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The aim of this study is to show the results which we analyse the interrelation among the physiological variable
elements,

We survey thirty fat women who don't do exercise regularly and are thirties, in order to offer basic data for sefting the
optimal exercise intensity through the efficient fat oxidation. We use RAMP 1I protocol of the Ever Green Hospital,

The results are followings .

1. When the optimal exercise intensity for fat oxidation is done, there's a meaningful relation among the fat oxidation,
O max, and respiratory change.

2, When the optimal exercise intensity for fat oxidation is done, there' s no meaningful relation statistically in O max,
heart rate, respiratory change, and caloric rate.

3. When the optimal exercise intensity for fat oxidation is done, there s a meaningful difference among three groups in
%VO: max, However, there' s a meaningful difference between group C and group A, B, and there s no meaningful
difference between group B and group A.
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I.A &

A7e} $AHYL 92 &3 359 FUOEA, AT
o Ago)  HF3E AAsA #rd T U9 B
3 o]7]2 A% A YA wste A7 HEE Ho &
g8y HYsA TEAFE IE AAGFY PL2
A &5 B8 (hypokinetic disease)2 Ee sty gloH,
=% Z2 e Fo4dA Fodd A &3 A ug
of B 9%E viXT vk AAMEFY E5L 196090
Fubeg Aoyl UWEs old o AlGE o FHF
Z7t) ol £8F g0 BIHT UK Turpeinen,

=

vigh 43 oubd Aoy AA e &5 AAY

Ho g ZAaNd ¢ e FFEAEANZ &5
223 Hue] o] Folzel ot
(Wilmore & Costill, 1988). &5 4% W& oA &
dux 27% $99E AuA AA, H24HY, Z2a
2% 5¢ xFded o F8% wFE AAL 9
o &5& dASYS FANTE AR AR A=
2 £%S £9% 4 Jdehde dabieg AN EE
HYEFAG P ZN &5 A, F A Az

41

v

S5 AHEHE UAdE B53Ed Ay, dgd
oA gude 2E quxgez AMLEHE Hgol
¢ Rouz g@43En Aol F3 AUAHLE A}
Lok £EA ] BT E5BE 22 FAyde @5
8o F qUAIYLE AMSEHY, 2FAIZ0] 0E o
ALHE Ao Aol AU gez Axse H&L
Z7}8A ®rH Satin & Golnick, 1983). ol 7 A3
2 5 g2 dFEe] A4 502 FHE A
FEL W& AR $FA B2 JdUAE Aue AL
A "o ARl 2AE Rolth( Kelin et al, 1994
Holloszy et al, 1998).

o F AX X9 %3 (American College of Sports
Medicine; ACSM, 19%5)4e A7%#% A4d7l% fA R
3¢ A9 2FATE Ad H2HHAFY 50 - 60%7}
AR Ao HEHYAW, &5 F AL dxAIlE
SERE AR dE =ode AT o, Ay
dx SEAEE AT YA A AU AG4E,
EoYe Ax, 535 ¥ Add o€ 54d B3

GTHI Uk gt Fxo g $FHEE 4FE A
+ 3 AFE 58 AdAA 34% Boe AAY A
FE 58 AL $5AEY AN P =9 A7
o ¥ Ao AlgHT

T o)

e

Age davigel HAHA $FAEE HES ] AAAY
A d2€ 918 Efold Zx 44 2@ ARE
Agst=d Sl

I. 9+ 34

1. 97 g4

2 479 dAdRe AAEYE 2 43EE, #IFU
7%l = A% 200 ~ 500 Ao Ao
25 ~ 30%<% 1098 A Groupl. 2 &%, 31 ~ 35%9l 10
=2 B Group, 36% o} oA 108E C GrouplZ T+
T3t o5& Al Avtel A dge Wi AR
o ¢ 44 &2 A48V FYM(informed consent
form)ol MRS Stk £ A7) At A7 A4
AE AAHA 5L (Table 1)# 2t

Table 1. The physical characteristics of subjects

Group A Group B Group  C Group
Variables (N=10 (N=10 (N =10
Agelyrs) 3494361 3651669 3741572

Height(cm) 15934521 15874456 15881543
Weight (kg) 550+327 6314512 7761685
Body fat(%) 2721246 3291213 3981252
Fat-free weight(kg) 3961269 4231342 4524567

Values are means £ SD
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2.AY =
B Ao AL E APE = (Table 2)8 72},

Thale 2, The experimetal equipments and main checking

point
m::l Manufactory & Model Detail Remark
Control exercise work- load
Treadmil JAS(USA), Trackmaster  and analysis EKG ard
heartrate during exercise
Auto gas analyzer COSMED(ltaly) Gas analyss
%fat analyzer Indody3 0(Korea) %fat analysis
Resting Heartrate A & D{Japan), TM-2654 Resting heartrate
Height gauge Shintokyo Denshi(Japan) Height
Weight gauge Seuwoo(Korea) Weight

3. 2 A

4gol ke AYASS ¥ 4Y uNL BYEE
BY $EL A7 YES $TAT AY A9 AY44E
AT 204 oFelt B oldlgl ThE g4 4Hslx
AES sk

1) ¥E &3

H - 2EHAE ARE] A ¥R 24 sA7tA 4
Aol E23te] 10879 HHEHE FASHA HA
Aetrg FAF8T N9NE 3L AYE B4/
Indody30& ol &3te] AR WE(%fat), AW, A=
A Z(Fat-free weight:°|3} FFWE %78, AW $5%
(Total body water), AW 488 (Total body water %)%
< 33U

2) HA-EFAA
AAd HAEF FYEE Fristr] AN Ed=
(Treadmil) 3 Z& 71284 7](Cosmed, ITALY)E o] £3}
o HYze A ALAAFE S HAE )
Aol FES 2EHAFH EdSgd dgHRA7] e
AAYE 5%9} 30 mph&E2 38 A/ E AAsgE &
EEF Ay 23 & 9% A3 EF 127 fEHd

CY9ET uuAe AdLE A8 AT Y A7

o8 st

3% 7tE BAE f8A AT 7tAEAVE A A
ZH Ao oju] 7bEE AL AEF SAL A 2
£A47] 22§ 9 EF712(0,10%, C0,0%.9 0,25%, CO,
5%)8 A HExe AL nANALA 31 TV
#F9)7](calibration syringe) & ol €3t 7tA &3 §37|
Pneumotachometerd] ¥ AZE & AA %Y.

BE 38 b2 BALS Y ¥4 o 0Zvid &
HIATE AU Hu AAAHHABY] AL 2FARY
e E75tT A4 A Fol 9 o SR e
193 ¥ 3EZEEe] 1102 2HAEE o, 24
2o} Ho dukpo 2 A9 22 A 7E
F A 718 T2 AIHCE Sy

2543 ¥hd 2 RAMP I(EVER GREEN HOSPITAL)
ZZEE (Table HE Z7|9 2YEZ 20mph, FAE 50%
oA wf 28wtk 2¥ =& 05mph, AAMEE 1% 714
A= g

Table 3. RAMP 1I protocol for maximal exercise test

Stage Time(min) Speed(mph) Grade(%)
1 2:.00 20 50
2 2:00 25 60
3 2:00 30 70
4 200 35 80
5 200 40 90
6 2100 45 100
7 2:00 50 110
8 2:00 55 120
9 200 60 130
3) AYALE A% ST FA
AWALE AT EFEUE ZAS RAMP I Z2EEE Y

2 & ApdQdY] WHE 3 - 5%
o FELE AT AYULE AT HHYLFUEE

2k8 B} x)ubed A2 (fat kilocalories per minute:F kcal) &
2 W3 AIXNE ved o 5%
T2 AAssh
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Table 4. The lusk table,

Nonprotein RQ  Cal per 02 1! Carbohydrate Fat

Table 5. Correlation between fat oxidation for maximal

exercise infensity and physiological variables

0.707 4686 0.0 1000
075 4738 147 853
080 4801 317 683
085 4.362 488 512
090 4924 659 341

095 4985 829 171
1.00 5.047 1000 00

9%iat FFW FOME]
VO** R HR
Pearson
282 3% 569 -673 02

Fat oxidation Correlation

Sig(Z-tailed) 132 030 001 000 10

5. AR A 2

€ 979 2 A8 $4E 9% A PP PC
£ SPSS statistical software(SPSS Sta software Inc.)& Al
L3te 157He HuAWEAE Uil 5745 g
& EENEE 42 HAT 9% AY d4%E
o 918 22 A (Independent-One Way ANOVA)& E3}do

Fagon, 1§ §4¢ Aolg Jebd & e
Bonferroni WY L2 AREAF Sgod #odx £F2
KOFELE 4383t

0 g4+ 4%
1 A% d4est A Ael WS 4

A dage FFE £ 7 Av AAYE(% fat)t
AR A F(FFW:fat free weight), ALds $FA:
{FOMEL fat oxidation for maximal exercise intensity} 59
A2 A WRIEAS ABBAE (Table 54 HE u
g 7k

A A2FF 43 SFATAANY AU W
ABBRAY Ads A AF(r=2396), 24
(r=569), EXTH&(r=-673)3 Fol& FHHA
o,

=L
#HF
g

2. A[RALE B AT &5 FEA A
A wo)

A g7 ARALE A $F AEA A& A,
Aubs, BETE, A AL 2, I24NT 59 Aol
(Table 64 i ssh 7ol vehgo, 7 Walg Al
252 948 Aole BolA Gtk

Table 6, The comparison of relative VO2max, HR, RER,
Fat Oxidation, Energy Consumptionfor maximal
exercise intensity.

., Item
Variables means SD F-value
Group
. 1032
o 3070 % 5
(al/kg/min) = P ‘ :
CGroup 10 1507 189
HR A Group 10 1152 1658 358
G 1 s 1329
(beats/min) B Group 0 1148
CGroup 10 1164 1021
76 0 AT
(Cal/min) roup . 1
C Group 10 m 0.020
7 7
i TOn e
(Cal/min) roup '
C Group 10 428 095
A G 10 46 128 2878
Energy Con B Group 10 442 086
(Cal/emin) roup , ,
C Group 10 558 054
uetE} Be A Group 9 A4 A#HFo] A} g2
#g BHAT FAALE oA E godth T8 AW

A2E A% T AEA ZFRGEAE IFTA Hol
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#4949 - 2748 - 4Fs

7t gl AoE AANHYAT, A 1§9 Hio TR
Lusk Table9] A 4% vl&2 #4FEHE ojuf 9 oy
A Augke] 772%7) AW dxd AP Aoch IHY A
25 Athk AHFY oyt goBZ AAHoE AW
YAl 2ojrt G Ao Jehtdly AlRHCH of#
§ AL B M AL MHT olatzlets W& FH
& o] 4% TFXPEE ARY Ak ol A/}
A #4328 o e @] g ety A&
ot FEAE duA d2uES AFEA wgHA &
B3, gty IEREEY HLe By HdEe A&
Qd EEANZE A Aol uiAHPA, LA,
1997)¢] 2AE APPse A2 AlREH

T, vzl wet A dAFH dFauFe
AG Aolg HolA Ged, oA nFA(199)¢] o
T Asst uins A IFo] AR BEE BAFT
low, o]24:(1998)¢] ZAst wwad & A+ Ay
AEE EFo|d HA Fot AYsEo] @] dEd A%
dago] ¥ Zog AgH,

3. AHtiA ol # o) ALAA H = (FFW & BW)

A2 AHES FFWS #F[body weight:o]3t BW=Z
E71#]e2 Uy AdAd HUA2AHAFY viiE
(Table 7)ol 4] Beups} 2}

Hgtzo] @& AMF 1k Hdl FAAHHAFE A Group
(329+49a/kg/min), B Group (302+28mul/kg/min), C
Group (261£34nl/ke/min)8] £22 JFTl fog &
ol (p{05)E Bger, AFHST AA C Group I A
Group R B Group 7t #9% Aol(p(05)& BHoY A
Group # B Group & 9% Aolg BHejx] ¥sich A
A AFog e Hol A2AHFE A Group (446
6.7d /ke/min), B Group (44.1+49al/kg/min), C Group
(409+52nl /ke/min) 8] &2 2 JetdO o8 ol &
BolR] st}

vjgrel o] AL E HY AT BY A7

Table 7. The comparison of relative maximal oxygen
uptake by body weight and fat-free weight
Unit: nl/kg/min

VOmax
N BW  post-hoc FFW  post-hoc

Group Item

A Group 10 329%47 A 46167 A

BGroup 10 302128 A 41+49 A

CGroup 10 261134 B 409152 A
F- value 842%* 124

Values are means+SD
A : nonsignificant difference with each group
B : significant difference with A group B group

HEk Ase) ¢2 MF T Ho HAHPFTL A 287
of fo8 aolg BYATH(05), A A% AF F Hul
HEHHBL §oF HolE Holx Ytk Al 1E 7
AARE fe Aojg BYAT AALFL £ 2
o|§ Holx oston] A AW MF F H) MAHNZ
L Huest 7 22 C Group ©] 409m/kg/min®.2 7}
2 dstel olE Al A AFol 652k 22 M B3
2otk ol § Ade uwt dAE AFT H Aa
g3 o] WYTh=(Famel et al 1985) Aot YA &Y
A A A AZ P Hd BAHRBL ANE A9E
X 1=

4. A BA2E AT A &5 =X %VOmax

Hitteo] ME M 1§9 AWAAE A LFEUTA
o A %VO2maxE (Table 8)A B upel 7ho]
C Group (61.1+£439%), A Group (52.19+10.12%), B
Group (4986+585%)9] «02 Jeh} 1§70 9%
Aol(p{05) & BEow, AHEAZS 25} C Growp & A
Group % B Groupd} #9J3 zbo](xX05)E RYAT A
Group # B Group Atololls Fol® aolE HojA| sk
=3
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Table 8, The comparison of relative maximal oxygen

uptake in maximal fat oxidation intensity,

Unit: %
Item Group
N means SD F-value post-hoc
A Group 10 5219 1012 6243* A
B Group 10 4986 585 A
CGrowp 10 6110 439 B

A ' nonsignificant difference with each group
B : significant difference with A group B groupl

Hjgte] Aso ©E HAYdL &5 F2A 42 A
HF(%VO2max)2 C Group ©] 611+439%F #2&HA
() Estoh 23y Hof ARAHHFE A Group
329+4.70/kg/minZ §93A (p(05) Eol Hol H4AAH
#d gAY 94 SEATAY A Ho Adig
o] A&HA &2 AeZ YehiA st

V.32 %

dd ABE Q@AY e AT 59 FAZ A
A gFol AHL I wistoq A B2AE F7t
st A3 HTAFeRY Aol FUHER e FAClT
AF 9 F7tst #A AFol Frtsted AMFol o 045ke
2718 o g3 Zole ¥ &km A FRHE Aol
vehbsl MEd] Ao Fdo] ITF AAZ, o 743
A9 HAL EEoln £HE T4 AAE 2U
A g A AFE 71222 Bdshe AAFS AT
A 23R dehliAT, 2T BG§A g
RE B9Y £ gohnds 9l AL AT

oA E

o2& ujglojety AYY £ Y3, Bk &Y HT o
Fe AALES 7122 AYFR(]AY, 19%8) HT
A2 A AdeA AAge &5 AAWE 2
Hog AN £ e EFASA TFAE F
NE 5& yeiste] Aol o] FoAc Fri(Wilmore &

Costill, 1988) = A3 =79] 7|23}o] £ Aol v
AqAEL ez 2EA A diMge] HAY &
EREE e aFAd AAY A28 A% EHo]
Y AT AR gad A5 E AFEHIA et

Hd AAAAFY &S 58 dAAHAL FEAE

o

T dAY A3 R 423+91% o= 427151%
o Bt wRFRL(OIEF, 1998), A FLHAFY
FZd B2 HoAwds FERE 4 O 7Y
A3, 199)9 vz € 4 Sich C Growp o AW
ALE A% A=A Hd AaxHHAFY Adighel
A 23R olfs AdIALE HAYLFo YR RO
2 dsld Huy ALAHAFT o} HU B2AHHTY A
iztol Fobd Aoz AlgHch Hol AAHHTFY 5%
o ZxdA £5& s AL A BE dquAge] A
g BHA olFFdZ RIHU2H(Romipn et al,
1983), Al AAAHAZY 5% E5E e U A
AL YA aule 50% 8 AA AT AAHY oY
A A ¥R At MAE

#9] AAE F39 C Group(HITE 36%°14) 9 AW
AAE % HF EFATAY AAAHY FEAh fAds
A gA U 3% vty A Ay ZAE 98 /4
2N L 5 E o 60%VO02max7t E1FE AL E AR
gt

E&HY AL E 59 uuEd SFAE 4R
gag N2AEAFE 9 H 5o FAstA
B 30~40t19 H|TH 422 Ever Green
Hospital 8] RAMP 1 Z2EEE o|43% AU 5HAE
AN AWALE A% AR LFHTA AAA ¥
59 #AAE v9Es} 25~36%014U didAE EAF
A ogs 2o

ABBAE etk
2 ARALE AY A LFATA A IFV H2A
A%, Aus, SERVE, AYALT, AFAuFL
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GroupZ A, B Group 3 #9g Aol HAA
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AANE, ALt - e dAEBAL 190,

nrdd - Ho ALAHF £2o B HdAEds
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