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An Analysis of the Change of Heart Rate and Blood Lactate Concentration
By Recovery Time After Maximal Exercise Loading in Soccer Players

Ko, Young-Ho - Im, Kwan-Chul(Cheju National University) - Kim, Sei-Min(Jeju
Tourism College) - Shin, Seuk-Jong(Jejudo Sports Council)

ABSTRACT

The subjects are 20 of middle school soccer players. By using ergometer and adding gradual
loading to all-out. we analyzed the changes of heart rate and blood lactate concentration during
maximal exercise loading by positions and periods of recovery.

1. After maximal exercise loading. in the changes of heart rate of soccer players by positions. at
two minutes of recovery. F group showed 14%. M 17%. and B 18% (F=5.018). at four minutes.
F group was 25%. M 32%. and B 29% (F=11.322). At six minutes. F group 33%. M 39%. and
B 35% (F=10544). At eight minutes. F group was 40%. M 44%. and B 42% (F=6.662). In all
of the conditions of recovery. there were significant differences. and in between groups. M group
showed higher significance levels than F or B.

2. After maximal exercise loading, in the changes of blood lactate concentration of soccer players
by positions. at two minutes of recovery. F group showed 4.7%. M 0.6%. and B 2.4% (F =3.606).
At four minutes. F group was 157%. M 13%. and B 14.9% (F=4.089). At six minutes. F group
was 22.7%. M 237%. and B 242% (F=4.643). At eight minutes. F group was 28.8%. M 30%.
and B 30.3% (F=3762). In all of the conditions of recovery. there were significant differences.
and in between groups. B. M and F group showed significance levels. By the results above. in
heart rate and blood lactate concentration after maximal exercise loading. there were significant
differences by periods of recovery as well as in between groups. This means that for the

improvement of the physical strength of soccer players. there should be programmes for teams or
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individuals, and training plans by positions.
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TES ST AT F ALY Wt AY, 58] ATYL Gt 288 A8s) 90,
FFANEEE BT EVE 42 25459 Aduss dFA e HABG ]2 ¢F Fo=
AAe F7HH S8 E WmES £ 5 d:dl(Hagberg. J M. Hickson, R.C.. Ehsani, A.A. and
Holicszy, J.0.. 1978: AY &, 1970), Al £553st ¥ HABHFNN Jel}: AAR|H A
A Abest i AT F4L5H9 Aol dad Fo2 Jeh} AxeuAY sso) £
ForE I FEFGo] A&sin 1 HBEL ALY $H9 AU 2AR 383 g8 & 9
Aoz Husol gtk AL HE s % 444 BY JRELS AYArHASY 2o
HAEA AY R A7) FAERE Fristsd) E5S AE Do McArdle, 1972).
Aurrt AA47159 A2t €2 AN F= Aot A4L 259 Fe9} Fxo) ma
¥E T EET FALF gl gsM A 28 Lo 2P MY a 2PEY LE
FotAlole A9 FFe] FERIEEZ ¥ FA7 glou BF LEAE Z713tH Mathews,
D.K. Fok. EL. 197]). 83242 £50] B¢ Fo| #2517 AlFele 608 Fox= b3 A=
389t 39 (Astrand, P.O.. Rodalnl, K.. 1970), £ AP L /1A HA4d4E L5 2 B9
37147 g, 2a43Ee] ol o o AY 47b ItHAAH, 1978). T AAL A

r]o tjo

n:rl.l__,o?,:.
B

N

4E 3 FALY HAREOIH (Costill. 1970: Davis, 1976) AABEo2 Aste Aulo] 5w
N2 Fitstd 715 Ha A4S BAT(EA, 1985).

FANEEY 23 9 AA 59 ﬁ‘“‘\_ 2 29 AAHE 2 289 FALAE A
A2 Z8F quE AUR Yok HFEL Edojdold F7] Fol 1ZEY LE5HL u
ok st B9t FF deH o "1] of B2 AME FH3A HEz o%A sid P ge
TELR YET £ AeAE Fotste Rol LosH o)A wdA Fale AAYAE 28EE
o HERYoA 323 s AUA ok A 25 F 3 ZAAL YR LERTA wa
FALY QASAA A&A AAL + Aow vGAA wos DA ZAAAG ¥
(F3A - 47385, 199).

olst 2ol BFANL FHS T 28 FAALA ALY EAlo|w(Costill, 1970) W29 33ty
dUo2 F7HHE T2 AR/ Hoh(o12Y. 1985). AB7AAY U AF FgozE: 27}
WE F 2HFY Ho) A YAZo) BF AT(HEN 9 2 1986)NA 2X2 FEo) mat A
T ARE A da AT @ FES P Aol AT Auee FANY HREYY @
& AFe Bark Ho e Aol A9, 1989 49, 1990: BAA 9 6, 1990), £ 7=
STHTE Aoz @ ATV ¥t He Adetd 2TA5EY IAHO BE Jy %
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Yol & 44 0 93 FNBEY WS AR B2 W82 Hte FTH5EY E
AQY A 2 A2 FAeE 7)2ARE AFsed 1 292 F2 9

2. 479 AFH

2 79 242 4dsted YoM e 22 ATHol AU
L H8AELS J3%E 3785 NP0 AdAAT:

2. BAAYS £71e BARBAA AL AT

3 NGRS AL FRATS FAs BAA Baa

o. 9+ 24

L A7 B4

2 A7 by AFA JFTA FTAF 08 ddeR dgen, 189 AAY 542 (R
D3 2o

E 1. DAL MM Y

Position Age (yr.) Sex Height (cm) Weight (kg) HR.
FW 14.50+.55 M 161.17£10.68 47.00£10.32 62.17+1.83
MP 15.00+1.00 M 162.438.14 49.00+8.68 63.86+3.13
FB 15.00+.82 M 166.57+5.50 56.29£6.75 63.862.48

% Forward : FW, Midfield Player: MP. Full Back: FB

2. 48 AX
1) 438 v
2 AR AAENA AHFHAY 2FETE (E DF 2ok
2 EME4
Experimental apparatus Manufactory
Bicycle ergometer 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.
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HH2STet & HTHFES UUS o PEFAETY WA

2) 433 q 7%

ergometerd] F¢-c AA 5ol 72 o] EASE AHAe AARLZA JAHY AFHL YeE
Sta, AbdY £&A9 RV B FHE AP O hEAFT. AAEAAAH(YS] blood
lactate analysis System) 9 2 1a Ho2 PAL MESy] Ao 71719 9ZEE 245t 3A
AN FEE 23} 05m7t @ d7bx e dAe Al AN B2 2F39d. 93 A
Y 38 71(Telegraph system)& AAA ol2xnoel AZRd 1FE A7 F Y9z B3s 2
F AYEP7Y IF BS FEE FozA £ JusE sosgon, ntga Q2F7)7)
(Martin type anthropometrics) = 4188 49 Aol 235 th

3

~—

B30 2 34

2 ATE 2 D@40 AZ2AGE olgdtd] FaE & e (2Y DI ol AlRe A
B9t §A0) $3E 50~60pme FANES ol v 2% 5P DA For 22| AY F |2
% FAE ARES AT ol¥E WHoZ BE YA AllowrdHrt ¥ WA $AF
o2 AAHR.

AAYE AR £ 2ARBS Sael <BAYE FAA, HhLERER(All-outo)
¥). Z2T Alloutol SEANNE ¥ A G FHelA o 2% v ABsgon,
AT A Au5g 2 Xa ok 23971 99 NAA S Eeol P9 AT 23E 23
sl A48 W8S BAGAT,

45-5KP
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4. A7 A7

g dde SPSS Z2aY g ol8dty FAAY AT
) Z 3329 373 REAAE FESA
2) Z dJAERY At AeAE BFa7] A3 dLEZEA (one-way ANOVA) H3-E stilth

m d4+4

1. A¥pae] |3

AUEE ¥ VA 28, 48 68, 820 A4S 2AG A (F Dol vebd bl 2ok

(B HAA BHE vis} o] ol 5 F3 ¥ JEAT 2 745 IAAEE ¥Y 35 2
BoNE FWAELS 15300£11.52(beat/min) 2 14%FA5H 2, MPR YL 134.00+10.44(beat/min)
2 17%, FBAYL 145.00:10.77(beat/min) & 18%E HAI(F=5018). ZF4Eol= FWITS
133.507.87(beat/min) 2 25% ZAs o, MPAES 110.71+7.39(beat/min) & 2%, FBRGE
127.00£11.08(beat/min) & 29%E B A28 (F=11.322). 3 &6Fl= FWH TS 118.3346.71(beat/min)
2 33%. MPA&& 99.43565(beat/min) 2 39%. FBH &2 116.57411.36(beat/min) 2 35%E AL
(F=10544), 3 & gEANE FWAELS 106.17t7.44(beat/min) 2 40%. MPA T2 91.86+4.60(beat/min)
2 4%, FBA DL 103.00¢9.66(beat/min) 2 42%2 Jebd AF(F=6.662), ZE 3 EA|HHEAANA
EAALE FT Aol§ BRA

E 3 MEOl e 3 EAIZME HERM 20

i

Hel - - F P
FW(n=6) MP(n=7) FB(n=7)

A EFHat Al 178.00+12.08b 163.00+8.91a 178.609.16b 5.306 016
35 2% 153.00¢11.52b 134.00£10.44a 145.00£10.77ab 5.018 019
& 4% 133.50+7.87b 110.71£7.3% 127.00+11.08b 11.322 001
3% 6% 118.33+6.71b 99.43+5.65a 116.57+11.36b 10.544 001
HE 88 106.17+7.44b 91.86+4.60a 103.00+9.66b 6.662 .007

*a b c #AE Duncan AHEA T ZHAZA A2 t2d Jdt Aot ALS A0

2

(E HAA BE uls} Zo] 38715 F=53B122 Yett foA ztolg 2o, Aozt
AN E MPA Yol & Fdd B 2 FIFES Yehn

ey HPgATFlde STHS ZE AoAA F9 A7} AT, FEFUI) s @
TAME g2 udsE 18 A B Eo] 20477.55%. 3% S EEo] 57.245.04%. 5F 35
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HUSSHo § BTHLEY U4 Y BERMUEEY HaEy

8] G458:344% 713kl 2 AT Aot wi® $2& Yehion, $59(19809 A7)
Ae oAz gty A9 18 SEEo) 2009:30%. 32 FEFo| 485:30%, 58 3EFo|
57.9+¢40%2 F 180 o ¥ 444 5882 Uyt A ¢ + At

E 4, 3)27] SOt Aol w3 8 YpMEERMAEY 2l

ota Al#8 As%  Af= BFAF F P AeEE
Intercept 1143664 1 1143664 9373.132 .000

A 5042.809 2 2521.404 11.846 001 MP({FB. FW

23 3618.429 17 212.849

FEF(1984) 59 9 LFIFES oz F AFAME FFHFE0] 18 JEE 3731
+6.81%. 3% BN EE 6475:421%. 5% BBE 7258:617%2 Uy, HTMAFE0|

I’E‘ T =
3481+2.24%. 3% 3&F 58.36:5.44%, 5% 3| BE 6281+4.372 Uelton ofF MFEL |B 3

5E 3822+¢428%. 3% B&E 5216581, 5% B VE 57.14+416% S UehA Q.

F85(190)2 HAdLEFat ¥ ArFHdoz & Awso BEL Tredmill 6km/hr. Slope
0% = 2&7tc lkm/hr2 S7H1A allouts B Auts B EL HFA), HAULEHa 38, 5
T 102 2087t o83 22 288 AUt A Avere 3T A5 Adol 70:1.26009 )
ArP e 682:25602 vettor, Aoiuse 39 37 A5l 19441512, v
Arddol 197815382 F Hd BF daole AUY 84 & AusEs 37 A
o] 81.8+4.02, M=RE FFAIL 720:49022 =Y HFHdo] FAR(P.05) Aol

UERiAG. At S8E2 =Y Hide) 970:233%24 ZF A5Ad9 9051
12.92% ®lAA FAA (PO.05) £ A2 Yehgo,

(2 g

AU Ui

Z

o

T I T I (s S

2. 433 Wy

LT ¥ 3 5A] 28, 48 68, 8% FAS

A 2% (R 5ol Jehd uhe} 2.

A
e

H 5 EEHUSTOl NS 3|=A2ME HAEN Aot

3

3 FW(n=6) MP(n=7) FB=7) F P

AR sna A 502+ 48 167+ 118 6,02+ 64b 152 %7
5% on 478475 4644123 5,87+ 68b 3606 050
8% 43 423 6Ta 4.062.98a 5,12+ 47h 1089 035
88 6 3,88+ 64ab 356479 456+ .41b 1643 025
88 g 357+.75ab 327+ b4a 419+ 54b 3762 044

*a. b, ¢ #A+= Duncan AMRRZF AH2A NE 29 AU zo)rt UL 9uF
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DHE - ABH - BM) - A

O

(E 5olA B e} go] 8F Aol Ho &5 ¥t & BT ©E FFHF EXNHER
B 3E o8 E FWH TGS 478+75(mmol/) 2 47%% 252, MPA TS 4.64+1.23(mmol/D)
2 06%. FBRAGL 587+68(mmol/) 2 24%S BEQAL(F=3606), 3B4Eolls FWHDE 423467
(mmol/) & 157% ZAstgen, MPAYL 4.06+.98(mmol/1) 2 13%. FBA @ 512+.47(mmol/D 2
149%2 BAO0(F=4089), dEeReol= FWAGS 388+64(mmol/DE 22.7%, MPH T2 356+.79
(mmol/1) 2 23.7%, FBASL 456+41(mmol/) & 24.2%S BRAI(F=4643), 35 8¥AME= FWH
B2 357+.75(mmol/1) 2 28.8%, MPA Y-S 3.27+.64(mmol/DZE 30%. FBA TS 4.19:.54(mmol/D) 2
303%2 Jebd 2FHF=3762), ZE EA NN FAHCZ % AolE BAY.

E 6 527] SO YEFMSEO Ha (fE YAN=ANHARA A1
= AR AFE _Ase _BaAs ¥ P A%a3
Intercept 1479.982 1 1479.982 825.335 .000
A} 17.062 2 8.531 4.757 023 MP,FW(FB
A 30.484 17 1.793

(R eyolA BE uigh go] 3875 F=8253%2 Hetd §oF zol& Hion, Jeztd
Ao E MP, FWR B FBID TelA fad £5& Yestth
FF2(190) S HAeFHst & FANE FHeE @ Jus9 I5ES Edol=2okm/hr,

gtk AT AFPGS EA| 320 2684:4.26ml/dIZA HHAE Ve vl =UH
2 A 580 338:215ml/dI2M HLXE YA AL E HFAEo) 3% ¥
YEEL AT AFYdo] 4078:753%2, W=E AFID2 428:21%2 F G ZF
atole gle Re2 Jebdth(P.05).

AAF(19)E 34X EF3FM5TE 137:140mmoles/12 UEbtR 3 E7] SRl 7.36+
1.22mmoles/12 748 A Jehkon A4 s|Bgo] 26.49:1576(%) 2 Uehter. &g dd
WFRA 0 BE AAFHES 2 Fgol 4A(RAFE=53602 K7t 00012 FEAUE
B9 Aol AR Rosit

F39(19) HAWLES £ ¥ W29 FE=E Yristed Bol &AL e ¥F AU
wale] i 4de A4S FPstuA QNG 479 222 FAeETa AF Yo 1E ¥TF
AN £22 a7} e, AYesrs £ 249 ARPTE GH2 &5 AFFH dER
ou 208 ol e Wil FE7L Aol7t AN BFAL BE & P YEg A
= 2E ¥ 102AMRH Yebdth AYess 79 ¥ J29 =g Yristed o] 884
T Y ¥F A Azl U@ ¥y AE FEFTA AN B A7 &L o 2o

=
ir
e
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Bt 2HAEE A% 25 T2 UM TS 2RH LEHHS AN
& FHAT AF 5ol FESHooF & Aol

rir
ox
14
tjo
ket
&

N. 2 &

T 240 $YSES A2S 337 e 2TA4NYL POz 2 TAMY A
g Alloutdelol O2E% S9n H4ES GAA, AYLTA, B Jus
YSRASE WHE BYa9 9L AEe ged 2o

L Ad & F8 F 3FAN0) B2 FTH5 FANEZ 5o WS BE HE 28
Me FWADL 14%. MPRIQL 17%. FBASL 18%S BQI(F=5018), HE42o: FWHTL
25%. MPRIQE 32%, FBRDL 9%E HAoB(F=11322), B%62ol: FWAGS 33%. MPA
S 39%. FBADL 35%E HAL(F=1054), H2 gRolAs FWRE240%. MPATL 4%,
FBIEE £2%2 ERom(F=6662), ol ZE HEAZEANY & 2o]2 BY, JY 2
o leld= MPRdo] FW, FBI®ol Bt £& §9428 e,

2 Ad 2F ¥ F HEAN) B2 A FANEZ YZRANETY HHE u g )
FolM e FWHELE 47%. MPU D2 06% FBUDL 24%% HYIL(F=3606), S842e)= FW
AYE 157% MPAD 13%. FBIGL 149%E BACH(F=4089), 38R FWADL
22.7%. MPRGL 237%. FBADE 242%5 BYR(F=4643), 3= 8RolN: FWATS 288%.
MPHEE 30%. FBID2 303%2 BYOH(F=3762), o= ZE HEXZHAQNN $9& o]
S EQA A B AIME FBIGH MP, FWAY ol §9% 28 Uehgo

A AHE £ 9 JYLF F Yus % YFANEEY WskE 2NS A% HEAR
2 $42%E BAA02 R9% 29 Ao BYoH, WY ol YJNE S8 £29 3
o BT ol FTHFEY AL ANV HNE W - AQEA Z2ado) 9o
oF 8iW, 2 ¥ANY FAZ2IRL FHHolor & Ao

(3} &)

A (198). A8 AFAGMA, Hol2Ab: pp.181-19.
F2I19D. AAEHS # 8F A0 A% 8P d v F=2A L3484 A31A A3
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gbgul9) 291(1986). Z7HHEF EFAF HWAAHAZE AFASHGTAH AgAdATL: =
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FF5 9 19(1993). 371 AL 5 Fdo| Ausd g F/HES JHEA vAe ¥
A=A 85 A ARA AL

F3%(1990). HNEF5He ¥ Ao} FFZANEEY B I AT FFANKFEA A
2948 Als.

FAZ - FF2(1990). &4 & F - BAY AFEY JUes ¥ IE5Y B AT A
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