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Relationship between power and sprint performance
and blood lactate level after the maximal anaerobic test
in high-school sprinters and jumpers
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Abstract

Although the blood lactate level (BLa) during or after sprinting for medium to long
distances (ex. 400-m or 800-m) has been recently examined in detail, few studies have
reported the BLa after maximal exercise for a shorter duration to clarify the
association of anaerobic glycolytic capability with sprinting for shorter distances (ex.
100-m). In this study, the peak BLa in both sexes after the maximal anaerobic power
test were investigated in 55 high-school sprinters and high and long jumpers. The
maximal anaerobic power (MP) was calculated from peak power values generated
during maximal pedaling for 10 seconds with three different loads on a cycle
ergometer. In addition, the 30-m sprint time was measured using infrared sensors. No
significant difference between the sprinters and jumpers was found in MP in terms of
the relative values to body mass (BM) or fat-free mass (FFM). The peak BLa after the
power test was 11 to 12 mmol/L except in female high jumpers, and no difference was
found among the athletic event groups. FFM was highly correlated (r = 0.85) with the
MP and an equation of MP = 16.833 X FFM-48.252 was derived. The MP corrected by
BM and FFM was significantly correlated with the peak BLa. In males, the differences
between MP measured by the power test and that calculated using the equation
exhibited moderate but significant positive and negative correlations with the peak
BLa and 30-m sprint time, respectively. This suggests that maximal power that high-
school sprinters and jumpers can generate within 10 seconds depends on the FFM and
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anaerobic glycolysis, and this may positively affect short-distance sprinting in males.
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A FEEIEE 12 15mmol/L 28 2 3 E L X
N3 (FRm 2008, £fH 2009, #H: 2008, Tesch
etal. 1978). # L T, 400m % 800m #EFETFIc
BWLTIE, HATEENCE T B IMPILIERE D
K &b b, RAHEEIKS L ITRIEHEZD
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B 1, FIEEREE L BEE EIE T 5 A
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Table 1 Characteristics of high-school jumpers and sprinters

Number  Age(yrs) Heightcm) ~Body Mass(kg)  FFM(kg) P“g;’g:?\f\}) 30m Time(s)

Female HJ 158407  1662+49  542+46  443+47 656+£84  460+0.15

Ly 3 16702  1606+17  514+21 415+15 615+£14  461+0.17

sp 14 162408  1608+29  524+42 422426 664+81  438+0.10*

Average 162+08  1622+42  527+42  426+33 65678  447+0.17

Male  HJ 162407  1755+40  642+18  573+13 86263  4.26+0.10

Ly 8 166+04  1724+69  632+£24  566+23 895+£59  4.05+0.17*

sp 19 16206 1751 +67  653+5.1 582+47 973112  400=007*

Average 163+06  1745+65  646+43  576+39  036+105  405+0.14
“p<0.05

FFM fat-free mass; HJ high jumper group; LJ long jumper group; SP sprinter group
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Fig. 4 Relation between the difference of maximal power and Lapeak (left) and 30-m time (right) in female (upper

panel) and male (lower panel) in all group athletes.
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Fig. 5 Relation between the difference of maximal power and Lapeak (left) and 30-m time (right) in female (upper

panel) and male (lower panel) SP groups.
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BB O RE M FBIRE X IREREINT
W7,

AR T —F 2 M BT B R RERS
7 — LIRIERE R, B E Lo Be, R
0.85 DEWHHRIRIfRICH - 72 (Fig. 3). Z D
BIRELZ A7) v b7 —= v RN B SP
PCRELZSBAbE > ALThHo7z. H
e (2011) 1%, B mAR—Y 2HTL
T HRERRFER L 239 42 WRIC, RAME
W —T7 R D 3BEMOAR ZENENICE
J3 =280 — LERIEHIR £ 1213 0.71~0.84
DEWHHEERRD S 5 Z L 2 WG L TWw 32,
AR, BHEMEET L LHIBD TH &
RN BT D BRAR I SV R 0 fe R <
T —ICRBHR T B LSS Ik o T, A
e c o RERE T —DRIE LI, B
2 (/B X 100) 2394% L 13IF B L=
PIEEL, T EEMERL 2O X TRWE
WNRTRAMERFE 7 —= 16.833 X [REH &=
-48.252, JEIHHEEET O A O R Tl KR
F87 —=17.381 XRAEAHE-51.519 DIZIF
FEO—XEmA»E o, CofRIZER

27 v b8 T F—= v 2ADHER 9

Zhhb 6T, RIEE 1kg H7- 0 OMAE
£ Z 1TW O i RIEFEF ST — O I %2 % L
T8, EFOREST—FHLIL—=v
SRR IC B W, HL L L CORAfED H
LEEZD,

A%z, Wingate 7 2 F 2wz 2l &
My (2012), &Il (2013) 2%&#ic Filo—
KIEFH D & PRl S N B R REIRFE ST —DF
HME L, RARERE T —OHHAEDES
(difference) %3k, #Ofl L &M AL
B, 30m Ay A L & OMHBERERE SN Lz, —
i, AR & A oE BRI B w T,
HATWTHIRE & 72 b O TIE B2 & I I
X 6kg H cm® TH % AR E el \ZEHTFEAE
L, ZNICEHRMEE R OE DL FEIC B T
DR O ERPHE T 5 2 LI 60T
w3 (fEAk 2002), REFEOBRIERRICN T 5
BAEBFE AT —cBwTh, BAMEED 7
b O TIOMEANZE L RDBRDPE O 3510 &%
Z6Nd,. Thbbt, BREHESZDICX DR
VoD =N T E ZIEFICB U 2 AR
FI a0 — RO MR ER 05 S
T A AR E 2 b D, HATRRAEL 2
Ya—7 VISR SS L, BEREETEESE
Wiz EORHEIC X D S RICEN, HOS L
B TER SN, EHGEECRE#SNE 20
(JUH 2008), 3 bR o & 2 F 1 i 2L
RENE L b LEZ 60D (Tesch, et al. 1978),
Z T, AT, FEEEHEEEETOEET
DFHIIC & D L 7o e KRR S 7 —T A b %
v, EBRoOBRIE &R L RAEBE ST —D—
RIeYFXEMAL, BRIEWE? - Tl 2 E
D L HADFE T — BRI VETIZ, B
REIMPHBEEZ RS 85D, S5ICIEHE
D7 —< v A (30m &) BENEZHES
PR LTz,

ZORER, Eo L xmihFAMIEE X, B
TFILBLTOAYRE LA TR B4 (Fig. 4)
B X OHEEHEGETICB- 2854 (Fig. 5) v
THIKBWTHPRE (r=05~0.6) LHE
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WWHEST 2 EWH b DTH-7z, T DOFERIT,
BREERG RIS L CRAMEIESR ST — 2 OiETF
2 EfRBERE L DI @G TH D, £
DETFOEMLOE S LMHREEROE X %
KHL7-boLifElah s, S51cid, WRE
SERTRIGARICEED L 30mEY A Lichh
BRECAERZADHE (r=-0.43, Fig. 4) »°
Ao, BIEHRICRNT 5 RAERE 7 —D
BIDBATY Y F T —vr ZAO—ERIC %
DHBLERTHRETH- 72, 2 (2008)
FEIHEEEET L v —REMHNICB VT
b, BRERIFE E 100m ES 1 LA DB H
5 LrHEL, RIEMEZ DS OOFIEHEE
HEFEORT =< A2 THTEHRFTHS
ERRLTWS, ABFZefERE, BRIGI R
A TR 7 —, M PR 2 e
2 LT, BEEIERREAY 10 RORREE o A E
FILBOTXOBEEEL A7+ =<2 2% T
TELHHEEZRET 25D TH S, MAT,
HITE % 52\ 5 EF OB S LR KGR«
77— EicBWTREBRERNE (HEAL)
D@ O, EIEROTEM (R IEEER)
DG O OEHE R T E 2 AEEE, &5
IR R S B R o P 1 BE T A 1E R
LI TE 2L R T 5. Zho
Wiz, FEFER LI EREETICL D,
OBV ERODICEHEEZ NS,
—7, WFCBWTIZ, #E5Lmsihilig
R 30mAEY A Lic, BT XS wEMEER
WRTEhrote, ZOHMABIAFHTH %28,
AR BT 2 LT CTIRRARERFE 7 — ik
B, BRIENG R L s IR IR B B AR I B
BB AR S N o Te 2 LD, R
Wy —FEIC B T 2R OEMES 5 Vv
B AL F GO REB W TEFLIERL 2
ABPEROFED TRENG, £/, BRAE
280 —F 2 MICB T 2R — D
B2, &, th, B0 3EEOARICNT 5 <
FOVIRERE > ST 2D TH D, LT Tl
3EMHOBAMICH L TR E o d S

s ONT—RENTFICTELRY) Tk
PIRRIERE R ST —H N OEERIC R D 5 %
b EZ OGNS, ZOHAICIET A MED
eI ERIEE LKL 2 5 2 LB TR R,
ez, HIBEO L 7 ClIRAMBIET 7 —I1ck L
THFCRVRESMFABEELZRLTED
(Fig.2), EEMETCREAMIAMENL-D
2, ZOEFORESIDHEYNCIKBEL 725> 7o Al
ML H 5,

AA2RETE2AR—VEFOT—FICED
CEESEA K — YRR vy — DIt NESR (H
VAR=YBI¥EYL 4 —WEBH A +) Tl
RKEIEFZ T —T 2 MBS =T 3EFD
A 5 (b BN B HE) OHAEREIX T T 20.6W/
kg, &1 17.0W/kg BLETH b, KREF7EDHER
FIRUHMEE B L I 5W/kg U ETH S
AT DB E I DIGEABE S b N A
LARVARERETH D00, EIEEET,
BEEHET & LT S hicEhET 31013
—EEWIEENE T — DRI TH B
CLIEFHBETH S, ARSI K OFIEL, K
MEEFE T — 7 A b ERIEN R, mPFLgRE
DRI X D BMEIC UL, Y amT by
7R EFEHO ML= v YO AEEEE 2
BRI, FRICHBTCRESNERBIRE L L
THEING, AFEERZEEZZ, 5B
RAEIEF ST — 7 2 B O FEEERE D&
NIFEE L L COBEWRD T Z2EICT 2121, B
EP ML —= v 7 X 2IRIEIE OB FiE
7 —OHEINZR £, MR 7R 2 i LTS
MAHFLERERE D & D & 5 ITVET 2 OEH
WETH 5,

XD

AOZECIIERAE O REIREEE, Embk EE
BRETF 2 NRIC, WRIEE & RARERR 7 —
TAMIBI2HE ST —BXUOT A MEOR
M PR 2 i L 7. Z DR, T o
O LAERIEON D & LT, FIRFHEOER
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Bohi,

3. BFieBw T, RAMKE T —DE
HAME & [R5 O FENE DS, &
IR LR L PR MBS (r=0.5
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RO E S PR EER oS X 2 ]Kg
BABEEDE X b7z,

4. BAIcBwTE, #Z9L30mES A Lp
PR ICEICHBY (r=-0.43) L, K
Agic N § 2 RAMERE Y —DES
2, EHREORA7Y v McB T 3 8
74—V ADO—ERHIC/2D 55T LD
NI Nz,

EL T

RHFZEERE, AR AR A K —
AR & 2P 21 FEEP S D AR —
BE - By R — P (P26 FEE LD 72
ZANY R — FEFE (REEEEE) ICHFE
W) ICHALTHREREIEE LGN 0
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