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ABSTRACT

This study examined how V,, , ventilatory threshold (VT), and
cardiorespiratory responses during a simulated triathlon contributed to
triathlon performance. Nine male trained triathletes conducted both
maximal exercise tests and simulated triathlon test in a laboratory.
\'T%max and v02 @VT during each exercise were determined by the former
test. The latter tests consisted of flume-pool swimming (S), ergometer
cycling (C) and treadmill running (R) as a continuous task. The exercise
intensity and duration were 60% of \'fogm during a swimming, cycling
and running for 30,75 and 45 min, respectively. The index of cardiore-
spiratory responses during simulated triathlon was determined by the
change ratios (4) of Vc,z , Vg and HR between the 10 th min and last
min at each stage.
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Results indicated that there were no significant correlations between

triathlon performance (total time) and V{,Em, between total time and

‘:?02 @VT. However, it was found that total time was significantly corre-
lated to 4R—V,, (r=0.670, P<0.05), 4R—V; (r=0.834, P<0.01), 4C—
HR (r=0.753, P<0.05), and 4 R—HR (r=0.704, P<0.05). These results
demonstrated that small increments of \'7,,2, V; and HR at latter stage

during a simulated triathlon test were more important factors to deter-

mine the triathlon performance rather than Vogmax

threshold in trained triathletes.
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1. BIRAE

1.1 #RE

BRERZ 7o 3472 - EEC—KBNE
FSATRY—FIZTH B, WoICIIORB X
UXBITEROFEBUNREHALLSZT,
# > 0 HREWEER TORE B RICHIEZHED
fo. WO OSENIRE, BEREH, BEEdEIco
WTRRITIRLELEBOTH S, BB, BH
A d7kk 1.5 km, H#HE40.0km, S =v 7
10.0km » SRSB4 ) Y E Y 2 T4 25 v
2DV —RERTH 5.

%1 Physical characteristics and
performance times of the subjects

Variable mean £SD
Age (yrs) 26.9+6.1
Weight (kg) 64.5+5.7
Height (cm) 172.3£5.5
Experience (yrs) 47+2.4
Total Time  (min) 131.6 7.8
Swim Time  (min) 26.0+3.5
Cycle Time  (min) 67.814.1
‘Run Time (min) 37.8%+2.4

1.2 BKEBHFZR b

YIialb—vaviRNEOBREARTET A
WIT/KIK, BHEHEI FEH), Bl =V
X BEAER 7 R b & &K 2 HE L ORI ZH
FcehEh b, &3t 3 [HfT- 7. KikidHK
7=V (AQUAGYM : Al BB E T3EHED %
BT, 0.75m *sec™! B o8/%, 147T&120.05
m esec”™! FOWMEWE L THRIREICE S & 1.
HiIRHE - S @EEdHEE VT X — ¥ (Monark
HED ZHVT, 1.0kp S, 1433 &120.25
kp FoRAMAER L THEFREICESE . 45,

RENVOEELEE $T2rpm & L, Sv=vF
E vy F I (BINgTHED 2HVT, @R
0% C140m * min~' 5%, 143T&1C10m
min~! FOMEEEW L, 240 m - min~' DIBRIZ
HEA—EICL, 1H9T&chfsE2%ToHL
TEHRBICE S8,

1.3 X2ab—YarvFRB

WAKT—n, BHEEIVIA—-IBIF MLy
FIWEHWT, Kk, HEHI EES), BLU
5 v=v Ak LTI - 7. REHOREIL,
ZhZhOEHHRRTORAER 7 X PO V)
- (EHEOMFRRD 560% V,, i T 5 EE
SREE 2K, T OEEBE TKEKX T -V (8) ik
30430, WfEIRF—Y (C) RT553H, BLUF
v=v 7 Z2F—Y (R) 3455 0 EH % FHE L
Iz,

1.4 AIEEB

BmeE (V) BRUBMEBHENE (V,,) ofl
SElR, 308 T &icBARARET (RM-300: 3
F FEREEHED) BXUovra=7EFARNICE
377 254 ds (MG-360 : 3 & b EREHED %
FAWTIT»- 2. 188, A Z0EBOKIERERT—
VORTRITIT » 7o OMAEUE, BETARRFEE I
30BN EF-sLva—% (DS-502: 72 %
BTHE) i L, 20 REERZA B LI
X - TR¥ 2. ventilatory threshold (LL'F, VT)
IZ2W\W T, Wasserman 5% O¥[EHE K-> T
ke, VT B0 V, %V, @VT &KL 1.
Fl, YIabv—VvarviFRX bRCBUARRTF—
YOS HOEEERCREERS TOELEE,
AV, , 4Vg, BEU 4HR EEbLIE.

1.5 #REH0E
EHHEROB VI LBV, BIUV, @VT
OB E, BB L DL, B
kiR & BEHE & BRI DL TRET Y
v OFBEBERERWT, &5 5 bEREK L Bk
AEBKEE LTHAL.
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2.1 BRXEHKOTRBERICE

kik, B¥HC EEH), BLXUIv=vIHO
Voo BEUVV,, @VT ORERER2ICRT LS
DVTHB. OME»S, KEkEOV, , V,
@VT 3, sv=v/Hoflih bEFEERIC/HEW
EMED o,

2.2 Y3al—¥Y3avyFRPEORRER

& DL

Yial—vaVFArEOV,, Vi BLU
HR OZLIC>WTRE1IKRLIZEBYTH 5.
F/, YIialr—vasrvFRAIMEIIBITLEX
F— VD105 HoMlic k4 25453 T 4V, ,

2

®2 V

O2max

cycling and running
Variable mean®tSD

(ml*kg ' *min™')| 60.8%7.2*
Cycle-V,, ~  (ml-kg ' *min')| 66.8%7.6
Run-V, (ml+kg™' *min™")| 68.8+5.7
Swim- V,, @VT (ml-kg ' *min"')| 45.8+6.6"
Cycle-V,,@VT (ml-kg ' *min™")| 47.9%4.3
Run-V, @VT (ml+kg™' *min™")| 49.8+5.5

and V, @VT during swimming

Swim-V,,

* (P<0.05) ; significant difference from run-
value

#£3 Change ratio of V‘,E, V: and HR between
10 th and last min during each stage

Variable mean®tSD
48-V, (%) | 6.3%2.0
4c-v, (%) | 5.8+2.0
4R-V, (%) | 5.7%1.3
4 8-V, (%) | 9.6%4.9
4C- Ve (%) | 8.1%2.7
4 R- Vg (%) | 6.7x2.3
4 S-HR (%) | 5.0+2.7
4 C-HR (%) | 5.5+1.6
4 R-HR (%) | 7.3%1.2

S ; swimming stage
C ; cycling stage
R ; running stage
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BI1 Responses of oxygen uptake,minute
ventilation and heart rate during a
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AV, BLIUT AHR oW TR I ICRTEBY
Th 5.

2.3 HBEAEESATEEE L DORIR

BERAE (T-Time) &K EHKE OV,
V,,@VT, ¥Ial—¥a Y5 XD AV, ,
AVy, BEUV JHR L OBRIZR 4 ICRT EBD
TH5, TORENS, T-Time & X EHKD
Voprr Vo, @VT & ORI 1375 10 BIBEGR 2332
HohiEhotz, —hH, T-Timed vy Iab—¥a
Y7 XD 4C-HR, 4R-V,, 4R- Vg,
BELU J4R-HR L OMic3BERESHEBEMBRIE
o, £k, C-Time & Hipd & X EHH;
@ V, @VT, C-Time & 4C-HR, R-Time &
4 R-V,, &£ Ofic b B HBBR DR 5 h
T=.
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# 4 Correlation matrix for selected variables

S-Time C-Time | R-Time T-Time
Swim~- V,, —0.242 —0.402
Cycle- \'foxm —0.586 —0.480
Run-V, —0.352 —0.474
Swim- V,,@VT | —0.585 —0.544
Cycle- V,, @VT —-0.726"" —0.592
Run- V,, @VT —0.531 —0.595
483-Y, 0.115 0.084
4C-v, 0.108 0.427
4R-V,, 0.783" 0.670"
4 8-V, 0.549 0.285
4C- Vg 0.257 0.564
4 R- Vg 0.646 0.834**
4 S-HR —0.425 0.088
4 C-HR 0.707* 0.753*
4 R-HR 0.652 0.704"

S ; swimming stage

3. 5 &

gk vV, V,@VT OkES, §i) -
AN, LDEER, v—2ROSERTS EOREE
S LE Vo bk x BERDSEET 5 4T 0w,
AR TR & IWIHRBERRENOEL S, —3
AT RY — b OBBEBICEHIRT 5 KT %
St L&D & L. REROMATIE, BEHED
CEHBLIVSv=vI/BOV, BIU V,
@VT DR Z S BHBRBERR~AKREBEE T2 &
BHOLDICENTWARRSS KFRO—H b 5
A7 RY =TI, Kk, HEEEI FE, B
v v=vIsHoVv, 13, ZhEh60.8, 668,
68.8m!* kg™ * min!, V, @VT Rz N ZE4u45.8,
479, 49.8ml+kg ! *min~' TH Yy, —EoD k
FATRAY =P XD bREVEIRNES SN B A,
Voyoo B & T V,, @VT O BEH AR~ O EHR 2/
SV EBHSARE -7, TOHRIBLT,
Kohrt 5@ i, b 54 7 2o v OBEHEEREICIZ
Vo, & 0 SEBORNE, BMEIER OS2 EE
TEIEARBLTVWS, LT, —H b5

C; cycling stage

R ; running stage
, T P<0.05, P<0.01

4 T7RY—bORHEELT, V,  HBEVEY,

@VT OREWVWC L REETH 2B BE+IEME
TREVWEZEZ LN S, '

—i< sV Y BRFORMICOVTE, V,, &
D ORKTEEL~IVD 5 v = v /%R (running
economy) B—FEBEICLZ L VWbN TS 2D,
Z @ “running economy” & &, [E—i8E <
LT V, Wh&dhig, shZd#Rsrve
EEERL TV, PEROFETIE, 7 ¥ —
D5 v=vrt HBE3VIERAT—DIKEKEED T
2/ 3 — & performance & OBIRMHH S i X
NTVBEE", Z0RHIZ, PISATRY -
SWThH, TOEEMSIEHSh TLE8+53I
WEsh TV Wee® 2T Laurenson
5% F, XFDTYV—rbF34T7 XY=+ TRAE
—HREICXIT BT v = v SOV, BNEL, &)
Kol EzERELTVE, AL, TOWE
TRIv=v/0H%iThETEY, HAEHT
HBP7A4TR0 YOREETHICERL TV
WEEZoNh3, P4 TR Y TEEOEE)O
W (residual effect) 2 kb, EHEFEIV,
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B L CHREIROE T i3 performanc OFERT
D—2ILlE b EEZ NS, 1z, cardiovascular
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EHHEOE TR EICX > THELZHRRED L,
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—Mr 74 T7RY — b OBEREERET A
FEPASHICT B0, IZBDO—FRBEMH 54
72—+ OB (T-Time) & V,
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1) T-Time & K EB KD \'f%m BIU \'F%“
@VT & ORIic i3 F RSHEBBFRSZEYD Shig
o e,

2) T-Time &¥ 3alb—YavsFRArEo g
R—V,, 4R— Vg, 4C—HR, 8LV 4R—
HR & OAEBIRE T £ hE N r=0.670 (P<0.05),
r=0.834 (P<0.01), r=0.753 (P<{0.05), r=
0.704 (P<0.05) T& - 7=,
INHLDTEPL—RMIIATRAY — b DL

BEREST 552 TR, Y, HB0VRYV,,

@VT LW kEFEDS, TLAY IaLv—Vs

v A EOBEBHEBFIcBI BV, ViBLU
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