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The Relationship between Anaerobic Power, Aerobic Capacity
and Goal-Time in University Speed Skaters

Takayuki SATO, Tetsunari NisHIYAMA, Kenji O1sHI,
Kyosuke HAavAsHI and Kunio TANAKA

The purpose of this study was to investigate the relationship between anaerobic
power, middle power, Vozmax and goal-time, and to investigate the relationship of.1500
m velocity patterns and middle power. Anaerobic power, middle power and Vo,max
were measured on twenty-one subjects. They were divided into sprint (#=9) and long
distance (n=12) groups based on their athletic specificity. Anaerobic power was
defined as highest value which obtained from each load of 6, 9, 12 kp during
maximum 10 s bicycle ergometer test. Middle power was defined as highest value
which obtained from mean power output to each load of 8% and 10% of body weight
during maximum 90 s bicycle ergometer test. VOzmax was determined with progres-
sive pedaling exercise using a bicycle ergometer. In analysis of 1500 m race, each
skaters were video-taped by a panning camera (60 fields/s). 1500 m course was
divided into 23 sections. Peak velocity and decline rate of the velocity in 1500 m race
were determined. Anaerobic power was appeared to 1213+£144 W (17.9+1.6 W/kg)
in sprint group, 1147293 W (17.1=1.4 W/kg) in long distance group.

Middle power was appeared to 559166 W (8.31+0.4 W/kg) in sprint group, 540+
30 W (8.1£0.5 W/kg) in long distance group. Vozmax was appeared to 3.92+041 L/
min (58.47%4.0 ml/min/kg) in sprint group, 4.05£0.30 L/min (59.1 £4.4 ml/min/kg)
in long distance group. It was observed that the 500 m goal-time was correlated with
the anaerobic power/body weight (r=0.452, p<0.05) and that the 5000 m goal-time
was correlated with the Vozmax/body weight (r=0.556, p<0.05). In analysis of 1500
m races, the peak velocity appeared to 358 m—546 m, and then, the velocity gradually
decreased. 1500 m goal-time was correlated with peak velocity during the 1500 m
race (r=0.915, p<0.01), while was not correlated with decline rate of velocity.
Therefore, it was considered that the peak velocity was more important than the
decline rate of velocity. The peak velocity on 1500 m race was correlated with the
peak power on middle power test (#=0.775, p<0.05). The decline rate of velocity on
1500m race was correlated with the fatigue index on middle power test (#r=0.772, p<
0.05). It may be able to guess that peak power and fatigue index obtained from a
middle power test indicate to characteristic of physical fitness which is appeared in

~ the 1500 m race.
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Fig. 1. Definition of analysis of the velocity
curve in 1500 m race.
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Table 1. Coefficient correlation to between 10 s anaerobic, middle power, Vozmax and goal-time

500m | 1000m | 1500m | 3000m | 5000m | 10,000 m
n=18 n—=9 n=10 n=9 n=11 n=6

. ~0.255 | —0404 | —0.324 0.717%|  0.232 0.555

10's Anacrobic power (W) (0.162) | (0.160) | (0.180) | (0.015) | (0.247) | (0.126)
. . —0452% | —0437 | —0.320 0.386 0.010 0.115

10's Anaerobic power/body weight (W/ke)|  n0a/y | (07130 | (0.183) | (0.152) | (0.489) | (0.414)
. ~0.050 0.059 | —0.301 0.059 | —0.143 0.404
Middle power (W) (0423) | (0440) | (0.199) | (0.440) | (0.338) | (0.213)
. . ~0.028 0275 | —0375 | —0318 | —0420 | —0.295
Middle power/body weight (W/ke) (0.456) | (0.237) | (0.143) | (0.202) | (0.099) | (0.286)
Voo (L/min) 0.372 0190 | —0374 | —0042 | —0204 | —o0.161
Ogmax 0.064) | (0.312) | (0.144) | (0457) | (0.190) |  (0.380)

. . . 0.469%|  0.720%| —0211 | —0441 | —0556%| —0.663
Vogmas/body weight (ml/min/kg) 0.025) | (0014) | (0279 | ©.117)| (0.038) | (0.075)

();p value, * p<0.05
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Table 2. Vozmax of sprint and long distance skaters

Vogmax
1./min ml/min/kg
Sprint (n=9) 3.92%+041 58.414.0
Long distance (n=12) 4.05%£0.30 59.1t44

Valus are means*SD.
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Fig. 5. The relationships between goal-time and peak velocity and decline rate of velocity in 1500 m race.
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Fig. 6. The relationships between 1500 m race performance and power index.
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