D ILEEPET R BERBEEEHET RS ERHH 2 R E

BRI 75 R 276 58 R RISk s BB 838
- TRAEERD ) ZIKE

BrsBiT £
EHREEFEE A

2 k&
WAL EH L 4
BAtIR ~ BRAB 2

X2

90 15 E FRR T LA o R 1 50 B e e R T kB B 1 R B B S )
P RAER T ARBEN R E RS TERR  FRE 1822 5
ROSHIH(E TG BI& 035 g B8, 7 ) RIEIEN TS
(5 F0) S I RERE EELIRF (15 79~ 60 F20) B MR IR 16 5 =X (RP HE R e ik
FEREERH, - F/GEEHIEEE 8 B4k - MEAEKE
* SEEIEAT R A RIE = T 5 RMES KDL - 4%
W RS TR B IR - PSS LB T A a5
B S IELEN BRI A AL 2 R - D EE RS = R Es
B MEAE R FEBNRERT ~ Wi A RO EBE S R R B -
FEAEIR RIS TN B 2 o B L A 48 B O i B » A g2 4
UER p<0.05 - HUBFSR - ATIeIRBIIRRIOH - BHReRE - RiGELES)
HEEAE R TCERIY T S S B B .

3 L - mEES - EhREE
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Effect of Creatine Supplement on Anaerok
Jumping Test following Heavy and Intermit
Cycling with Active and Passive Recover

Shin-Shan Lu
Tsai-Cheng Mai
Shiang-Rong Chen

RVIFE

The purpose of the study was to examine the effects of creatine supplem
anaerobic jumping test following heavy and intermittent cycling with actiy
passive recovery. Subjects were male basketball players (N=16; age=18-22 yr§
Department of Athletics, National Taiwan College of Physical Education. Su
were randomly assigned to creatine supplement (double blind; 0.35g/kg W
control groups. Anaerobic test was a 5s consecutive vertical jump. Experig
protocol was a combination of two durations (15s and 60s) and two
recovery (passive and active recovery; cycling at 40% VOinay). Exercise consis
8 bout of cycling at 120% VOamax interspersed with three minutes recovery pe
Before cycling and following recovery period, Ss anaerobic jumping tes
conducted for each bout. Mean power was determined. Independent one-way AN
).

output. Repeated measure of 3 way factorial ANOVA was performed to examin

was performed to compare the effect of creatine supplement and control on

effect of exercise duration, recovery mode, and exercise bout. Pearson mo
product correlation coefficient was performed to examine the relationship beti
supplement dosage of creatine and anaerobic power output. Statistic significant
p<0.05 in the study. In summary, results suggest that creatine supplementation, ag
recovery, and shortening exercise duration are the crucial factors in maintainin
anaerobic power of lower extremities during intermittent exercise.

Keywords : Creatine, Anaerobic power, Active recovery

68
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5. MREH

K FF 2 EE) B i B R Yiew A UR R EE R - HhiiEEsEee
SRR % (S0 B R R AR LUEER - HRIR Sobal R
1994).7 FE IR 46% EBEE K S9%EEE TEZENAEEERY
i 59— AR 100% SBERTF R 32% [EFRiEE)(Team sports)
ifiik(Burke & Read, 1993) - 542458 b » Harris F2[E]{££(1992)
20-25 SEflllE&(Creatine; Cr) » £¢#8 5-7 K alG AL g TR IR
OB L ST PR BT T L VR P mT LA i s BRI - {EEFE % Labotz
1 (1999) AT RS HT7E oh 3 3R L BLES 5 2 IRE R (72.3% S &
ECEENLEFALT] - Fl—i7eh BRI 8% K KEEIHEE)
F Cr » HrhDIBREGEBI A Cr S EEEG5% - 81%) -
T e T e 2 i 12 30 B S B 5 0 R o v e P o S T [ G R
'-*éli 2 [T EHR R {58 (Thompson et al.,1996; Rossiter et al., 1996) kB
ESEH) (Juhn & Tarnopolsky, 1998) FIECMUENCR - HEHIR
20 - 25 g - =F T HRET 10 - 30 (015 Sis R REE) <
#(Cooks et al., 1995; Dawson et al., 1995; Odland et al., 1997; Snow
IEok - 5720 LAV SR il e 1 T B S A e ] = s B S B B B S EH 2P
HEi8 (L (Balsom et al., 1993; Barnett et al., 1996; Grindstaff et al.,
edondo et al., 1996)
: (15.7 - 25 g/day) 6 - 28 K& BHHETT 6 -10 b 7R BER 2 he Pk 15
2 3 7yai, s EE BB CGESRIR 6 - 61.9% (Balsom et al., 1993;
al., 1994; Dawson et al., 1995; Earnest et al., 1995) - #Kjf - B {LIFFEAEH
% (Barnett et al., 1996; Cooke et al., 1997) - Juhn and Tarnopolsky
BEEENE I Por HERIEAKEREREVESHEERGER .
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HrEBMAELKERTTAM

— i T EB IE AT R BRI - R A E B R A
A ESh Al LIS - (EHENLEEE |G - @hnkaRae LSk
A ATP « SERTRAZEHEITLL 40% R ARE SR Ba E IR HE B A S
{EZLEELE - Bonen and Belcastro (1976){F =@ EEEEN R LA 57 - 70%
SRR TP I ES) o SRR FLBLIRE S TRE 7.1 mg/dL - BHREIKE
FA%LEE 2 5k (Lu, 1991;Weltman, 1995) K JLAAZEE(Lu, 1991) - 4 120% ¥
SIRIEST 30~40 B 60 FO[SIEIES H5ES) 8 [0l & - ROl & Tl ET TRRHE K B RE VAL
VOomax BEHE)FL3 8L AR E i 45 702 7 (all-out) BEELRIES - F5REURY
PRI FUEE S ARFREMR(E - 45 Fb2Ju(all-out)F d IS B 7 SR B 198
(mean power output) A HFE k{8 £ R R AFRERIE(Lu, 1991) -

[tEA% » fR§8 Per/Cr Fifi e 22 e B 5 (Bessman & Geiger 1981) » )
SRR R S LRI E A T A A & R ATP - 38 58 ATP FEAS FERT RS AR
ZANER % &k Por » [T 2 S5 185 ] 5 Fa R ] v e i B ) [T R
B®H=amH -

B BRI — T R o S S AR B (A & 2 E ) - 1R
BT EECES AR ERS ) R 2 S o Hoh B
T A B S R E B B RGE - AHHIEIER Per/Cr RIARHGEE
T B o B R R B B S UM ol B kA 7 =V T R SR B 0 i S

AW ELEER(1) ~ DURRSEH - IRE A - BRSNS A
TG F12 BRERASEAER 5 (2) - ARSI AR i S
BR% - (3) ~ WUBRH 2 B RS AH R S - '

&, HERIR
— - BAIEEENE

I — SR B R T T FR AR AR T H Y - R T R
AR o 25 R 0 o 8 () T ST A P T U P
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| RBMAB M AN G REMKBEEHRTRNBRERS 2 KE

51 ° A1 4= 7747 BH (% (Bio-impedance analyzer; BIA)Ag 52 I #2515 EL
ly fat) 52 155 2 (lean body mass)

IBRER (AL~ & & fE 42 Eh /) (maximal anaerobic power; MAP) & i AHE
maximal anaerobic capacity; MAC) - B — RERFIRFTR L ETT 5 POk
BT TT 45 FOREDE - TURRRS » 2 E LR UR Rk - Bk
5 1 Hz (60 Z/5%) - SRBkeh s ZerEi(flight time; t) 5 ¥ (contact
R AR SO T3 HIF RS 0.002 5) - B BEG AR EL At
RIS RS BRI « LA RIS L A B -
ERS IR FE 5 E (stabilized): 2T 90 BECABRELHITIZT)
BB [ (center gravity) A S B0 5% 45 PO ZZEEME(: AR)

(M

i % 24.06 * (Te)” (W * kg body mass™) (2)
R0 AT Y R - TSRS ARA - T, IR sk
8 T o v SHRRF IR -

| I FERIZ AR
2R 5 5 (double blind)FE % I I HAE 43I 3 AFT S L 1 2
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ALrESBRAERERETH

BEEPAE CBIE 0.35 g /23 TSR/ 1) BELIE (S5 MKy - Maltodextrin  #(]
VAT HEEE/E) - SRR 7 K - S HH R R AR A B S - (
T O B ) 5 PR R o B

* RAFERSAIR

FIF B RS T 2R bl Eh R SR b Ferh Lol B A4 B E B = FE IS
550, Bosch, U.S.A) SeitEfTHRAFES MG - 2 HIF WK LS4 60 i
{THEHEE) - fHNRCERS 50 watts METTEEE 2 738 - kA 2 /- #EIEIN 2
PHJZEEENE - FES R LS B IR R4 (Oxygen analyzer, K2, U.S.A) RS
SRR DURAFE S B VOomax VAEISEHPE 77015 0 50 FEE 1] R s oL
i B S - '

1 - BRI EER)

ZHEWREORBIGERNFERE 12 BSEE  EBAafREARE
( VOumax VHEIHITZ 120% - SHEIAHIES 15 FHEK 60 £ - tRiEH IS =4
;e ENRIEART R B & i = SRt T 5 P EEAtphilER -

7\~ ERREEERRRINIE

ZHEIHELT 40% VOumu EENETTHIER - SZRHE BT, 604
FEEA TR EEN - PHRRERS 50 watts JETTESE 2 4948 - MR 2 4 &l
watts [ /) FE 5808 - FESE B EHFES B E R #i(Oxygen analyzer, K2, U.S.
|5 g SR U AHERR( VOumax JAEEHIEL IS o A B R
B VOEEIfEET VOoma 40% -

el & AR ETRIE B R % - BREIRISR A BB Sig /) 8 60 el
HIEZ 40% VOoma SEBNEMHEST 3 £ SHEHES) - FFUERENZHFEAE
13534 - '
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R MAKA T ARG RERRB LA BT RAHELY 2 HE

RIRIBEHRET DT

BRI LB Be At B T AN S92l fE(Mean power) « AT St
iptive statistics) L7~ H5{EHE #E 5 7 (MeantSEM) 3715 » B LA SPSS for
RRGET T I AR A SR E T (Analysis of variance, ANOVA)# 5
HLERIE A R 2 5 - DIER EH =N T3 REO 55
MEAEAFEIEHERI (VRS FRINE) - TR{E U BIRESGFRE) - FiE
i(1S #0330 M) =R R ZALER - DUREEEZER (Pearson product
it correlation) M7 HH ¥ S B i MG B B AR SR B S EZ BAGR - ARHTCiET
KUETE £ p<0.05 -

2, BRENR

ERPE IR 0 I B e R R TG AT ) FUAS 18276 + 8.08 A3 182.7
» 79.97 + 926 AT K 80.58 £ 9.47 /AT o FIFEYHIME G
ance analyzer; BIA)RR =7 I §G AR/ LL (percent body fat) F 15 8
 massIEHRERTHR IS 9.21 + 3.82%K; 11.98 * 3.46% » 72.40 + 6.74
T 6.64 TANR— TR o 2 Zeh R K B B E By PO 1

K— ZHFEEHRTEN=16)

YA itk
20.76 + 1.30 20.76 + 1.20
182.76 + 8.08 182.7 + 8.08
79.97 +9.26 80.58 + 9.47
921 +3.82 11.98 + 3.46
72.40 + 6.74 70.69 + 6.64
i 52.25+5.61 50.33 +5.39
EHSE R (ke/MY) 23.93+2.16 24.12+2.15

¥, p<0.05
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BrLESMALEERE T ~H

R T R KB L E BRI EER & ZUE(N=16)

s Li# A
Lk (bpm) 77.24 +2.10 171.59 + 2.19
A (Vmin) 7.63 +0.67 108.04 + 3.49
FES#E (ml/kg/min) 5.32+0.51 42.39 +5.03
SEEHERT (watts) 270.59 + 6.15
FEURIRFE] (min) 10.09 = 0.37

% p @ Maltodextrin M Creatine
%ﬂ 30 |
= *
X 4t * #
Q
=
8 18F
g
o}
S
o 12 F
=
6 =
0 %,
Recovery  Passive Active Passive Active
Time 158 15s 60s 60s

B — - ATEEE R TR (Wke) % - %, p<005, &
(Maltodextrin, 28 % {1 ¥&, n=8)EH [iJ|.F# # (Creatine, n=8) | [z 795
% - #, p<0.05, [EIERESE 15 7 - BhREPRIE - HIEEAH BLEAEE 60 RO
T EEE LR - +, p<0.05, FEEKEEHE 15 7 - siEik(E - I1EEHHEE
60 FO4H T B2 ThfEEL#L -
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l = f@ttﬁ ’

Pre —test

Maltodextrin Creatine

== - =R RBOTE B B S T D e

B T R I E BRI T SThiE (Wike) Z4FE - *, p<0.05, HLEEAH
j(Pre-test) EHLI 4l (4 28 ZE K (2) EL LR (M) % T BRI DhfiELLEs - #,
.05, Al lE4H (Creatine, n=8)EH{EHI4H (Maltodextrin, ZEEFfffE, n=8) &

Typelll ZF5F1 EHHE TFHFELH  FRE B
117.11 1 117.11 20.01 0.001
27.79 1 27.79 4.75 0.033
38.25 1 38.25 6.53 0.013
2 Waga 3.15 | 3.15 0.54 0.466
] 11.90 1 11.90 2.03 0.159
2, xIHENFFE] 3.26 1 3.26 0.56 0.458
IOl(E H= i BhHEE] 0.70 1 0.70 0.12 0.732
345.30 59 5.85
21909.35 67
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ANER 1B PRI E 2 BUE

EHREE(8 (A4, 120% VOome: )SIRKEAHIETREB I T E LR
P fERE (p<0.001) /& fA2EHRH -

RTHEF LB PR ES I S (2 ATP FF5 ¥ (re-synthesis) 3= »
AEZ B 1% (pathway) » FHEFEEIFRT ~ & & RIAGESR) < 230 < BUE
H B RS AR E R4 (buffering system){EF » HHFABELEE & ATP K H1EEI
FEFGBE T - KEEETE pH R EE 4E B8 Th A (acidosis ) 3G B0 45 1135 (Bor
Belcastro, 1976) « LA - fE 5 i I B 5 B 7RF 9K 2 K]l It S 15 (phos
fructokinase; PFK) T 2 BERZ(E F(glycolysis) » Tt e ek HILAH
HrFne B AR PSR -

W IVE TRFIINE 2 BE

AT AR KR B 1T =4 B R (R T TR RIS B TR G 40% VA
BHREVKIE T A3 T EREE (p<0.05) S RFFRETRIE /7 =X -

B ERAS FRELSERTLL 120% VO FEIEKESEES) 8 [E 4 45 #2(all
RS EEH B F R ER LB 2 $5 ) i Hi(mean power output) fABHEEIR1E 4 i
{8 (Lu, 1991)ZHFH[E] -

B REVKIE A (R EEMYT - MRS bR - 27 HE R R S R (L JE (Boner
Belcastro, 1976),2 5 » L 40% VOima B FEBIEEN | B ATHE Bkl
7 M 1% Bh B % 1L % % {k (oxidative phosphorylation) £ F ifii /111 3 7 i B
(phosphocreatine) (Bessman & Geige, 1981)« #£5F T /ENLIEIR 1S 7 B S R
TG ATP SRS -

L% Bessman K Geiger (1981)$EH1:7 Per/Cr RIERASEEHETE SR » A Sl
(REb e S LR E AT SR ATP BEASHRIAEE [ Reiss .~ (E ke
Per o [RIEEACHH ST 38 2R LR o 508 Bl s i 8 = k{2 B0 P B i S iR
#35 Per Kz ATP {EFHAERA -
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o AUBR 8 0 R WAL 3 8 98 R P BBy A W4 T R LB R R B ) 2 R

DR TS9N E 2 2

DU RATHETT 120% VOun FEIRKEBE S A TIOBRISA H B0 100 15 PORE o
SRS R (p<0.05)FE317Y 60 FHRA T i3 R HE BN G AR I A MR B
BIToK o JEIEEI(S-15 RO MSAEISEILIBHUIEL K ATP SMRILRERE R - BENIEER
PAER R A1 S A RS SRR B2 pH RS I LA icie (e Fl T B E B s
e HES) o SEBE TS S R RH RIS LB -

30-90 P4t S ;# Bl (anaerobic exercise) /L EFEr i iE BhHE T GE LTS 2 &
£ 2UEEIE A HIIE N (Whan, Ichimaru, Kagimura & Ishii, 1989) « ARZCH S
SRR R SSE RN 15 & 60 FO3EE » fR(prolonged) i EhIE
EPCEBNFIAGEE T o REIEFNBAFREDCIOR - UM A BHER - pH %
SR R 4 [ B 55 M BT D T e (Bosco et al., 1997 ) -
B - KBS RES RN TRIIMEZ R EER

e TR LB R85 2 BRI TR Tl 2 B Ve
R i 2 7K ¥ (p<0.05) «

ERBR R ¥ B RE R 2 R (BN - R 2 R B
W21 i B A58 TV FRAFAE » TG B — R 7 B B B 5 B S 20
S K T4 TR ERE I AR P T e S o T e B B e B

iR -

PR = R T I9INEZ RAER

AT 55 P o U L R S M B B 150 T AR 0.35 A58 AR RS
e o e A T PR 2 A i B e B B R, T R 289 T (i
RELRIES r=-0.355 F r=0.161 » REEHE(p>0.05) - A5 REE T E IS8
BRI R B T BAR R LA -

RES AR 7 o PR BRI BT I] - LA H B 818 (20-30 55/ H ) B AR S &
(0.2-0.35 %/ FT/H) (Dawson et al., 1995; Earnest et al., 1995)- SCRifFZc4S 5
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By EEHELRLRT TN

SE T e S LT e A A S L Y Fe B (Balsom et al., 1995; Greenhaff e
1994) - EHRHLULELS & & A F LR (Saturation limite)#9 £ &2 T LA 150
mmol (Juhn & Tarnololsky) o A= fHA B8R e 7 AU 2 ff T S e
PRAHEEEE B4 (Kraemer & Volek,1999) o ZAHFFELUAEEt 2 P e 1S
BE(0.35 /A THEE/H) - L ZHIEFERSE AR A A FEHEE - H8
AR R R B - AEREUR - MEARUREE I
ZEHThE - HiBSIGHR B AR A E S TSI - (& T hEE RS
FHANLEf R &[R4 R (Balsom et al., 1995; Greenhaff et al., 1994) ¢

1B HE SRS RN &
7 e B 0t UL B 48 i AT 2 0 S A AR - AR RN SR
(p>0.05) - —E BRI R ZHE@=3)IE - ®ISHE /T LIL - SEHES
@1 5%-10% » KSR TIE 5% » {BARARERHEKHE(Pp>0.05) -
AW E B A RS BN RE SIS A EEE - B G {EARE
E iR - AIRE R RS L ERFER - AEHEE

B <
=N

ATFCARBR B RS T Fisah | B LA 7T P S )
SUOE 5 2 ~ [T HEEN A B BN REIRAI( 40% VOome )EEIRT PSS
B2 3 - BE(S B SRR s B MRS R R B
ME ; 4~ HUBBIEHE - PRI « Rl S s B S i R 22 F VR A 5 50
R R R DL SRR A 6 ~ LB T A P IR B <
FER A SEEIEH - BB - ROERE R ER R A CE TR
A B B -

e AR e ST LB o TEBRFT 5 BB L B R RTFe RS 5 - (E/S 01
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MEENFRIA BB BRTR - tFSIHLEN TSRS & RO - SEEhAFRYT -
U A\ REEE) 2 R - (U S RE BRI 7C R BB sk ik
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