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The Effect of Different Loaded for Heart
Rate and Lactic Acid on Judo Simulated
Competition

Abstract

Purpose: To determine if blood lactate levels differ when
participants train on the Rowing Ergometer versus simulated
judo athletic ability. Method: 10 judo players from
University were used in this study. The average age, height,
weight, and training age were: 19.4+1.2 years old, 168.2+9.3
cm, 73.2+14.3 kg, 9t1.3 years. Three diagnostics were used in
this study. The first was-a judo competition test 1 v.s 1 (3min),
the second was a Rowing Ergometer test(indoor rowing
machine) (3x300m), and the third a 2-4 mmol/l test. All trials
were conducted on separate days in a counter-balanced and
repeated measure design. All data were analyzed using
Pearson’s product-moment correlation and use one-way
ANOVA. Repeated measures were employed to examine the
relationship. Significance was set at the a=.05. Results: The
judo competition: Aerobic threshold and blood Lactate levels
dropped to a percentage (r=0.01), anaerobic threshold and

blood Lactate maximum level (r=-0.24).Rowing Ergometer:



blood Lactate maximum level (r=0.63) Rowing Ergometer
Set-3: blood Lactate maximum level (r=0.53). Conclusion:
There is a direct and positive correlation between the Rowing
ergometer and the physical act of Judo. This analysis shows
how the blood lactate levels can increase if the participant
trains on the rowing ergometer. This training on the rowing
ergometer is an alternative to the game of Judo, to prevent

injury.

Keywords: Judo, Rowing ergometer, Heart rate, Blood Lactate
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(B FURF R TS =100 Watt (V2) > 0Bk < 140 min™ - 448 [ (8 FLRF 82
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=~ RIAG I 8 5 fer B ]

KRGS T (3x300m) 55—&H (S-1) HjfE] Ay 60.03+5.42sec 55 —2H
(S-2) BagE =40 (S-3) Hk 61.3+5.46 sec - 62.89+4.75sec - S-1 1 S-3 3
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=~ XA & o AL BR EL Lo Bk

RIFERIEL (3x300m) 55—4H (S-1) MK ABZ{E & 6.00£2.51 mmol/l Hij
OBER B 16926 min™ o S -2 Bl S-3 [fIiRFLEE PEIE S HI B 10.71+2.66
mmol/l €1 13.95+3.13 mmol/l » EH Bk By 17545 min™ (S-2) &1 178+5 min™
(S-3) o S-1 #1 S-3 MRFAILELLBEERAZLE S +8.0 mmol/l (p < 0.05) H1+10

min™ (p <0.05) - 41[E 4-4 FiTs -
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773 HR +10 ¢
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VO~ RIFEHI 8 S e A S AL R

NI A4S RS — o8 (BL) MURABE(EFI9{E K 13.95£3.13
mmol/l > & K{E (E7) 5 15.64 mmol/1+2.89> 455 BE (E10) HI A 15.24+2.89

mmol/l- E7 1 E10 Eig{EZEE & -0.4 mmol/l (p > 0.05) - 4[E 4-5 FirR °

22 A
-0.4

20 A

16 ~
" ././o—/—‘\‘
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La (mmol/l)
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4-3 ~ [8] 4-4 S5 R EUR - EEh PP A o EE AL PR ER I A
FLEEBAIG R B HERR > HE(EHG pH E TF - 5 ESH AR ZE - i
dHEFVE_EFF (Sahlin, Harris, Nylind, & Hultman , 1976) - Gappmaier (2002)
R LERIREEARS - FEEE 58 TS ATE R R A T
AR AT R RS OBk 0 - INEEARFERIAL (3x300m) B 2= 4t
(2012) PaZFiE MR MR AR IRE 2528 - DL 3x3x10s (5% > &R &K
5 T B B ] Bk R R BT s B 2 B4R BT S5 SRAHFT - RILAELE] 4-2 A B
EF) S-1 £ S-3 B HLARE - 23 N EAYEEE -

4-5 X Th A WK E I AL B &G SR 45 R B AL B e N (EAE ET7
3 > ALPRBEHEPR R ZE AR 48 o Neumann (1991) 5 » i & 8h 5 (£ E & oy
& FLI AR R VR EE FEE 75 0.5 mmol/l > fEBFFE&S RS » E7 £ E10 #,
MefE N 0.4 mmol/l -~ 7rgEfEPR 0.13 mmol/l > SRZEFEAE - LEAEAREUR
Zalca ZHBRACE e T e BIRIERE YT, R PAVR IR fi 2 Tt R P PR R 52
R R B AL HHERR - T R A AL HERR fE IR S E (Klausen, 1972) - A &
RE IS - ALBEFEFRJRER (Neumannetal. , 1991) -
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(E10) % 9.68+2.16 mmol/l - E5 Ei E10 M)FAFEFHIE=R A -0.59

mmol/l (p <0.05) - #fE 4-6 Fx o

16 -
-0.59 *

12

10 A

La (mmol/l)

0 T T T T T T
R El E3 E5 E7 E10

Recovery

4-6 i HIHSA WAL - * REE AR

26



o MIAERITh R S T B SR A B IH RS B L R

IS HITH B AT IR I — 2048 (EL) LBk% B 17845 min™ » 5
fi (E5) LPCRTHESR 121214 min® o WZOOLBERE RS 57 min(p<
0.05) - FEBIHEF MM (ED) LBOR B 172e2min™ - HH 5
(ES) LR T B 109:14 min > PR E3EE B -64 min (p <

0.05) - 4@ 4-7 A -

200 -

1 Rowing |
tz74 JUDO 64 *

180 A

160 - /

—H

=
N
o

100 -

80 -

El ES

Recovery

4-7 MM AR A TR E FIR R I DR - *REEER -

27



FIHBIHE ARG REUT » GRBIAREE (EL) FI9ME R 8.55
mmol/l > f RKAFEE B ES M8l E10 MURABE FIOEZEE R 0.59 mmol/l
(& 4-6) - Fh%H - AT (2004) DAFPERZT3iE 20 4 - FREHRIEERHI AR
HR 8.5 4.8 mmol/l - #EHIFTIEH - EE)EjHE 4 8-10 mmol/l > K B ]
FfigF23 (Liessen et al., 1985) - F<:FE (2007) WEFTs5H » fEFRELERE
FEAEREARMR AR ESR SRS - EEHRI - Neumann (1991)
et BEOES) AL & K & 1% AL REHERR A S 0 H Z R 557 8% 0.5 mmol/l -
AR5y s AL HERR 0.12 mmol/l B A STERA R < R gTHe g S (%
WRAGHAFL B HE R RS 2 (B ARRERE I 2 - A AMERS - ABPER A
FE#ER (Mader, 1984 & Neumann et al., 1991) - B 23 42 B {E AE ) A 2 SRS
AE - (H BT A I R S R R Y T LU 2R SRR DR IE RE ) - TEEA S =AY
HEFELE -

fik# Bohmer et al" (1975) BHIER A S i & A {5 71 2 FI R G

SRR SR B ERAE R IR LR 121 min™ 1y
7% FREEIEBIE LR 109 mint B4 - Sedlock (1996) B 5EHs HiiEEh 1411y
WAHA B - BLRS AR DURE BN &8 A E H VIR 4 - BEENR IRIEH
FLOBERTIR 2 ROV - ISR F T ER SR PRAR AR « A FE R M e
FEEIRWE DR A ZREE 2R - (AAEWRE QBRI AN
BIAWIERE 17 - BRI - A TTITHE Y - AR (RS P 0 7 222 1) 2 E -
RIS YRS 28 B 2 A TFE IS B (Grosse et al. 2001) » k5 7SRk
A B TE S —REEZ R OVRIALAS - ERRAERE R - (A1 4-7)
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WHzEs i (B 4-8) AR B IE Nl REMR (r=0.01) » #HZE
A A EME > ABRPEPREE MR (Mader , 1984 & Neumann et al.
1991) » K FREL E AR - IEA BRI 0 2ol 2 BT - AR PR
FRIBEA S R AL R - B RE S PR PERRAE T Br
(Heck ,1990) - Weicker et al. (1994) {5 th ALELHEFR RIS MR (E A\ A AR ERE
71 BiEBEEREE Iy - NIEE A ERETIHTT > m] LUESR FLRL PR R HERS -

4-9 &R 2 A BE TN SR B BRI KA BEEREZEAERR (r=-0.24) -
REEMERA - BEVITRIEH AR N EZREE IS > HEENHE
far ey~ o AME{EE LK (Hollmann-& Rost, 1982; Janssen , 1989 ; 157 5E
FEA > 2008) o [EAE R EL ARG RF o Karlssonetal: (1975) fi5 & Hh 4]
RABKEHN > BEEHAE LR S5INRS - FI5IRRE i 52 2/ A HH7
i o AR IR AV BIERI (Jaric etal., 1997) - K1 - fEFISRE(ELL
o ABANRPRHERS - SRR el o e BE BRI

4-10 73 1A B8 T Bk T 18 S IE VR AR B 55 7070 8 R 2 AH B
(r=0.06) - Sedlock (1996) Bit5Ti5 tHAESh & ARG FL LBk - BLIEGHE DR 3
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EHIEWEY (E5) BeHM A G B 130 min™ » b A4 B R K 8 7 5t 5 B 1 2
A > Hollmann et al. (1990) #15t » 5 ERAENT ST EE - Hi K& &R
Z kR WA R TR - I AR RO IR [ = R FE EE B T - B B AV KAERETT -
PUERSRIFRIEEE -
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— ~ R T AN SR 18 I AL B K E 2 Bl (%

KIfE AT A e i RALER (MY 11.85-21.14 mmol/l
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I LI 55 — 4H B iE SHIH AL R A K (E Z BH (4
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= ~ R T AN SR 18 SIS AR — 70 38 2 Bl 4
RINCRITh BRI RS (EL) OBERAR 171-185 min™ - {5 8 HLE M
SRS (EL) JLBEZRAFY 169-175 min™ » I HI T {56 £ a7 B % 8 BB I

LEbR 2 AR (r=0.6) - 41[E 4-13 Fr -

176 -

175 - y=131.521+0.23x e o
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TERIRE B (SR ATP-PC #E A M SR RE - B IRIEER - MRy
EEPR AR - BIVEIR  BEAVIREL > AR AHEIT -
TS R MR > f 1% FEFR HH AF Bt OO~ B TSRS LRS- #E7TPERR  (Neumann,
1990) - fiAHFEE 4-11 -~ 4-12 > R AL B REBFEIHE KE (r=0.6) ]
fiti Set-3 ABLHLIEIARAME (r=0.5) » ZIEMRE - Zal B EREAEMES
HEE S BB EAHEO > EREUR - 2l LAY & o7 B B IHRE 81T

ATP-PC HE A FIHEEUMEREE - AL RS LAY -

4-13 RIfn & s —sHBEREHIH OBER (r=0.6) » E3 AR - £5
W A ) 588 o Bk o4 B A B i ol S SRR H 2 & L BRI IR R A TR S
miEEf LR > B R SsR e T a BAL AR SR AR = o] 45 AL A R
R 0 R LBEERIEN (Gappmaier, 2002) -« [N » PTG > KIFGELSR H 5 IH

REEERIEAHLL -

36



FLE SmidER

ABHZE £ E BN D 6 B m AR B R LB AIRE - S5 IS A
MYEEA AL - WPRET EENREERE JT 2 2 5 > WISR4daman T
1A R Ty 38 2 ey L B HE AR R [ B o i B L I HE AR [ 52 IEAHR - EFR SR
HURAE B EAHEL - ARG IGRERTR s I AT - EEE IR LI E
B > DRI RT3 B o 28 B IR = RAE N RIS s s - B
SMERELE - RIRGEISRAEFME A - EIMNEBRER - 215 - ERAELLE
A] DU ANRIAG ISR - A m] 22 S AH E R
2. AL B BERREE ) LA R R EAHRBANE - ESCRE L At RS - HR
AMEHERRIR . (Mader , 1984 & Neumann et al. , 1991 ; Weicker et al. , 1994)
i e R EENIE H o B R AR RE T » IR(BAE /M (E - EENFRIARE
IR

37



SEM

— ~ FXERSY

FEEREISRERGE 7ML (2010) © FHAAYHHR o FLERFR:2012.9.14 - 49
3ik:http://www.judo.org.tw/index.asp

PREE ~ SAESE (2004) o M FLEE AT SR E BIHAGRE S 4R H AV E T - PEIRE
HE 1 #1819 H -
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BT W HaL
aerobic threshold 2mmol/l HERME
anaerobic threshold 4mmol/l fmEARIE
After exercise E1.E3.E5.E7.E10 WA HARF
beat per minute min™ B4y 58
centimeter cm NG
heart rate HR Lok
lactic acid La FLIB%
maximum max BAMH
meters per second m/s NNV
mimute min oAy
meter m AN
repetieion rep B
Standard deviation SD FRAE =
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