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A study on the index for evalliating the enhanced level of one’s aerobic capacity.

Takeshi ONO, Kouichi MATSUZAKA*, Akio HAYASHI** and Haruo IKEGAMI

Amount of increase in maximal oxygen uptake by a certain training is variable depending on
personal conditions including his enhanced level of his aerobic capacity. This study was aimed to find
a proper method for evaluating the enhanced level of one’s aerobic capacity.

Twenty four university soccer players (male) were served as subjects. They had 2~3 hour’s daily
training, 6 days per week, for 3 months. The training prescription included technical training of
soccer, endurance running, and circuit training_. Before and after the training the following measure-
ments were made: maximal oxygen uptake (VO,max), anaerobic threshold (AT) by incremental
bicycle ergometer exercise, and V/D ratio. V/D ratio was defined as a ratio between total oxygen
uptake minus resting oxygen uptake during cycling exercise of GOV\'/'OZmaX for 6 minutes and oxygen
debt obtained in 20 minutes after the exerc1se Correlation coefficients between these 3 _barameters
before training and amount of changes in VOzmax during the training was —0.601 for VOZmaX -
0.695 for AT, and —0.803 for V/D ratio.

From these results V/D ratio was proposed for the better index for evaluating the enhanced level
of one’s aerobic capacity.
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Table 1  Physical characteristics of the subjects.
R Height  Weight VO;max
Subject  Age oy () (m/ke/min)
Y.T |2 1708 625 53.4
K.I {19 170.6 63.0 56.8
H.I {19 172.8 670 4.8
Y. U |20 166.0  59.0 54.4
Y.E {19 172.0  67.0 4.2
M.E ! 21 164.6 63.0 61.5
K.E |19 1640  61.0 60.3
M.S |19 180.0  74.0 4.6
A.S 120 1729  63.8 56.1
Y.T |19 1735 60.2 56.5
AT |19 182.0 77.5 41.6
H.T {19 161.3  53.0 50.2
N.N {20 157.1  60.5 50.4
Y. N 19 177.1 69.4 41.5
AN |19 1730  66.8 52.0
S.W {2 167.0  63.0 46.7
Y.K {20 177.0 701 57.3
Y.O 19 171.0 58.0 65.5
M.M | 19 185 743 45.6
I.M 19 169.3  64.2 60.7
M.m {19 1723  60.4 48.1
HW ! 19 168.8 64.1 59.8
M.Y |19 17201  60.6 58.5
M.I |19 166.0  69.0 57.1
Mean |19.3 170.95  64.64 52.82
S.D 1055 6.13 5.56 6.78
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Fig. 1 Experimental protocol.
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Fig. 2 V/D ratio at various work load (%\./O2
max) for each subject.
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Fig. 3 Relationship between \./'OZmax in pre
-training stage and AVO;max. (difference
in VO,max between pre-training and post
~training.)
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Fig. 4 Relationship _betWeen AT in pretraining
stage and AVO,max. (difference in VO,
max between pre-training and post
-training.)
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Table 2 Comparison of obtained values in Test I and II.
Test I Test 1T

Subject ~ VO,max  VO,;  netVO, O.debt V/D i VOmmax VO,  netVO, O.debt V/D
(ml/kg/min) (ml/kg/min) (1/min) (1/min) ratio |(ml/kg/min) (ml/kg/min) (1/min) (1/min) ratio

Y. I 53.4 44.0 10.3 1.05- 10.9 49.0 38.4 13.3 1.81 8.0
K. I 56.8 38.1 12.9 1.51 8.7 57.3 44.4 11.2 1.30 8.8
H. I 44.8 30.0 10.4 1.12 9.3 44.7 25.9 12.8 1.22 10.5
Y. U 54.4 42.4 11.7 1.53 771 55.5 42.9 11.7 1.33 7.1
Y. E 44.2 31.3 10.2 1.28 8.5 49.4 32.4 9.4 1.48 8.5
M. E 61.5 50.8 11.9 1.10 11.4 . 57.8 45.7 14.1 1.32 10.8
K. E 60.3 46.7 12.6 1.53 8.4 61.8 40.1 13.2 1.44 9.4
M. S 44.6 - 10.1 1.31 7.7 48.0 32.0 10.1 1.24 8.3
A.S 56.1 39.2 10.0 1.03 11.0 i 55.6 39.5 12.6 1.25 10.6
Y. T 56.5 35.7 8.6 0.92 1.1 53.3 — 8.6 1.21 9.9
AT 41.6 22.6 9.2 1.10 8.4 44.7 29.4 11.2 1.01 10.1
H. T 50.2 38.7 9.3 0.98 105 1  49.6 37.9 10.8 1.12 9.9
N. N 50.4 — 8.5 1.22 7.0 56.8 46.4 14.1 1.43 10.9
Y. N 41.5 30.0 7.8 1.17 6.7 47.8 36.2 14.8 2.02 8.3
A N 52.0 26.9 11.5 1.80 6.6 54.8 — 12.5 1.50 9.1
S. W 46.7 25.4 9.6  1.38 7.0 56.3 39.4 13.8 1.36 11.7
Y. K 57.3 29.9 1.3 1.16 9.9 56.0 31.2 13.1 1.44 10.7
Y. O 65.5 48.1 10.5 1.06 9.9 58.4 35.5 11.7 1.75 9.1
M. M 45.6 18.0 10.7 2.20 6.5 50.6 22.6 11.7 2.32 6.8
J. M 60.7 27.0 12.2 2.03 6.6 ! 66.3 32.8 12.6 1.79 7.6
M. m 48.1 19.6 8.7 1.50 6.3 63.6 42.8 11.5 1.51 8.4
H. W 59.8 33.3 11.8 1.52 9.0 57.6 21.7 10.5 1.31 8.5
M. Y 58.5 30.0 -9.7 1.21 8.8 56.1 34.5 1.9 1.56  10.1
M. 1 57.1 28.2 1.3 1.42 8.5 57.3 26.2 1.2 1.36 8.1
Mean 52.28 33.45 10.45 1.33 8.60§ 54.51 35.63 12.02 1.46 9.22
S.D 6.78 8.91 1.34 0.31 1.59§ 5.47 6.63 1.50 0.29 1.28
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