2002), LFH(2003) & ¥AEL Ut} olHF A 5L Folo F
LCAT(lecithin cholesterol acyl transferase)® =W lipoprotein lipase 47} £7b5 o] 2 AH
£9 dAE &9 o] UEYa SFon(HEz 2000, 4L &5E ¢ TCY Wste &9
AsES vES 4F Ay, EEHN 289 AP FaAIE ZHAR WsE JtALgy
Atg €t

oAt TCY Wsls AHEW HA(199) = 37 A=A S st ¢ H lkg ol Al
Fol #ad 0P ddez TCY HstE AHE 27 HA Ad Hlslg HX & @i‘é‘}?&—"—b}
SAHLE Fog Aol YEtA ottt HRE F(1999) 2 v HF A4 45F S HALE 4

Fe HolAge A AF HA A 18l 68+877mg/dl°l]/l1 AR 453 158.17+8.66me/dI 02 F
gatA ZaHAeH, Ellis 519872 1489 HTgdd e ddoz a7zt 4 37179 Az =e
20](300-450kcal/¥) & AAIR B TCY =71 F9sHA ZFAHA

2 AFANE 12579 HolAds AAS AF HA A 166.14:26.64me/dio) A A]o]A G M X
12F ¥ 141.29:33.10mg/d1 22 A A HBT 2486me/dl TASHAM FAF AHo]E Bo|H(pd05),
#a9 atol= JYAT AAR(1999), HEF (1999 Ellis 5(1987)2 A+ Ao}t A&t
o} olo] wjF AR = AA @3 0% viHez 43 & A& A7 e, 848 A%
AFE &0, JEAAYY HAE seiv, TAFNY HHE 22T g TCY £X& &
2A1Z F Aga dAA AL Z 2000).

T4 E5H AHolAd Jd 1Y Aol ANOVAR AR 23 &5 12F ¥ #4344 &53
g3 oA G 25 TCY A& Z4E Yoy A D= F97 dsrh Jehd
A Gt ole FALE AU YojAd Jd BF TCY A wstd ZFAHA WslE 7HA
gton, TCY FA7t dagol wet 43283 A4 A& Ago] Fojgo] 47| vt
oFA ZF ARG Ao Tgo] d Aoz AsET

2) HDL-C¢| #3}

A8 53 HDL-CY #istaln H4aA(2002) e F44 &8 AA A 4186+ 8.09me/dIolA
TEAA 8F ¥ 50477.2%me/d1 2 7R AolE YERARL, 2FH(2003)Z 12579 F44L &
Al A 46.8644.56mg/diol A DAl ¥ 63.43:8.02me/dIE G o] YERRTE ¥H3E F(2003)
2 UFRY FALEE AZA ¥ 86me/dl FUASHAA RFAF AolE YW 1Y AEF F

Al A
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(2003)& 16579 f4th 2&olM HDL-CZ AA A 51.1¢12.28mg/diol A AA] ¥ 51.5+8.93me/
dez &§ Fd % It oy 9 o= AU

T 479 2% 23T fALLES AN 2F 42 25 AR A 4786+ 6.47me/dIoNA A
A 125 F 5229t7.32mg/dI 2 4.43mg/dl F7VeIH FF Aol & BYR(p0l). o)yt An:
&9 zol= YA FAE 5(1999). A4 (2002), LFH(2003), ¥ 5(2003)9) AT 4R
st}

HolA @3 HDL-CO WstE AHEH GEF 5(1999)2 olAd A 4F & {9 g4
St AA(1999)9) A7 AFANE F3F }o]7} Vbt

2 Q7oA HolAg# HDL-CY wshe AolAld A3 A 4586+6.94me/dio A 4o A& )
125 ¥ 141.142745me/d1 2 X R ARD 471me/dl ZABAM §2AF xto]E B Y Oom(pd001), ]
AFe Fa9 ol AT ARG (1999), ¢H&E 5(1999) 7 LR st U}
L &53 AolAld T 9 ol ANOVAE ZAF 23 &5 12F §F 42 257
@2 HDL-CH A7t 37hat vhd, oA g g2 4 E vebdt HDL-CY A7 84
£ AZZES #45n 289 Y0 FAEL FAJL YoldFE APL FolAEY 99 2
o} gdste] FU42EE 5 HDL-CY 37te 2435 483289 ool 8o & Re
At g

fru

3) LDL-C9) #3}

ARE AGY(LDL)E ZH2HES 2usle F9 Aggydoln) FHAHEY ZBoM &
3 Y& ZHLHER 2eiA ok LDLeFol FolAd, HE5, 232 59 fuE &+
ATH G2, 2000).

#4253 LDL-CY HsE 4¥Ed &4 5(2003) #4¢
& ¥ 4 Aoz Jgiy, o9 wiz vaide T2
gou G Aol JehdA gskoth w3t 5(2003)2 24F37H9)
€ 21.8mg/dl 2R K7 atolE YR, LFH(2003)2 Y 143¢
FA2gE7] 5& AAF EdF LDL-CY Wste &% Aol vl&l 12F F 46.00me/dI7} §95t
A Zastdd.

2 FFAME 334 258 B¢ LDL-CY #HaE 2uud §42 &5 A4 A 14057+
19.44mg/dIN A HA 125 ¥ 11657:2258mg/dI 2 24mg/dl TAsH % zo]E& Holy
(pC0D)., BE&TF 5(2003), 2Hd3h 5(2003). 2¥H(2003)9) A7+ZAHe xstx Urk. ol 2
e THHA FAL 52 LDL-C £XE f9aA Z2A71HM 3 ) SH2HE0] 23
g Jehue 34598 289 S48 9F & Ug Ao AREG

HolA &} LDL-CY wslE AMEd AA(199 9 A7 A} 37 ol o AT 4
£ JE ¢EFE F(1999)2 4579 HolAdo] LDL-CY =2 #stAl Z2AAX Ellis

ol
do oy b
N
4o O
024
)
po
o
b
L
o

2 ax
ox

lo

il

~

4

N
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[AASED AlojKSto] BlotoiE Mol AMZY ¥ BEXEY UIXE S8

51987 1489 v JAL oz JolAee AN F3 22 ZHE U

B AZoA AolAd Aee A A 144.86+24.90ne/dIolA AolAF AA 12F F 125.29+27.69
ng/dl 02 X AR 195Tme/dl At EAFCD & Fol§ Yehiom (p(0h), °le 2
Ao} (1999), HE&F S(1999). Ellis S(1987)F GAske Agolth. ol 22 Az HolA
w77 E= AASY AAxe) mEh 19 Aole AMAD AolAFE T LDL-Cl
Zagel me g W 2H2HE0] 2AEN Y BLEY 89 HPEE BF 7 U2
Aog Asdd.

A4 25 Jud oA AUt HolE ANOVAZ ZAF 12F ¥ F 2L Aele
UehlA QsAT £ A¢ 2% LDL-CE #9s FaA7e Fszt debtoh 23y A3
ol $o8 Aol7t YEhEA @ton, old@d AdE LDL-CY #ad oA EAE 2
THe A4 2% Jud AolAd Jdo] FAAY WEE el o

4) Triglyceride(TG)9 ¥ 3t

A4 (2002) = H)T AZAA 83T AAALEFE AANF AF FAA A 157.20£15.13me/
dold SEAA F 10680:28.1lme/d 2 FAF #AE Jebdh ¥ Motoyama (199 =
W22 gaoz F 3~63), oFF 0% VIYE £ S48 £5E AT 2% TG =9 79
& A7 AQYL. Goodyer S(1990) = FPAEL at: QNS ez 27 248 A
A TG %o FAF Wslrt i

B dFos $A4LeS Ao TG WA #4442 &5 A A 7943+ 34.42ne/dio)A
AX 122 $5520:870me/dl 02 2414mg/dl FAAOY FAHLRE §AF Fol7t YEhiA @
gtom. o] Motoyama £(1995). Goodyer $(1990)3 A ste AHE vebdth olg 2ol 4w
9 Age a9 43 Aok LZAT, L5717 UL WEAEY AU Sl T Aol
7t e Aoz Algdnh

NolAeT TGS Wats Amrd 2R(199)E 3F¢Y AojAde] TG =& FsH
ZanZon, H82 5(199) 7 Ellis S(1987) & HolA@ol TGY =& FoatA FRAAH

U 2 AFAE AojAd e AA A 6271:11.9me/diolA AolAFE HA 127 ¥
5786411 22ne/dI 0.2 AR AET 486ng/dl ZAFROU FAMCE K@ Aot UehiA @

Sus 254U AoAF Y 29 AolE ANOVAZ AAE 2% 127 § e T f9@
Fole UERY. ot S44 £E5UDH AolAF YA R9@ Holx YA FAAD
Ga gasgou EARTAAE Mash YeA got o sk AW el Holrt Yehd AL
2 AT gUd 44 253 AoAdY AANWY. 7172 WE WS AAF 5¢ T
Aot AABTHA TOY) ZHadl uo 234 &t ded ez 429

9o $ALLER AolAdel AR PAL P AWBYE FVLFE TC. LDLC.

-70_



0|25 - 0I3F

TGS #29 HDL-CY %7t 334 9&& mAD, 2oAde TC. LDL-C. TG @&l
2332 98¢ uAAW HDL-CS @ ZaAZo2H ZAHE dehla ot w2ty 2 o
FRE olBF ZAFE Bgay] ga dolays eEaEe BPst AP A% 22
EAAE B 5 s Aoz 43dH

TG AZ7AB AN Ut BARE H2ds) A8 AUAA 22 E At AolL
W BTHE o= AT 28 Uk AT YA 22YE AFste HolAde AFSL £EL
Yol 4 7HAe) EAS TEetA oo FLE LFUWE BT VT 5& T HAA &S 24
syt 3BA s dg & A Ao Asdn

V.2 &

AAYEo] 5% o4 M AFH 207 WFo2 1257% AT FUALEETH HolAE =
2399 *Hll"’e,(Weight %fat. LBM. WHR)® @%A2TC. HDL-C. LDL-C. TG ®lA=
9ge BAT AFHe USH 22 2ES EU

b Az A3 24 za A 3§44 LEAVH AN AW BF H9B(p0D F2E Y
BT, EARGOINE §9@ Aol A stk

(@ %ate AX A% AA F $42 LEAVH oA YW BT FARpUD FLE
UEpD, EARTAAE $9@ Hol7k dehtA Qs

(3) BMIE AR A% AR § $44 LEAWH} HolAE V& 25 FAVOD F&
HER T, AR RN §9@ Hol7k dehdA asnh

(4 WHRS A3 2% A% F #4844 £509% dolAd Y 2F FI3(p0D F2F
UEH D, EARRAAE f94@ Aol7h dEhtA Qs

(5) LBME A3 2% AX ¥ 42 £3FRAAE 798 2718 eI, HelA
@3 EAQTAINE gAdR o, A% Aol dehtA gsteh

mlm

2) Az AAxA9 ws

(1) MZ& Ax AD HA F one-way ANOVA A} F42 EATFH HolAd . BA
Aue g9 Aozt Ye(p05). AHRAE Az fadd SEHEH HolAd A el
$9% o7k UEhtA g1 BARGH $42 28HY 9 HolAR BEte {4F Aol
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7} Yebse

(2) %fate AA AT HA ¥ one-way ANOVA A3, {44 S5 oA Ad, A4
Az Fod zol7k Jebg(pd05), AAEE A3 f44k S5 oA Jd e
T A7k vehtA @oki, A GH fAL AT 2 AolAd JY A7 Ao
7b Yebste

(3) BMIE A A A % one-way ANOVA A, §44 539 oA Ad, T4
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