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Analysis on the changes of blood lactate concentration
and heart rate after breaking load of athletes by events

Ko, Young-Ho - Moon, Jong-Hea - Shin, Young-Keun
Shin, Seuk-Jong - Hyun, Young-Nam

ABSTRACT

The experimental condition of load of each event was made to reach the state of "all-out”
to pick out a result to correspond with the purpose of this study. By the comparisons and
analyses of blood lactate concentration and heart rate by steps in stability. in and after

breaking load. results were as follows:

1. The blood lactate concentration showed significant differences statistically: P<.032 in
F(2.15) =4.349 in stability. P<001 in F(2.15) =13.126 in breaking load. P<.002 in F(2,15) =9.974
two minutes after breaking load. P{.002 in F(2.15) =10.290 four minutes after breaking load.

2. The heart rate showed significant differences statistically: P{040 in F(2.15)=4.021 in
stability, P<013 in F(2.15) =5.930 in breaking load. P<0.28 in F(2.15) =4.572 two minutes after

breaking load.

By the result above. when observed by groups in and after breaking load, the recovery
ability of S1 group is superior in blood lactate concentration and that of S2 group is superior
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in heart rate. The exercise ability of athletes will be able to be improved by an exercise
program of a team or an individual
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A 2¥xE FR3 AYE AAHo2 o)RAAIT Qo T3 FAY JAYE &
g3te] A7 338 Fo SHATEY F719 4 2 5585 $4o A I
2 71A e AP,

TS B AAIT F AWy dstes A9, 58 ATYL Yolssu 229 AEA
o, @3ANEE 9 BV FHE 2L 2EN5Y Juss FAgE UL oj2y &
& ol MAE F7tEY JET ME2 B & Qldl(Hagberg. JM et al. 1978: 49 .
1970). A &% & HAEHFIN Yehdes F2EHA NN Autse sk HH2e B
ALFH Aol T FHo2 Uehy A2 w9 7150] $58W 1 sERYAo] AL
stel 1 3Ee2 AN2A 5Y9 #Y 2AZ 229 88Y 4 9= Aoz ¥y $u}
H sty duts g A2HATY B2 FRILHALH ¥ 4BL AUA AY 9
AT FHAHE Hrlsted E8F A/ Bk (5FY. 1965:McArdle, 1972). o] AL
Agert 4715 Ax7t €2 AN FE Rolth FAL 59 ey Axo ma 2
|8F T E=Dglucose) 9] F4H4A thAH anaerobic metabolism)ol a4 Yelzh 28 o
FHEY. MR FHEY 2ERGAolE B4 FFo] 2EEE ¥ 2AJ oy Aa
8 S7FdtH Mathews, D.K et al. 1971). o] B4 £50] BY o] F&3 ZAsld
608 Fle 8 e 2E9dx Foh(Astrand, P.O et. al, 1970). T AHL 71 A%
dTE 25 T AN STt dutely, 2A%To] ol o o AY 47 Qg
(Morehouse, L.E et al.. 1967:Ekblom. B et al. 1968:34J &}, 1978).

A2 dALHE F 244 AREo o (Costill, 1970:Davis. 1976) AR BEOZ st A
el %399 728 suad 7% g8 842 BA0(F1985). 2(1981) 5L 2549 &
4 APL EEFEY A9 Azl g tEn AY SEUSE BA AATo| He Ho
& Rom, Ascrand(1970) & €559 H2ZPl 3 2o 4P BALH FHQ g
ALHo2 B4 ZHo] Z7HHE e AAF 25 Zols B SEE AL Z7bse BEZ
g 715 o o Y £ QA Foz £52 A& 4+ A oz A Gollnick
(19%69) 52 AAEE 5 ATPAMIS ARAYY B8 T3 AGDLH 239 42 38
B B ¥ JANE e YHETT Yo, Tamayo(1984) = €5 2 AYPA Hs
7t 67%01% Aol FHEAR sk 28U AP 2T &5 Fo= £E 7] Bax
A gl st Aol AYHEY 250 VPPl wat FA BEL kYA £xoz g
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BHy 58 ALFH oz AAE F e Aot oA §F oA AAto] 2HEo] YFo
2 4EHE M T gauiztA Ate] WQ sy wiolr
£ 525X (blood lactate concentration)®] %3 2@ AA 59 73S & H29 32

e 2 259 #Hade AP AozHA Fad 9gulE AYx Yrh.(Asmussen. T
1948). A5 Edoldolud A5 12 E9 SF+PL vtEHol e A9 £F e
W o] dof] F F4E 2FGA HEZ oFA SE AFPHY FFE02 B £ YA

g gotste Aol oty ol WA A ARYAl: 2]EFY EHHAM F8F
guig AYA Aok Ad 5% ¥F AMAAL JELFZE et F4LY FASNA
A& AAE 5 Ao ugAR Bos dAZel 24 AA o] woh(Strom, 1949). ©
Al Aerte ZAHAF7 5AL AL 24 JebdH(Gisolf, 1966) VO:max7t ¥
A3z ¢ ARG 2 HA4A AAEol Yebk(Davies. 1970) 23 EF5ANAAEY
Atole AAHG & 7I1sE Y 54 A& Fr ugAz B gAY 24 Y
Ebdch(Bonen &, 1976). o] R42 &0 B¢ Fol F43] F4sd 602 Folx HFYH
2 HEdda @d.(Astrand §.1970). F2 MY L 7t Ae-ds-E &5 F AN 371 &
Tt sty RAgFo] wolx o e AY 7} AtHMorehouse &. 1967 : Ekblom &.
1968 : B/dH. 1978).

oj¢} o] FAL FFL T 59 T4 dlAke EAJM(Costill. 1970) 2] 3%
A 9oz HriHe 8% A/ Aokl Z4H, 1985).
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F9o] HslE 245l F718 42 A% #AQA AR E AFsted 2 3o Utk
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B A79 22g A¥aEd oM e 2L Avol Atk
L HEAES 37 64, 84 6%, +9 6802 IR
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(B 1) mZEAe AH £

2= Age (yr.) Sex Height (cm) Weight (kg) HR.
SI(N=6) 14.5£.55 M 161.2+10.68 47.0£10.31 62.1+1.83
S2(N=6) 15.0£1.00 M 162.4+8.14 49.0+8.69 63.9+3.13
S3(N=6) 15.0+.82 M 166.55.50 56.2£6.75 63.9+£2.48
* 81 2FMe AG S2: S4MFAG S3: FEMFHG

2. o "x}

1) A8 ZH|
€ ATUEAEANA AEHAY FFETE (E DI 2o

(B 2) BHEF

Experimental apparatus Manufactory
Bicycle ergonometer Sweden. Monark 668
YSI blood lactate analysis System U.S.A. YSI. 2300
Telegraph system Japan. Senohn
Martin type anthropometrics Japan. T.K.K.. co.

2) MERH|Q JtE

Bicycle ergonometerd Z¢& M ol 7 oJEZEL A AAFo 2N /AN AF
A UAES 53 AHdel $EAIY F5719 34 FHE A% O SFEagm,

AMEHA 2 A9 134322 A2 samplingstr] Aol 7]7]19) g EE 2Hs 33
oA caliberationg ¥ Z3 05m7} € @712 7iceis AL AHse] FA 52 273
ek

474 A &3 7](Telegraph system)E AAA d2Aue A4%o] n8L A7 & g
2 RE & F ANEEVY 42 B2 FES FoIN £ Au4E gojagon. ne
4 A %3 717](Martin type anthropometrics)= A18& 4@ Ho| 23agc}

3) Tl gy o =X
2 A7 ZaAA0A Bicycle ergonometers o] &3t %32 A= Asg EAlo] 50~

o

60rome #ASEF sto] of 28 FL LDAA A FPAE AVEFTE 2357 94 3
BAZRH MEE AAT JU+E 2389

Fatzldle of 288 2. & 9AEE R (05KPY 288 Fo7t 2§ All-outol
olzd g2 Yoz dusd ¥F AWML 2FAAT olgd wPez RE PR}
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4. Xtz X2

Ag A= SPSS PCT 100 TP L o] &t EAAHIsAT
D 4 239 B34 EFUAE IE5AT
2) 4 WJENY A7t A=AE HEFE7] A AL (one-way ANOVA) AFE 3

ot
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(B BEXM0 YuRMEA A

(mmol/I)
S1 S2? S3 df F P Duncan
9B Al | LI£021 | 0912022 | 134+031 | 2 15 | 4349 | 0% SXS3
HAo¥at Al | 4664092 | 566118 | 9174233 | 215 | 13026 | 001 | S1¢S3.5%¢S3
~ 2min | 451091 | 5054098 | 785201 | 215 | 9974 | 002 | Sis3sass
_fi j} dmin | 4142078 | 4594099 | 687+147 | 215 | 10290 | 002 | SIKS3.S%¢S3
& Omin | 386+074 | 3962087 | 505+105 | 215 | 3266 | .066 NS
8min | 353+082 | 3414079 | 4394101 | 2. 15 | 2209 | 144 NS

°olf EdlZ ¥A4% FA ¢3A S2AEL 091+0.22mmol/l, SIA T 1.11£0.21mmol/], S3
DL 134£03Immol/IE 22 FEtol FoAF 2oj7t Yebgon, HARsiA] S3IWVL 917
+233mmol/l, S22 5.66+1.18mmol/l. SIATE 466+092mmol/I&oE Auzte] S
A Aol7t detgten. Ay & 22 F0= S33vol 7.85+2.0lmmol/l. S2WSE 505+
0.98mmol/l. SIFEE 451+09Immol/1&= 22 FAel & o)/} Yehton, Agis &
E49E S33 D2 687+147mmol/l. S2H S 4.59+099mmol/l, SIA L 4.14+0.78mmol/1&
L2 JIP AR FAF AolE Yoy HUPs ¥ 6% sEANE 898 Aol
Yebd] st
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(beat/min)

Sl S? S3 df F P Duncan
ob Al | 65674258 | 6150428 | 69.50%6.83 15 | 4021 | 040 | SXS3
HupRah Al | 183674480 | 178504831 | 191174556 15 | 5930 | 013 | sxs3
 omin | 12683741 | 12300+1765 | 1460021521 15 | 4512 | 028 | s%s3
.:‘_:1 4min | 115334950 | 107834662 | 121.17+11.34 3062 | 07 | Ns
. Omin | 10817£1007 | 9833+873 | 1145041535 | 215 | 2891 | 087 | NS
15 | 81 | 459 | Ns

8min | 100.00£597 | 96.50+7.87 102.00£8.51

RO PO PO O S
_
[Sa]

ol EUE MY ZHA#A <AFA S3FES  60.50+6.38beat/min, SIFGES  65.67+
2.58beat/min. S3IA G 61.50+6.83beat/minE .2 At S8 Aol7t Yehton, Hoy
Al S33 @2 191.17+556beat/min, S1F @2 183.67+4.80beat/min. S2F &L 17850+
8.3lbeat/mine 22 Y@t A | Aol7} Yebgon, HoFs ¥ 28Fe 3G
©] 146.00+15.21beat/min, SIAHL 126.83+7.41beat/min, S2A &2 123.00+17.65beat/min& 2.
2 Gl TAHLRE {FA% ol BRIy HUFE ¥ 4E 6% SEFHAE FA% A
ol YetA gt

250 r
200
‘ ~N ® i
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< l' \\\ ~ - @e S2
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V. = 9

2 A79 240 ¥YHES 2L 23N A8 LEUF18RS dges 7 Yoy
AY $3 238 Al-owdHol ol2ES sgn HFES HPA. ARl AdRe Fo
WA U334 9 a5 WaE 4% s,

1. @SH L] W

FEL(190)L HdFsra F FFAME FHoz @ Ao HEELS Tredmill
6km/hr, Slope 0% ®i 22vltt lkm/hr2 Z7HA1A all-outd& B AN JEREL oHFA|,
H F a8t 3B, S8 108, 208 vt APA 5524 gL TS FEL AUt ¥E3
A2 HFAl AT A5 D9 53 £086ml/dl2A wiERYE A5AGe] 542 +0.81ml/dI%}
A9 vz AF2 et FTF AFAG2 HEA 380 2684 +426ml/dI2A HYx S
Ye R s =Xld M 38A] 589 338 +2.15ml/dl2A H1x& Jehyd. Ho
ok ARNE0] AHF FANY AEEL FT A5 o] 4078 £753%2. WUl M4
A2 UB +21%2 F JG ZF F9% Aol Qe Ao JeRHTHP.05).

FBF(199) & A @FAMSEE 1.37+1.40mmoles/1 2 JEbGT 31 E7) 584 7.36
*122mmoles/12 718 ¥A Jetston] A 3B go] 2649 £ 15.76(%) 2 Jelgow, &
g @ WIFEAF 20 B2 AFHF AF Fo] 43(ARE=530)2 FAE7} 00012
HEAZINE B9 Aol FAHoE f9sith

FEFUN) ANFEE 3% H29 P& Prlsted Po] YLD Y= YZ AN
Hsto] the YA A5 Fystnz AAG A7 ZBE A PR AF Yo g ¥
T AL FE2 Aol7t YUoH. HAuRaRs F A HEPTE JALS oF ARy
Uebdou o 2208 olldide W3l X7t o)zt AP B BAIZ] B2 HE Pro
AEY A= % F W0IMEH eyt HdRss 4393 g29 JTE Grlsty
%ol $&851 Y& T A wsle] gF HEo A2 FHSGIA MG B A7 FdEe
9033 2ok g 2BAES A% 2% T2aPd YoM g anFHe LEI}SFS 93
HMe 4¥8g e F24AL AT S0 ZEH o} & Ao}

GEHA B AfelMe HUNs & 3B 28 42 62 3o 233 2FY ¥ FAET
o HslE #AM35AT A S22 0.91+0.22mmol/l, S1A S 1.11+0.21mmol/l. S3A e
1.34£03Immol/1E2 2 Yt ot Aoj7h yehgeon HoBsa $3FTe 917+
2.33mmol/l, 828 && 5.66+1.18mmol/l. SIFTE 4.66+0.92mmol/1&2.2 Jekte] &3 &
g o7k vepgtom, HoRs F 28ZAdE S3MTo] 785+20Immol/l. S2W T 505+
0.98mmol/l, S13'Z& 451+091mmol/I&£ 2.2 F ezt 493 zlol7} Yebhdon Hupis &
¥4 ST 687+ 1.47Tmmol/l. S2A HE 4.59+0.99mmol/l. SIA B 4.14+0.78mmol/1%
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o2 Y EAHCE f9% Aol Aoy AR ¥ 6. s¥FoAE RIR Aole
YetgA astoh

AHE 5(1996)2 JBIEF Au5aEg(%)S vgagol 2403 +1045%. BELEl
2718 £591%2 Uebti, HE3IZE LB (%) vltagol 51.08 +485%. FYI§
o] 5384 £7.96%2 Ueon, HESER JubEIBE(%) ¥lTIFol 6112 £4.22%. B
a80] 6627 £5.9%24, BEF AHIEC] ¥ ABEE BYAT FAFHLE FA® Ao]
£ veidA gt

FH, ST 2ol AAA A oz} AAT, FFF(1993) 9 ATAME @A
SS9 18 Autg HEgo] 2047 £755%, 32 B E-go| 57.25 £504%. S¥ HEE]
6458 +344%E 7155t 2 AF AR v&d £FE& VIR, 5719809 A7
A oA g A4 12 Ego] 2009 £3.0%. 3& 3EEo] 485 £3.0%. S5&¥ HHE]
579 +4.0%2 2 AFAe F 2§l o ¥ Aus JEEE U AE ¢ F U

SZ9 (1984) 59 A £EHFEL Yoz @ AFdHE FFAFEo 1¥ HEE
37.31 £681%. 32 3Eg 6475 +421%. 5% HEE 7258 £6.17%2 Ueld, sFAFE]
12 3B g 3481 +224%, 38 32 5836 +544%. 58 S E-& 6281 £4372 YEbgoH, of
T A$LEL 1B JEE 82 +428%. 32 HEE 5216 £581, 5% HEE 5714 +416%E
vehd Aot

A 2(1990) S HURsEst ¥ AueFdoz F AT HHEFES Tredmill 6km/hr,
Slope 0% ©f 2%wmtth lkm/hr2 Z7HA all-outg B3 Auts S EFL HFAL HA Y3153
32, 58, 108 2080t g2 22 AE2e AUtk HFA g 3T A5 JBol 0+
126019 l=RIlEl MEIYGL 682 +25602 Yehton, Huduse Fes AT A+
o] 1944 £5.12, Wi=ElEl N4 do] 1978 +5382 F AY 25 Hiatoles ey x4 0
Bo| Augs AF A$Ado] 818 402 HEDNE AFAGS 720 £49022 W=y dAy
Agol §FH(P.05) o)lE Ui Ayt 3ESES wi=ERE defdel 9.0
233%2A BT AFAD 9051 £292% v FA(PO.05) & A2 UetEth

gt B AFoNE HulRst F 3B 28 45 6% 8% 4 TAHER AusE 3
A7 HFAl S3A L 69.50+6.38beat/min. SIH G 65.67+2.58beat/min. SIM G 61.50+
6.83beat/min# o2 HAYtl fAF zolrt veigtor, HdFsA S3FES 19117%
5.56beat/min. S1A @2 183.67+4.80beat/min. S2H©& 17850+8.31beat/mine 22 F Gkl #
A% G xtol7t Uelgon, Hji-sl F 28FoE S3- Dol 146.00%15.21beat/min. S13
e 126.83+7.41beat/min. S2WHE 123.00£17.65beat/mine= 02 I Gte] FAHLZ FF
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AolE BYOU HUhPs ¥ 4R, 62 §RFNE 29 o= VA G

M. 8 &

2 A7 B4 PRHES FES U7 A LSHFBYS Yo F Yy
49 ¥ 202 Aol 025 FUT LEUSES HFA, AN, Agrs
¥ WA SR L Qe M 248 A% 08 2o 2R AQG

L 3% HFAE F(215) =4.3490014 P03, HA kA F(2.15) =13.126914  PLO0L.
HoiFst F 28 F(215) =9974914 PC002. AtIR3 ¥ 48 F(215) =10200914 PO
Uehdel gAlFo 2 {4 xlolE By

2. Autee PgAlAlE F(215) =4.021914 PCO40. HThBSHA] F(2.15) =593000 41 P<013. &
3 ¥ 28 F(215) =4572914 P(0.282 Uehd v} EAH o2 o9 xjo]& MG}

-~
—_

o3 Atz HUReA U $a ¥ 2 Yuwz B gusye
FEEE, AN E U] 949 AHE HPYOW ok SEH4
299 we 550 ¥4 8 & UL Rolok
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9 8- AYEAx
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HEE1981). 254823}, 2dATFA: p2l.

AHE Y 720(1990). AEH oY} I EF o] g w2 4 9A 9 w3l AL RS,

e - A2 - AEY - )BT - 2HA - gy . 317]1— WH% Ol (1996). HFAE9)
AAZYH Ao71s L AT SEgo B v AT -uwk XA A o=
AE FHZ- TSR, ASHGATLLE =2 2123,

EHH1985). M AFAEMNY, BolAAb: pp.181-190.

FTEIND. HALFFs & ¥F 2o 9 HEPT G vlg. FZALESA A3l
A A1z,

AT 9 19(1993). 3712 A 5 $Ho] Auts HY zolwd B nAs o
g A KA AW A23.

FYL(190). AALFR3 & Yoo 3PA5E9 HEE B AT 2258
A294 A1z,

IS - AAZ90). 84 B F - 274 U545 HYLE $ e B A7 @2
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Age3lA A2N9A A25.

FET(1984). FF. 57 FFATEY Ay 350 g A7 FALFYA FAFHOE,
AgH(Ar+LE =83

o] ZH(1985). & FFAL

BAF(1994). g obFAF TSN #
A3z,

BAE(1978). M%) Y2 7% FIHEFEAL

AR 421(1970). 4871 &= Y 7IxAFo @ AT A A, 4:1.

Astrand. P.O. and Rodahl. K.(1970) Textbook of work physiology. New York. McGraw.
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