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Effect of Swimming Ability on the Relationship between Heart Rate - Oxygen
Uptake during Tethered Swimming
Tae-Hee Choi
(Department of Physical Education, Cheju National University of Education)

ABSTRACT

The relationship between heart rate and oxygen uptake during the tethered
swimming and the distribution of heart rate during swimming lessons for three
groups classified according to their swimming ability are studied. The results
are summarrized in the following:

1. The VQorest of the male A group(0.523 £ /min) is significantly higher than
those of the female A group((0.244 £ /min) and the female B group(0.247 £ /min).

2. The VOsmax of the male A group(2.887 £ /min) is significantly higher than
that of the female A group(2.186 £ /min), while no significant differences between
the male A group and the female B group(2.330 £ /min) are found.

3. As for the tethered swimming, the VO: of the female A group is lower
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than that of the male A group by 0.235~0.438 ¢/min. It indicates that the
female A group has an advantage over the male A group due to the smaller
physique and the lighter underwater body weight.

4, As for the tethered swimming, it is shown that the heavier the tethered
load is, the more the \702 of the female B group is. It indicates that the
female B group suffers more load for the same weight because the swimming
ability is relatively lower than that of the other groups.

5. The distribution of the heart rates during time trial, practices and
combination for the male A group are 46.3~55.6%, 63.1 ~63.8% and 64.6~67.6%
between AerT and AnT, and 20.1~36.1%, 30.0~36.2% and 25.1~32.8% over
AnT. This indicates that both aerobic and anaerobic power may be improved
by these swimming lessons.

6. The distribution of the heart rates during time trial, practices and
combination for the female A group are 11.3~20.1%, 34.8~48.6% and 34.8~
63.1% between AerT and AnT, and 51~7.8%, 21~54% and 0.0~23% over
AnT. This indicates that aerobic power may be improved by these swimming
lessons.

7. The distribution of the heart rates during time trial, practices and
combination for the female B group are 19.3~285%, 30.8~37.1% and 34.6—~
56.8% between AerT and AnT, and 2.8~4.7%, 0.0~0.0% and 0.0~0.0% over
AnT. This indicates that aerobic power may be improved by these swimming

lessons.
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AagFe] AMa-AEAAYg BAel uAe 4954 9% 3

FC3AEY 337 R AGAF )9 S4%telyd BY4F agn EEAYE
9% AFY 2] BE EF-BHL FA0E F $LATF AHEH AT
A28 e 949 AFNE $FFH AR ezl BASE FHEA IV
A% $EREANIL Pasith ol $ERHIANE AFHA €55 EE34d
SERHE AT FAY GFY AYFH s5o] FAAEH 2Ne W FH
o) 7}53=2 HAH glo} g APl wrhe AL 2F3 UG
SALEFY YEFHQY 52N EHE Ultread mill), vio| A2 F dl21m)
B (bicycle ergometer) ¥ 2H|o]2 W(stairs mill) To] Ut A, FHR}A oA
Pl Re &5, %) g5 BYo] HAFH A ¢F, TFH T FFo] U
HoAE $F, 2399 YREL Lo g3 TAFHAE £F 9 F4LEH
B OE E4e 23 JE 959 $ERIYANE YL Kl & AR
24 Z24:E 3AAP J8 TAHAE FH WPy APAE AR
A F£F3A 3= IFFFZE(flume swimming)Y F AR e "WHEH d4AW
Z2x Fwe 2x8 T2HE o83ty F2 g 23 AAsE AUz
(tethered swimming) 5°] AT}

oY AYE FZE 4T AT ZH, Z AU FIAY RaIFH VO
ARBAE dehlz Jout? £29 Astd wet Yo Voo g Auye
g zHstn™, F£FAF0 ARG S dRA7} £9L P sl #Y
& x7o] Hoi¥, Y& R VO v4AA7} $PARY R 0P
T e AFANE & 5 %ol LEZEY HFNE 87, 228 99 ¥ Wy
Ao mE ZPo] Wadhe AL AAtstz Utk

=8 488 F2o g3 AEHANE HHTH ARE 9599 A
A 87 27184 B oagol ok odF 2AYS #3259
& Bz HIde FY7UFY SEUEY LEBS £ VO A
@A ®n HEACl Hold Huta(oldl, HRolgtm E7)7h ol &Holxx ot
d=oMe $4AT, & $949%9 $5FEY S HRY Wslago)
F g FHE A JAPAE o4ty A& A oA HEH o)
HRE A¥& $204 #25H01A V0.9 HRS BAN YA +929
BAEY $EFL 3% B AL $5L59 VOr-HRES AHBAE 1}
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FY9TrAFTY €EZEE HREXEH B4 dFde ¢84EE Addez F
e A0 22 g dod, ol AgusEs EEIAYY &5
ARl 488 FRUGA A& R HHxe] Ay NEE AAY £9
FYol 83l £94-dFY SFAEE AsUsEz 25 A3 nug
Ao},

ole] £ AFE $9%Yo g FUUPA S ez AA5HF9 HR-VO
9] A PXe 958 9TF HAY FIFAFY FFFEE JFUHER
E 739 dgd Y FHIAT dFd deis dgA)e] AGAEE AT
A& FUTh

%Y 4%E, & A%, WY, B9 € HIY 7 g =94 FAH wan
AYE 98 F XS 37 A4 EFHoz HAAE HUAS AR ZTEAH 23hd 9
TITFUES FAE AR FA 7HE WFeE Jqo o] FI4FUL 50m £
FERAN AAHATG 25 $I5ARA AAE e 2ES] AP wel 7
DS 12§ ~ 89 72§)eE ERFHNSY, B A7 HHREA 49 12
£ @A 3", d&R Aagelgtn ®U)), HA 3H(old, QA Aagoldn ®
71), 39l 61§ o4& 3%(ol8d, A& Bageoletn B/DE FEHCT 159 I,
AF, AZ R #9582 <E >4 UEdth #9598 vehlie 4559 dn
18L& FA AZEH A& Adgol 9A BOAgFEY oA mE £x28§ JEY
tH(p<.01).
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Weight Height Front crawl  breast stroke  butterfly stroke back crawl

. Age
Group Subject Sex stroke(100m) (100m) (50m) stroke (50m)
b o) (w (sec) (sec) (sec) (sec)
Male T M % 195 61.0 170.0 76 94 37 4
A S. T ) 20.0 575 163.0 78 95 50 4
S. K $ 198 680 1797 73 92 49 42
Mean 198 622 1709 757 937 45.3 433
SD 0.21 437 6.85 2.05 1.2 591 094
Female T.R ? 19.5 435 1498 76 113 45 41
A 1.C ¢ 19.8 55.0 1580 84 9 47 43
T.S £ 20.3 535 157.0 62 98 38 32
Mean 199 50.7 1549 74 103.3 433 387
SD 0.33 5.10 365 9.09 6.85 38 4.78
Female T.Y 2 20.3 535 1587 126 142 7 62
B N.T 2 20.1 525 1651 118 134 75 62
M K ¥ 198 62.0 1645 130 151 70 60
Mean 20.1 56.0 7 162.8 1247 1423 740 61.3
SD 0.21 426 289 499 6.94 294 094
2. 5YEF 3 oY

1) AA49%9 HR-VO:

z HAA e B AUQ$EYEe HR-VOZ T3t7) 8] My SBpEANES
& BYgoz AN LEEAFANIN £&2 30T YT FJAKEEZR
B2 34}, SKP-120000% o] £#th o] AA+JEEFL <Y 1>9] Yed b
s} o] MAe ] WES AZFY =M e ANY ==HE o83 §
z ¥e] 28 AW FH o

SERINZACZAN FFAE 42 AYAAAA oA7A B BINES R
o $EA)9 B GAl 15k, AAF 1.0kg 2 AFE G olF FAE 15
ke®, ARE 10ked ZUES WHAE & olREC) o2 A & Rae &
S 587 AASgen, 2 Aol Aursst AFA Fee] =eHIAA &
23 F42 H3A Ao I
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HHANAE WEZAN FREEWME 243 Snorkel(F=2)YE o] HEAXES
B3t 3&3=E 39T Douglas bag(tlagt2 wW)e] 7|72 8 RIS )
7Ie & F3lgAY HAFo 183 ANPAY, & o} E] @i GANME |
2, EE 30&vd 9% A7E Fdoh Ve@r#3)E %R 720 E (Shinagawa
Co. DS-15A-T)Z2 FA3 A, 0:9 CO:8 A& MR/t E A ZEA A (Perkin,
Elmerfit, MGA-1100)§ A3 EF 5 Folc WBEEFN Lz LEES
A& 7188 e, VOmax(AHAEAAHF) 2@ Fwk 30%23te) R-R7H2S 2u)
3t HRmax(H 2 A2 3ot A7) FX ol %3+ Thermostat(A v 2)dj
g8, EEFTHL 71587 VOimax HBA Y 5F35FE 127 Al A1 5
F4E 7R

2) AAF9FY RS
Aerobic Threshold(fr4t4d ZGHA] @ o3}, AerTelal ®71)9 Anaerobic Threshold
(FAE4g AYFA @ o8l AnTEts E7))o] e LFAEE A&7 Y8t Z
Fate] Fol B¢ 1~28Ul #Eme A¥3lY Lactate analyzer(R4F EA7] :

—212—



A9 T AR A4 Ao vixe 45 d% 7

YSI model 12L, USA)E ©]&3l9 FFHATEE E439oH, A¥FY 8F+F
AHs =7t 2mmol/ ¢ o 2 HE HRY VG:E AerT(HR@AerT, VO:@AerTE, 8
FFA%E7 4mmol/ ¢ ol SZHE HRH VOE AnT(HR@AnT, VO:@AnT)E
TE

3) FITHFTY TELE

(1) #49+4F9 &893 :84=

TYFAFTY AFUHE, FI9AY € FAEEE AEI) Y8 Az A #HF
<€ VTR7H22 #98ch. VIRY AAsAAN ALY &3P0 REHEE
Zt AHANAE Mol dE FYEE L5 dHon Ao AHEF IAE 1
9 VTR7tW 22 &gt =3 VIR Ete] W38 Ak A4stde] B8
o ALY EF UL 288 ANE 292 Yoy 7R $4AHE &
88 N2 o] P& E &t

(2) F#974FY ¥4 3 A=

TITUE TFATE AUTEHE A4E37] A8 VinerlAl Portable heart
rate memory(Fh-§& A 7|9FAX)E HPA ] RFAA 10X HF 9 LEBER
(RS WHYEEHIELE &2t ol Zo] =&d AAHNIZE Mac reader
(F9 F2887)d H&A71 F NEC-PC Personal computer® Al83td 49

4% JusE 4R

3. AtEA 2
2 47 A 2§ AUy fox AREER)S HIA A *E HHY

T BEHE YaHen, £ FEL AYE 5% vives Ao =3 24 AQ B
holl th& V0.9t HR-VO:0] ZM37142 Ha 254l o8 4&sdTh
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1.4 =

1) 249 =2] HRrest, HRmax, VOsrest, VOsmax 123 HR-VO:
24929 HRrest(QHAA] A¥r4), HRmax(H1 AHH4), VOorest(SHHA] Ak
)

M%), VOmax(HAAAAHF) 223 HR-VO:S) BAAE <E 2> vebic

(E 2> 7A49Z9¢] HRrest, HRmax, VOorest, VOumax 133 HR-VO,

Group  Subiect HRrest HRmax \./'Ogrest \./Ogmax \.703max HR:‘}OZ -
P 1 (beats/min) (beats/min) (¢/min) (£/min) (m¢/kg/min) Y:HR, X:VOu £/min)
Mae TM 840 1898 0398 2966 486 Y=458X+507  0.961
Ze S, T 564 1770 0487 2942 51.2 Y=46.0X+30.1 0.970
S.K 844 1860 0685 2753 405 Y=49.7X+523 0997
Mean 74.9 1843 0523 2887 4638 B .

SD 13.11 537 01200 00953 456 Y=456X+456 0923
Female TR 940 1752 0218 1911 439 Y=714X+459  0.989
e’j\‘a € 1.¢ 76.0 1822 02718 2422 484 Y=50.4X+62.8 0.997
T.S 670 1857 0235 2224 416 Y=637X+434 0988

Mean 65.7 1810 0244 2186 46 B
SD 9.03 437 02520 02104 282 Y=595X+514 0977
Female - Y 648 1896 0238 2286 27 Y=616X+520 0995
e’gae N.T 82 1802 0255 1900 362 Y=626X+649 0992
M. K 580 1744 0250 2803 452 Y=47.7X+513  0.991

Mean 68.7 1814 0247 2330 41.4 j
SD 10.64 626 00068 0.36%9 3.79 Y=498X+639 0929

HRrest(3F8A] A19H4), HRmax(H 3L A19H4), VOsrest(HHA] A A ), VOmax(Hthita 44 %)
HR(AHp)-VO(F A A D)

HRmaxe 9&A Ao} 184.3beats/min, 92 ALE©] 181.0beats/min, JA B
&o0] 181.4beats/min®] Tt VOsrests A ATE(0523¢/min)e] A4z AI§
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(0.244 £ /min) ¥ &} BI1§(0.247 £ /min) 2t} /23t Ek2.5 (p<.05, p<.05), AF
ZF VOSIME 32 ATE(8357me/kg/min)o] &at A1§(4984m/kg/min) 2 4=t B
1§(4.435m/kg/min) Rt $9)34 EJAHp<05, p<.05). VOumaxe HA ALE
(2.887 £ /min)o] oA} AZ1E(2.186 £ /min)Et} {34 EXAWH(p<.06), 92 B1E
(2330 ¢ /min) @] 98 = QA AFZ VOmaxe FA AE(46.8n/kg/min)
o] oz} A1E(446ml/kg/min) ¥ Az} BLF(414ml/kg/min) BT} Thik (AT 79
e @dth AR BE HR-VORH £ 48H0.961~0997)¢8] ANBAE e}
Wor, dxt A2E9 HR(Y)H VOxX)8l BAE Y=456X+456(r=0.923)0].oH,
Az} AZE-E Y=595X+51.4(r=0977), A BIFE Y=49.8X+63.9(r=0.929)°1At.

2) 2t AQR3] G VO

7 AQRe] Ui VOE <E 3>o] UYehdth AA%S 10kgA ) VOrs
AZLE(0573 ¢ /min)°e] 4z B2E(0.874 £ /min)Bth 0301 £ /min HY3, HNFZ
VO N NE Qb AZ1§(11.779né/kg/min)o] &2} BLE(15.734ml/kg/min)E.th 3955
mt/kg/min QA G, FEAE FATh E£F PN VOE AYF VOE 9%
AT1§(0.329 ¢ /min, 6.795mé/kg/min)°] &z B1§(0.627 ¢ /min, 11.229mt/ke/min)=
o AJAAY, FAF A ohUNTh AARE 2N VOE iz ATE08324
/min)o] &} B1§(1.211 ¢/min) Bt} 0.379 ¢ /min AL, AFZF V0.5 Hz AL
§(17.271m/kg/min)e] &2} BLE(21.709m/kg/min) Tk 4.438mé/kg/min A QX T,
frestAe &t

8, AQRE 30keol Y VO o= ATE(1.308¢/min)ol A ALE
(1532 ¢ /min)# o4z} BZE(1.574 ¢ /min)Ett AQ¥ch £ AAHA VO.5 A&
VOye oz Bo1§(1.327 ¢ /min)o] ‘Gt AZE(1.008 ¢ /min)¥ &=} ALE(1.064 ¢
/min) BT BAD, FoF e oA ANEF VO E FA A1E(24.663
mé/kg/min)o] A2 AT§(27.132m8/kg/min)F 2 B1E(28.313m¢/kg/min)Eth 3
RAA g, /F93 2 QAU Th
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(E 3y & AJQRFe] O VO,

@4 ( £ /min)
Group Subject 0.0kg 1.0kg 15kg 20kg 3.0kg 40kg 45kg 50kg 6.0kg 7.5kg
Male T.M 039 1431 1.713 2411 2652 2966
A S. T 0.487 0.984 1.309 1.927 2517 2942
S.K 068 0.977 1.573 2.010 2505 2.753
Mean 0.523 1.137 1.532 2.116 2558  2.887
SD 0.1200 0.2077 0.1675 0.2113 0.0666 0.0953
Female T.R 0218 0527 0884 1461 1.786
A I.C 0278 0719 1015 1368 1.802 1.911 2210 2422
T. S 0235 0473 0.598 1.094 1.041 1954 2224
Mean 0244 0573 0.832 1.308 1.543 2082 2323
SD 0.2520 0.1055 01741 0.1558 0.3530 0.1280 0.0990
Female T.Y 0238 1075 1417 1793 2286
B N.T 0255 0736 0.995 1.434 1.900
M. K 0250 0812 1.221 1495 2169 2597 2.803
Mean 0247 0874 1.211 1574 2118
SD 0.0068 0.1430 0.1724 0.1568 0.1616

3) AA49%9 HR@AerT, VO:@AerT, HR@AnT 12|31 VO;@AnT
<E HE YFFIEE/ 2mmol/ (o] AREHE HRY VO,E AerT(HR@AerT
VO.@AerT)E, BZFAH5E7F dmmol/ ¢ o] SZEE HRF V02 AnT(HR@AnT
VO:@AnT)Z LJeRd Aol

(B 4> 7A9449F 9 HR@AerT, VO:@AerT, HR@RAnT 121 VO.@AnT

Grou Subect HR@AerT HR@ART VO,@AerT VO:@AnT
D ) (beats/min) (%)  (beats/min) (%) (¢/min) (%) (4/min) (%)
Male T. M 111.1 256 149.7 62.1 1320 444 2165 729
A S. T 1147 483 1348 650 1838 625 2275 117
S. K 116.8 319 1590 735 1297 472 2147 781
Mean 1142 35.3 1478 669 148 514 2196 761
SD 2.35 957 997 484 02498 79 00556  2.30
Female TR 1144 49.8 1520 808 0960 503 1487 779
A 1.C 1505 70.1 1688 874 1739 719 2103 89
T. S 1233 474 1549 740 1253 56.4 1.749 788
Mean 1294 565.8 1586 807 1317 595 1780  81.2
SD 1536 1018 733 547 03213 9.09 02524 404
Female T+ Y 129.1 515 162.4 782 1251 54.6 1793 783
B N. T 1332 515 1646 839 1092 575 1504 839
M. K 1372 68.0 168.4 948  1.802 64.4 2457 878
Mean 1332 57.0 165.1 856 1382 588 1948 833
SD 331 778 248 689 03042 411 03690  3.90

HR@ACI‘TQ}’ HR@AnT—] %HRmax : (HRex HRrest)/(HRmax HRrest) X 100
VO,@Aer TS} VOz@AnT«l % VOzmax : VOgex/VOZmax

—216—



AA4R T AR/ DAl mAE 958 d% 1

2 A7189) HR@AerTE 114.2beats/min(35.3%), HR@ANTE 147.8beats/min(66.9%),
ozt A1E9] HR@AerTE 129.4beats/min(55.8%), HR@ANTE 158.6beats/min(80.7%)
o]t} ¥z B1F9 HR@AerT+ 133.2beats/min(57.0%), HR@AnT+ 165.1beats/min
(85.6%)01tk.  EF P2 ATE VO,@AerTE 1485 £ /min(51.4%), VO.@AnTE
2196 £/min(76.1%), A=} A1ES VO:@AerTE 1317 £ /min(59.5%), VO:@AnTE
1780 £/min(81.29%)°14t}. &2} BI1E9] VO,@AerTE 1.382 ¢/min(588%), VO:@AnT
£ 1.948 ¢ /min(83.3%) 01 A}

4) FIFHFY EYF 54
Z4zte] Agel 288 A& Aoldy] dEd o] AE AABY] Y3t HAz
F931 YS e $9E£TE vwEd, A AZEC] 0.90m/secEA FA A
F(0.84m/sec) Bt ME £ F YEPIAT {93 e ol 23y 4z B
IE06lm/sec)& A2 ALE L & AZEET FodHA & £E28 Jegug
(p<.01, p<.0l).

5 FIFHEFTY HHFH 5=
A 2 F4 Fol THHARA 1584871 FHYFEFY HaAduse @4 A
£ (122.2beats/min)®] <zt AZLE(103.2beats/min) BT F3HA =gt (p<.0l),
A 2 F4 & AL 183839 HA £HAldE @2 A2-F(134.1beats/min)
°] oz AZE(116.8beats/min) BTt f93tA =RXchHp<ol). W, oz Bage
AA F94dF Had 497l 113.4beats/min, AA £ A7} 124.5beats/minE
A oga AZER A& AZEY F0d gAY, F9E e AU

2. = 9
1) AAsgel B3 w9
F9e AR FAY ANE T =7 @ F, 23 Ao ok oA d7] 9
ANE AUAE 222 YusoraTh @b ux Aasde EEHTE =
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71 fl8t) Wa g AR B HFo] FIUE 3o o] &HAD & e AUy
o FE A B F, =7) 98t B At AL Age] W) B
O B AAYAE o8 & UolA FEslth. == o] Ae FFAFA A 9
EHA1, £9%5H0] TIIUY =] A3 Pag JuAY FAE AT oy
A9 BAe F£FAF 27l WM, F45H] 2O FUHF R} o
g oA 2uFgo] @At AR FUe MAZZLS gk BIste] Hkel <
3te] HHolA AT ol T 821 A& F& HAAWEOl FHdMNE F23HA
ZHg-3t3 317] WEolg AtRE

£ /min
3 - —
o - O - ~ m}
2.5 o a _ /?
/_.0" *> :_/ <+
2 ] I_/'- 2 -~ B - f‘
VOq '%'f P
Ry -
1.5 s
O o 278
e
1 i T
- g/ /‘/‘F
;'/ ./.’ ./- +
U O Y=03178K+0.5993(r=0.98)
e + Y=0.3562X+0.2048(r=0.96)
O 'Y=0.4746X+0.2783(r=0.98)
2-% T T T T T T =T
0 2 4 6 g
kg
[J Male A Group + Female A Group < Female B Group

<Y 2> Z AARs}e] g VO,

2 A Rl @ VOE <2d 2> Yein B5oE AAH Faa
g, B5oE £5AY VOE Ueith £3ARAY Vo 3A A1ge] 9%
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A4 T A2 AgAY TAo] viHe £95HY F¥U 13

gol 3YF A ATEY $95 ol ¥ 9 BLERT #3HA Be A
g 2w o& wl V% E@PY dae @R A 18F quA
7b HA AHEETE Adde dx €

¥ 2 A Hajo] W VO& RaFe Zvld g AFBFHos FUd
gon, olHy APt Holmer’d 2 VOe £59 Z7tst 7 Zu=che
A7 At AU FAF FE PUAAT AwHo2 o ATFol FA
AZEHET} 0235~0438¢/min A& VO.& Algste A¥E vegdch o& itk
599 @e SEFE(06m/sec)l e F2L AT VO A7} FART AU
£ A9} Pendergast et. a9l AAZ $94&1 e W AAAFL Gt o
ART fo8A Acn e A 7QFTn A=At ol A} HF
o] Y, B a7 ¥ A2 59% $UL R Y& A% AaEY H4%
AAT ANE £3AF0l 2 AY B3o] o VO B3 FHLo] fdA 2§
gt A2 =Yk

oAzt B1ge AYRE 20k FANEN FA ATESH 4z AagEn F&
A VOt Zuiste A%e Yedth AYRss BAYASE Vot 243
ZUg AL 92 BaFY 9590 g 188 4dHos ¥y gFd 54U
najo) tig Rgro] ZstA FEHYP R AT ARFYAt oY F
FE HAFFRE o8¢ $UY 7945 AT FIEEA WP VOrE HIS™
2tk HlmEY Ron £FAFY VO:E $94E2 UehE $dEY 27t B
T 9837 Jeldths Holmer'ol 97, $Y£E0) tid VO v&ds 49
ARtk Fo3 I e BHF 509 AT 2 SYE 2 $EAEE Ho
3 A%, ndETol AGYTRY A5t B s # 50, HRS £09 o
Fo JAME AR},

a8y 92 ATge HAd AQ Ree &% A2EH 92 BAgRT 15k~
35kg Wo™, VOmax({/mn)E FAk A1§0l 9z ATEH ox} BagHRT
skt ole BT 15~17419) @A $9857 A2 9450 AR o)
av, AZ3 A7 Ze ARGHLS AxY ol o Ao AAstel G
nx2 geths TP a7 A%E 1w, gAsde FuNz Yrise
Ho| stk AlR@oh
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B Atpe EEAEE UEUE 4% AEFY oA oReg vt
F ¥HEY AT E Y e vt FAEFAFY g dsugd g8 =2
A HEFT. mEgA et BEZA FFAEE HREIY EHe Ax FL3H
Oy o] 238 & AgUEEE /3, do29 AT U AFHE
Ao BEAEE AF3A @3 FA, £F o] BFE AT AnTHe @
HollA BA43A ATy dutert AR vAe 93FL BHo JE§A ol
g AT Aolgtn AtsdTh
Holmer”& £9%9 44 oyxg a2 duxe 33 vlge Hhego

+ F duyA FoF oF 80%7F FAA dUAZ gAEHY, EFA

o fakk UAT} 50% ol 4 AT HPor, B TV
Atk duyA Y FEE, F-AAY FIAY Fidd dquA e F
e ZAE 4 gvtn NAHEYY. Houston" e He SEUFS(ZRAEY 232 A
6.1km : 400me] A& AL FALE ¥E)S L& EFAZHU Y 7t F3)
24 1.15km : 25~100me A=E U FAOoZ ¥HE)EX #YdFE P 2H, 2
< AzME STAHRFY SdzAdol FTARY ZdzARY Bo] nzddoze
FroMe ¢ AR 2z FF53A nZHAAGR ok Costill
T F3tdre STHR7 FTAREY Bol AMgHAE BF¥
FTARE vag & 59 =go| g wjo] ALt

i)
[S%] hh‘
lo

o
ab)
;
W
flo
£ 4

Rt
‘o't
3R
)

Skinner & Mclellan™'®] 7P = el ME HZ-F44 2mol/ ¢ & AerT, 4mmol/ £ & AnT
g AoFPom, AerT~AnTHY EFH =AM = SO(Slow oxidative) -9l
FOG(Fast, oxidative and glycolytic) @47} FH= A5, AnT o}de] 574
EoA e ol 24/ 4 FG(Fast glycolytic) 4771 F45o A 3}
JATh  EF AerTeE #Fatc A7Y &9 HAF ZF=zolw, AnTe Fits o
wAl 7197 dFFe HojAle Axdtn doh olg@ A7 AFdE AerT~
AnTZole #4589 7l40], AnT olddlAe F4td F89 7ol 7uH
v 3257 dve AL AAEIE Jdth
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(E 5> AerT$} AnTol o) 7EHF & AFU&9 Hsre =

(%)
Male A Female A Female B

Contents AerT AerT AnT AerT AerT  AnT AerT AerT  AnT

o3} AnT ol ©°l3 AnT ol o3& AnT ol%

1. Warm-up 300mx1 247 728 25 747 253 00 475 488 37
2. Time trial(Front crawl stroke) 100mx1 294 505 201 794 127 78 734 227 41
3. Time trial(Breast stroke) 100mx1 225 463 313 89 113 58 761 193 47
4, Time trial(Back crawl stroke) 50mx1 83 556 361 729 201 69 688 285 28
5. Time trial(Butterfly stroke) 0mx1 20.1 547 252 197 15.2 51 701 270 29
6. Easy 100mx1 65 753 183 753 247 00 656 344 00
7. Front crawl stroke 100mx4 07 631 362 599 348 54 692 308 0.0

(Kick & pull use kickboards)
8. Front crawl stroke(Kick & pull) 100mx3 62 638 300 493 486 21 629 371 0.0
9. Breast stroke(100m interval) 100mx2 26 646 328 346 631 23 654 346 0.0
10. Front craw! stroke 50mx4 72 676 251 652 348 00 585 415 0.0
(50m repeatation)
11. Breast stroke(50m repeatation) 50mx4 27 667 306 612 377 1.1 432 368 0.0

Mean 119 619 262 668 298 34 67 347 16
SD 973 870 94 1408 525 28 98 1059 189

# AP A Skinner & Mclelland] 7Hd R Ade FFFPF A9
E AerT® AnTe BAHAA X3Pt <K 5>+ AerT9 AnTol 93 7&H
o1zl z} dAgFulgel @& Hutgo] T4E FEEHE YEY Aot A AZEY
2~59 499 time trialolv AerT~AnTZlo| 46.3~55.6%, AnT oj4te] 20.1~
36.1%9 Autyrt s A AL I FALs 58 fddle oldE de
o] FaYL ARHAY. =3 7~89 Front crawl stroke(kick & pul)9 7i&
A&7 9~119 2989 combinationd|E AerT~AnTzZtol 63.1~63.8%, 64.6~
676%, AnT ©o]4tell 30.0~36.2%, 25.1~32.8%9 Auts7t EFHAA 44 58
I FArA 58y Jfdel ad 5= 2¥E A AU

#H, gz ATEY 2~59 49Y9 time trialdlE AerT~AnTztol 113~
20.1%, AnT o]4dl 51~7.8%, 4zt BIa§Eolt AerT~AnTzrol 19.3~285%,
AnT o|ddl] 28~47%2] Autrt ETFHIA F4th 58 Ao H_F &F
Bt TR AANoY, Fakh FE9 e oy +5FY HRoe A
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29 24 g AAld @& ou] ool ngrt eIy AsHUAG EF G
ATE® S92 Bag9 7, 89 Front crawl stroke(kick & pul)e] 71&€d&de
AerT~AnTZtel 242} 348~486%, 308~37.1%< Aut7h, 9~119 29% 9
combination®} & AerT~AnTZtoll 27} 348~63.1%, 34.6~56.8%< Au47F X 3j}
Holz F4th T8 Ao o83 Aol FESTD ALREAT

V. 4 <

9580 e UYL oz AU5DE S HR-VOS @A v &
T954Y 9F¥FH FIrEFY TFEEE AT AnTY FHAAN wla-£4
g A3, 939 2L ZEE U

1. VOurest( £ /min)x @3} AZLE (0523 ¢ /min)o] QA A1E(0.244¢/min) ¥ A
2 B1E(0.247 £ /min) Btk £ 218HA % 3kth(p<.05, p<.05).

2. VOgmax( ¢ /min)E &4 ATE(2.887 ¢/min)el A} AZ1E(2.186 ¢ /min)Br}
I8 ERATHP<05), A3 BLE2330 £ /min)#e §98 e AT

3. AAREAS VOre A& ATFol $YT v¥e @A ATERT 0235~
0438 ¢/min A& F& AHEBAT. ole AR ALEY i@ AAR sHe
FAFol F3A B4HA%T As=Qh

4. AR FANASE VOt FEAA 20 93 BAF A%E 9
Yol B IFEY FRHeg ¥ g FUFE ) g Fgol FA &
HATI AR AU,

5 9 AZEY 49W9 time trial, 71&€ Ag L 299 combinationdl e
AerT~AnTzbel 463~556%, 63.1~638% % 646~67.6%, AnT o] 201~
36.1%, 30.0~36.2% R 251~328%9 AHutert TFHAH {2 TYHF FAs
e e ol AFel FEAI}TU AsHUG.

6. A& AZLEY 49U time trial, 7€ AF L 2¥9% 9 combinationdl&
AerT~AnTZ}el 113~20.1%, 348~486% % 348~631%, AnT ol4e] 51~
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78%, 21~54% Z 00~23%9 Autert TFEHAAH /AL 5EYY AdddE ol
23 dgol AT AtaHUAD.

7. A BIFS 499 time trial, 7l€ AF ¥ 29%S combinationdlE
AerT~AnTZte] 19.3~285%, 30.8~37.1% % 346~56.8%, AnT ©o]ie] 28~
4.7%, 00~0.0% # 00~0.0% A7t EEHAH Fith Y Mdde o
2 dgol fFaSTL AsEHA
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