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ABSTRACT

After maximum exercise subordinate fencers’ heart

exhaust ability analysis

Lee, Keum Nam

Advisor: Prof. Wee, Seung-Doo
Major in Physical Education

Graduate School of Education

Chosun University

This research got result following conclusion that analyze there is ifference that
keep in mind maximum oxygen intake amount, maximum heart rate, exercise
continuance time connected with heart exhaust ability executing maximum department
of athletics low class test by Bruce method using Teuredeumil to total 20
fencers(PlayerlOpeoples, non-athletes 10peoples) to search high school fencers’ heart

exhaust ability.

1. There was no difference that maximum oxygen intake amount(VO2max), heart

rate(HRmax), change of exercise continuance time between two experiment groups note



at maximum department of athletics low class test (p <.05).

2. Change(VO2) of oxygen intake amount appeared high in Fencer between two
experiment groups at maximum department of athletics low class test but there was

no difference that keep in mind (p <.05).

3. Heart rate change(HR) between the two experiment houses appeared more or less
high in non-athletes group at maximum department of athletics low class test but

there was no difference that keep in mind (p <.05).

4. At exercise continuance recorded 14minutes 89seconds in Fencer, and 12minutes
57seconds in non-athletes group fencer compare to non-athletes and keeps in mind

as long appear (p <.05).
5. athlete players about all step of exercise appeared more or less high in step oxygen

intake amount(VO2) at all-out, and Fencer’'s appeared by 64.5+2.23(m¢ / kg/min) and
appeared from non-athletes to 52.6+2.40(m¢ / kg/min) (p <.05).
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1947), AAA 2 uHEE o] &3] 150Watt2 523 2318 713t 7|25 e Ag
£33l T4, Fox34(Fox, 1973), T3 o= Margaria ¥ £47]7]
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o] 8T A, AAEF WS A, 2HNNY Fhol§Eo F A Foln o} g
WAEe Fdol sl Aol @ F Ah(AAZ, 1985). WA AHRAAZE A

ol 10~20%°1d S7H4 4 gled ol Z
YeElE 7]F0o] ®H(Hettinger 5, 1961). =3k AAlE HAAPEAANA @ &7 24
9o HYA2P4AF =2HAEXNE AAE M T 7
A =@dA=7t otv™, 5F S/ Ad28A S HAET otk A
2AFAF EFFII AUALAHAZTAA F7rEE A vlEd ez Skt 1
Aol olFAE Aol IHHA Hde =¥E IJASES YEE Aotk
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<E 1> &5 AZ=(RPE)
6 0] nothing at all
7 very, very light 0.5 very, very weak
8
9 very light 1 very weak
10 2 weak
11 fairly light 3 moderate
12 4 somewhat strong
13 somewhat hard 5 strong
14 6
15 hard 7 very strong
16 8
17 very hard 9
18 10 very, very strong
19 - very, very hard
20

5. 334 (Respiratory Quotient : R.Q)# 37]) % (Ventilation: VE)
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FE TG odste R wEH Sl AaivFe FUket B0 A

£ 7ol ol olEE A4 SEFAL 100& WA B AU FE9 43 5
e NFE F 1R AEAAE Dhi0Y ok o 5T MEF] B FWAS U
gdth 2 2% 54 1009 AL 2FHAE Frh 25l 3RPEASHW
YAbge wE olasigast MEHe TEA AN FHE EolerhAHY,

F71Zeld FVHAY BEE V18 e 7Y $og2A o FAAE BT FF #

of Uzt F/1%T /1% F o= @ X @& dniwT dAE FIIBVDETGE
BRVEE Avlsitd, $Be 54 5375 F DA AN B e
A AR 5375 F 53 A9 §99 AR 549 B ogHE Row
AAA7 wol Ytk BrlE TF k] o|FolArd A: LYoz £3F
Q7 WEel Fhe £E2H FA% FFolgd g, A £FAA B 55
g St A g 9719 A AbololN AxmBo] olFojTh FHA BT

AAA7E ARt o 64 /ming=olv], FPA £F TFFE 123 A=0lBE ZFF
£ 05¢/min(500m) A EoIk. FARY AEH AT $EA A WAle] Ao
}71F e oF 80~100¢/min, AAE 45~80¢/minAEZ L¥E o2 Yedch
2 AR Aol Ao @71%e] dul 22 1802 /min¥ 1304 /mino] @3hE
A$-7h BTHA A<, 1989).
ar@e] F7he 259 UE 5§ AR1H 2EFB FAFOER 0Tl
. &, 29 FFE A 128 AEAW, AP LFANE 40-5089) 2, 1
5 5F%S FAA 052004 £5A0E 250704 278 Bk 54 dgus
e Az Fhdol g% B AAAuF(VO)T o]ikste A (VCO2)9
kol mE B AR vuARe] £BA Ar)Be) WaE Hugk A o=

2
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< UeuA @49 a3y 29 871%2 Hoigol °27|7HA ojiddtd s wiewd
SAT vHBAE BAT o2 ¥ AMdLE 27 F7]"e] Holx AT

& AHEG ojisteiAA Y] ey o3 2dEHI S dAEH wE Ho
5 2Ad olgu £ $7]Fo] srxiuFd v A  FAZE dguA He
H 2 olfE 2% 87130 A¥UEFAY % &, AW A4ABF(VOmax)E A

i)
£5A B71%Y WAE $EAN, £5 F 2L A7) AAA AR o] &
2 RIS LR BOE IOEE

g AR AR Br1%e] ks Aol dehted, ok A ol

F
XN
BN
1)
2
ox
o,
AN
i)
r o
Y
f
XgL

7 Wl £5F9 AR E Sxuel FAF FARLe] Do, o A7
A& FEVSS Cont 2% 2 A4 ZBAGF A A4 Dol
£ Aol olush, 444 =dol N dojudh & £FxJY FAT W 37
= A2 2EAA B 23 BE FEAZTHY ARAF F77] HE
ol .

AUste e 2EAlE £F50] A58 Het PFe FAY 3718 W3

AA FEARN ANE Ertsted LEEEAMA AEHA FRYEHE fA@T 29
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= A7l WEoltt. 2 F UFL AR FEd olEd AR A A
Q’E‘Eﬂ, O]“\T__’ CO2 /‘g/‘é%’co %}Zx\_i ?_é‘l— §}_6_}- 4":_8_;(.“_’] X]‘:' 7]_}\94_ 34-3:15]01 1{‘
Aoz AZtE 3 3o

2
of)

6. Treadmill3} Bicycle Ergometer

$E5 83 A E Treadmill = Bicycle Ergometer7F 713 o] Ab&5 1 e
gEE AFEo] AHAE grlitdE dE Ad g deif| 49 Treadmill &%

A¥E Bicycle Ergometer2.t} Bo] o] &5 1 Q¥ £ 3tthH(Froelicher 5, 1990).
2324, Bicycle Ergometere 7H40°] A#stn §3kE& @ AASH 480 A A
ol EW AUt AREE)el Ao ARl don, & AP ddeE 3 HAddE
&3] 0] ArH(Froelicher %, 1993; Ekblom B, 1968). 3§ m]Z ol A& Treadmill
o], 18]31 Europedl¥ Bicycle Ergometer’} © ®o] A} 281 Y& ¥ 3icf. adxn

Ay LEPHAANE 92 F 9t A shed A F8% AL VOumax & JEA

o

tijo

i:l

A

-
AAe AAAEY AT FEE9 ﬁgn, Anzste B Pl 79, 1 %
of M, Bn 59 AW BAA &5 2We NAAR 5o oLHT Y3, A

A% ARl Aol ANATFE B} FA B= AREA B, 719
1 $EAY Y #4812 ARZA WY 0§53 ITHACSM, 1990).

£5 A A2AARL £F 2= L A e wsen, o X T FE9
Treadmilll A9l all-out7hA &7 AGeln A&atel Gale At dele =3
HaFeH FolAe] H2PRFE FE7 AW, ATAD] FE FIAAE 2
A% vgol B3 ATAR] DoASE BaUABY HEL woladn Hgth
(Fox, 1973). €54 Wa® 42 UP¥EL 5 3 e Ae BE2 o
YAz a3 Fel dolgls uelA 448D 9E Ae dused o e

K-
x
S\
o
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(McArdle %5, 1991, &4 4], 1991).

FA2E 2F QA ARHAFES o= BAANE LFRHBES Fobel ue
&

AaAAFE FYPRT|A Frlet 2 oo dRdere AGLHE FAGE A
o] F3q 10% ol Hdie A& EerldA vevde 3F, A i
ghgolgta ¥ ktH(Costill, 1967, Fox, 1973). |

HAQdaAdRAZFel o W ZFEFAT EA9] Stress EE WA 2Ty &
5L U5Holmg 2 g5 ol&E 273lE Bicycle Ergometers FHdl4ta
AAFS 44 o= AR AHEEt 83t (Hermansen 5, 1969).

Hod24AFY S3XE 2 H&8WEF o] &5 E Bicycle Ergometero] wat ot
24 YeElvd=4d Treadmill2 A3 %% Uphill Running & w7} Level Running®
W 2ok 2 HUAHAFS AEdUY 9E Bicycle Ergometer® AHEE 4
Uphill Running®]Y+ Uphill Walking®] Cycling®th & 4424 FZFS A4&8 3
ot 3t oled AFE HAY F4AhFH Yol & ZAZY 3 ZRFEGR By
(Astrand %, 1961; Hermansen %, 1969; McArdle %, 1970).

Faulkner ¥ (1971), Glassford $(1965), Hermansen %(1969)9] <€}8}'¥ Treadmill-&
% %9 Bicycle Ergometer 52t 6~15% =4 A A2 H4FAFS JetdUdzn 35
t}. & Hermansen¥ Saltin (1969)¢] ¢]&¥ Treadmillel Al Running®d = 4oz Hd
daAdHFol Bicycle ErgometerolAl Hdi&sd wW ®2u Ed=d 2E 200~
300ml/min®. & 0.8%7} Treadmill TestollA Ekata et 28y 372 A

S
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o oM & Aolrt ik R asgioh
Kamon¥} Pandolf (1972)°] <3} A7FA] 139 test, § Althe] 2 27], Treadmill
< o]&3% Uphill Running, Bicycle ErgometerZ ©]-&3% CyclingolAl HAAHdHAHF
< Cycling® Atttg] 2.27], RunningAlele] Aol wulgh vty xjoe] 279
RunningAte} 2] Zol& H At} Cyclingdhe 5 oA H e HF X+ Running
ojuf Atthe] =7)¢ nu¥ w FAEA @it @r]F] SlojME AZFA FH el
et AHol7b AT Running & wWi7h @& Heldoh ey 87199 o 22 Ao
= ¥32 $23%A &3 Running3dle ¢ Lol 37 AFAlele AABAE o
3 e Aol ¢ T3k 3t
Fernhall# Kohrt (1990)8] |7l <3d &4 2e7ldFddd Rolgd Asye
9] Treadmill#} Bicycle Ergometer TestolA F Y EF Treadmill&sS & 9 o
2 HOARAAFES E=EEIAUJACT. 53 S 2¥r] AFIADAdA Bicycle
ErgometerE 3l $¢ B @2 HUAAAAFES BAdd. Hu@r])Zod dojME
Ad 25 @A zol7t vetA &3t

Treadmille] Y} Bicycle Ergometer % %

o},

4

7. Zd4 QA4 AF(VOzel/kg - BW)
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SR EIE RS L
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8. 02 Pulse (O2/HR)
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S 10~158)/min AE7 F#A o]
LERE MAstel S %) A AUARHAF 10~80%) 23

=
ES EA 13 87179 HAuxE ATFHoz2 A7} 20~2540|1, 3FFE &
40~603)/min A=7F H9, £9 873 80~120¢/ming YERIT £EAH5e AS

£ 120~180/min2. 2 Y eI},
NNF eBAFY Y AL A dshted, £FA5Y TEFI A
Aol7} rke e Auksty Ao|mE 13] Bl Fo] 25~3502 Anteld] nl3
27 dehte Aoz A9EoAL(e14, 19003105 AaHARRE o] bsha
Wz el oa 2P BAF Itk (Sutton 5, 1970).
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Gate Aot 28y AGeFAdle Edold Fol TFAEs}
ol

olN
N
N
i
rir
PO
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1A
(i

old3tgAa wlEF (VCO2)

oMo F7tAngFS ARAEE | FAFH SA-AX3 FLA s 2
At BAAGAHA AEAHAZFS oF 250miol i ojibstek A A& L Al oF 200~
250(me) AEojtt. EEAE aM7tx] HaHo Ud EAEHEAE o] Z2A H
AY, ZA#Eol &FsAY, duEFge] Frtet7] Wi HEFFol THAT. AP
2 &IFol T i &% T He FA Rux 93 T2 A9AH
o 71l F7hekd FEeto] Bt @ojA7] W&l 7k kel deojur] A
A oL 229 FPFo i £FFT Az oL Tovt =FE.

LA oSt wiEFo] &EFEIE FUhl wel A EA olitsE: wWE
Fe oo o]t

oldstg e wMiEs T A AuHldste Fssan 5ol ASFH " 79
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9 2y AaFe ol $ABo| WA Felsuke] elglch BY iud
& ¢ sEmagol dt
Isskutz$} Rodahl(1961)2 &< &3 2 &u3-& F7le] 949 7337 $1s) 27
Bel AYAE P02 ATE & At B2HAF) Aol £2er] ANAE DL
3 ge z7ol Baschy sk
A, AAA A=A ENA 25E 150(kpm/min)E Z7HE AR o] 100(nd
/min)ol ¥ Z7ketA gkokol dhuk. |
SA, YT Jo RalA 238 FEHAFol 150(min)el Fe Tl st v
oo} @ik,
AR, Ak Adake] Age] 33 FHo] Tl .
YA, RQ7} 115014 o]of o} s,
DA, BERA 357k 252 2 60mg/100neo] ololoF Fk.
<2\ Binkhost $(1963)2 Balke(1959¢] #A 254 RQ = 1002 @<l A
2 @etatel RQ = 1002 Ao dADe HA71202 St
Ast 279 4L £ ART T 12 FEAAE Aa ngud o
& Wizl e BV Uehdth 1 A% 55 @S 1009 ARAY 238
A% Bk £50] 3RAE AW YARe] BE odsteast WEH) BF
80 34 AU SolethANY, 1994). 181 2E RQY ol 1159 H 4

o

!

AV

12. Lactate

@izt H2E =2 wFY A EFAAE 5 2od ArE TR A

A
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2% %o 03%8 BAe] AW T&o] £5T £ QU "wrke AL B oke A
oty A7l ATl 60kg AR AS, 2 40%7 2FFolen AT W AN 2
%ol BF g0l ¥ WAA 23S Re A%, NN
o] ®rh Te): B 186 sl 389 Ak

Qo] /4R A FUSA FVAGel gLV oA EERAI T/ o
AERAE WA ANH 37 FFE Rol: WA olusun

2L E o AvzA 39

Ag7E 8% ZAA AAZ A4 JeEud, VOemaxZt £2 @A
=2 A AAEC] YeElY A= 8F 2 AAEY Fole A FHAY

sty £913 A FE Fx vlddx Bo dd@zie =4 JYEldH(Bonen %,
1976).

13. Ad§sh53 AAd3s

3tFo Aol A 1,200kcal, FAS] 739 1,500kcal ©]stE RIS 4v|EHHA
Ay G4 242 E 4A Fr) olnt © HL Z=E HdHW ARF o
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he Rate] AE Aol FAAE o 3~4o] i1, FAL Fakel FAA
e o 4~5% AL ok AU FEY FHL 1202 du $HY F

bers stk

hud

4) A w23 (RM : Repetition Maximum)
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Ao MRS QWY TR ARY FHoz 53y

= Agsto] At

- 148 5~10kge @3 AN} 232 5~10kg?) %L Fusid A
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%0,
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- v gt A FFE NFoR gy 2e $408 RMS AR
[(F#F=xH A 34x0.025)+F F]=1RM

- dolE Edolde Hi IHECA HY 6AHEZ T Hd WE 3
£ 2RMelA 10RM°] ¥t}

5) % ¥ Xx(Frequency)

o

AEG &5 UES S AL Hdsts 43 ol x8As 57 33

=7 31 daAIE F3 43 AA} A Z7 2354 £ H(Spilt Routine)
S o] g3te] WA F2o AFAl flol 2HF & E& F Uth



6) +F A& ANH(AY AFX)

Ho <89 oF 80% ©]4 5~10RM¢] A% 2~3%] 13| o @2x7 &33 0]
31, Aol 289 o 60% 15~20RM] 2= 1~2%°)] 139 "x7t g33 ot}

7) 2ATE FAS A3 EFolndo AW
(1) €% 7= (Intensity)
Avgol oig 718 AFe Aol JAR dutd oz X 7Y FEE A%t E

dolde Axe Ao 289 20~30% BE7F A3t

(2) % A|Z¥(Duration)

(3) €% ¥ X (Frequency)
oA 54 Eﬂ]ﬂ‘a‘% FEAQ Zwe Edojdolr] Wid 29 & £
=

b olg B $F NEE 33 63 st 435k
8) 49 A7 T4 AT EdoIYY AW
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Equipments Maker Model
Height & Weight Standing Height & Body Weight Korea
Treadmill Newroad21-AE25
Quintom Co.(USA)
Gas Analyzer Q4500
2) A 33

SEEHAAE Bruce3(1963) 282 Ef=(Treadmil;, Model Newroad21-AE25
Quintom Co. USA)E ©]-&3t9 AAE(ECG monitor)E #A 71E3HA HULs &
AA FdHed, &5 F 79 3FA Jt2EAFH &9 FAHAL AEF7F2E A Al(auto
gas analyzer: Q4500 Quintom Co. USA)E Al&3lq &9 37
(VO2), 494 (HRmax) 5 AH&E34oh
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T 8 VO2(me/kg/min) HR(beat/min) Time
Althetes 64.5+£2.23 194.0+6.10 14'89"+1.40
Non-Althetes 52.6x2.40 - 198.9+8.50 12'67"+1.51
Mz+SD, p <.05
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<E 6> AxAHAF A W (mt/ke/min)
T Rest 3min 6min 9min 12min
Althetes 7.50 20.51 26.44 38.04 48.58
+1.66 +2.10 +1.20 +0.17 +0.75
Non-Althete

s 7.42 19.35 25.30 37.44 47.04
+1.30 +3.42 +4.15 +3.10 +0.05

M+SD, p <.05

FelA dAQ 3% FHE 6E7AE AAAHAF Fo] 26.44+1.20(ml/kg/min) > & Y
B, gukstAl o] 2530:4.15(ml/kg/min) 2 JERY §oFFo]l Qe RAoeE
B} tHp <.05).
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AR SAA £FR AR 68 FRY 9EAAY A2PAFES AAAS oA
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) s A7 9% FRE 12EAAY AEHAZES AYAF R
4858+0.75(mé/kg/min) 2.2 Ve ow, ARt F A E  47.0420.05(mé/kg/min) & =

et AddeTod g4 w4 vEsted FAERe] fo @ A7 itk <05).
Aul(HR) 9 ¥t

kel WA MR (E-D AM AAD et 2ol FHA AusE AYHS

Toll A 69.30+1.15(beat/min) 2.2 UEltow AWt Al Fol A= 76.10+8.10(beat/min)
o2 Yy 793 A7t gl A2 YElEt(p <.05).

<E 7> Autee] @A as (beat/min)
T& Rest 3min 6min 9min 12min
Althetes 69.30 109.8 124.4 163.2 179.40
+1.15 +12.10 +10.19 +12.10 +11.39

B 76.10 115.8 137.6 172.4 196.9
Non-Althetes| o' +9.19 +11.30 +11.60 +14.10
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