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How to Train Lactic Power Generation
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Akinobu Wakayama, Maki Yamane,
Hitoshi Yanagi, Shinichi Tamura

Institute of Sports Medicine and Science

ABSTRACT

The purpose of this study was to design an interval training method
which increases lactic power generation by use of a bicycle ergometer.
Sixteen high-school male sprinters (173.8 cm, 65.9 kg, 16.7 yrs) volunteered
in this study. Five minutes post exercise blood lactate was analyzed for 10
sec of pedaling at a load of 1.0kp, 0.075 kp/kgBW and 0.15kp/kgBW.
Which at 0.075 kp/kgBW (7.2 mmol/l) was significantly higher than that
of 1.0 kp (6.2 mmol/D and 0.15kp/kgBW (6.5 mmol/)). Then the post
exercise blood lactate level was analyzed for 20, 30 and 40 sec of pedaling
at a load of 0.075 kp/kgBW. It was higher in 40 sec (12.1 mmol/J) but,
the relation-ship between an each of mean power_and post exercise
blood lactate accumulation, 10 and 20 sec mean power had a significant

relationship.
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For this reason, two interval training models were designed. One was
six 20 sec pedaling set at 0.070 kp/kgBW with a 2min rest (Int 20), the
other was three 40 sec pedaling set at the same load with a 5 min rest

(int 40). Both training models had 2 min training periods and 10 min

rest periods as a whole. After each training, the blood lactate was 13.5
mmol/! (Int 20) and 14.7mmol/! (Int 40). This suggests that Int 40 was
more effective in increasing lactic power generation.

After one year of training at Int 40, the post exercise blood lactate

increased 25.8% (12.0 to 15.1 mmol/l) and 40 sec mean power increased
26.6% (555 to 771 watt) in three amateur cyclists.
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AMETE BEEILVIA -2 2R, i
R vy —2EESEBL V-V L—=
YT EFHA VT B EEZEHMAE L, BRER,
ERA RS v~ Vo BTRE HGIEEEEF164 T

& -7z, 1.0kp, 0.075kp/kg BW, L <T0.15kp

/ kg BW OE15T D102 1848 % o M FLik
fEix, 0.075kp/ kg BW icBW Tl bEbD - 7-.
Z LT, 2 DARMTOL0R, 208, 3086 X F408)
e E T, EE o mhPLERE 2407 EX S
KBV THRbED - 7o, BARFEH 72 0 OFLEER
LHEI0WEH o<, My — it
FLERME & OBIR T, 10805 X U200 EE I B L
TOARBERHESA LN,

VI EoEfp» S, MEEE 2 57, BRERRH
1053 @3 5 Int 20 QOIS EKE, 2 53k
B, 6ty ) BXU Int40 QO RI4JIEKE),
5KE, 3w b)) DA VI —NNWbL—=V
TEFFEL LI, TO229D M v—=v TEM
HBoIMPIERMEERE LR, Int40 T 14.7
mmol/l T, Int20 ®13.5 mmol/l& lENEFEIC
BWERTH /2. 22T Intd0Z2E 3 [E], 14
MEERFICMA L, bLr—=v I RERERL
fo. Z OFER, 408 vy — it BV T26.5%, 408
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Bh—=—=vITh-1ctBZELONS,

[ C & IC

SHREHICBY 5T -2 2 v F—HHE
SR oL IGA, ERYE:, ARHZ L TH
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BELrNviEnptbasgdicdboEhrr—=v74a,
oDy —REFENOHRESHKITH D, &
FRBEINTOBEREN b L —= v 713 EF A
OES VRNV E DR IERRE TR/ Ny — Rl
BEAIEBR L T T EEARLE LB,

FBETONTVARFEN L —=v 72 L T,
BEFEROMEH ICBESIFARE N7 —D b —=
VITE, N=RUBEDI A b EHVELY
R VAP V—=VIPEGEI LT X — 5 %H
WA Ny — b == TR ED, HAZRPR
BRICMERERKEE Y7 —D v —=V I TR,
AT (Anaerobic Threshold) 2/FEH Lz b L —=
YIREBBFONDS. HBRE ST — 13, HEE
MASL002 5 2 HIREE T ToRE Figiby, Higdis
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DVLRY VY IBEOKE, ZLTHy =25/
v — 18 E OBERAIER) 8 0 KT RESROER
L, BEArOBEBHICBOWTEELEBE A HE

g L LEBEAST—0O b b—= v Sl

LT, Fox (1979 ML v & =i b—=v
7SERIBLTVWE b0, EHEE, BB L
KEBBOMA T TIcBWTHEBTIGATX 312
EOEMEMISIEHBBON TV VONBRTS
5. |
ZITAMETE, HEEI VI A -F ZHL
T, B vy —REESEEL vy =SV b L=
=S EFFA TR LEERBNEL, BTok
HLEREIT- 0. BB, ABREOEKERZ 7Y
2= VR T FOREORIEINFRIC XD T X v¥F -
AR EHR 120, XE L OHBRMBAER (I
ABMOLER) shabLr—=v73E, Ak
T—%mHsbDEREL. BRI ELTHEA
DR TOI0MHENRE ZThE, MHFRO
ERPARZVARERDEL. ZLT, Z0AME
FAWTI08, 208, 308 & 40 I 0 BX B % 47
b, ThThoEHRRITOHI 7 -BXU
BB O MOOILEREZ ST L7, Ric, 82 &
LTER1OBERPS 2204 ¥y =N br—
=V ITDEFNEFFA L, EDOV—=Vv T
1T - e B ML ME S & COEEERE L.
T, ERB2IcL-THEI NNV L—=Vv 7%
BEGRFICALE L, bL— =V S SROMERET-
7 ok ' ¥,

|, wieE

A 12, SBRREHE L N VOB FRE LEEE
BbRTFI6H T, FREOH K, AEHD K UHEROD
L, 173.1cm, 64.1kg, 16.9yrs. TH » 72,
2L, AIEEBE L ICHREE BN L 1209,
ZTNETNDOREDHEREMIZIBPOIIZ/TH -
fz.

2. ER1

2.1 RBHE

HEEI VT2 — 5 OEMB X T/ v7 - L&
MhPLREREERE S OBAREFA NS 2, 1.0kp,
0.075kp/kg BW (3E#34.8kp) B XU 0.15kp/
BW (S£359.7kp) OHFTOI0MHRLNRE %=
e — B X CEBRTR O M T RIE S
S Ltz (n=9).

i HERH x v T X — & OEXEIRRE & [ PLRR
LRELOMBREANZ YD, LILoMEI BV
T HBROERPR O E» - AR EHOVT,
10%, 200, 30Rb % X U402 /B E) i &5 1)
2y — (T x#07 —-) BLUOEHR
OMPIEBRELEZ ST L. 51T, 402K
B TOFE RS IVEEE EFRE CLEBL,
ZOHEELD 10rpm HVEE MR T 5408
E—ERERE 2 ThE, HH 7 —B & UES
BRoMPIBEZ ST L (0= 12).

5B, MpFLERMED I, EBET %8 0 E B
HTH, EHREIMPIRES ZIRSHE LT3
EEHR T 5 5% (Dodd 1984%, Hirvonen 1987%)
I, L V40 ! DI %I L YSI #:8 1500
sport BLU 2L ZHWTHIT L. 12220, &
HRjOMHFLREZ ST E S, BIERIEAL 3
ZOHEMRE OIMhFLEEMES 2.0 mmol /I LIFTH
L5 LEHMRLTHOREZRT- B bH 1.
Fi, IRTOPEIRBVT, HEsH I LT 2 —
7 3B 7 v —+ X (Combi #%¢ powermax V)
ZHV, B#Ery 7Yy Tk > TR WVICH
EL. 2 LT, BREIFBRFRY Fri % E
FOhE S, BXEIBARG 5 RICERET B & S 1R
ALz,

GIHLEE, WIE0H 3 TREE -7 BE
DEHREKEZS %& L.

2.2 EEBRESR

TR ERLA. 10N EREH% O M

FH v b 2B -y Vol. 18



— 116 —

%1 The blood lactate accumulation in 10 sec of pedaling at some loads

10 sec. peak pedaling rate (rpm) 238 =10 " 197 7** 136 £ 10

mean power (watt) 219 8°* 867 96 *° 1182 = 111
pre-exercise blood lactate (mmol/D) 1.4 20,3 1.6 x0.3 1.8 0.3
post-exercise blood lactate (mmol/l) 6.2+08"" 7.2x£06"" 6.5+0.8
blood lactate accumulation(mmol/[) 493207 5.7+0.6° 4.7+0.9

Significant levels were compared 0.075 kp/BW with both sides

** p<0.01 " p<0.05

& 2 The mean power and blood lactate accumulation in 10 to 40 sec
of pedaling at load of 0.075 kp/kg BW

Time (sec) 10s 20s 30s 40 s 40 s even
mean power (watt) 822 =117 | 748 £ 96 | 693 = 83| 637+ 78**| 618 = 175
pre-exercise blood lactate (mmol/) | 1.5 £ 0.3
post-exercise blood lactate (mmol/D} 7.0 0.7 | 9.2 0.9 | 10.6 =0.8 {12.1+0.8"*| 10.3 = 0.9
Significant levels were compared 40 sec supermaximal with even pace pedalings " p<{0.01

RO, 0.075kp/kg BW OHE T b
E< 7.2mmol/l (/¥ 9 — 867 watt) TH -
Fz. Thld, 1.0kp B 56.2mmol/ ! ([H219
watt) BXU0.15kp/kg BW i+ % 6.5 mmol
/1 ([ 1182 watt) 2L, IS0 H 2 TREIC
BOWTp<O00l TERICED» -7/, X8, 1.0kp
TOHF17¥7 —130.15 kp/kg BW TOHS - ¥7 —
DBz ISV B &9, EEER O i hFL
BREICEEERASNIT 7.

10M & /18R E) Tk b MPFLBREO &, - 12
0.075kp/kg BW o fmfco, 10%, 205, 30#
B LXMW 7 — 5 L OEFFI$R O M FLERE
ST, £ En 822, 748, 693, 637 watt B &
O GEEpRE 1.5) 7.0, 9.2, 10.6, 12.1 mmol/[ T
Hote (F2). $7RbL, EEHKKRIOWEOD
ML ARERER L 5.5 (7.0-1.5) mmol/l TH Y,
T OESD» S, 10O MbPLERE %, 100
52200 ORI 2.2 (9.2-7.0) mmol/l, 2085
30#T 1.4 (10.6-9.2) mmol/l, 30¥» 5408 T
1.5 (12.1-10.6) mmol/! O¥MEEZ 5 & (B
1), EHLGRIOWE oM ROBREE L C
WP BoEFRREIOHLER (p<0.01) k&P -
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B 1 The change of mean power and blood
lactate accumlation in each execise time
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B2 The relationship of mean power and
blood lactate accumlation
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LoBFREABE (B2), 10W» T~ (r=
0.601) BLT208*7 — (r=0.604) & DI
5 %BKEDHESHBESAD ShicbDD, 308
Ny —B LU T — EORICEERERED S
NS oo, Fio, A0MM—EHERE T, H
F3o¥ 7 — (618 watt) B X UIMHFLERME (10.3

mmol/) & &, 0MEL/TWE (637 watt, -

12.1mmol/ D) &N, HiEDH 2 TREICE L
T p<0.01l TEEICEM,L -7z (R2).

2.3 A=W b= TICEITEE
FIVCEERE (B K CEHERE),
EEEER, ABEME) OERE L UER

Avy—=—n"uybr—=v7oEMmIE, 1.0kp,

0.075kp/kg BW # X 1¥0.15 kp/BW TD10#[H
2NBE BT, EHROMPABRMEI K S &
12 0.07 5kp/kg BW & L7z, 153, ABHED
T 3 v ¥ - GEBROIMPILERE 2, AN
PHAe7 —ic il 9, 0.075kp/kg BW £ B
WTHRbE»->LEHE LT, BANTRIEHERE
Bhizw &, BARTREVE Y7 - BREL
755 eI D = 3 ¥ — M EICEH &
haZihFREEZONS. £/, ABEO
FNF—{EA3, BUEHTIEZ VT F VRO
B9 HEBBR T I VBT RSN T
7z (margaria 1933™) 23, E4ETIZI0MLINO
EFTHHEELTHROEREML S OND T EMNIHS
PIzEN TV B (Jacobs 1983'). HEEEREE (3, 40
P2 e & —ERERE T, Bl - LAD
g (1989) 2 FIRREEFDIZ S A& b FWifl
HHMOER S SNicld, 2L L1
HEEIERG I, 0.075kp/kg BW Z B & L 10
B o400 I BV T, EBE S E
WIRMPELEBRE =D - 12 b D0, BRI H 7o
D OMHFLRROER S EH BRI OPDEFR O Z
otz Fto, Ko7 — &MNPFBRE & ORI,
0B LVAR/ Y7 —TREETE P72, TOD
Hihe LTid, 2NBhic i 23002, A

BRSRMED = 2 v F — R O FERAB0% LA E &8 B
ZEBBIF oS (Gastin 19919, Hill 1993%).
AHETRA V=NV L—= Vv SDEFIE,
Y &L OABAER (MPFBRIER ISh
CEEFERE Lciod, EFHRICESFTVIIHPH
RIESBIER S NI AR OBREY &, HERFEM = X
F — OFEERODTE < GEBYH M U BRAE & H
S8 - L ORI ERISHBEMNA ), BATH
72 b OMHPFLERDER & LLERIZ W20 D
BEEeFVvELTRY EFB &L L.
WEEREIC > W TIA (1991) B X U Balson
(1992) V) i, REIFFEIDEREHFLERYED = X v+ —
RAHESEILWMELTWS. COERTIZ, &
BRI IEABREO A Vv F—HAAFE LIRS 5
Bilthdy, KEKEEOEMcL -T2 VT F ¥
g (CP) oEEMMIcEbE b > ztebici
BRED X VF-DBEHEINIcbDEFLONS.
Lo L, AHED208 B & 4R 021K E T
i, FLLTHABEOz A VF—DPEHIN S &
HExN 3., COBOESICHE W THRERE % &
Mg 5 Lid, BirholROBEELSHEICADLT,
AT A VF-—OBEERELTLESI T LD
FHENB. 2T, DRLLESCPHEEL, &
OHHIROBEE S W S RHEERERBE &35 C
EBEE LV, TUAbLL, EEROMREARKEFE
AEBERRAM (CPOHAK) (IMUEREAR
& GLBROSE) HdTHELEE, LR
BERAMP 2 BE T 7§ 5 T & (Margarial
1933)®, FHHERICL 3 ERTIE, 49RET
exhaust ICE A EHIc X > THE S N/ CP 2
Bk 2 5 TIEBA%IERE (Harris 1976)7, 30# @
BB T3 4 550K EREITT78% @ CP A3
BelkshizZ & (Bogdanis 1996)?, £ L T#
EEHROMPARBEHESR S HRETES S
5% (FhhoEhicitishsd) T&hs
(Dodd 1984, Hirvonen 1987%), 243/ 5 5 43
ZREREOREL L.
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PEDT &b o, BETRHB L URRK B
MEFRERLBES>FVAL v LicA vy —NwbL—
=V I BUTFD2-oTH 3. Tiibb, REEE
fdl 2 5, MIKERRI10 THhE T 5, 2092 N
BXE), 24MAE, 6w b (BIF Int 20) LU
A0BfE2/18E), 5 kB, 3w b (BIF Int
40) TH 3.

3. XE&2

3.1 EEAGE
RBI1ILCBLVTFFA Y L2004 vy -
Whv—==v70EFN (Int 208XV Int 40)
ZiTh®, EEEGATB X UOKRBEROMPILE
flEids L CIMARERIE Uiz (n=13). (REHER
FAEBEI VT A~ FTOSERKBE L. &
fo, MPABREOMT AL LUHERRET VT 2 —
5 ORHE - HEATIRR LEAKTH-72. D
B TR 3 FEEIC THH L .

AR HIED 52 TREET» 7o, RE
DEBEKEIS %L LT

3.2 XBRBERBILUBE

B3 ickERAR L. Int20 8 TR D [ FLAR
fE23FE313.5 mmol/! TLHAEUE 179 bpm TH -
fo. 2K U Int 40 # TR O M- PLERE 131
14.7 mmol/! TOMAEIZ 179 bpm TH - Fz. $7

40s Nean Power (vatt)
800

Blood Lag. (ol /1) end HR(>10bpm)

Waan Power
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600 b Blood lactate
when
HR
a0k ——
200 -
[}
208 Blood Lac. {mmol/I) and HR(x10bpm}
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Mean Powsr
| 2]
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.
400 | R
——
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o

B3 The changes of power, blood lactate
accumlation and heart rate in the two
interval training
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bbb, MEHRN 2 57, BIKEREIL105 cEd
BAVY =N b b= IcBWT, MDA
fEid Int40 DIEH BEE (<0.0) ic/m<l, &
DHBET A LVF BRI L —=v &
a3, Bk, 0 Y7 TR0 LIBRER
R X VF - OEHBMSHEE SN 45, EHKO
DHEBELCTH - Eh 5, Int40ickit 3
HRREO = 2 v ¥ — OFEKIE Int 20 & [ERE
TholtEEILONS.
PboBhicky, @k v —2mEsH3
Ay = r—=vsELT, Int40 40%
4 ERE), 5408, 3ty b) AR,
TDA V= bL—=vs % R, Bzl
BiEOEF 34 (173.1cm, 64.1kg, 16.9yrs.) IT
WGL, v r—=v I ROMEET - 1o, Bk
BEGEABO N —=vFicBWT B3 H
MDA v s —=nNubr—=v 7 2iTok. R
ZB14 D & 540y — R oM FLERE 1325.8
9% (12.0mmol/l » 5 15.1mmol/d) D kb &
i, 408/ 7 — 3T 26.6% (555 watt
570 lwatt) [ L L7 (IS & OBRAED
L), 158, TOWRFIIANAA ST —bL—
= rBLY 24 bbb —=v 7683 HRET-
TWictedh, JERgE v 7 — Bkt v v —)
1346.9%1 U 7o, AT L~ o H iz HEEXE) %

4lgec mean power{watt)

Month

B4 The changes of 40s power and blood
lactate accumlation
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1 H 1K, B6 HREfT- Tk dEbSTH
RAME YT — (RARIKER) E38.9%oEET
Lplipotc. A V=N b—=v 7 TiRH
RO 2 vF—- X0 SIEARECERRE T X
WE-HBOEMRSE VI ENERHINATVS
(Gaitanos 1993)% 23, AFFRICB VT T H A v
L7z Int40 703, FERLBE v T —cxtd 5 b
L—=Y 7HRIBFETER VOO, LB <
7—2ELEEEBERE L=V IS ThHoT &
Y& iz,

4. % & &

JEFLERYE, MRk 2 L CHEBEM v -2 hE
nicoVWT, 2oy —OuLEERS o b L —
=V SELTHERIER, FOMVv—=v I
Wi TH Nk TH N, EOT R VF - R X
DELEETEETHS. §8bE, B
J—DfEERAS 2 L—= VYV TDEFIVEL
T} EBHRICLDE OLBOERSS SN B
TENEREEIOND. SEHRIELHEEE
W2 =4 &A1 0.075kp/ kg BW TD40F) ]
L5 E, 5 KE, 3y FDA v =Nk
V= v SRBERFICA LI E T A, SN
7—=DH1E 5T, MEEROMPFBES L7 Lk
:&@é,:@bu—avﬁﬁﬁﬁ%?@ﬁ@ﬁ
WY —RALEEEZDICEH R b L—=V I TH>
lcEEL NS,

KEAFREIFEDO L0 EH, RRR=, /N
IBEA (IEMEEAR £ —vE « BEFEHRB
JUEN & (PREAPHER) TH- k.
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