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Effect of pacing on performance in
short-term supramaximal exercise

Takanobu YOSHINO

1) The purpose of the present study was to investigate the effect
of the change df pace on the performance of maximal 80 sec bicycle
ergometer riding simulated to 1,000 m race in speed skating.

2) Six male top-class sprinters of speed skating served as the
subjects.

3) They pedalled with their maximal effort at 5, 6, 7 and 8 kp for
80 séconds,‘respectively. The load and total numbef of pedalling
at which the highest work was obtéined, were used as the individual
load and number of pedalling of their reference exercise.naAnd the
mean speed of pedalling was calculated from the time taken to do
the first half amount of the highest work, and was used as the
reference speed.

) The pedalling speed for fhe first half was set to 70, 80, 90
and 100 % of the reference speed, and after that they pedalled
with their maximal effort.

5) The performance time were different among the fouf kinds of
pace : the best time of each subject was obtained when the speed
of the first half work was at 80-95 % of the reference speed.

6) When the best time was obtained, oxygen requirement (15.3+1.9
1),.oxygen debt (10.8%1.7 1 ), lactacid oxygen debt (8.8+%1.8 1)
the ratio of oxygen debt to oxygen requirement (71 % 2.2 %) and
lactacid oxygen debt to oxygen debt (81%5.2 %), and the concent-
ration of blood lactate (215117.8 mg/dl) were largest among

four conditions of pace.
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7) Form the above mentioned results it was concluded that by
setting a pace in the range of 80-95 % of the mean speéd calcula~
ted from the time taken to do the first half of the total work,

the lactic acid system of energy production could be activated

and better performance could be achieved.
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Fig. 7. Changes of performance time and parameters
associated with anaerobic energy release
according to pace change in HAMAYA
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Table 1. Physical characteristics of subjects and their
best performance in 1000m speed skating.
Subject Age Height Weight Thigh girth 1000 m
' right best time
(yr) (cm) (kg) (cm) ( sec )
HAMAYA,K. 20 174.5 75.0 60.1 76.62
KABE,H. 20 169.0 68.1 59.2 81.28
KANAHAMA,Y. 20 183.2 69.8 55.9 81.59
KUROIWA,A. 21 174.4 78.6 62.4 74.54
MARUYAMA,I. 20 173.7 73.4 61.0 79.48
TODA, K. 21 168.3 66.8 57.3 80.19
MEAN 20.3 173.9 72.0 59.3 78.84
SD —_——— 4.9 8.0 2.2 2.78
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Table 2. Prescribed load, total number of pedalling
and total amount of work.

- —

Load Number ‘of Work
Subject pedalling

(kp) (rev) (kpm)
HAMAYA 8 110 5280
KABE 7 110 4620
KANAHAMA 7 110 4620
KUROIWA 8 110 5280
MARUYAMA 8 100 4800
TODA 7 100 4200

U X% A 283
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Table 3. Time required for performing half amount

of prescribed work and mean pedalling rate

calculated from that time.

Time Mean pedalling
Subject 1/2 work v rate

(sec) (rpm)
HAMAYA 33.2 | 99.4
KABE 31.3 105.4
KANAHAMA 27 .6 119.6
KUROIWA 33.4 B - 98.8
MARUYAMA 27 .6 108.7
TODA 27 .4 109.5
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Table 4. Four different kind of pace used in this study.
_— — R
Prescribed pace Voluntary pace
P ace for for
first 1/2 work second 1/2 work
pace 100 Max. pedalling rate maximum effort
90 % of
pace 90 max. pedalling rate 2
80 % of :
pace 80 max. pedalling rate /7
pace 70 70 % of //
max. pedalling rate




]j ii %
S Table 5. Results concerning performance time, actual pace and "
- main parameters of energy output in each subjects.
P O xygen debdt
[ .
—_— { Subject Performance pace Oxygen total % of lactic % of alactic Blood Oxygen
“ time requirement debt Op req. debt 05 debt debt lactate intake
: (sec) (%) (1) (1) (%) (1) (%) (1) (mg/dl) (ml/sec)
}
% 78.3- ag - 15.4 11.0 71.4° 9.0" 81.8 2.1 239 60.4
" HAMAYA 78.5 93 15.5 11.1 71.6 8.7 78.3 2.4 227 60.6
[ " 85.1 80 - 15.1 10.2 67.5 7.6 74.5 2.6 218 57.7
| 80,7 71 _ 15.0 9.8 65.3 7.2 73.85 2.6 201 62.6
R 78.7 97 . 16.1 12.0 74,5 10.5 87.5 1.5 220 55.7
{ . KABE 80.5 80 - 14.8 10.5 71.9 8.9 84.8 1.6 208 53.0
; 85.3 70 . 14.0 9.5 67.9 7.7 81.0 1.8 197 57.1
, "74.8 95 - 13.8 9.5 68.8 7.4 77.9 2.1 194 63.8
KANAHAMA 81.7 86 13.4 8.6 64.2 6.6 76.7 2.0 180 62.0
, 82.0 - 79 12.8 8.3 64.8 6.3 75.9 2.0 184 60.7
- 85.1 70 13.1 8.8 67.2 6.8 77.2 2,0 189 56.0
3 .
.85.0 89 ' 17.9 12.4 . . 69.2 . 10.7" 86.3 1.7 215 64.9
' 86.7 76 © 14,5 9.8 67.6 8.2 83.7 1.6 190 58,9
} KUROIW& 89.7 70  14.0 9.1 65.0 7.6 83.5 1.5 193 58.8
! o .90.4 95 14.4 9.1 63,2 7.4 81.3 1.7 204 64.9
| S .
S 76.0 78 16.5 12.2 72,7 9.4 77.0 2,8 187 62.0
MARUYAMA 78.5 95 15.3 11.0 71.9 8.7 79.0 2.3 228 58.1
. 78.6 87 15.7 11.5 73.2 - 8.8 - 76.5 2,7 219 58.4
81.8 69 15.6 11.0 70.5 8.8 80.0 2.3 199 60.6
82.1 78 12.1 7.7 68.7 5.5 71.4 2.2 189 63.9
TIDA 82,3 76 ©12.3 7.5 60.9 5.4 72.0 2.1° 188 63,7
87.3 81 11.4 7.2 63.2 5.1 70.8 2.1 188 52,7
| 96.3 65 10.6 5.9 55.7 4.2 71.2 1.7 160 54,0
) -
N N B N e I L] I I
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Table 6. Regression formula concerning to relationship
between given amount of work (X) and time required
for performing given amount of work (P), when the -
exercise was performed with maximal effort from the;_
begining for 80 seconds, and estimated performance
time when the W was performed with this condition.

t . : N B —
Subject Regression formula Coefficient " estimated time

( sec )

HAMAYA P = 12.45 e(0'000367 X) r‘2=.999 86.3 .

- KABE p = 13.06 6(0'000402 X) r‘2=.995 83.5
KANAHAMA P = 11.15 e(o°000425 X) I‘2=.992 79.6
KUROIWA P = 12.88 e(o°000362 X) I‘2=.992 87.0
MARUYAMA P = 9.42 e(O")000460 X) r‘.2=.99'7 85.5
TODA P = 10.50 e(0'000483 X) r2=.991 79.7
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1|1 | Table 7. Difference of time for performing 1/2 W in first
B I and second 1/2 W, and time loss in first 1/2 W

compared with best time.

UK % % & % @ &)

- T Subject ~ Performance Lap time (sec) ; Best time Time loss

) 72:2) first . second diffrence 1/2 w : i;afiFSt
et [ SR 1/2 w 1/? w (sec) (sec)
o [ A IO I P HAMAYA best © . 78.3 34.0 44.3 10.3 . 332 0.8
worst 90,7 46.5 44,2 ‘- 2.3 13.3
, : KABE best 78.7 .  32.4 46.3 13.9 Ca1.3 . 1.1
e e I B B worst 85.3 44.9 40.4 - 4.5 co 13.6
e KANAHAMA best 74.8 20.1 45,7 - 16.6 a7 1.5
worst 85.1 39.5 45,86 6.1 . 11.9
KUROIWA = best 85.0 37.5 47.5 . 10.0 4.1
worst 90.4 35.2 55.2 20.0 33.4 1.8
89.7 47.7 41.9 - 5.9 o 14.4
MARUYAMA best 76.0 35.2 40.8 5.6 ' 7.6
R worst . 81.8 39.8 42,0 2.2 27.6 12.2
TODA vest  82.1 35,2 46.9 11.7° 7.8
B I N I worst 96.3 42,1 54,2 12.1 27.4 14.7
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