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Comparison of maximal oxygen uptake and ventilatory
responses during exercise by bicycle ergometry

at different pedal rate in kendo athletes

Yoshio OHYABU (Kogakuin University)

Satoru KaNAKI (Tokai University)

Thoko OHYABU (Tokai University)

Takashi WATANABE (Sangyonoritu University)

Summary

Twelve male and fourteen female kendo athletes performed maximal exercise with
pedaling rate of 40 and 80 rpm on a bicycle.

The highest oxygen uptake attained in each test was measured and compared between
the exercises of two different pedal rate.

No sidnificant difference in male athletes was noted between maximal oxygen uptake
determined at any pedal rate.

However in female athletes, it was confirmed that maximal oxygen uptake during 40
rpm in significantly less than maximal oxygen uptake attained in 80 rpm exercise.

On the other hand, alveolar ventilatory response to submaximal exercise (oxygen

uptake=1 1/min) with 80 rpm was significantly different from that of 40 rpm.
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xR 1. HREOBEHER
Male Female
n 12 14
Age (yrs) 19.2 + 0.7 19.3 + L.5
Height (cm) 170.9 + 6.3 159.6 + 4.3
Weight (kg) 66.3 + 6.6 55.9 + 4.6
Training experiences
(yrs) 10.1 + 2.7 9.4 + 2.6

Values are mean + SD.
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2. ECERERE
R U, Vi, —E#fBSE,
PETCO, ; #KHR CO, HE,
PETO, ; #EKHS O, &E,
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HIRBR URIEIC & 2 SBERBERER 1 R LT,

@ EBRAE:BEHINVIA—y—%2H0CEHEREIC L S all-out test #1772, 3
BhbHREICE, Wb 0.5kp DEFAR T 2 SR pedalling 21Th¥, D% 24
BRI 0.5 kp T DI EA S, all-out WET 3 CEFLEFLE I, RBZOEBOD
pedalling HE 3, WTFNLOFHBRE S 40 rpm & 80 rpm D 2 FETE 2 E{Tb w2, T,
1 WEBREB OB 2R L7,

@ RFEEB  EHHOWRE, ¥/ 7 ANy JICHEL, SEESE (VE), BREERE
(Voz), CO, HEH & (Vco,), W& 0, % E (PRO,) R U CO, 4+ HE (PECO,) %K1, %
7z, —E#SKE (VT), WRE () 1, BMRMEST (37 PERE) X D EREHEL -,
B 5RO, FHFE (PETO,) KU CO; 4E (PETCO,) ¥, MFRAAE=% — (Z%H
28) W&, L, cardiactelemeter (Z52HI%) FHVWREFAE»SHEH UL, K212
EBROFFEE %R L7z,

@ Submaximal exercise IZE |} 2 BTUCEDEERIMEYT : VE 1Z, MK E (Va) &
SLe®E (Vp) I s5hn b (VE=VA+VD), %72, VDI Bohr ® X, Vb= (PETCO,—
PECO,) /PETCO,XVEIZ L VRS Z LHTE B, &5, Vo, L VE, VARV VD DZhZ
NDOHEEFR L, anaerobic threshold LA T Q& T, r=0.95~1.00 £ & TEHWEHNE
Shize, - T, ZhZhoBFREBITIEREBREZRN_FHEIVKD, ZhosDER
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2 3 4

T L

80| 2994+ 0408
40| 3.010 £ 0666

80 2.324+ 0.378

40] 2.046 + 0.359
rpm

80] 182.2 £10.2

p € 0.02

40| 177.8 1.7

I+

80| 1749 = 98
Q 5 <0.001
40| 1688 * |96

1
160 170 180
beats /min
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Submaximal exercise

0 10 20 30 (/min
80 ] 1966 + 251
3 p<0.05 p<0.01 T p<00!1
40 ] | 2416 £ 253
80 _ | 26.62 + 4.35
Q p<0.001
40 ] | 26.36 +3.82

rem Nivg  [ivp

4. BRTEH (Vo,=11/min.) BOSERKE, EHSL S
iR E
Vo, ; RRIBIE, VE; SEHSE,
Vb ; JEREE, Va; filgfEGE



RERTF I B 3 BABFRENERO pedalling BE» & D#HST 111

VE [/ min
40 50

80| 4959+ 7.39
40| 47.76 + 8.01

rpm
80| 172 + 0.7
40| 173 + 032
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5. BSUMEFERE
VE ; SiagE
Vo, | BB &

ERR» S Vo,=11/min. B VE, VA, VD 2EH L7z,

w R

B 313, Vomax ¥ % DEOHEE L (HRmax) "Lk bDThH 2, BFEFD Vo,
max (I/min) &, #HLFh 2.994+0.408 (80rpm), 3.010+0.666 (40 rpm) TH Y, WEE
MEBER2RD Dol 72, TTFEF O Voymax (I/min) 1&, 2 ZTh2.324+
0.378 (80rpm), 2.046+0.359 (40rpm) TH Y, 80rpm BEDIF > BHEE (p<0.02) K
ERAY RN By

Kz, Vo,=11/min. T ® VE (I/min.) ¥, # h Z $19.66+2.51 (80 rpm, & F),
24.16%+2.53 (40rpm, HTF), 24.62+4.35 (80 rpm, & TF), 26.36+3.82 (40 rpm, ZF)
THolo 72, Vo,=11/min. TD VA (I/min) &, Zh Z412.40+2.42 (80 rpm, F
T), 15.02+1.76 (40 rpm, 5 F), 15.64+2.59 (80 rpm, % F), 17.18+2.35 (40 rpm,

LF) Tholo BLwihd 40rpm DIZI3HBEFE (p<0.01) wAkExhfEETRLE (K4
BIR)

Z=Z N/ o

&5z, WTUSE L DR 7 anaerobic threshold B Vo, (I/min.) ¥, #hZh 1.72+

0.17 (80 rpm, ZF), 1.73+0.32 (40rpm, XF) THY, HMHHECEBEEZL2ROLh oI
(K5 2H),
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580 (1984, 1988)%% 1%, K¥HEFREEFED Vo,max (I/min.) i3, 3.90£0.41 TH-o/z
ERELTWE, AFROBFEFOMEIIVTNOEOHE LD b/NSBREETRL

Astrand and Saltin (1961)" 1%, kL v K 212 & % running & bicycling T® Vo,max
53K, bicycling TOEDS running DfEL Y b ET/NEWZ EE2RELTWS, X5 Glas-
sford & (1965)2 % Hermansen and Saltin (1969)® b EEDHE %1TH> T3, SEEES
® Vo,max 2585 (1984, 1988)%9 DAL T 2L D b/ S oD, B2 5 EEOE
BHolrERLBIN3,

FICEES (1989)913, REEFOD Vo,max 2D %, FEMORIERT > F— 2 —RHEE
ZOME LB LT, ZDORER, REEFD Vo,max i3, REMS V7 —0DFh i) bEEKR
NIz, Flo, ~MBEELOMICIEEELRDO 2 0%, RIEHEHIC L3 Vo,max
OB, HbEVEETR VLI CHEIND,

L2 ATESEILTFEFD Vomax i, 40 rpm TOEH 80 rpm DE L D b FEIZ/NE L,
I 5 B D pedalling HE 23 Vo,max B E+ 5 2 L 958 5 » 2% 5 72, Hermansen and
Saltin (1969)® I, 55 & D ETFEEE %R bicycling i £ % Vo,max 2K ®, 60 KU 70
rpm TOBEEMEIE, 50 X 40 rpm TOfE% 0.10 1/min. FE[->7- & LTw3, %7, Mckay
and Banister (1976)% & 5 ZDEFEEH X RICEBRDOMRES 1T\ bicycling T, 60 &
80 rpm TORIENLEFE LWL LTS, %8B, IS Hermansen and Saltin (1969)%
Mckay and Banister (1976)% D¥&id, WINLIBFREZEE[RICLTEY, LFEHR
ELTREIEA SN,

SEILTHEEF 2HRERT 2To e 23, BFAUEEFEIERERICL, HicL?
ERNED LN, TROLLEXTFRIERFETIE, IOKRKELHHRELET 5 40rpm TD
Vo,max ODEIEIZWY TREWI ENRBREINT, £ 20EBARETFEF TR, HHER
UHBHIBBEFEF L TEL I 2 e8b o b,

LA TEETIC A S NAMATEE, YOLSEAH XML BDOMCHEL TER DR
BTN TER (FEERY, 1990), ¥ anaerobic threshold LA T O LECE L T,
REERZ \HE 0, KT TIE pedalling HE QMK TTENDBESOFIC O SR T 5 HY
T, Vo,=1l/min. COBWKE R LB LT, ZORER, B b 40rpm KD IE 5 5180
rpm BRIZ LB L CHEE %R VA O A 23D, pedalling #HEDBRICENDEE S hhibh
7z Takano (1988)7 1%, ZFEEHE XS 30 rpm & 60 rpm T bicycling B D BKIGE
(VE) 2HELTw3, EEHROZ W 60rpmEDIES 4, VEREEICHEALLZEL, &I
ger Bir ST R EPHEL TS, Lo L, Takano (1988)” d¥k4sid, L L /- pedalling
HENEHAREDOHE L ETRR S, 28, VA DRETIXT-o Tk, EEIRO R IES)IC &
L7z pedalling sRESEFET H20JEEFZE 2z N L, SBROBETHS 5,
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RERFELORABREFENRE L DL CREREOLEDE R OISR L. 25 IEHROBIIGE
D& pedalling HEIC L 2 ZRBTED LN L LELERIT L.

Z DR,

) BFEFTIE, 40rpm & 80rpm TORAMEERBLCHAEE*R v oo, LOLEXFEFT
&, 40 rpm BF QR ABERIBIES, 80 rpm FFOMEW L TEEIC/INE ol £ AIEEFORARE
FEIREE, —REERHCL TEERCKREREERE BT,

2) MABRFENECHEILLLEOL S 2UER, ZFEFOMNSERUHBHPBEFRFICHELT
ELHIEPKRERERTH S & O BN,

3) %%, submaximal exercise (Vo,=11/min) TONEHASKE T, BFEEEF T3 40 rpm BO 2
0 rpm FRFICHL THBR R ERERXRD -, S o ffildaxki&iz, B3t 40 rpm B D 543 80 rpm B
WHLTREREERL.
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