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A FACTORS OF PHYSICAL WORK CAPACITY
OF Jr. SKI RACERS DESIGNATED TO TRAIN
IN NIIGATA PREF.

Akira SHIONOYA, Yoshio Sakal, Kazumasa HUJINOKI and Tetuo HASIMOTO

An alpen ski racer needs an ultimate aerobic and anaerobic work capacity, especially capacity in a mechanism
associated with ATP-CP (adenosine triphosphate and creatine phosphate) as a high energic phosphate compounds

and in a mechanism of anaerobic glycolysis.

In this paper, we measured take physical work capacity of junior alpen ski racers who were designated by the
NSA (Niigata Ski Association). To clearify their physical work capacity, ventilation oxygen uptake (Vo2),
ventilation expier (VE), and heart rate were measured by an exercise load system (AT-Y-500). Vo2max were taken

as an aerobic work capacity.

As an anaerobic work capacity, especially a capacity in a mechanism of ATP-CP, maximum anaerobic power
and maximum leg power were measured by POWER-MAX. V and LEG POWER. And as a capacity in a
mechanism of anaerobic glycolysis, a peddaling exercise with all ones strength was measured by ergometer during

40 sec.

In conclusion, 1) Aerobic capacity was equal to that of a Japanese elite alpen racers 2) Anaerobic capacity was

inferior to that of elite.

Key words :
leg power

1. # -

B, T A X —ERILER, 21— v—KEE,
KEE, BE, £ TEEksOEoEAN SHEBIZS
i, T FAy T, ANy 7, HREFES
NDKREIITHNTWE, FOBEHR L L THORRFEIL, 1928
FHT by s T=ARLTOEESERE BT —
WEAYTIBIE77 vy 7r—2EENBE) IZR
LA, LU 1930 £Ic B2 X —#E (FIS) »°Z N
H%Z%ERSE, 1931 FRA AN I 2a— L U iZBWTE
— Aot FBFHEABIME, 1936 F KAV - LIy
Pa LT rEASNVREINAY) Yy JHER L
LTREE 1967 LN 7= Fh v 7R HELEEIC
EHTwb,

T ZOMBH - T T Ao, BED SRR

FREZAT . PO 3 H 28 H
*REBEMERERT - Rt 57—
HBRZ X —ER

MEdsE #1115 (1989)

aerobic work capacity/anaerobic work capacity/Vo2max/maximum anaerobic power/maximum

N, ELLRLN TS BMETIE 77 2AD0—
F—avbFA—RFNTHOTrXab—3 g ik
DI - RBICHEZE ), 7T RDT N2y (N
Zeiy T4 7)) HBEORE, £ L TEMOER (2
NV TNLEOT Ay 2 X — DR FHEEEHED
Buiared) 34707, AV 2—T>, X4 ANE
%0, SBIZE-> T3,

CHICEIET A L oik=T U TAETD, BIZIFT
SreyiIcwiB L TREVGERELEZ7 72774
N=F T TV ERILL 22X —, 5B WITE
HABERL ANy 7D F—7—7 (ZhsIEH
ETIRERTHE), BHICT—ARHET HHEMIN—
N b 77277 AN, FLTCTVv—7 T 7=
A E—NEEFL, Fh=T ) TNLEETIEVEH WD,
LIMDOEBEENI— b, TEAEKEEILLZa—
ZTHBHFESE - e LB RoNs, £/229
W 2288k, EBROBEEBICLRAOEFRABLE
THZEICT S,

— 87 —




EHE

Agnevik¥i, TA_CEHTREBHTEVHH, B
BRI L CEBRNEERNIPERINDL Z & 2R
B¢ 72, 72 Haymes & Dikinson® {1, —iRD T W2
PAF BRI NIRRT IEN, 3512
BELEFRELISUNCREEIN SN 7 —p k&
WEREL TS, FLTIUELYIEROBERIL, B
KL 91.4% (AE), 96.5% (KEIE), 99.5% (&
M) L REEEREETTERIN T3 2 L 2 8E
LTwa3,

AMRTIEZ IV - 2BOHTHCEEKAELEN S
NBT Ny 25— BZFOEKS, iz OMigEEIZ >
T, BATILEE, ¥, BHRICIKSTAC2AXF—
EFRHNRTH L, FEFBORERERF 2 HRIC
BETLLDTH S,

2. FiE (hhEE)

HEHAER AL EERE Y 7 —EHREEREC
BT, —EXKE (B5E) BLIXEE (60%) Nk
TAT - 720 RIE, BRASEBR BT M &iKs L
KEficEET 2 HBRSIEESET (3—0 v &
fEF—2) BFIEL, KTF3ENFH6LHTHS,

MEHB IR L CHE, KE, ETEHE, X
RREAMH, EW&AHE, ChERMZBELZ 2
BT RERSIE I EREER, ARE T, AL e L,
KR E 3 & 0 LBM 2 85E L 729,

CRE-E R

HEYAR—IE - 1§ & 1 i

OIERE X L Tl F o 2 P HEGEE AR > 2 F A
AY-500T # vy, BEEIINL T A—F— |2k 5 &
BT, WRBEEZE»ALLOUT 2 E 5 3 TOREIE
B, BAE, WA, —EBCREFHEHE, LS
ZREL 72, IS HOW TR, BAXEHE L F
TVA=FZ L 2T LR, LERZLI—F—2H
J134%, R-REML Y BESKIE*1T- 72,

FroareHB T -y 72V AW, EEXL
EERENICB 175 ATP-CP Bz L 2 A X —1fit
MBREORRTE LT, RAERIERME 7 —% Ji
EL 7,

BHLIERERD IR NLX—BRIZBT 555
MR (BEERMEMEE = Anaerobic glycolsis) & LT
0T —%, HEEI LI A—F 2 A, BREE
RUMHER ST -DBIEBEL VHEES N T —E

(3 FAre7—{f) —0.5kp O AME L 15, 40 %7
DENRT) 712815 30-40 Mo e LTS
L7z,

Mz CTAHERERLY » 73T — 2 v, BB
B/e7—% 1.0 m/sec DEBEMT THRIEL 72,

MEBEREWSEBHER S AT 207073 403, 15
MEOIHRICE BB TELT L0, BAEBERE
MEBFOREIIRIBAX M0 ELME (45 TFS)E)
BLUTUT-72, 3 725F L LT I50WHEoBEI &
KERBEREDOBREE L VolPeak & L TR L 72,

Table 1 Results of physical fitness test.
NAME SEX HEIGHT WEIGHT %FAT TOTAL FAT LBM \.'02 MAX Vo2 /Kg Vo2 PEAK POWERMAX POWER /Kg

TO M 156 50 9.2 4.6
YK M 168 64 11.4 7.3
™ M 174 65 9.2 6.0
AVE. 166.0 59.6 9.9 5.6
AM F 156 53 18.1 9.5
TO F 156 57 24.7 13.7
KI F 153 55 20.1 12.2
AVE. 155 55 21.0 11.8
(cm) (kg) (%) (kg)
HIGH MIDDLE REG REG 40SEC
POWER POWER POWER /kg POWER
7.6 4.5 927 18.5 382.5
10.0 6.0 1313 20.5 513.0
8.5 5.2 1189 18.3 420.0
8.7 5.2 1143.0 19.2 438.5
7.0 4.2 921 17.3 294.0
8.3 5.0 916 16.1 336.0
6.3 3.8 769 14.2 306.0
7.2 4.3 872.3 15.8 312.0
(kp) (kp) (watt) (watt / kg) (watt)
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45.4 2857 57.15 59.38 782 15.64
56.7 3918 59.66 61.13 1081 16.89
49.0 4502 70.35 74.25 946 14.55
50.4 3759 62.39 64.92 936.3 15.69
43.5 692 13.06
43.3 2767 48.56 49.58 839 14.72
42.8 2343 36.85 37.35 680 12.34
43.2 733 13.37
(kg) (ml/ min) (m//kg*min) (watt) (watt / kg)
40SEC SAJ SAJ POINTS CIRCLE
/kg DH SL GS SG JUMP
7.65 143.24 117.43 11.3
8.02 149.03 98.64 169.31 10.6
6.50 179.28 97.65 60.86 151.64 10.4
7.39 10.8
5.50 128.23 51.64 55.17 63.24 11.4
5.90 244.39 121.73 127.65 135.51 11.7
5.50 108.45 103.12 10.6
5.60 11.3
(watt / kg) (sec)
R EBARIERE
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Fig.1 Maximam ventilation oxygen uptake (Vo2max) of

Jr. alpen ski racers designated to train in Niigata
prefecture in this year.
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Fig.2  Anaerobic maximam power of Jr. alpen ski racers

designated to train in Niigata prefecture in this
year.
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Fig.3 Comparision of anaerobic maximam power with

1987 and 1988 season.
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Fig.6 Comparision of out-put of peddaling exercise with

1987 and 1988 season.
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Fig.7 Comparision of maximam leg power with 1987 and

1988 season.
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Table 2 CIRCUMFERENCE OF A LIMBS A units is “Cm”.

CIRCUMFERENCE OFCIRCUMFERENCE OF CIRCUMFERENCE
NAME SEX AN UPPER ARM (MAX)AN UPPER ARM (EXT)

OF A THIGH

® @ ® O ® (@L)

TO M 285 27.1 25.3 25.3 48.7 48.8
YK M 29.8 29.3 26.7 27.2 52.5 533.0
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AVE. 29.67 29.0 25.97 26.6 51.43 51.37
AM F 240 243 21.8 22.1 52.5 51.8
TO F 28.3 27.7 25.9 266.0 56.0 54.5
KI F 28,0 27.6 25.8 24.7 54.0 53.5
AVE. 27.77 26.53 14.5 24.27 54.17 53.27
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MATERIALS DATAS 2—A example of out-put raw data from an exercise load system (AY-500T)

TIME VE RR VT FO2 FECO2 V02 V(€02 VOZ/W R HR O2P O2EQ
MIN:SEC L/MIN C/M L % % ML/M ML/M MK/K/M C/M ML/C L/ML ML/L
——LOAD = 0.0 [WATT]——
0:15 16.06 24 0.69 2.82 2.98 364 390 7.08 1.070 78 4.64 3.592 27.83
0:30 13.09 23 0.55 2.65 2.77 279 296 5.43 1.060 68 4.10 3.816 26.20
0:45 13.58 22 0.54 3.02 2.84 341 315 6.61 0.926 64 5.27 3.251 30.75
1:00 14.42 30 0.50 3.16 3.04 376 358 7.30  0.954 85 4.33  3.128 31.96
1:15 16.10 27 0.56 3.27 3.11 436 409 8.47 0.936 90 4.84 3.010 33.21
1:30 20.56 28 0.71 3.00 3.19 497 535 9.65 1.077 86 5.75 3.376 29.61
1:45 16.39 26 0.67 3.08 3.12 411 418 7.99 1.015 82 4.97 3.249 30.77
2:00 18.08 26 0.67 2.87 3.08 416 455 8.07 1.095 74 5.57 3.548 28.18
2:15 21.32 34 0.63 2.71 2.92 463 508 9.00 1.097 76 6.07 3.753 26.64
2:30 22.82 26 0.88 2.48 2.87 444 536 8.62 1.207 78 5.67 4.194 23.84
2:45 19.67 25 0.79 2.70 2.88 425 463 8.26 1.087 78 5.39 3.771 26.51
3:00 19.15 23 0.80 2.76 2.93 425 458 8.26 1.077 79 5.38 3.670 27.24
3:15 18.33 24 0.75 2.79 2.91 413 436 8.03 1.053 78 5.27 3.615 27.65
3:30 18.75 25 0.74 2.90 2.95 441 452 8.58 1.023 79 5.57 3.461 28.88
3:45 19.87 27 0.70 2.94 2.92 478 473 9.29  0.990 86 5.52  3.390 29.49
4:00 24.03 27 0.89 2.62 2.91 500 571 9.71 1.141 90 5.50 3.922 25.49
4:15 24.13 24 0.95 2.82 2.85 554 563 10.76 1.015 84 6.52 3.551 28.15
4:30 22.14 27 0.79 3.08 2.93 565 529  10.97 0.937 86 6.54 3.196 31.28
4:45 24.42 30 0.84 3.39 2.96 699 591 13.57 0.846 93 7.44 2.851 35.06
5:00 25.00 24 1.06 3.40 3.04 714 621 13.87 0.869 96 7.38 2.8 35.01
5:15 24.22 24 1.03 3.64 3.03 752 600 14.60 0.797 95 7.86 2.628 38.05
5:30 23.45 28 0.8 3.90 3.15 786 603 15.26 0.767 95 8.22 2.435 41.06
5:45 27.03 33 0.83 3.97 3.10 926 685 17.99 0.789 97 9.51 2.380 42.00
6:00 27.25 32 0.86 4.12 3.25 969 724 18.82 0.747 102 9.45 2.296 43.55
6:15 24.39 30 0.83 4.82 3.25 1042 647 20.25 0.620 102 10.15 1.909 52.37
6:30 26.02 31 0.85 4.75 3.45 1082 734 21.00 0.678 104 10.37 1.963 50.92
6:45 29.29 32 0.98 4.97 3.55 1279 849 24.83 0.664 112 11.38 1.869 53.47
7:00 30.96 27 1.17 4.91 3.75 1321 949 25.66 0.718 114 11.54 1.913 52.26
TIME VE RR VT FO2 FECO2 V02 VC0Z VOZ/W R HR 0O2P O2E0 O2R
7:15 30.21 25 1.16 5.22 3.8 1377 950 26.74 0.690 114 12.00 1.791 55.83
7:3 31.35 24 1.24 5.07 3.89 1378 997 26.77 ©0.723 117 11.72 1.856 53.86
7:45 37.10 24 1.47 4.63 3.76 1475 1139 28.64 0.772 121 12.12 2.053 48.69
8:00 38.21 24 1.54 5.10 3.94 1687 1232 32.76 0.730 124 13.51 1.849 54.08
8:15 36.73 244 1.49 5.22 4.12 1654 1236 32.12 0.747 125 13.21 1.812 55.16
8:30 36.43 24 1.50 5.16 4.16 1613 1289 31.33 0.768 128 12.56 1.843 54.25
845 40.59 26 1.54 4.98 4.11 1728 1365 33.55 0.789 132 13.02 1.917 52.13
9:00 42.47 25 1.66 5.35 4.23 1958 1469 38.03 0.750 134 14.56 1.770 56.48
9:05 42.24 26 1.66 5.27 4.40 1897 1520 36.83 0.801 136 13.87 1.817 55.00
9:30 45.71 25 1.83 5.12 4.41 1981 1648 38.47 0.832 138 14.27 1.883 53.08
9:45 48.41 27 1.77 5.27 4.45 2173 1758 42.19 0.803 142 15.23 1.819 54.97
10:00 45.67 27 1.74 5.25 4.58 2026 1711 39.34 0.844 145 13.88 1.840 54.32
10:15 49.42 26 1.82 5.59 4.67 2355 1885 45.73 0.800 146 16.10 1.712 58.37
10:30 46.30 24 1.8 5.41 4.75 2113 1798 41.03 0.850 145 14.50 1.789 55.90
1045 49.74 27 1.84 5.71 4.73 2426 1924 47.11 0.792 148 16.33 1.673 59.74
11:00 50.96 26 1.99 5.50 5.04 2338 2099 45.41 0.897 153 15.28 1.779 56.20
11:15 53.03 26 2.04 5.73 5.00 2564 2168 49.79 0.834 157 16.25 1.688 59.22
11:30 56.11 35 1.64 5.31 4.99 2473 2290 48.03 0.925 158 15.56 1.851 53.99
11:45 58.21 30 1.88 5.76 5.10 2820 2428 54.77 0.860 160 17.52 1.684 59.35
12:00 56.58 30 1.86 5.34 5.11 2496 2364 48.46 0.947 161 15.42 1.850 54.03
12:15 61.67 35 1.73 5.11 4.86 2609 2450 50.67 0.939 165 15.74 1.930 51.81
12:30 62.75 35 1.87 5.22 4.92 2716 2525 52.75 0.929 169 16.03 1.885 53.03
12:45 63.32 31 1.97 5.55 5.21 2920 2698 56.71 0.923 170 17.10 1.770 56.49
TIME VE RR VT FO2 FECO2 V02 VC02 VO/W R HR O2P O2EO OZ2R
MINSEC L/MIN C/M L % % ML/M ML/M MK/K/M C/M ML/C L/ML ML/L
——LOAD = 0.0 [WATT]—
13:00 59.73 30 1.93 5.29 5.23 2548 1508 49.48 0.984 170 14.93 1.881 53.14
13:15 63.50 37 1.78 5.15 4.92 2701 2555 52.44 0.945 172 15.62 1.919 52.09
13:30 71.13 45 1.56 4.93 4.83 2878 2809 55.89 0.975 173 16.62 2.017 49.56
13:45 74.54 41 1.75 4.70 4.75 2851 2894 55.37 1.014 178 16.00 2.134 46.85
14:00 74.35 41 1.82 4.74 4.62 2896 2806 56.25 0.968 179 16.13 2.095 47.71
14:15 75.98 43 1.75 4.45 4.60 2738 2854 53.17 1.042 180 15.18 2.265 44.13
14:30 81.72 46 1.78 4.16 4.22 2772 2818 53.82 1.016 182 15.19 2.407 45.54
14:45 77.50 43 1.82 4.55 4.46 2893 2824 56.18 0.976 184 15.67 2.186 45.72
15:00 82.33 46 1.77 4.37 4.34 2949 2921 57.26 0.990 184 15.97 2.279 43.86
15:15 84.97 43 1.96 4.37 4.58 2994 3179 58.15 1.061 185 16.12 2.316 43.15
15:30 88.28 48 1.86 4.14 4.25 2967 3069 57.62 1.034 187 15.79 2.428 41.17
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MATERIALS DATAS 3—A example of out-put graphics of each items “R.R”, “VT”, “VE”, “FO2”, “FEC02”, “VO2”,
“VC02”, “R”, “HR”, “02P”, “O2EQ” FROM EXERCISE LOAD SYSTEM (AY-500T)
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