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Abstract

Practical research was conducted to examine the effects of a carbohydrate supplement (maltodextrin)
on intermittent high-intensity cycling performance over a period of 12 hours. The four healthy male
volunteers investigated were participants in the MamaChari 12-hours Endurance Race at the end of July
2007 and 2008. The subjects in took a carbohydrate beverage ad libitum in the 2007 competition, but
were asked to take a carbohydrate supplement (SAVAS GlycogenLiquid, Meiji-seika Co.) 60 minutes be-
fore the start of the race in the 2008 event. The mean cycling time (sec) of three of the four subjects
was significantly shortened in the 2008 competition as compared to that of the 2007 competition. Blood
sugar concentrations before (in two subjects) and after (in three subjects) the races were also signifi-
cantly higher in the 2008 event. A negative correlation (r= -0.549, p < 0.05) was found between pre-

race blood sugar concentration and race times (sec) when the data from the 2007 and 2008 competitions
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were pooled together. Accordingly, the intake of a carbohydrate supplement 60 minutes before the start

of a race is recommended to improve intermittent high-intensity cycling performance over a period of

12 hours.

Key words; bicycle exercise, carbohydrate supplement, intake timing
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centration befor race and race time in the
2007 competition.



B 7)) A > DI RGO B R 1 7 5 58 I R BB B D AT /X7 4+ — < ¥ A5 2 B3

I. 5 &

A. HRE

BB L, RERRABE4 L TH o720 2D
420, EHART<F vV 12RERA L — R 12
YiL7:RRKEF—LH6HDOND ALK THY, 2007
IS L, 20084E3 L—AIZBML72# T
Holze TDAX/DHKEEDTIHEIZ, 20084
IZBWTC, 27,5+ 1. 7%, $35170.3+6.8cm,
RE64.5+4.5kg, HRIENF13.5+3.4%, Kt
R P& Lo RBEod ) 50.1+
1.7cm ThHo 720 FERFFEIE DAL, 20074
E20084F T A DN D o T2 AR D,
B OB L OHFWICC, R0 B, ik,
MR, fEhtE, 794Ny —lTFB LT —
¥ OEBRRARIZOVTHHL, £ 7+ —24F
s SV OV N Y

B. BIEME
WE, EEo+HA vy y—FaFLA
¥'— Ko A 12T20074F 7 1 28-29H B & 182008
7 H262THDOEHARS < F v Y 128 M iiF A
L—ATE L7z, WFEIZBNT, ETICHWA
HEz I —Td o 720 20074 L — A ITHREHT &
BRI HETH - 7275, 20084E L — ATl
BORHC X 2 BRI O & - B A2 R L7z, L—
FERIE, M4EE DICITRE2L OB HOW 5 KEE T
DI TH o720 L — AhDORRSEMZ, 2007
FRRAEZVOBHOLED, FHRIE !
15.5C, FHRE : 70%, FHEE : 4 m/s,
MR 0 0.5mm/h, JAM LR TH - 72, 2008
FEIRA EB2VobWobHlL, FHRIE:
17.3C, FIYIREE : 56%, F3JEHE : 3.5m/s,
i 0 0.0mm/h CTHHE L WEIZHE TOENETD
2H5DDIA—AEFETTHDITHETRL, 1Tk
(18TCHif%) 75 5K (14THI%) F TORIMK
T ORRFIZEALIZ D ENIZ 2 Do 720

C. BEZObhaN
VA —AT T, YT v ) TOI— AT,

HKEONMETHEYEL, 74+ —27Ty THIE»S
I—-ZAEFRTHETE LY bELL, a4 —
AT 7, WHOMMEZED, T—ZEFTRIC
ENEGPHNRD LS, avT14ar&2¥25
CEERHME Lize wa—2o7 v TR, EAT
MD1050 % a0 —5—% (MINOURA ##) (2
RELZYA =207y 7THOHERE T 72,
Tk — AT v TROMEE, RALHEOT0%%
HEE L7z, EfTidikEshia—2% 2 Gt
6.8km) ©&JIETTAHHOTHY, L—ABDOK
REEENE, 605 RETH - 720

20074F L — A 1d, HIKRL AR—VHE R E DOk
KNEEZHBE L, 20084 L — A%, %@ L7op
R DN OREE % & e fiophiE, AR IR & L7z,
L— 2O LTI, WEL D HHERE
L, SRENE, SFCEARKE W RS 72,
ok — AT v TR & T — AETEBRICBWT, I
BEifE (Blood Sugar: BS), M LEEfE (Lactic
Acid: LA), 0% (Heart Rate: HR) B X O°
FEBIET)HE (Rating Perceived Exertion:
RPE) %l L7zs 2008%EL — A TOREEY 7Y
AV ML, PWEBROMER?G, MEHEO Y — 2
AHEEA30~605Td 5 Z & RLPE B O I
FROMAZE, MEESEEG~BET 52 L1
AEBL, BREICIET— 2 EFTORK6055 /1 1 hE
HENEZfTbE7,

D. 4IEFRIER

RIMLIFFEE & 0 17w, AN E S (=F11E
LR FTAEE 7 Vv a5 A b NEO) & fifi 5l
BEsR (7—27 L A% Lactate Pro) ZH
WTBS & LA %€ L7z HRIZDOWTIE, b
fHE=%— (POLAR ## ACCUREX Plus) IZ
L OMEL, RPEHRILZ R4 — 19 Capf
L7z

E. BEHTUX> b

20084FE L — A DPEEH 7)) X v MiE, SAVAS
yya—s,r)Fxy FY (ha)— :150kcal, B
B :37.5g, &ZHE 1 0g MRE:0g FHY

15



WA RFEK - AEARIEN - IUHE MO - i K - R

7 A 16bmg, ¥¥3IYC :50mg, ¥¥3I VB
:1.0mg, ¥% 3 Bs:1.0mg, FA T
17mg, WGEGAE) & v, HEICHEW55g (1
) OREG 2 KHEREFEHOFR VI T180ml
DOKTHR LB S 72, RBEGHOERFTH S
PRI, IKRREETHATIVETFA MY VB
HENTWS, SOV EFFFAMN) VL, 7
Va— 2Ry a fEO &) B, A
Wb FRICE AL VA Yy ay s EREBIL
(R WX (3 F/AF W-

F. #EtiEth

L — A OHEMEORERF I Z LD I,
() WEDEGHT &2 v, ZEHAEH 252
DOENZHDIZE L TIE, Tukey-Kramer %%
MWL EIERE R T > 72, 72, WEICBT
B SHARE T & OEPFIIREEO I, RIS
D& % Student’s t-test 7o 72, BEKM O
MEOME L, ¥ 7Y v OREEMB ST & v
720 TRTOLERZ, “FH R TRL,
BOKHEIL 5 % A CHIE L 720

. # =R

A. REBAT

L— A OER L 2 RICon T, WidETHE
WCTELEMEM— Lo T2, SALSED SR
Bl Z L7225, 20074E 13 P ) —
:235.9Kcal, “PHENENERE : 2.4g, FHE

F : Free intake (2007)

C : Carbohydrate supplement (2008)
m : Carbohydratem : Fata : Protein

500 "

Fig. 2 Comparison of consumption energy in
the 2007 and 2008 competittion.

16

[ IO IS < IR 7 SIS 19 7 S

BURE & © 1.6g, PHEIUEEE 1 51.1g TH 1,
20084F X I 1Y) — & 219.1Kcal, P
WHEHER : 4.5g, ‘PHWHEIURER : 2.3g, *F
VB L R £ 49.3g THo T T72, WEDK
Ly MBI 2EREZIK LA, B
oy —, JAE, BE, BEHICBWORENICH
BhAEIALN o7 (Fig. 2),

B. EIT41 L4

12O L — AT, Bk 1 A 721 20074513
9ty FET, 20084E 1311ty P ETEITTSHS
EDRTET RFETIE, WMAEDIEK ZATH 729,
BT 29y M FTOWEMEE I L
720 72, 20074E D L — A TR 1 £ A3 1164, 2008
FEO L — A TR M A12288 T, 20084F L —
AZADFBERVEFETH o7z (20074 @ 2 7V F
Tr A AfL, 20084E YU IVET I TR
147) o

Fig. 3A ICIx& Yy MIBIT S 4 HDETY
A LDV EOEALZ IR L7z, 20074E L — A Tl
2ty FEHMS 6ty PHETETY A ADELE
L, Z0%IZ9ty NHETOITNIZY A AHL
#TEINe —F, 20084EL—ATlk, 1+&v bH
o4ty PHETETY A A0HEML, TO%
b9ty PHTIERIEFFAAZY A A THER L, 4
~8t v MIBWT, 20084EL — ZADHETF £ A
H20074E L — 2 X ) S AHE (p <0.05) 1IZ#HAH o
720 20074 L — A TIZFHMET 2y PHDO Y A
AN HH L, 20084EL— A TlE, 4%y PHOD
YA LW EP oIz Tz, WEICBU D E8
MEBEORHES A LR HRL72E T A, 200745 L —
2 (688.8+10.6%)) & 20084FE L — 2 (682.8+26.0
) TERIG»oT. —T, BMEITEIZ1I~9
ty OV ETIA L EADLLE (Fig. 3B),
448 H20084E L — A TH 4 LA DOFEHEHRD S
n, ZOHHE3 NOPMBETHETH 72,

C. Im¥EfE
Fig. 4A l213%&t Y MIBIF 2 44D BS OF
BHOZALE R Lo BS &, WA OEFTHIIH



B 7)) A > DI RGO B R 1 72 5 58 I R HLE B O AT /X 7 + — < ¥ A5 2 B

LT, EffHCTKRTI2EMERLED, £y
N Hi 2 T O T R 1X20074E L — 2 L 20084E L — &
TEEFALNG oI, PRBETLIZ1I~9 Y
FOFEIBS A D L, EITH E ETHROLELD
IZBWTH, BSIE20084E L — AT L, EATH
TIZAZT 24T, EFBECTR4ATIHTHE
ERED 5Nz (Fig. 4B), WEDO KLY M
B 5 EATHI BS LTS 4 LA OFEE VT
MG Z2 T 728 2 A, MHICIIAEELZAOM
BBfR (r =-0.549, p <0.05) 25T, &
FTHTD BS SEHAGEST & 4 A5# & v ) B
fehsEH bz (Fig. 5)o

D. MAZLERE, DS IOEHIEEARE
#Xy MBS 440 LA, HR B LU RPE
DF¥EDOEALE, ThZh, Fig. 6A-C IR
L7z LAIZ, W4EIZBWTEy F2ERSLICL
72h, ETHROMEIMET 2R LA, L—2AI
FEIERBO NG o7z HRIE, WHFEIZBWT
v b &R EAQTHESTH (80~100bpm) & % (160
~180bpm) DEIZKE LELITALNT, L—
AW D FRE L2 I e o720 RPE X, W4
BWCky MaFEABICLEZD, EfTHiEE D
WCAEASE R S ER L7228, 4% 0ETHREY
RPE 1, 20074E L — Z X O $20084E L — 2D
AMEL 72 B8] (p =0.08) ASA SNz, Tz,
WHFHEZ L1 ~9%y POFHRPE 245 &,
20084E L — A DEATHI & D RPE IX, Wihd

L 3L THETH 7
V. & &

ARFFEIE, 20074E L — R & 20084F L — R Dk H
R L72bOTH D, WIS L 2-8kE 4
%D B RFEE I AN X o 72 £ 7,
EATICHHE LB S WEICBWTH—TdH
D, [REEME, V—AhoERraY) —, &Y,
MR B & ORI 1221320 b N e h o 72
EHIT, BWMBOMEICIBITHHES 1 HI12D
FEWBRD o T2 T DT LD 5, 20074 L — 2 £ 2008

780

760 | 02007
©2008

Time(Sec)
= =) 2 2 2
=2 *® [—3 [ %) N
=} (=) <> > >
T

=)
-
<
*

—/—

L

780 * B

760

* IL|
l—] [i
T [i
A B

Subject

Time (Sec)
3 ~ ~
> [} -
=] =} =]

N
o
>

=3
(=)
>

C D
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Fig. 5 Relationship between blood sugar con-
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data of the 2007 and 2008 competition were
pooled together. Each point denotes mean
value of 4 subject in each set.
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