1994 4F 13, T O MR AYIERRIGERYR ) & — 7297 — L fTERF 8 & O PR 151

13. FEEFDHRIERIEGRFDO L — 7 /97 —
EHBRFEREN & DR

T AR A

WORRER Y JR% AR

R ERR—RR, RIS iR
ERmEAE R A
SRR NERIRBL

Wik PR OBEF

13. The Interrelationship between Aerobic Capa-
city and Peak Power During Intermittent
Anaerobic Exercise of Judo Athletes

Shigeji Muramatsu (Chiba University)

Takaaya Horiyasu (Tokyo University of Mercantile Marine)
Shin-ichiro Sato and Yuji Hattori (Tsukuba University)
Hisashi Yanagisawa (The University of Electro-Communications)
Koji Onozawa (Waseda University)

Masataka Tezuka (Meiji University)

Abstract

This study investigated the interrelationship between maximal aerobic capacity and the
changes in peak power during intermittent anaerobic exercise. Eight healthy young male judo
athletes were used as subjects. Three models of judo exercise were used: (1) NPE; constant
exercise (80 percent VO,me.) without any power exercise, (2) 5PE; constant exercise (80
percent VOZmnx) with 10 second power exercise every one minute during five minutes, and (3)
10PE; constant exercise (80 percent VO,me,) With 10 second power exercise every 30 seconds
during five minutes. Then, 30 second anaerobic exercise was performed before and after
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NPE, 5PE, and 10PE, respectively. The results were:

1. Work capacity was significantly higher during 10PE than during 5PE.

2. Peak power decreased to 64.8 percent during 5PE and to 54.1 percent during 10PE on the
final trial.

3. The coefficient of variance became larger as the trials were repeated.

4 . Peak power during 30 second anaerobic exercise was almost the same after NPE, slightly
decreased after 5PE, and significantly decreased after 10PE, when compared to the
comparable peak power before each exercise. Work capacity during 30 second anaerobic
exercise was almost the same after NPE, and significantly decreased after 5PE and 10
PE, when compared to the comparable work power before each exercise.

5. The correlation coefficients between work capacity and maximal oxygen intake (VOamax)
were significantly positive during 5PE and 10PE.

6. The correlation coefficients between peak power and VO,max were all nagative in each
trial during 5PE and 10PE.

7. The correlation coefficients between peak power after each five minute exercise and
VOomax Were positive after NPE (absolute value of VO,max) and after 10PE (relative value
of VOumay). The other comparisons were negative, but not significant.

8 . The correlation coefficients between work capacity after each five minute exercise and
VO,max Were positive after NPE (absolute value of VO,max), and after 10PE (relative
value of VOzmx). The other comparisons were negative.
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Table 1. Characteristics of subjects.

Subject Age B. H. B. W. R. L VO2Zmax Pmax

No. yIS. cm kg ml/min  ml/kg/mn  watt watt/kg

1 18 167 62 133.1 3447, 7 55,6 874.2 14,1

2 19 170 64 130, 3 3437.9 53.7 961, 8 15,0

3 20 162 61 143.5 2917.0 47,8 902.5 14,8

4 19 172 77 151.3 3261. 8 42,4 1044, 5 13.6

5 19 170 65 132, 3 2733.9 42,1 986. 5 15,2

6 18 160 55 134.3 2210.1 40. 2 785.0 14,3

7 22 172 99 194, 6 3691, 8 37,8 1256. 8 12.7

8 19 171 75 150.0 2775.0 37.0 1156. 5 15.4

Mean 19.3 168. 0 69. 8 146.2 3059, 4 44,5 966, 0 14. 4

SD 1.3 4,6 13.9 2.2 487.5 1ol 153. 8 0.9

B. H,; Body height, B. W.; Body weight, R. L; Rohler index. Pmax : Maximal anaeribic power.
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0

MAE30
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MAE30 1
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M1, BRI EOBE

Fig. 1. Method of exercise experiment.

MAE10 : Maximal anaerobic exercise for 10 sec.
MARE30: Maximal anaerobic exercise for 30 sec.
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Fig. 2. Work capacity during 5min-intermittent exercise in 5PE
and 10PE.
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Fig. 4. Changes of peak power at each trial

during 10PE(%).
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Fig. 7. Comparison of work capacity during
30sec exercise among BE, ANPE, 5PE
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R2. RAHTIEE & FETEHRORZL £ OHEBIRE
Table 2. Correlation coefficient between maximal oxygen
intalke and several chenges of exercise tests.

vs Maximal Oxygen Intake

toT b, 2%, BAE
P BWTHHTEEEbL Y
VT — 2 RMTEL L)L
R *EddZ LHVBEETH

Exercise tests ml/min ml/ ke /win %o

A B 2e S e VR - L
1)Work Capacity ~ 5PE 0. 8155* 0. 8623 AR R o
l[]PE 0. 7241* 0- 7843; &ﬁ@@iiﬁﬁh % Eﬁé L TC%{}I‘&:

= T @) 3 7 &3 j_; i >
2)5PE-Power [1] —0, 8601** —0,1799 & ~ il J%%%Tj ! eé
[2] —0, 7557* —0, 2222 HEtAREIEBTIECH
|'3] _0. 3006* _0. 5013 ct ’5 &Ffﬁﬁga*.ﬁ?ﬁ‘ﬁ—g— é ¥

[4] —0. 6009 —0, 4927 ERALLZLDTH 2,
[5] —0. 5918 —0. 5105 5 4l 113:#)\‘7---%%%
3) 10PE-Power (1] —0. 1242 —0,2895 L 2o 2%, 5 B
(2] —0, 7847* —0. 7084 L7z354, 10MZHEL 22354
[3] —0, 7565° —0, 5842 FMEL TiTh®/, 54
[4] —0, 6834* —0. 6782* Ot ERE RS L 10PE
(5] —0.5678 —0.7990* HHSPE L D b & otk
Lﬁ] —0. 6146 —0,8270* REHLTWAI EHNHLH
(7] —0,3774 —0.8884** b D, WERY T —
Eg% :g zgéé :g ngg i¥5PE, WPEW§hb—5
[10] —0.8011° 0. 4941 DI (RAFRABR R 280
' : — %) GEBLTVW5IE
OPeskPower  NPE 0.5 LD LT
AIPE  —0,3741 0. 2843 NETHLLHLbILE, =
_ DI EiE, REKBWTIL
R O
AI0PE  —0.3260 0. 4772 NRWERL T3, Wi
—————— MFEOERBEHEE (FEYE)
Significance (n=8, *p<0, 05, **p<0, 01)
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1994 4 13, FolisF o MK E R IGTIIG O ©— 7 /37 — & ARRFIESN X OBIR 159

HE, ABRAHIFEEINTHBEEZ LN, LT, #BPCBWTIEFBBENIKL Wwig
MBFHEND, Z0L 5 kI T TR F T/ 7 — 2R &8 5 103K E RN M oo — 5 W g
Brlc 7V TP ol e wWrlc ME S 950, RS ALIEICH L TR EH a0 (Bn
ez MITEREAMAE RO LD) Ic#idr - T 2 EEZ LNA, 4, HEEEFESMNO—EEE) *
BRI E 80N MEICRE L 12, ZO80%MIEI—RIICHh L N im-imEL LTHWLL
TEY, 40D L 5 I RARERFNE) 21T - 72 % TORARR TR )80 % 8 B OB 13 3T (2

Eo TN DAMTh- 2 EHEEINS, EWBRIGESMOEEIHEL XD bwicdiud
[ OEDRAEENLOPRSEOMERETH 5,

— R ERIC BTV TF b 7V T F BB BANT 2B IFERERDT T
7R (ATP) W LNE Z LM b5 N T3, WREEENIC IIEBRERIC L5 ATP
W E 2 bk, L L, BIREYICERRIGES) % 4 0 IR o — @B 3 £ DRSS
R NG, Fhc, BABREFERROSVRFICEZOTEEIBWEEZ biLb,

4l 54O MR 7 SRR R EBI O ©— 7 3T —OEF OV TRET L, S5PE, 10PE W§
NLMETERL 2, ZOBETHEMBMEACL D) KE B> TRl el L2, ZOZ L
(SRR (R 2/ M) DB L DML 2 Th 2, ZOMAENBNZHE & L TR
i Sic it~ - H i & %P2 DR AEERRIEMB OB L2 b0 F 2, KMOER)EO L
— 737 —5 SR O b & RARREIEIR & M A RS TAL. 54 HDMKRIGIERRTE
EREGED & — 737 — DB DN TUI T TADHEBSEH Nz, 2 b DS BB R I%
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