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B TOHBE L, FTHOBHEHCELE THOHEZELR T L EOEBRE /L LIT L5
S8BT INTEEBbh Y BB TRHREEIA, BH2AK, FH1AKREKL-T
B, B2, BEHE CRABROBEZENESE LEZONR TV 5, BIb, F2#H T,
RESAE, BHE2A, FHI1EX, EBIH1IAR, EBFFE1ALL, BRTEASEOPH, £1
AU EDOFE RV ZOND, ZOXOKC THBEOHE] 1k, MOBEEAR—Y OEMfisEIIIRS
gy, SHTE S AF LV EFBELRLICEN/I AV F 272 THDHLEE > THEF Tldds
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FE A F L OBE I TEC L EICEBN A, EAEE, FEEEMS LOICHABM S 0E
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Ak LTRE LRE S o0 Lt Bicoh TRENTERE & 7 b BB ERIC 85
BADAFNLARE - VOFENINDE L5159 2028 2z, ¥ — BTy, A
D& HI— e T8I %8 L€ SR ZBNCIE UC man to man , skill to skill dBIG A5 5
BRI/ ITEINEBEINL LD TH D, B FEBELZ 2550, FROLXEHAEERE L
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1. REIEEB
(1) #WwEOHEEECBET2HEY 1) FH 2) FE 3) #hE 4) RERRSE
}5) Bf
(2) WARIEEROWRIEERERE T 5HH
1) mAMHFERE (VO; Max) 2) (EY% b EAEERERE (VO; Max/body weight)
3)mA#HSE (VE Max) 4)EEO0HHE (HR Max) 5)&&EEHLE (RR Max) 6)
MFEEEER (0, R) 7)) —EH#ESE (V) 8) B#Eik (0. P)  9) & (RQ) 10)
A =7  b &xA4 5 (All-out-time)
(3) HRloEEEESRE ST ATEE
A ABEFRERMEE 1) BEERE (VO  2) %V0; Max  3) .0JdAa% (HR) 4)
%HR Max 5) MR AMEE (0O Debt) 6) MEFEE (0O, Req.) 7) BEFEECX
THMEABEEDOEIS (%02 Req.) 8) =%+ —{U#H=E (Relative metabolic rate :
RMR) 9) =51 ¥ —HEE (Energy expend.) 10) BE{rERfMS7ch D= Fx 0¥ —4E
& (Kcal/min) 11) fAEM47- 0, BAEFENMS7 h D=5 4 ¥ —HEE (Kcal/kg/min) 11)
ik 1 KAMfc b D=5 ¥ —[HERE (kcal/ippon) 12) FEYAH, —AKHhD=xh
N ¥ —{4# & (cal/kg/ippon)
(4) HBIOLHEFRE RS 5HE
B LEAEEEE 1) FEA%E (Rating perceived exertion : (RPE) 17

2. ERFZE
(1) BARIFHERF O MR FEEREEE O I ED

KRR F BN REICBI 5 H B O RIBEHREEEO BT ARS. 6% D F vy F I AZFAGT
BREBBEAMEC LI 24 -7 7 MENDRDI, BEEC TSk ERY &g, A0
%, GHEI60m D2 GEOETTY » — 3 v 77, 7h I, 3HEKREI®, AREE8.6%
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Table 1 FAEFLDOHE — KIE9 (1920) FLE

B—#%H (OHEL @OF #F @)Z$9AR WF B ) KM (X B () KA 6)FaE
B (/A /Al W E B ) FnAE XRHE Wi % W B R K
B ) 989 FE R % R B OB B @ILfE OE & E =
BUHK @ B rn % @BEA W & O K WK H  )MELA OF %
BEH G)RSE GIF K I o O F MK K R & I % WK #

BIFHE o H 1z Table 10E=%3%F ToOHOH, Table 2 Rating Perceived Exertion (R.P.E)

E—# Z8hAR (BHE), B#E (EE), Ki Scale | Indicati ‘B Indication of Japanese
X GRE), KN GEHE), M (T || oerion PO | (Onodera etal.)
£) ‘ ?g very very hard FEFIZZ O
o R BE), A% (), HE(E |15 T
e P (R 17 very hard Mg h EOu
S S (B, B8 GEE), AE (F | 0| had o
) S S e e —
LU, FHOME, BHEE REsmE | 13 | Omevmthwd | owweme
g f | N, SII2EE L L, g Fiirly hight HTHD
(3) LEEEB)RE L Borg OREBERAA |, U C
B ks RECHRE L%, BFoxEm | o | oot PIEORTHL
EBEE (RPE) # AV, H ALK THERE, g e ——_— B TH D
ERBECEEFET (Table 2) OBMERIER |~ |~
Xt 1D
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3. BMBIIFERYR I ORIIKRFEZEITCITE T 5E820. 65%0 5 22. 4% F TOERE/L S
THET, 214, 334, G488 THD,
4. EREFTIFEAFTESS LOFERFRE S ESEEYERHEThH 5D,

M. HRLELE

Table 3 Characteristics of subjects

1. #HEOFEYFYE (Table 3)

BRRE D TFHERL21. 6%, 11172 6cm,
AREILT5. dkg, FTBERFBRERLI. 5F, B3 | Subject | years cm kg years dan
BB 34, 2BN1ATH- T, 3BZFA | MK | 217 1760 760 127 3
DLDOIVEL L 0BRSS b, RE - WESE [
EEERETESEFE L GEB LR, & | SN B B R B

Body Body Judo Grade

Ttems | Age oioht weight exper.

EROBEEERL T, SR B R e
KM. | 224 1656 732 100 3
2. WieEOEWRIERIEE (Table 4) mean | 21.6 1726 754 95 28

PHE L FEERERY A D L, VO Maxit s.d. 0.7 58 1.8 29 05
4.07+0.18 0 /min, {AREM47 h T1353.9+1.2

Table 4 Cardio-Respiratory functions of subjects

VO;max All-out
Items VEmax VO;max Weight HRmax RRmax RQ O2R O,Pul. Vrt time
Subject I/min  1/min ml/kg/m. Db/min f/min ml/1 ml/b ml/f sec

ml/kg/min, HR Max 1%195.9+5.7 b/min, RR Max (£59.8+10.5f min, RQ i%1.115%+
0.045% 7% Uiz, REY: h ORAMEEREL, BERAAOFEHMETH Y, HLUOREL
TUWAHREETORABIEERE L V30 EWEY AR L, £EBEE ORI 04 iz
TKY, 60U EDF LTy bELI > Tz bhic VO, Max DfEIL TSI GE ISR
TH D EHW L7,

3. BIFIT AR DO RIEIBH)EERE

Table 5 (12RO FNCATEAREREE B Lcb D TH B, V02, %VO0, Max,
HR¥&s X " ¥HR Max D 4 FHBIZ DWW T, EFREBARLICEELLRD 35~ 4 5Dl
EETHD, Zhbdx 7 e,  LTHE LAL DM Fig.1~Figd Th 5,

INHD4HEBIEDOWT, 2EMKHATAES L, TEaFIT, 3.460 /4%, 85.2% VO, Max,
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Table 5 Physiological motor intensity of judo technique

W B R st
B4

WEm RTOHG | WE FE SE | AR SR UM KRN B4 | DR
HlEHA
V0;:3' ~4" (1/min) 346 317 3.20 3.13 2.66 2.88 324 292 319 252 2380 3.34
""""""""" (d)| 022 027 050 026 019 043 013 03 020 033 009 077
% VO, Max (%) 8.2 783 788 77.1 653 70.6 804 715 787 621 688 81.7
"""""""" d)| 75 90 121 | 92 21 96 21 104 86 92 33 | 163 |
HR:3 ~4" (b./min) | 181.5 181.9 170.7 | 177.4 1723 166.0 | 177.1 168.0 168.3 150.8 155.0 |173.1
- Gd)| 84 96 108 | 106 141 107 | 124 145 67 239 71 | 56 |
% HR Max (%) | 927 929 87.2 90.6 879 84.8 9.4 8.7 8.0 772 79.2 88.5
- 6d)| 44 33 59 | 50 61 53 | 53 61 51 141 38 | 42
VO;:Execise(l) | 1210 11.14 11.00 | 1088 9.16 1011 | 1097 1057 11.32 9.62 10.06 | 11.35
""""""""" 4)| 045 o042 L61| 120 08 17| 097 124 076 121 048] 184
0; Debd[A] (D 6.47 632 4.47 486 3.9 3.66 5,53 379 430 257 2.80 4.98
""""""""" d)| 082 086 256 08 147 14| 138 1532 053 091 03 189
O; Req.[B] (| 1857 17.46 1547 | 15.74 13.10 13.77 | 16.50 14.36 15.62 12.19 12.86 | 16.34
"""""""" (4)| 073 076 414| 103 19 284| 193 274 12 200 062| 359
% 0z Req. (%) | 348 359 272 309 294 261 333 256 275 206 21.8 29.7
[AVBI00Gsd)| 33 39 86 | 53 80 38 | 52 53 17 45 20 | 58 |
RMR 18.2 169 148 151 125 131 16.0 13.7 151 11.5 12.2 15.6
- sd)| 11 06 41| 13 17 28| 20 24 19 21 08 | 32
Energy (kcal) | 92.84 87.31 7735 | 78.70 6550 68.86 | 8249 71.80 78.09 60.95 64.30 | 81.68
“Bxpend. (sd)| 366 380 2070 | 513 961 1421| 963 1368 612 1000 310 1793
7 (kcal/min) | 23.21 21.83 19.34 | 19.68 16.38 17.22 | 20.62 1759 19.52 1524 16.08 | 2042
"""""""" (sd)| 091 085 517 128 240 35| 241 342 153 250 078 448
» (kcal/kg/min) 031 029 0.26 026 026 0.23 027 024 026 020 0.22 0.27
""""""""" (sd)| 001 001 007] 002 005 005 004 004 003 003 011| 005
# (kcal/ippon) 194 1.82 1.61 167 137 144 172 150 163 127 134 1.70
- (sd)| 008 008 043 012 020 030 020 028 013 021 0.07| 038
# (cal/kg/ippon) | 25.65 2412 21.35 | 22.10 18.06 19.01 | 22.78 19.78 21.61 16.84 17.77 | 22.49
- 6d)| 115 079 557| 165 220 385 | 236 335 221 275 092 451
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181.544/45, 92.7% HR Max &
e b, B b EBNREE AR LT, 100
W TEEH3.340 /4, 81.7% 90|

VO, Max, 173.144/%, 88.5

80-

9% HR Max, W&, 3.24 10 /4%, — AR

80.4 VO, Max, 177.1#1/%, 70 e

90.4%, HR Max, K&, 60 __%ﬁ

3.200 /%, 78.8% VO, Max, '-*k%xu
50

170. 7461/ %, 87.2% HR Max, / \
KARA, 3.190 /45, 78.7% 40 AR
VO, Max, 168.3%/%, 86.0 \\\\
9% HR Max, F#53.17 0 /%, % \\
78.3% VO, Max, 181.99/%, 20
92.99% HR Max, #LME/3.13 0/ NN

(%)

% VO; Max

= N = N 10
b &<, RCTRHHEALT. 46 ® OB Ot OB OE 8 M e

PR 7316.50 £, E2#2316.34 0 %
mLtc, FRoRAANXI2.190 T
BEhdicd, R TRILA12.86 Fig.2 #FITHAZCRIT5H PO RMR o H#
0, FEN3.100 %75 Lz, %

4, 77.1% VO, Max, 177.431/ .
2r, 90.6% HR Max & /¢ - 7o T S H- Ty VT
B b S\ BB B & R Lo e o oo E M |
3, KEAIT2.520 /4, 62.1 (min.)
% VO, Max, 150.8%/%, 77.2 Fig.l1 Change of % VO, Max
9% HR Max, R\ TIHED2.66 0
/57, 65.3% VO, Max, 172.3%
/%, 87.9% HR Max, E#H
2.80 0 /%, 68.8% VO, Max, 20
155.0%1/4, 79.2% HR Max, 191 _—
TH - 12 181 I
4 FEIOFT LA LB O FIERE
A ERE2.10 0 TR %<, Zaant
IEEA9.16 0 TR LA 78 < Ffl 161 I
DEL, 1F10 L2511 0 OFE & 5 |
CB -1, 155 HOBELERD “M
EEHN6.47T 0, BHEA6.32 0 & -
%<, RPMB2.57 0, BHEH 13+
2.800 A7, FofloFHix 121
3.8 0 55.5 0 OEBFITH - 12, ul
MATFEELETARN18.57L T
x R
A
#

b
B 2 % B E E KB R

Ry
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A= G - HIREE)OEE) R

® 4

sam | 1] 1| NOOK P<0.001

B o= | 2| x| 2 ¢ P<0.01

% % | 3|NS|NS| 3 X P<0.05

B o | o4 poox X | NS | 4

s e 5 X % NS | NS 5 N.S=No significant

% B | 6] X | X | NS|NS|NS| 6

BB 71 % INS|INS|NS|NS | x 7

AR | 8| X | % |NS|NS|NS|Ns|NsS| 8

KM | 9 % |NS|NS|NS|NS| NS NS|NS| 9 |

KA A |10 ] 360K oK NS | 3ex| NS | NS P NS | x| 10

£ 4 | 11| 3ox o4 NS | % | NS |NS| % | NS | % | NS| 11 |
B 12| NS| % NS|NS| % | NS|NS| x NS | ¥ |NS 15

Fig.3 #FTHiAZc s 5RMROE E £ E

ZEER IO T oMEABEREDL 1107
RIIBHA35.9%, TEEH34.8
%, PIREN33.3% £\ <, KA 100 1

7320, 6%, JEHA2I21. 8% TIE < T

EOMOBIHED OGO F g E T I

Cdp ot =aoF - fRBE

(RMR) (%, Hagsis.2chy £ | I

B, WTHEN6.9, N2 E %;;

16.0, E#2315.6TH D, KA B

A5 TRLES, B2, 4 ]

IR HN2. 5% 7R LT

B = L F — 3, A H92. 84 601

kcal , BEA87.31 kcal , A

£-81.68 kcal , #E278.70 kcal 50 o
, KRAAAT8.09 keal , % f ﬁ A w
77.35 keal OIECEERF L, B OE % OB OB OBE KR OE A A % ®
AAME60.95 kecal Tk K<, Figd ®BFTHAZCETHEN0OL=51 ¥ —HBEOLE

Z D DFE 1164 keal #> 572 keal
DEIPFC D » oo RELSID, FTHAKR 1 K47 THRS EEERL0.310, BHE20.29(0 &
L, AlREEET0.270, F%, HLE, FE, KAAR0.26 L TRETH -7, o RKEA|
10.20 0 TRABIEL, KTRELD, 0.220, $98E4%0.23 0, HTEAEN0.24 L TH - 72,
W EFHAHE (RPE Figh) koW Thb &, BENEBIT (/e h ED\W) T, b &
SR, B, KA KA BETHD) 2513 (R E-oL) ORI TR b KICK
LT, M Eo&KBIEREBBCEERE\HEERER D LN CHBEIIKORE D &ls -1,
0% HR X) & %VO; Max (Y)
Y =0.3661X +12.5666 (R =0.4882, P <0.01)
%HR Max & %VO, Max (Y)

103



187

171 I u
151

14+

13+
127 ﬁ
11
PR
T4 om

RPE
—

T B # # 2 #H A B B
b= :
B OoE % OB OB OE B OE N M # ®
Fig.s ®HITITbiARCEBT5FFIDO RPE o
20 110
19 .
18 - 100 .
3
17 =
g
16 ar 90
T
o 154 y
2 * 80
14 %
i
13 A 70
12
11 60
10 . (P 0.01) (P<0.01)
¥=0.1335X —8.1845 (R=0.6819) * e, ¥=0.6621X—36.8524 (R =0.6842)
9 + — 50 + ' —_
140 150 160 170 180 190 200 140 150 160 170 180 190 200
HR (beats/min) HR (beats/min)
Fig6 HR & RMR D FIBIES R Fig.7 HR t4&=x1 ¥ —HEEOHBER

Y =0.6918X +14.7368 (R =0.4740, P <0.01)
O HR X) L= —f3#ZE : RMR (Y)

Y =0.1335X—8.1845 (R =0.6819, P <0.01)
O HR X) t&=3x 1 ¥ -HEBE (V)

Y =0.6621X —36.8524 (R =0.6842, P <0.01)
FEHE - RPE (X) &% HR (Y)

Y =4.5164X +107.3024 (R =0.5908, P <0.01)
RPE (X) & RMR (Y) '

Y =0.8614X+2.5417 (R=0.5765, P <0.01)
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FEOEHEIZR T, FOHECH L TBCEFAEELR I\ X 5 ELERCiE L
WD HOHE, BIRD, ACOERDOTEELHIEE Y S0, Fio, RIFETCELT
i, BEOREREAYERL, WMOoMCLSENCERTEBEOERYS LI L S ik
PHAS>THL ZERRYTH B2 Zir TAHOHE | #HIEL, LEEHERLRITED
o HEA R L OICANHAOEES EZRGEL, F—&» bRAK T CIRITEEIEICALS)
TRT\ B,

ARERBRTIRIC UL, B—HBD 3 HFLHHAR, 4FFE, S5HFKM, 7THRAN, 8&
BFaEE, BBOIIFRXEL (BE), 4FRGKIE, I5F/ILE, 1681K, BE=HDI8ENIR, 23%F
B, UBREOIEHCTH -, Thbiz, HEIIFESh, REAS CHETA MM
EOBEETH Y, BUES LOEEAOFIIFERBENEVCC L0 L5EITRIC LD -
7o TOREEOME « OFEN T BbiAL TENL BV OEEEREICHY TS0, Fio (A
BOR | WHIEI N T HIEEIEF & AR E 2 258 E L OLEHABEEORERE S
5L, RBFEOER EEBEOWEL - mElbERO W E L TERYRALL,

FHEOEARE, WERIOCREGHOEERE BT AL 2 O30FERT, ML 5
@’9) ﬁ%’ 10) 1D 7\7j<,7) 8) ﬂmﬁ,z) 3) EH{R’ 32) *2[—“,4) 21) 22) 23) 24) @3&7[(’20) fC%®$&%ﬁ‘E‘¢)
Na, ThbaRTHLE, ERGELABIC L » THYOEFREORGARORLN, #
REETH B2 L, VO Max Dizigd0~60%, LA 130~15030, %, FIHiAARTiL
RIREIC121FT0~80% VO, Max, 160~180%a, 4%, Tl s CiL, 121360~70% VO, Max, 160
~17048, BB LT 5 EBbh b, L, Bi10,20 2 33 bAL D HEE X 5EEH
BOECEHELMCL, BTN AR ZLZOB TOITLALRLBE LA L O HiAL L bH
EVCEBIREARL, BROOBVERERABRBFERECKH LTEH VLR T= R 1 ¥ —~ % H
LYIZEENIDMER TS L2 mED LTk b, Erig, FEE, BFOEXRSLHBEASIC
LT, 10%aI#EOEE CEEBREILFHTHZ E2BELMC LTV 5,

AEBDFRER LY BRI D TAD &, REEOEOFRTRIEVEELY R LICOEA
BETHY, 85.247.5% VO, Max, 181.5+8.4%1 %, RMR 2318.2+1.1, TH -t Th
WCEEF HEREE AR LcRy, B, Ak, BF, BBETH -7, mIEVEESRR LCHEITK
PIRIC62.1£9.2% VO, Max, 150.8+23.9911, %, RMR 2311.5TH bH, Zhiche+%HmE
B LIcHIE R, HIE, $90E, ZHARTH -7, ARESLRKMNIPREDOMBIZH - 72,
EVEBHRE SR LCERERCHARIBRETERCH T MERABEDOE G L32~39% DHEH
B DIIFBBICHY LT, 2 bDOEIZZILOEED 22 LT 5@ KREDITHIA LS
29 HOEKFTHIALR L H HRCENEEZ R LA BT bl A EpNcERT 5 & L1t &
D, BEABEOEIGK B LD EE2OND, HEEZED ROV whsb T, E
B, RESIOCBEEOGENSBIITHLAZDOEFRE T OCTHELTARS L, FHOW
A, BER IUH%EO RMR 1215~18, BEREOILE, #ER L OHEIX13~15 BEON
Bz, SZERAR, KA, KRN L OVRIAILI2~16, IR OEFEN15.6& k-1, £HKEE
DEHECOCTHEERT Y LTAD L, FHELIERERIOREIEOBCITHITE K
UETHBEENBD bR, ZhbOERND, FROEHRE/ S TEC LB LML
h, HFZER > HYBBES ETOBFIEFORENATERLZ L, T4, ACOHKE
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ARRTE 20 bEFY EARIOEH R LT 2, B0k 2465 iRtk s
WEHAEZ A EHTRBL T LD EHERIND,
—7, REOEH AL S L 51, Mok Do b T5H0%, £FROEFLE1 I v 7R

) R ADBERERNEETH b EEECEEHREIC/cD DL HEIRD,

wi, xDEOITHIARCLE s= 3 LV F —HEEIL, (31Z61~93 kcal OFHITH - 72,
IREDRERT, BHE, BOEAFEH L L TRITIT biA2 vy E R T 584, 20~30K D3AH T25
~58 kcal [clY43 5 2 EABIS M 5Tz, TDZEME, HBHALARRMEx ADKE
LoT=x ¥ —HEEOMEH HLEEREOBIENTE 5 LA, MOFKEHE L O
BEASETRE & 75 o T2,
¥/, IEEBBIC S TREOESRELEI D LA, DPRORE R LENTHS I L
725 HR (X) &% VO, Max (Y) DHHEBEABERIC D THiES LR
Y =0.3661X +12.5666 (R =0.4882, P <0.01) &7/c b#fiztnc 1 BKETHEZENEDS
Ntz B, DA% A140, 95 Ti2i364% VO, Max &7 b HR 231038+ 5 = &£123.7
9% VOz Max DO#EIn & /s 5 & MBS T - 72,

Fiz, DEMCREU S EERHE (X)) L0mE (YY) &L oEREEGRY 45 &

Y =4.5164X +107.3024 (R=0.5908, P <0.01) &7 h#etmnc 1 Y KETHEENZD S
Ntz Blt, Ihvigh &0 EREUS & 203, 184.130/5 TR THA ] EBRUS & £12157.0
W/ S L, BB CHRETLIBRCAERCER UL E DI nD, HEEOWIN, HE oMk
KEAEEBET HIODEEITHN DL IDEEL D,

FEHMOBE IS\ T, FILBCH L TEANLELYELL 50 &0, YL LICHE
ETLZ LRV E LEZTEOFENOIBE 52, 2O HOBEBEN I &8 TEA
CHRELTEEYRIFERCI S REIBHEBL O 2R Th L, THEHOK ) 15—
B LEHEANEHEKPER LT WHEORE I ECET SV 5 Tighic X o TRk XS h
Twb, LoxLiahh, CoOlSI:, AREHECSEBSLHLPLHE»HLHE, Bt Licivs
b DO, FERINC = F v F —lE S O KE, HEHfThbi v, RFFEROFERE»S R
7e5E, |HHOH ] ORFIEF R UCEE, #8E, Rk, B SIOFELSE, 5
BEZLIMECHD EBbhbdh, KRN, BEAs IOHBC>-Tix, BESERFREO
R UCEEBEE R E O &, TaABE, KMk X O #A R ERE o E BN BT IR
PAENCALE LT, i, AR OV UM EE R L O REEAE T KBRS OHE ST
WAHETH D, FLEEEDO B CHENREIICIEE T AEALEH D Z b5 BET S
BERDH D, LrL, THEAOH | IEMEROHZELZRIN TV HLEELLNLHDT,
AT LIS a2 2= A1 F—PHAME»SOAEELEE LT, €4 TL)
LEMERCHERDO L CEF—FERRORHENMEYNL L LVERETHH EF 2 D,

V. & S
SERR20. 67ED> 22, 458 F TORBIBT ASE T B b RO RS A ZE R,
BB TEHOH ) 1055 REEORIFRICOLT, 5B 1 BOHE T4 SBOBF b

AL TR R L OO I O\ THEBRE Lic, MREKRDO X 5 cEHINS,
(1) BIFFTHLAZETHIL oD VO,, %¥V0, MaxOEAflEa T LRz iSaiEchn,
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3.46+0.22 0 /4, 85.2+7.5 % VO, Max, B/ MEIXAPAT2.52+20.330 /%, 62.1+9.2 %
VO, Max & 7¢ b &I, METAIC 5 WKETHEE RD LRI,

(2) kg HR 53X 0'% HR Max R KEIBETH b, 181.9£9.6%0/%7, 92.9%3.3
% HR Max, B/MEEAPINT, 150.8+£23.9%/4, 77.2%x14.1% HR Max & 72 h &R
EREEITRD ORI -T2,

(3) =F ¥ —RHEX (RMR) o AExEFE&HCI8.2£1.1, &/MEXKHMNT, 11.5%+
2.1 7 VEBTIZ 1 $KETHEENRD BN, £HRDOFHEIZ14.512.8TH - 7,

(4) =FAF - EBBEORKEIIEAE TI2.84+3.66 kcal , Fi—A Y70 T1.94+0.08
keal /—&, B/AMBEIZAPINIT60.95+110.00 keal , 1.27+0.21 kcal /—&, &7c b mERIC
13 1 BAKETHEENRD LRI,

(5) F#EA#E (RPE) ORABIEE TEERENITO [Dleh &ouw | &%, F/IME
ERILTILD [HTHDH | 224, 130 [R50 LoD 24 TH -1,

(6) "FELOIHHBICHFTINCE B HBEBER D b,

HR (X) —% VO; Max (Y)

Y =0.3661X +12.5666 R =0.4882 (P <0.01)
HR X) — RMR (Y)

Y =0.1335X —8.1845 R =0.6819 (P <0.01)
HR X) —=x 1 ¥ —4&E& (Y)

Y =0.6621X —36.8524 R =0.6842 (P <0.01)
RPE (X) —HR (Y)

Y =4.5164X +107.3024 R =0.5908 (P <(0.01)
RPE (X)—RMR (Y)

Y =0.8614X +2.5471 R =0.5755 (P <0.01)
IhH DR, BB THETE S LMD b2 F - HEEDLEMNIER s S A TS
BhoR B O HEE & FTRBIC L7o,

(7) RMR &>\ THEADHEICEE L Ta5 L, FHA14.8~18.2, BERA12.5~15.1,
RBEM1L.5~16. 00HEIH, #Ba5E (Bf) »15.6&7 0, FH, BEE, BH, EEoIECHE
BREE N < 7 0 PR EBERE R ORE & o, HEHHT 5 B KETEEZENRD it

(8) TEHHDH | CTHEMNECIFEIN D ZHAR, KN, BIOEEEOERHEIX
L, HeBEARIREAELYRLCZ EHLRLEFEE TR ToEET L L, FREARK
PIA D EBY L 130 b RN & & 2 HRIHRD BfE THRE BB TH % 25, /B OEIIESE I
S5z 588K, BEEHEORNENELYER L EEASSLHE ke TR LT, #F—FFaED
BElbaND 2 ENEETH D,

z2 £ X M
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Motor Intensity of Physical Exercise
and Sport Activity
—Report III- Throwing technique
in the Gokyo of judo

Masahiro SUGIYAMA
Faculty of Education, University of Ehime

Bunkyou, Matsuyama, Ehime, Japan
Munenori KAjJiTANI
Yoshida junior high school
Yoshida, Kita Uwa gun, Ehime, Japan

Abstract

The purpose of the present study is to observe the motor intensity of twelve throwing
technigue in the Gokyo-no-waza of judo. The subjects were four healty male judoists from
two dan to three dan of black belt in their age from 20.6 to 22.4 years.

Throwing—uchikomi was performed in one time per five secorids for four minutes and
recovery time of fifteen minutes were taken. Maximum oxygen intake was determined by
an exhaustive running test on a motor—drived treadmill at 8.6% grades. Expired air was col-
lected into Douglas bag. Contents of O, and CO; of expired air sample were analyzed by
means of gass analyzer Sanei made. Heart rate and breath rate were recorded by using a
method of telemetry during Uchikomi. As the result of this study , the following conclu-
sion were obtained:

1) Motor intensity of Seoinage was highest values; V02=3.46+0.22 { / min., 85.2+7.5%
VO; Max on mean value and Ouchigari was lowest intensity; 2.52+0.33 (/ min.,
62.1+9.2% VO, Max. The significant difference was recognized between Seoinage and
Oushigari in 5% level statistically. ‘
2) Kataguruma indicated highest motor intensity on H.R. and % H.R. Max.
181.9+9.6/min. and 92.9+3.3% H.R. Max. And Ouchigari were lowest value
150.8+23.9 b/min. and 77.2+14.1% H.R. Max.

The significant difference was not recognized between Kataguruma and Ouchigari.

3) The maximum value of Relative Metabolic Rate (R. M. R.) were 18.2+1.1 on Seoinage

and the minimum value were 11.5+2.1 on Ouchigari. The significant difference was
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recognized between both in 1% level statistically.

4) The maximum value of energy expenditure were 92.84+3.66 kcal, and 1.94+0.08
kcal/one throwing on Seoinage and the minimum value were 60 . 9510 . 00 kcal and
1.27+0.21 kcal/one throwing on Ouchigari. The significant difference was recognized bet-
ween both in 1% level statistically. ‘

5) All subjects answered very hard (17) in Rating Perceived Exertion (R. P. E.) on
Seoinage, two subjects felt fairly light (11) and two subjects were lower than somewhat
hard (13) on Ashiharai.

6) The coefficient of correlation signified statisticaly between next items:

H. R.- %VO; Max; Y=0.3661X+ 12.5666, R=0.4882 (P<0.01)
H. R- RMR; Y=0.1335X— 8.1845, R=0.6819 (P<0.01)
H. R.-Energy expenditure; Y=0.6621X— 36.8524, R=0.6842 (P<0.01)
R. P. E. -H.R. ; Y =4.5164X+107.3024, R=0.5908 (P<0.01)
R. P. E. -R.MR. ; Y=0.8614X+ 2.5471, R=0.5755 (P<0.01)

High correlation was appeared between physiological and psychological intensity, it was sug-
gested that estimation of psysiological intensity are possible from heart rate and feeling
measured in a field and gymnasium.

7) From viewpoint of R.M.R., Te-waza (Arm) and Sutemi-waza (trick) in judo indicated
tendency of high intensity.

8) In the Gokyou-no waza, Sasaetsurikomiashi, Osotogari and Seoinage which are coaching
to the beginner in the first stage indicated high motor intensity, especialy on Seoinage.
And Ashiharai or Ouchigari are possible to teaching in the beginning of practice. From
these results, it is important to optimalize teaching-studying process which teaching con-

tents and method of practice are taken into consideration.
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