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01 The measurement methods of the ground
reaction force, RT and Rtintegrate-
RT(Residual Time)=a time difference between
the vanishing point of muscle discharge in lag
from disappearance of rectified EMG and finish
of ground reaction force wave. RTintegrate=inte-
gration of ground reaction force while RT appear.
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of ankle joint and knee joint, EMG of adult and middle age

at 170 SPM.
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01 A correlation cofficient and the slop of %RT and %RTintegrate on the each subjects.

condition age %RT (MG) %RT (SOL) %RTint (MG) %RTint (SOL)

sub ject (yrs) r slop r slop r slop r slop
Young age a 22 0.937 0. 117 0.934 0.121 0. 866 0. 105 0.877 0.111
b 23 0.978 0. 096 0. 965 0.112 0.958 0. 082 0.917 0. 109

c 22 0.959 0.070 0.919 0. 090 0. 886 0. 047 0.749 0.071

d 22 0.937 0.117 0.934 0.121 0. 866 0. 105 0.877 0.111

e 21 0. 866 0. 085 0.888 0.097 0. 749 0. 064 0.813 0.083

f 22 0.851 0.110 0.906 0.100 0. 764 0. 109 0. 842 0.093

Middle age g 46 0.984 0. 045 0.995 0. 066 0.971 0.028 0. 946 0. 054
h 41 0.901 0. 090 0.901 0. 062 0.814 0. 085 0.853 0. 057

i 41 0.856 0. 084 0.930 0.118 0. 965 0.127 0.927 0.112

J 36 0.979 0.128 0.972 0.097 0.961 0. 106 0. 890 0.114

k 36 0.941 0. 142 0. 956 0.135 0.772 0.092 0. 841 0.117

A 49 0. 852 0. 024 0.967 0. 064 0.895 0. 009 0. 865 0. 056

%RTint= %RTintegrate
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0 3 Change of %RT and %RTintegrate at dif-
ferent contact time.
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04 Group data for mechanical parameters

at various jump frequencies during hop-
ping.
a: ground reaction force, b: angle of knee joint,
c: angle of ankle joint, d: contact time, e: flight
time. Values are mean & SD. * shows significant
difference to the 100 SPM (p<0.05).
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Electromyographical Study of Elastic Components of Muscle and Tendon
Depending on Jump Frequency during Rope Skipping in Middle Age.
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Abstract

The purpose of this study was to clarify the effect of elastic components of muscle and tendon de-
pending on jump frequency during skipping rope in middle age. Twelve healthy males volunteered for
this study. The subjects were classed into two groups (Young age group: YA group, Middle age group:
MA group). The mean ages of the YA group and the MA group were 224+0.4 (mean+SD) years and
41.545.2 years, respectively. Skipping tempos were with in a range of 100~170 skips per minute (SPM).
The vertical ground reaction force and the surface EMG of triceps surae muscles were recorded during
each skipping round. Elastic components of muscle and tendon were estimated by Residual Time (RT:
lag time difference between the vanishing point of muscle discharge and disappearance of EMG, and the
end of the ground reaction force wave) and RTintegrate (integration of ground reaction force while RT still
appears). And furthermore by using %RT and %RTintegrate (integration of ground reaction force while
RT still appears). Also, %RT was calculated by ratio to total contact time and total impulse of each hop.
We examined the relationship between %RT and contact time, and also %RTintegrate and contact time. A
significant negative correlation was found between %RT and contact time, and between %RTintegrate and
contact time. However, the slope of the straight line at %RT and %RTintegrate Of the MA group showed
low value when compared with the YA group. It shows that rate of utilization of elastic components on
the muscle and tendon have little change to increase in jump frequency. These results suggest that the

elastic components of triceps surae muscle group would be low for those subjects 40 yrs old and over.
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