T A F — RS 2D CHITTlE
—AHBRRICERT), MRS, WD T R b OBE—

AV S SN 1150 N [

A Study of Physical Fitness Test based on Human Energy Production :
— Aerobic work capactiy, anaerobic work capacity and leg strength test —

Taiko FUKASHIRO ™ and Hidetaro SHIBAYAMA ™

Abstract

Human energy production is a very important concept when considering movements
and sports activities performed. It is well-known that there are two energy systems in hu-
man energy production, i. e. aerobic and anaerobic metabolism. The authors devised and
examined a new physical fitness test based on the concept of human energy production,
which consisted of aerobic work capacity, anaerobic work capacity and leg strength tests.

Aerobic work capacity test consisted of two submaximal loads (100 and 150 watt)

and subjects performed each load for 4 min continuously on an electric bicycle ergometer.
HR was monitored during the test, and Vo2 max was estimated from HR response to work-
load, according to Margaria’s formula. In the anaerobic work capacity test, an electric
bicycle ergometer was used. Subjects pedaled 11 sec at a load of 7 kp with all power, and
the peak value of mechanical power was obtained as anaerobic power. In the leg strength
test, maximal isometric leg extention strength was measured for both legs and average of
both leg strength was obtained.
; Subjects were 91 healthy male students (19-23 yrs) who majored in physical educa-
tion. Vo2 max was 3.43 £0.511/min and 50.1 £ 5.6ml/min per body weight (mean & SD).
Anaerobic power was 1042+ 116 watt and 15.3+ 1.6 watt per body weight. And the leg
strength was 71.4 + 14.4kg. Significant correlation was found between Vo2 max, anaerobic
power and leg strength, and body weight and lean body mass (LBM) (r=0.391~0.682, p
<0.001), suggesting that bigger subjects tend to have better performance. When express-
ed in absolute value, significant correlation was found between Vo2 max, anaerobic power
and leg strength (r=0.351~0.550, p<0.001), but expressed per body weight or LBM,
Vo2 max was found to be independent of the rest, while correlation between anaerobic
power and leg strength was still significant (r=0.434, 0.401, p<0.001).

Consequently, considering body mass, Vo2 max and anaerobic power could represent
two independent factors of human energy production, while anaerobic power and leg
strength might reflect one factor of energy system, but because of the different form of mo-
tion, ie. dynamic and static, different aspects of anaerobic work capacity could be re-
flected.

Key words © Human energy production, Physical fitness test, VO, max, Anaerobic power, Leg strength
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