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Abstract: [Objective| To observe the effects of different duration of exercise on the isokinetic strength of knee extensor and flexor.
[Methods] A total of 54 college students were included into this study and divided into 5 groups by random number method. Of them, 11 per-
sons were in the 10—second group, 11 in the 15-second group, 11 in the 20-second group, 10 in the 25-second group and 11 in the 30—sec-
ond group, and corresponding duration of knee exercises conducted for 12 weeks. The Biodex S4 isokinetic test system was used to measure
peak torque (PT), relative peak torque (peak torque / body weight, PT/BW), average power (AP) and hamstring / quadriceps (H/Q) at angular
speeds of 60°/s and 180°/s before and 12 weeks after exercise. [Results] In term of extensor, the PT and PT/BW were significantly increased
in all the 5 groups (P<0.05), and AP were significantly increased in the 10-second group, 15—second group, 20—second group and 30 second
group at 60°/s angular velocity 12 weeks after exercise compared with those before exercise (P<0.05). Furthermore, the PT, PT/BW and AP
were significantly increased in the 10-second group, 20-second group and 30—second group at 180°/s angular velocity (P<0.05), with the
most significant changes in the 20-second group and 30-second groups. There was no significant difference in the above indexes among the
5 groups at any corresponding time point (P>0.05). In term of flexor, the PT and PT/BW were significantly increased in the 10-second group,
15-scond group, 20—second group and 30 second groups (P<0.05), and AP was significantly increased in the 15—second group, 20—second
group and 30-scond groups at 60°/s angular velocity (P<0.05), while the PT, PT/BW and AP in 10-second, 20 second and 30-second groups

were significantly increased at 180°/s angular velocity (P<0.05). However, there were no significant changes in H/Q before and after exercise
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in all the 5 groups (P>0.05), and there were no significant differences in H/Q among the five groups at any corresponding time points (P>

0.05). [Conclusion] Traditional exercises does improve the maximum muscle strength, explosive power and muscle endurance of knee exten-

sor and flexor. Among them, exercises lasting 20 seconds and 30 seconds have the most significant improvement in knee extensor and flexor

strength.

Key words: knee joint, traditional exercises, flexion and extension, isokinetic strength test
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Table 1. Comparison of general data among the five groups of subjects before the trial

7D 10s 4] (n=11) 15s 41 (n=11) 20s 4 (n=11) 25 s (n=10) 30s 4 (n=11) P1H
AR (3 49) 19.0£0.6 19.8+1.1 19.6+0.7 19.4£1.2 19.7£0.6 0.214
PERI (19, 53/4) 2/9 477 2/9 4/6 3/8 0.706
BMI (kg/m’, X +s) 20.9+4.1 21.7+3.0 21.9+4.1 19.8+1.3 19.8+2.9 0.411
H 5 (cm, ¥ ) 162.7£3.6 168.0+7.8 161.6x11.3 165.7+8.1 164.8+7.4 0.375
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Figure 1. Knee exercises and right knee isokinetic test. la: Tiptoe training; 1b: Heelhook training; lc: Knee press training; 1d: Knee

clutching training; le: Bow stance training; 1f: Empty stance training; lg: Right knee extensor isokinetic test; 1h: Right knee flexor iso-

kinetic test.
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Table 2. Comparison of extensor test results among the five groups of subjects ( % +s)

Ei=t7n s [A] 5 10s 41 (n=11) 15s41 (n=11) 20s4 (n=11) 25s4 (n=10) 30s4l (n=11) P1A

60°/s
PT (N + m) BT 125.4+12.5 147.9+34.8 136.3245.1 141.7+51.0 126.0+44.1 0.615
BE 145.6+23.8 168.4+38.9 152.9+43.6 157.6x61.5 144.1£39.3 0.672
P{E 0.003 0.010 <0.001 0.022 <0.001
PT/BW (N - m/kg) #BHRAT 232.5+38.0 241.7£37.6 235.6+39.5 255.5+60.5 230.0+44.7 0.706
B E 268.8+52.0 276.1+47.4 266.0+33.0 283.8+78.6 265.3+32.0 0.908
PAE 0.003 0.008 0.002 0.025 <0.001
AP (W) B AT 74.649.1 86.4+20.9 79.3+30.8 84.4+33.9 71.2425.4 0.598
B E 87.0+14.2 97.4+24.1 91.4+29.6 92.6+36.2 84.4+23.0 0.802
PAE 0.023 0.034 <0.001 0.052 <0.001
180°/s
PT (N - m) BRI 71.1%6.3 92.0+25.4 83.4+33.8 83.2+30.4 76.3+28.2 0.427
B 82.9+12.6 96.8+29.1 90.5+35.6 85.6+30.4 83.1+30.6 0.762
PH 0.009 0.370 0.006 0.485 0.004
PI/BW (N - m/kg) B MART 132.3+22.7 150.8+32.3 141.6+26.2 149.9+36.5 138.7+29.0 0.571
B e 153.7+30.5 158.1£39.2 154.6+29.4 154.8+38.4 150.8+29.6 0.991
PAd 0.008 0.372 0.004 0.465 0.004
AP (W) BT 83.0+15.4 122.7+37.6 100.5+54.5 102.4+41.3 86.3+30.8 0.128
BHE 110.3+19.3 131.9+40.5 117.2+53.8 109.9+43.8 106.0+45.1 0.630
PAE <0.001 0.169 <0.001 0.267 0.004
= 3. AEAMRINIREMIXER LR (75)
Table 3. Comparison of flexor test results among the five groups of subjects ( # +s)
Bzt I ) 552 10s 4 (n=11) 15s4l (n=11) 20s4l (n=11) 25s41 (n=10) 30s 4l (n=11) P{H
60°/s
PT (N - m) BT 61.1+10.0 68.9+14.1 63.6+23.6 69.1+22.8 55.0+18.2 0.361
BHE 71.6+17.0 81.9+15.2 73.2430.4 75.6+23.5 66.9+21.4 0.605
P1E 0.005 <0.001 0.004 0.060 0.003
PI/BW (N - m/kg) B4R 112.5£19.9 112.9+15.8 109.0£20.5 125.5+28.5 101.1£21.5 0.153
BHE 130.6+28.0 135.0+20.6 124.7+28.8 136.7+26.9 122.7422.5 0.646
PIE 0.003 <0.001 <0.001 0.077 <0.001
AP (W) BT 38.9+7.9 44.629.0 38.2+12.9 43.8+15.9 33.2£12.9 0.185
B E 46.3+12.2 52.1+12.2 47.3+19.9 48.4+15.6 41.8+13.8 0.612
PAE 0.052 0.008 0.004 0.076 0.002
180°/s
PT (N - m) BRI 40.8+7.3 49.110.0 42.7+16.0 42.9+13.6 36.5+13.0 0.218
B 47.129.4 53.9+15.3 48.6+20.4 45.7£12.0 43.5+17.8 0.602
PAE 0.017 0.061 0.012 0.153 0.019
PT/BW (N - m/kg) 4BHAHT 75.0+13.0 81.5+17.7 73.6+16.3 77.7416.4 67.1+17.6 0.334
B 85.6+12.0 89.0+23.6 83.3+21.7 83.3+14.0 78.7+19.2 0.774
PH 0.007 0.058 0.009 0.116 0.013
AP (W) BRI 45.1£12.2 66.5+14.0 47.3+22.3 53.4+21.0 39.0+14.9 0.007
B E 58.6+14.1 71.0+21.4 55.4+25.3 54.3+21.0 54.6+22.7 0.325
P{H 0.009 0.206 0.022 0.857 <0.001

1983
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F 4. HAMFRIFE H/Q MIXNEREE ( 7+5)
Table 4. Comparison of H/Q ratio among the five groups of subjects ( % +s)

Ei=t7n s ] 5, 10s 41 (n=11) 15540 (n=11) 20s 4 (n=11) 25541 (n=10) 30s4 (n=11) P
60°/s B AT 48.6+5.6 47.1+5.3 46.35.1 49.6+8.1 44.1+4.7 0.252
BE 48.8+5.7 49.4+7.5 46.6+6.7 48.4+7.1 46.327.1 0.702

PAH 0.892 0.332 0.903 0.948 0.388
180°/s BRI 57.5¢11.0 55.0+10.1 52.1+7.4 52.8+9.0 48.6+7.1 0.217
BHE 56.9+9.8 56.9+12.5 53.6+7.7 55.4+8.7 52.2+7.2 0.712

P{E 0.820 0.546 0.340 0.391 0.223
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