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ABSTRACT

The purposes of this study were to clarify physiological and movement
charactenstics during a game of soccer players. Ten elite university soc-
cer players, consisting of forwarder (FW), mid-fielder (MF) and de-
fender (DF) participated as the subjects. The subjects were measured for
maximum oxygen uptake (\'T%m) and maximum heart rate (HR..) in the
laboratory, and oxygen uptake (V, ), heart rate (HR), blood lactic acid
and HRax
were determined by the exhaustive running test using a treadmill. V,

0z

(La), movement distance and speed during the game. V,

O2max

and HR during the game were measured throughout the game using a
respective portable apparatus. Movement distance and speed during the
game were measured using triangular method. As a results, Vos and %
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v

O2max

, HR and %HR..., and La during the game were 37.0%£8.5ml-*

kg™' * min™' and 61.9%£13.4%, 153.7*t12.1beats * min™' and 79.3+6.1%,
and 4.8%+1.7mmol * [7!, respectively. The energy expenditure during the
game were 1140.4%£189.2kcal and 0.185%0.022kcal * kg™ * min™'. Move-
ment distance during the game were 10777.3+502.8m. About seventy per-

cent of the movement distance during the game was covered at below 4

m * sec”'. These results suggest that the university soccer players main-

tained aerobic exercise and anaerobic exercise of high intensity was

carried out intermittently during the game.
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2. 1 #HREOSHENIEH
FEERE IS B WO THIE L 78 O BHARIE I
SVWTIERIVICR LA, Z0E, BFEORFAT

#39.4%0.6%, LBW 7362.19+4.4%g, V, %
59.1%3.1ml *+ kg™ * min~'% LT HRume #5193 %
2 beats * min~' Tdh » 7c.

2. 2 HABPIEIFZV,, HRELULa
RAHIHE L2 V,,, HR BL U La DFER
ER2IORLI. ZORER, Gk 38#F
DV, &%V, #87.0+85ml « kg™ * min™
(18.9~62.1) &£61.9+13.4% (26.6~98.2), HR
& %HRme #5153.7 % 12.1beats * min™ (119~
185) &£79.3+6.1% (62.0~93.8), % LT La %S
4.8%1.Tmmol « /7! (3.0~8.5) TH-7z. F1z,
B 1icid Subj. 4 ORA BT 5V, HR B

%1 Physical characteristics of subjects

Subj. | Position | Height | Weight | %Fat | LBW - HRE re
(ecm) (kg) (%) | (kg) | (mlkg '*min™") | (beats™'*min~')
1 FW 176.4 64.89 9.4 58.79 52.4 192
2 FW 177.9 70.61 9.0 64.26 56.9 191
3 MF 184.4 76.80 9.4 69.58 63.3 193
4 MF 171.1 61.35 8.8 | 55.95 57.2 191
5 MF 177.5 71.90 10.8 | 64.13 57.6 196
6 MF 180.3 69.11 9.3 | 62.68 60.5 195
7 DF 177.5 65.80 9.6 | 63.17 61.7 192
8 DF 168.0 61.43 9.0 | 55.90 60.4 192
9 DF 178.0 67.55 10.0 60.80 59.7 196
10 DF 179.3 73.32 9.1 66.65 61.2 193
Mean 177.0 68.28 9.4 62.19 59.1 193
S.D. 4.6 5.06 0.6 4.42 3.1 2
%2 V, and % V,_, HR and % HRu= and La during the game
Subj. | Position V., 9% V. HR 9%6HRuex - La
(mi*kg '*min™") (%) (beats*min™") (%) |(mmol-l™")
1 FW 31.5% 6.9 60.1+13.1 | 153.8+£10.8 | 80.1£5.6 | 4.4%0.9
2 W 40.3*+ 6.7 70.9£11.7 162.6+10.2 85.1£56.3 5.5%1.2
3 MF 445+ 8.4 70.2x13.3 | 160.7+ 9.7 | 83.3%5.0| 6.5%1.2
4 MF 41.1+ 7.4 71.8%12.9 | 163.5%13.3 | 83.8+6.8 | 5.2%+0.8
] MF 42.3% 6.9 73.5%£12.0 163.9% 9.3 83.614.8 5.5+1.7
6 MF 36.8%+ 6.4 60.8+10.6 | 156.1+12.9 | 80.1£6.6 | 5.6%1.0
7 DF 33.1%+ 6.3 58.4+11.1 | 153.4%x 8.4 | T79.9%x44 | 3.8%0.9
8 DF 32.9%10.7 54 5+17.7 142.2%+10.6 74.1£5.5 3.7+0.6
9 DF 36.3£ 6.7 60.8t11.2 148.5+ 9.2 75.8£5.1 4.3x1.1
10 DF 32.8% 5.6 59.7+10.2 152.0£ 7.5 78.7£3.9 4.0+0.9
Mean+S.D. |  37.0% 8.5  |61.9%13.4 | 153.7*12.1 |[79.3%6.1| 4.8+17
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1 Changes of V,, HR and La during a game

% 3 Energy expenditure duning the game

Subj. | Position Energy expenditure
Total |per wt per minute
(kcal) |[(kcal*kg™'*min™)
1 FW 920.4 0.158
2 FW 1280.5 0.201
3 MF 1483.6 0.215
4 MF 1135.1 0.206
5 MF 1368.3 0.211
6 MF 1143.6 0.184
7 DF 976.6 0.165
8 DF 910.3 0.166
9 DF 1102.4 0.181
10 DF 1083.1 0.164
Means 1140.4 0.185
S.D. 189.2 0.022

& U La ORERHIZEALZ[F]—D R 7 — v EiZ/R L
7, . |

HAPic B 2R FOz 32 V¥~ HBRBOKKE
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ABD T R F - E 11404 £ 189.2
(910.3~1483.6) kcal TH Y, HEX4/h D 1%
[EiEA30.185+0.022 (0.158~0.215) kcal *kg™' »
min ' Td® » 7z,

2. 3 HAERICHITIBEERLIBEHIE— |
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&4 Movement distance during the game

Subj. | Position Movement distance
Total | The first half | the second half
(m) (m) (m)
9 FW 10635 5531 5106
4 MF 11336 5971 5365
7 DF 10361 5235 5126
Means | 10777.3 5579.0 5199.0
S.D. 502.8 370.3 144.1
(m) - _
) ChEcicy vy h—BFoRGHhO 2 LF—
g 22 RN B B, IS YA AR YT 1 —
c o
g 20 HREHOTEEED Y » 1 —BF 2GR L TH
g‘““‘ EHLTWE, ZOfRER, BEFo—RADz i ¥ -
g ME RO 4656keal, £ L THES D D
S0 1 A& 250.151keal « kg ' *min ™' TH > 7= &

0~1 1~2 2~3 3~4 4~5 5~6 6~7 7~8
Movement speed (m/fsec)

B2 Movement distance of each movement speed
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%1, RATITEREAITHE LV, RS
SEFD—RADI A NVF—HBEBIHOVWTHE
i, zoBR, BFo—HKa0ox X vF-H
25 (31140.4£189.2kcal TH Y, KEL4Y O
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