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The Changes of Physiological and Biochemical
Profile in College Taekwondo Athletes During a
Training Season.

Abstract

Several resaches have showed that fitness level, mostly
related to anaerobic power, may influence Taeckwondo
performance. The purpose of this study was to investigate the
changes of anaerobic power of lower limbs and biochemical
parameters in college Taekwondo athletes through the entire
training season. The training program consists of three
periods, preparation (T1), competition (T2), and transition
(T3). Twenty seven college Taekwondo athletes (22 males, 5
females) participated in this study. Each subject was
performed blood analysis, 30s Wingate test, and an
intermittent anaerobic test in T1, T2, and T3 periods. The
relationship among competition results and body composition
and anaerobic power was also analyzed. The intermittent
anaerobic test was consisted of 3 rounds with 4 sets in each
round. Each set contained a 15 sec maximal cycling and 15 sec
rest. There was 1 min rest between each round. The results
showed that lactate dehydrogenase, creatine kinase, and uric
acid concentrations were significantly higher than normal
values in three periods. The peak power, mean power and

fatigue index of the Wingate test were not significantly

II



different among the three periods. In the intermittent
anaerobic test, round 1 vs round 2 and round 1 vs round 3
power deficit were higher in male of 54 — 67 kg weight class
during T2 periods, and roundl vs round 2 mean power deficit
were higher in male of 67 — 84 kg weight class during T1
periods. The relevance between the performance and the
anaerobic power had no statistical significant, but the
international stage, the height was higher on national male

and female Taekwondo athletes of 67 — 84 kg weight class.

Keyword: Performance, Intermittent anaerobic test,

Wingate anaerobic test
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aw%ﬂ VL R E N S BB RN S 6D

BRI R R FRAR O TEY PR Fil E L e
o oqom B F BB L EE A R A (% s F2005)
FOMOE R E R R R - g ® R 4 (cycle

B 4 oH 4

ergometer ) ~ §& % % ( treadmill) % 1 £ iF 5 & & j #& 2 =+
% * 7= o Franchini, Takito, Nakamura, Matsushigue and Kiss
(2003) # 73 2 i £+ i * Wingate anacrobic test 3* 7
w B B E® AR > F KRR NGB KRN A RARERRF

BE #oa 4o

R R R HER AR RS
ﬁ’&ﬁﬁﬁaﬁ%uh,aﬁﬂﬁiéﬁ’gﬁgﬁﬁﬁ
B A2 R ¥ 3 3 %2 &B3HR R % (overtraining) o iF A
PR ETF G E R R R EE VR S RRA L
BRfkfpefip, urpgyagrg o oaslF L g
B R it 7 i 42 ( Hooper, Mackinnon, Howard, Gordon,
Bachmann, 1995)- i & ' g H4 & F 4 % = 0B & £ & > 5
PR R e ER R AL E T RE R NG
R T ot FH R YR
4034 g ks ek A ER LT W E R R kP
( creatine kinase,CK) %k & + & ~ & 5 % B @ /A F A[pF T
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CK i & 3 &> % #rvmree ¢ » F F vy £ & 34
it sz LEPFRRIERFLE R RS EREATP &
mF Y EEE ﬁv%éé‘é{ii?ﬁiﬁﬁ’ﬁ%*)’F&?r’fﬁoChen,
Serfass and Apple (2000)% 3 % M & & § j7 ~ > p B 7 £
v CK?Jﬁig’ﬁ BRABM o - R AFH R ARRKRA A F R
R RE mEREARY > CK 2 F 5 s AR iF g
R E hdE & 2 o CK&® MR, Al BARE &L F IR
f6 »CK ¢ 2 3 8% > - EFFRRE > CKZE
¢ & b x4 I % # & (Frankiewica, Faff and Sieradzan,
1996) « — 4@ % » CKjE B % % 330U/L -+ 4% 7 ¥ p © gt ¥ -

ek TR 3RS s 2 s B ARG R R HE R
VR F iy oA IR ENYEDE G
24 R (B 2 > 2003)-

- ~ st m & pv ( Lactate dehydrogenase » LDH)
LDH & % i 7 fr e 42 = F* @R e F s > 2 & 5 &3 F &
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e il i B o F AR v m e #E Tf; ”ﬁ BB o F M > F# & LDH
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EIA
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S 3 1 ( Blood urine nitrogen » BUN)
BUN £ kv F A B HEF o Flog AR esrfigs
BB o AW TR F AR KR E A d i
FE L TR T W R T o A S P e TR
mowe FAFEAR R R L 5 @R E RS BT AR
PEoog Flov g R B2 g AR A RS BH 4@ # BUN 2 &
% o

@A A 7 > BUN #%%}7723mg/dL F A2 &F 23
mg/dL> ¥ it £ R EE 0 EF G R FTHEREF (B
o2 > 2003) -

e~ f R ( Uric acid,UA)

Ferreira, Brau, Nikolovski, Raja, Palmer and Fournier

o

2001) #  2 F 3 fF f oAt UAP K2 F 4 K
FL R ¥ BHERYV RS N HE o e 2 (1996)

A B ER RS e R R EG M 2 ERE

c
>
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=
&
T
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wots 0 FH R UA S £ % 1-3.5 mmol/L> % #F & f % # @&
UA £ 3 7.5-8 mmol/L % =+ = & i B B} % o

B* UAFZ 2 RE W FEMF > 5 =2 % FRT R
25 YRy (1) UAF L HE BRI REY FF 72 % 5 4
TER L FREL R R FE N RER R AL LS
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f
R ER R 4R (3)EBRB R UA- B A3 kT

WP EH B FR AR FAYER OBRAEERF
T 0 hd A EAERY (% E 35 2005)-

=g

CER R
% # % # f¢ ( Testosterone) > & F & ( Cortisol) -~ = i

8 F /A F B E (testosterone/ cortisol ratio) % & F #F
I Am/AF AR E (Free testosterone index / cortisol
ratio) # % > ¥ 01 fRAEH R MM & X & A fE R H T R
o WP o AR E R PR - R Y IR P dp ik - Testosterone
P EF B & 2 iF* 5 Cortisol £ 3 B i* & f2iF* > 3

s R ARR HESR Y T RN HF AT e
HE2XZTHFIAE s L2 L A(ER -~ ® F ¥ 2003)

Testosterone = 2= |+ jr % > 95% k g & v > 5% & g =
i 989%EHMELERE RS E D (sex
hormone-binding globulin SHBG ) % & > 3, = 2 F i* & H @ >
m 7% 4 % ¥ fr ( Free androgen index > FAI) & 5 24 ## ¥ {| #
£ ( Kacsoh - 2000)- % #H f A8 p 1L & & = & gz
FOE_E v F Al o A R A S R AR H S @
P o2 g M OH 4 o

Cortisol 7 % ﬂfilﬁt U sl LS S SRR T
Testosterone 4 i » I W& FF ~ Fg #5827 00 R AR d v &
I FEA A S NPT R R A R R9 A 0 B R
v F R it A~ f2 F * (Jurimate, Jurimate, Purge, 2001) -

B s & (2003) #% I Testosterone B & 4% 3 - # 7 % p

14



& F @ 4 AX i o - 4 kW o Testosterone f B E F M 3
12.5-34.7 nmol/L » * ¢ % 0.73-3.47 nmol/L - Testosterone

£ Cortisol % F ==& ¥ &~ 47 % P & #H Kk w > Cortisol & ¥

=
CH

# B & 5 60- 160 nmol/L -

Testosterone i & % F - i % » @& Cortisol B] % 8 v i%
oo AR FEERE LSRR RS RBETRLEEFR
B R B E 2 > 5 i Testosterone/Cortisolratio ( T/C)

GEREN R I ol SR CIEE SRR S 2 G N LA S 3

g2 4 1@ g & A & ( Urhausen, Kindermann, 2002 ) - £ pF & &
B & o p 2 @ B f g7t 0 %] T/Cratio T R o Wi B it iF
2or R M -R 0 R B A s A4 R Y PR ARE ST E

a4

AR VRS R T oM -B R B R R
T/C ratio % 2 » % 7 %9 F F * & & 8% & § > ¥ & F B3
FhoB ook R FRREER L LG R (AR

# kB > 2003) -
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RN ISR EY
# % 4 2007 & 107 203 25 P % 53 3 £

£ P R A R T L &84

,g'.ttg_{@l_‘g‘l()fé,—g.ﬁ5g,),

3
O
(@)
-h_‘\
x4
=
\?\:. ™
it g
™
¢

2
G EREREBACTRALEFFL IR LY -

ARG A 2T F R RE A R BEY YRR (FF
HorwRlpHE T I0p S FH R PH L1007 5P
wOEY KR PHE Il 15 P ) i FR e ME A
B Jm s R > 4 Wingate anaerobic test 3 & % 2§ & 7 F 3

WY HT R F R A E R Y R LT

S —

S EF R LT RE T B RRAE SR SRS

b4 Rk o W E L A FET R M SR
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B RF AT R

F oAz

BT R

® W

AR R 2 e
/A - T S - AR A

A PO L= O A
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(- ) & % e &
Aa R Z BESFEY S FHEERY R EF R

w - X R FEFEEGD B LR F T RT
FEREEELED L F o A E R 8 F R
3 6~8 & A et - FER o AE L LERYP R

Fo o> ¥ ¥ 4 &£ 4 B # Vacuette 448 (0.70mm x 38mm )
* 2 EDTA % ¥ P Z A A M D E 7§
o F ox g 6ml e
(= ) & & % # & p
o & ¥ B E P & 3 UA -~ Creatinine ~ CK ~ BUN -
Testosterone ~ Cortisol ~ SHBG » # 3+ & FAI ( free androgen

index ) = total testosterone/SHBG -

(1) LDH % B # 7

X ;“TJ{f * e LDH 8 B # * Lactic acid dehydrogenase,
LD:Lactate dehydrogenase,EC1.1.1.27 % ¥ # & 2 ( WAKO,
Osaka, Japan)~ > ™ p # 4 i & 47 & ( Hitachi 7020, Hitachi
Science systems, Ltd, Lbaranki, Japan) 4~ 47 » & & 340nm >
8 F g R AT

Pyruvicacid+ NADH+H " —2" s |actic acid+ NAD"

(2) UA ik B & #7

w J Y UA R R & * B % # &l & ( WAKO, Osaka,
Japan)>» ™ p # 4 i & 7 K A ¥ 0 L 4 K 546 nm> B A &
700nm > * B F 5 R = 4o T

18



Uric acid + O, + 2H ,0 —¥"®= _, allantoin + CO, + H,0,

4— AA+TOSS +2H,0—"2 purplish red plenyl ketone pigment
+4H,0

(3)BUN k& & ~ 7

i ;“TJ%  BUN ek B % * Determiner UN L - LTYPE 7 %
# # 2 ( WAKO, Osaka, Japan)» ™ g & 24 i & 45 & A 47 » =
£ Ew A £ 340nm> & A £ 405nm > v HE F R R E 4o T

Urea + H,0 —¥== 5 oNH , + CO,

2NH, + o — ketoglutarate+ NADH + —27
Glutamate + H,O + NAD *

(4) CK ik B &~ 7

£ ¢ CK ik R # * Cicaliquid CK § ¥ 3 #l &=
( WAKO, Osaka, Japan):» ™ p # 24 i* & 47 & & 7 > & &
340nm » * B & B R T 4o T

phosphocreatine + ADP—=— creatine+ ATP

ATP + glycerol —**— ADP + glucose— 6 — phosphate

19



G-6—PHD

glucose— 6 — phosphate+ NADP————— glucose— 6 — phosphate

+NADPH +H *

(5) Testosterone ~ Cortisol ¥¥ SHBG jk & ™ Hitachi Elecsys
2010 ( Roche Diagnostics, Germany ) p # % % 7 + /4 £ &K >

N

(z) 1=
woE g o & 47 ik (In Body 3.0, Biospace Co. Ltd.,
Seoul, Korea) BIA 24 % % re 3 2 % ] £ £ #F —‘F% 2l B R

n;'ﬁ/,,\pt,n;:i:_i LERRVE B

(= ) Wingate anacrobic test

o gk @ opl % B (894E, Monark, Varberg, Sweden ) % B

=k
]
|

L F R ARW AL T A E S THE 0.1 kg + 4 & 2
TR E 0.075kg (Bl dc P 60 & T 9B - f B AL 62 T )e
Bl F 2 % 2 v B Wingate anaerobic test ( Inbar, Bar-Or,
Skinner, 1996). Bl » # F % 2 2 3 & » A F £ HEf =
L R EE (R BFEARY ORI T RERER ) B
L RS 3 A4 HRFTEE 23 3K 53
AR REFSREEFA S AW P RL
Ao XA RIKRP O XFFRLEHERT 5 2
3 S p g 2t ErE 3
WAL X FEEFRABBL TR FE R R R R EDE 2

I 3~ 48 o 30 F P ik & 4 (peak power) ~ T B #

20



‘+ (mean power) & & ¥ 4y # (fatigue index) > 7§ £ # F ¥
IPIJ -E; — :’K‘ o

Fatigue index = (peak power— lowest power) x 100% / peak

power.

(1) B3 a5 &+ P&

A oschplm LY R R FEES A FRFARF R
T E R R EET R EF B RRA N XY R
RISH 24 22 15k L a2 ki- % & b5
ek LR LRFEFFHEE R L 60rpm B PSR

Pooob-oow g2 RBRRLE G FRL - AR - 0 X RA
TR REAE S o R RN RS 2w s f W AERE
L9 4 & 2 74 E O lkpr~ 4 & 2 7 8 ¢ 0.075kp> 4= B = o
Bl x4 Bl d X RE R R KRR R R

e
Feie N EFBRAEHBLRE - TEST ISHEFEND T R L &4
( peak power )~ T 5% 4 ( mean power ) ~ B ¥ ip & ( Power
drop) ~ & * # F % i¥ ¥ (peak power deficit)® T 35 # F % ¥
% (mean power deficit)» 3+ & = ;4 4o 7

Power drop= (peak power max —minimum power) / peak

POWETI max X 100%

¥ow g vsH - v EHFEIE=2F- % E)-Z(F
=~ w E)Z(F - % b))

FowE vsF 2w EHFRITE=ZF v E)-Z(F
2w E) S (% - w b))

F-ov s vsF 2w EHFRIE=2F%- v )%
Zw &) Z2(% - w &)
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I

¥ - ® & 5 N EE 5 £ ¥ &

B A AR - A 4 CIARY- ) - 5B & CIANY: -]
B- EEEgFvwspiE
B2 ki B2 i B2 KL B2 KL L - A& B kAL i
I I I I I I I I I I I I I
I I I I I I I I I I I I I
15s 15s 15s 15s 15s 15s 15s 15s 15s 15s 15s
5 - w & 5 - w &

(F % - v &)

BPOf £ 9 4 M E f L 0.1kg,~ 4 f LA E 0.75kg

kA 154 & # © 60rpm o

RL- A H ) EREERFHER P AR

Bl- 2043 &4+ PHpEFASRE
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IR RFEES R EA A RS E
B BB F R E D FE LR - L

AR s W R s At A P A BT % &

ey
*
5
1%
4
S

AELTFRKES X REARTHR S LR WE
s

Ed s L EVRERM BT A T HEF B4 R %k

Sy EF B4 B B EF B PR 30 L T
£F 4 E2 30HPF THE S ERFECHE RS AR
42 H e T g 4 om0 PR RF iy

Fatigue index = (peak power— lowest power) X 100% / peak
power; B i & 3 & 4 PR FEF IS HENHF s~ & 3F
w4 TR s E LS f N H R B & # 4 (peak
power )~ T 5 % 4 ( mean power )~ JE ¥ ip #& ( Power drop ) ~
W * # F % ¥ ¥ (peak power deficit)® T 35 # F % ¥ F
( mean power deficit)

A5 -z > ~
I & kvt 22

S B TR T B L & Ao oo ]
one-way repeated measurement ANOVA . f& &% ¥ & # ~ v F ¥

B R 0 kB E s T E s YRR RS
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T SN T
Yo A H 73 % 2 &% (one-way ANOVA, independent

7 2

samples) # 17 f& L % " F & H & &5 M g kB F Y
g F R4 2 £ R FRER L al.05 G F R
2 SPSS for Windows 10.0 & % # % fe &

7 -

s

2 =]

B A T Ry 4e 1R A
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Ji

=g

o

e

g

—

g

0
)

FEEAAMFT R L - 0 AP H R 27 (722

M@K 72k PP BUN KR S EHFLLEHBELR
B F P BUNEARABEF U @EAY (p=0.009)-
UA E R % *

xR g o VARAN YR EARAY (p=

008); X F A P UARRSERFLE -

]

Creatinine k& B % it

v &% 3 F Creatinine k R 32 & & ¥ £ & -
Testosterone k& B % i*

X% 7 F P Testosterone k & 32 & & ¥ 4 &
M f & P 2 %AW Testosterone Jk & ¥ ¥ &
% # (piEs % i 0.011>0.019)c¢

Cortisol jk B % i

g F® Cortisol Rk A F K EFRY (p=

<l

004) 5 & M X FF v F P Cortisol Jk & & F i3t & &

BiE Y (pE A B 5 001> 0.006)-¢
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(= ) SHBG ik & %
T REREE FYD SHBG EAKH F 8 ¥ 4 9 28R
(p &A% 5 0.001>0.002); * & %38 % &t F#
SHBG kA B ¥ 3 » 2@ AP (p=0.001)-
(~) T/C % i

oA EREEA R EY 30 gF B4 T30
e R Y KB EANFLE

L om 3 B4 B

LB RSB EF R P HRREY S B~ s T o

Lw b ko 4o T 4§
I HEE R LEARAY Y- v L vs B - % & BB E
WFHEFREFHE Y (pE A5 0022
0.018); @ - FH &% - w & vs % = w & &+ # 4 13 F
R EEAEY (pE AW SO

¥

¥
TR R s A LR AR EY G

54

012> 0.007) -
I S
B FmE LR

T M ERE s A BEBREY - L vs B w5 T k4%

WFHEFRDEFHE Y (pEAHYE 0016
0.09): @ FH % - w & vs % = w & T 4 %35

B @ AP (piE i 0.027)-
FRHET R HF - v L& vs &

v
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- PR EH LR AT

ARG R RS LR E S FRRELRFHIR
PE LR A A R

X @ F ez B Y LDH (9 0 556+£106.7mg/dl -
459.4+92.1mg/dl~369.8+62.2mg/dl; ~ £ :494.4+73.4 mg/dl
429.0+46.1mg/dl ~ 322.6+27.5mg/dl; » % 2 F & # ~ » F ¥
wiE AW ) CK (9 # @ 534+562.0U/L ~ 400.0+484.6 U/L -
221.1+182.6 U/L; + # : 304.6+126.1U/L~ 395.2+440.7 U/L -
80.2+19.2 U/L: » & 5 B & % ~ v FH 2 AP ) &t UAE
(% 4 :7.541.6mg/dl~7.1+1.5 mg/dl~ 6.5+1.4 mg/dl; %~ £
6.5+0.9 mg/dl~ 6.3+1.5 mg/dl~5.2+1.3mg/dl; & % 3 #& & #H -
L FEHEEARY ) R KR ARE X2 oan R Y E T A
BB R Y K o,;—g;bi (2003) 47 % - & % # p¥ LDH £
® g 5 89-221 mg/dl; CK #+ % & 3 26-330 U/L; 4k = & ( 1996)
i Ed R X F P UAALE 7.5-8 mmol/L 7 & & & R ¥ o

s (2003)4 i HE®H R A T BUN 4 7-23 mg/dL >
A7 23 mg/dL > F i AR EE L T A EIRE F oo b A
Yo% % BUN R AR S &% #®@Ep (94 14.2mg/dL; *
# 1 10.4 mg/dL) > ¥ 7 & § & £ i * o

™

a2

FE %A R 7 F PP Testosterone k & 1 %
bxE A 4 o @ At F H cortisol F T % 48 4 o Urhausen,
Kindermann ( 2002 ) 45 *1 % & T/C ¥ 7 j2 ®# p A 4k v -2 1
Pz ARR s B RER S BERFRERE FT TS L

L LR E I LT BREAFL AGFEFY T/C &
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IoE o o

B LB BRFEFRCENAS o T/Co B4R ®
o ¥ A LDH¥ CK JF"S”ﬁ # % 4% % - Frankiewica, Faff and
Sieradzan ( 1996 ) # & » — 4 4 3F & % B &+ @ F & 4§ B pF
g & chi@ b e ? > CKg=F 5 g RER L FRE
CK ¢ W= 3 4% > 98- KLFFKRAEELE - CK g &
B % #FE o oo (2003) 45 1 CK R R < 3% 330 U/L
B e oy R o 2 s G R

B2 Mg ooo@m 3 ek R B L

ek

)

b s & g e

=
()

H - ¥ & ;R

n R

F_L

=

D
v AR o B Rvm e el B g A R e
Fh o R e TR o FHAR ST R G
40 B ( Shimomura, Murakami and Nakai, 2000) - * & 3 &
de % # LDH( 9 #:459.4+92.1 mg/dL; % # :429+46.1 mg/dL)
&2 CK (9 % 400+484.6 U/L; 4 M @ 395.2+440.7 U/L) ‘g-.’fi
FRE AR AR PG 5 5
PR EY CK AEHFLRESRFG X FF DEELE
£ 32 > HH L E AT o Y HE AT
£ B RF SE S ALBEBEE S 1 CK 2 i ¥
BB FFEY LR EFr s AL FEE LDH &2 CK

® CK # * 1000 U/L £ %
i

BT OO R R R A

"f‘;l&”ﬁ W B A% % > = d Testosterone ~ cortisol £ T/C » & %k
—JFI: ’ ¥ At },%' '?TI - %

¥ A 2R ER M 2SS LDH Y CK B 3 >

éiﬁél":@ﬂi% 700 FREFHFGE LT FY o AR A AR
TP kR AKX B REFREF R EIR NE R F DT

72 S N SO = N <ol S S S O < S S LR S -G G e 1

£ 20 B A g 1R e

-~ B REH TR E F B o2

e

b
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A A R EY TR EF B F R B R~ R
Bk B A RO HEREFEL RS BTG R D
B L e ERFEY TS REFALE PSS E Melhim
(2001) # S be £ 9 F 208 4 B F &4 g0

y)

(B « # 4 8.1£1.2W/kg & # 5 10.3£2.0W/kg) > & & 7 &
7R PR OH % X 2 ¥ - (7 K 9.2+1.3W/kg & H I

9.8+41.0W/kg» * H 6.9+0.9W/kg &£ % 3 7.5£0.9W/kg)» ¥ st
FouoAR TS XFAEY E% 1040 ) @ &g X
;é% Y Smps 3 B(F 1 10.6x1.3 # 5 4+ % 9.8£1.6 &
FEL OFRAFTY G RHEF B E
Tk EERFOR Y EFE e M AT
< ¢ § % 4 > Pieter (1991) # &
FRF P EFEREYEESL K H 4 11.78+£2 W/kg - Heeler
$(1998) # i d# R EFEEL G RFIDRET NS (K

~

# 4 9 1% 14.741.3W/kg > ~ # 10.1+1.2W/kg) - @ Lin %

A=

(2006)7 3 ¢ B B E R HFEF g5 &4 B (&4 5B
8.42+0.86W/kg i % £ 6.56+0.60 W/kg) > 3 & 5 § £ # ¥

(x4 5 4 98£1W/kg: * - 7.5£0.9 W/kg)- T 5 & §
B4 ML FRFEREFESL TS R4 E T 92512
W/kg: = 1 7.9+1.2 W/kg (Pieter ,1991) ¢ & * &~ & 3 § &

7.54£0.9 W/kg; * 1 5.940.6 W/kge # # 7 kR ¥ L g & 7 12

H A 41.2% 4 ¥ A 34.2% 2 A Lin & (2006)7 3 49 (%
fh L35 40-50% - &+ T 32 30-40% ) 2 R F E ke ¥ £ &
§HE 9 A 37.7% 0 4+ HE 9 A 42.6% - o o AE S
T A - SR

AT A 30fEF B4 BB SR E Y E S
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EREFMEFHE R B g ERLRRE R B A
ORISR TR M R o B E R BB
St s T K F I FmRF R R L E RS
E L e B WA PR o WA R T RE S A R 2
EoF B o ok FE

AP I EE&EF MR R FRE S EFFEFHEAA
oo B EOR F ORI S ot FM RGO A F - B i
BT F > ? FRLPETMHEH A > &g fp
FookHE omd v i HFREFFEAREE RSN
BEAF - w B TR o T S H R R R
A AEVRPF R HEL FFML R G e

.y > I’L%L}\;,‘:

5
g

®
-

=+
N

ERNTIE Y

C &3 B4 BT oA

ViR

CL A IR 1

NG N B R A

e
et
m&\'

- 4p B > 22 Heeler (1998 )~Lin ¥ (2006)# 37 % I - Heecler
1998) 7 7 # % B ot 2 B E £ W 7 > & 8% R %y
o4 e Lin % (2006)4 1t F X F R & hE

A
23

iy
W~
E -y

IS
i - B E L EF RS RF B4 (CHHBBR* # 4

9.34 W/kg > S.S.C % + # 4 @& 6.84W/kg) -

=+

FAE LA EAESFEE P ESE NG RGP
B 3 2B FHAH - LaEdErTBEEABERRERREY
o b g s d ek xxPFg 0 &8 Kazemi ¥ (2006) # %
FER Ao P HRFHOMA A FY O R RER

%?“’L%*ﬁﬁﬂ%?f‘l?’“f‘#iiﬂfﬁfﬁfi?iiﬁ‘lﬁ”lﬁl
I A B A A B SRR S A L
EEJE ol 3 IR <) = eI B SR R - O B O T & |
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YA

o=

%8k

- AR R sl EHF LDHYCK & UA K F
BUN - Testosterone ~ Cortisol & T/C % & &+ % @ - LDH -~
CK & UATﬁbr—éiﬁlﬂ?ﬁ%iﬁﬁ%%%”ﬂt“’%"’ pe &

RFEDEPRG F 4 R A E S PR R E

AR EECYRE FEEFG T PBE-
S X RH R B AT RRY T HEELE LY FY D
$ - w & vs % - w & B Y - w & yvs ¥ = v & ¥ F % i3
FEhF I EERE M LAEZ BREY DB T BEH G
FAOF Mg e 2 RE A AR AL RS -
v A vs k2w A H FERIFEFORMEAEE RS
REFEF - MR TR LB EYRNF
EHE S FHERL R € F o

B B E T N N I ST
£ ot pE g BT PEELPERNRTEIRAE BT PI I
*“.,’E'_iéé;.&i;ﬁ—*ﬁo

ros A THT RGN FIGF TR LE G RE PR R
AR T o RFl G o AE SR E S Y S RE
EAEE S SN Y R T S

I R FPFE AR LEH A F N R R RG H
Boo F Ak R AR FFALERE KRR EF NG
b FEBER O RE S FE kL 4§ R &
Fomokat E R o I 0 R R R B g

oy

'

-
fln
=
=i
N
p<
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BRIV AAREIHMAVR (AIFE S e
fl.)> 2 22 A HFREFHNFSS  H2F T B
WE L b R A EYREE R EHE S RN
b'vrsgfgé °

ART S RBFBBFENEBRRFY R EEESL S
W RE R R RERREES L RES
AL A RERRBERS TR B R T E RS
FAEREFES ARG S FEARAR TS T RRE S
Mo 2 ‘ﬁ&%lﬁ%ﬁm%‘ v

P SO I B SN SR
PRAR 0 2w B AR e
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Foo A FE 8 % (2005)0 g TR TR B
%:lz&p*iﬁ;éiwjokﬁvzrﬁfl » 55 35-50 -

o~ %k B(2003) FE P REE AR - L FE@ o P F
# 7 o 17(3) > 11-23 -

¥ ovEEE 823~ dhrh o~ 2 4 (F)(2001)-
FH kA R R E KA o (Bompa, T. D.,1999)
2 (2002) fp 2 f F &R & MR RSB E e A
E 7 5 16(1) > 112-120 -

W (1996) F# g jmrd P FEZL RN IR LR F KT
d R AR o

2 o2 ¥ (2005) 7 % E R E SR LM R G2
N B d T FER FIHF 3 87-96 -

2 (2000)c o £ g FH PRI F o v LT > 1792-98 ¢
4~ EP & (2006)° 2006 & + i I E £ i B DK &
TG VRYE  FEKAAE T 96-106
B(2005) £ £] #

EEF G o B A M T F 7/ 34(4) 21-25-
* (2005) 7 # FH 4 0 F o p R H I RHT AH
R AR o
F (2003)c FHp/ F 4 M LA E G TP

2(2003)c MR E =R P FARL G E TR

= # 31 p http : //www.handball.org.tw/train_list.asp.
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Lo ERE A RTH

T rEd s §EEE S &
(n=12) (n=10) ( n=5)
£ # (&) 20+£1.3 25.07+3.2 21.02+0.5
i % (cm) 171.64+2.2  181.2+5.1 167.2+5.4
# £ (kg) 65+5.7 82.1+9.2 58.8+4.3
BMI ( kg/ni ) 22.05+1.7 25.07+3.2 21+0.5
% g | At
(%) 15.46+3.1 19.87+7 23.242.9
VR E®R (F) 10.82+1.3 10.6+1.4 9.8+1.6
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+ -
~ -

PRS2 kR R

7 4 (n=22) 4+ (n=5)
L S ST L S ST
LDH ( mg/dl) 556+106.7° 459.4+92.1° 369.8+62.2% 494 .4+73.4° 429+46.1°  322.6+27.5°
CK (U/L) 534+562 400+484.6 221.1+182.6 304.6+126.1 395.2+440.7 80.2+19
UA (mg/dl) 7.5+1.6° 7.1+£1.5%° 6.5+1.4° 6.5+0.9 6.3+1.5 5.2+1.3
Creatinine
(mg/dl) 1.1+0.1 1.1+0.1 1.1+0.1 1+0.1 1+0.1 1+0.1
BUN (mg/dl) 14.1+3 14.2+3.3 15+2.3 13.2+£4,7%° 10.4+2.5° 14+1.7°
Testosterone
(mg/ml) 20.3+5.2 21.2+4.4 22.3+5.8 1.1+0.4° 0.6+0.3% 0.9+0.4°
Cortisol
(mu/dl) 377.3+£118.2° 363+141.7* 442.3+139.2° 527.2+173.8*" 406.9+195.7* 529.6+168"
SHBG
(nmol/L) 19.1+6%° 22.4+6.3° 20.2+5.2° 38.6+£12.7° 50.2+19.9°  36.7+18.9°
T/C 6+2.6 6.1+4.5 0.2+0.2 7.5+£5.9 0.2+0.2 0.2+0.1
FAI/C 33.7+17.6 32.7+30.1 0.6+0.6 36.4+£32.2 0.8+0.8 0.7+0.6
A 2 R F AR EAREFLE S PL0.05-
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% FF £ Wingate anaerobic test % %

?
n

g Mg s (n=12) 72 E ®% (n=10) + 4 (n=5)
Bgh »Fh EFRY FaH 0 FH O ERY FHFH L FH ERY

(W/kg) 9.2+1.3 9.8+1 9.4+1.59.3+1.59.6£1.09.0+1.7 6.9+0.9 7.5£0.9 7.3£0.6

T = 4 B

( W/kg) 7.2€1.17.5£0.97.2+1.17.2+1.47.2+1.07.0£1.2 5.9+£0.8 5.9+£0.6 6+0.6

VI S 36.5 41.2 39.3 36.9 42.0 39.2 27.4 34.2 32.5
( %) +8.6 +6.8 +£10 +10.1 +6.5 +7.9 +6.3 +4.6 +8.4
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I fiEE s (n=12) § £ E % (n=10) + 2 (n=5)
7o 4 # K 7o 5 £ &N K 7o 4 # o 5
(n=2) (n=10) (n=3) (n=7) (n=2) (n=3)

¥ % (cm) 169.5+0.7 170.8+4.6 182.3+0.6 180.7+6.2 170.0+5.7 165.3+5.5
s (%) 13.0£2.1 17.0+4.1 20.1+6.1 19.8+7.9 22.2+0.4 23.9+3.8

2

BMI 21.4+2.8 22.3£1.5 26.0+£3.3 24.7+3.4 20.8+0.6 21.2+0.5
Bt B4 B
(W/kg) 11.0+1.1 9.9+£1.0 9.4+£2.0 9.2+0.9 7.2+£0.7 7.7€1.1

T o H 4@

(W/kg) 8.6+£0.8 7.740.7 7.3+1.8 6.7+0.7 5.8+0.3  6.0+0.8
RO 4B (%) 42.3:1.1 40.2+8.0 44.0+7.4 43.2+6.2 31.3%6.7 36.1+2.4
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A1 RS FEEIMES . EF R E LR

F i€ % (n=12) g £ % (n=10) + M (n=5)

- S = I S -« S SN - .- S S - I -G S -« S B W = - S SR - e
(n=3) (n=7) (n=2) (n=5) (n=3) (n=2) (n=1) (n=4)

B 170.8 170.0 172. 184.0 179.7 176.5 165.5
(cm) +2.1 +5.3 5+£2.1 +3.4 +2.5 +9.2 174.0 +4.5
L IREIS 23.6+3.
(%) 14.6+£0.3 17.5+£4.9 14.5+44.0 20.9+8.2 15.9+4.8 23.3+7.5 21.9 2
21.0+0.
BMI 21.8€2.2 22.5€1.8 21.9+0.6 25.6+3.7 23.6+2.0 26.0+4.9 21.2 6
B B 4

(W/kg) 9.7+1.3 10.3%1.1 9.7+0.6 9.1+1.5 9.8+1.0 8.7+0.3 6.7 7.7+0.9

T o3 4

(W/kg) 7.4+0.8 8.0+£0.8 7.940.7 6.8+1.1 7.4+1.3 6.9+0.7 5.6 6.0+0.7

VRN 36.1+1.
(%) 40.849.6 42.7+5.7 32.8+7.1 45.3+7.0 40.8+7.2 42.6+1.2  26.5 9
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ez I HMETSEIFEFEET MRS R
7 HEE s ( )
B~ # ¥ (W/kg) T s F (Wkg) ¥ dp &k (%)

K S E oAy EEYH % ERY B E Y oE i A4

9.28+1.4 9.30+1.6 8.69+1.5 8.34+1.4 8.00£1.4 7.16+1.2 17.06+6.0 23.49+6.0 9.28+1.4
2 6.96+1.0 6.91+1.1 7.23+#1.2 6.2620.8 6.17+1.0 6.3020.9 20.04%+8.1 20.33%+9.0 6.96%1.0
3 5.88+0.9 5.83%#0.8 6.02+0.9 5.39%20.9 5.2820.7 5.3920.7 19.03+7.1 17.31%£5.4 5.88%0.9
4 5.40%0.8 5.4120.9 5.81%£0.8 4.76+0.7 4.74+0.7 5.1120.6 23.42+£10.7 21.91211.0 5.40%0.8
5 6.66%x1.1 6.38+0.8 7.58+0.9 5.81%21.0 5.50+0.7 6.25+0.5 25.10+8.6 24.13+9.7 6.66=%1.
6 5.90+0.9 5.27+0.6 6.01+0.7 5.03+0.8 4.7420.6 5.1920.6 27.43+14.1 19.1¥+6.0 5.90%0.9
7 5.14%1.0 4.87£0.6 5.61+0.8 4.57+1.0 4.3720.6 4.8120.6 23.74%+9.2 20.35%#3.5 5.14%1.0
8 5.07x0.8 5.12%1.4 5.56+0.9 4.42+0.9 4.31%£0.7 4.69%+0.5 26.46+8.2 26.17+13.1 5.07%0.8
9 6.73%1.2 5.78+1.2 6.76+1.0 5.73%20.9 5.04+1.0 5.67+0.7 28.95+15.5 23.12+8.5 6.73+1.2

5.3840.7 4.9520.8 5.4420.7 4.68%0.8 4.3220.6 4.65+0.5 27.55+9.8 23.48%5.4 5.38%0.7

5.3840.9 4.9821.0 5.4520.8 4.69+0.7 4.3520.8 4.68+0.6 28.35%6.6 21.98210.7 5.38%0.9

5.59+0.9 5.1120.9 5.7321.0 4.84%0.9 4.4620.7 4.75+0.6 26.49+10.0 23.25%6.0 5.59%0.9
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BERBRET YR R &

i

5

g

€ & &% (n=10)

B+ # F (W/kg) T F ((Wkg) ¥ 4k (%)

B BFH O OvFH O EAH HFHY O FH OB EY " g R R

1 9.57+£1.38.79+1.7 8.65+1.5 8.64+1.5 7.44+1.5 7.34+1.2 17.06£6.0 25.21+9.3 23.6+7.4
2 7.35+£1.37.01£1.0 7.02+1.1 6.42+1.3 6.21+1.2 6.12+1.0 20.04+8.1 23.02+12.0 23.96+7.3
3 5.98+1.26.08+£0.9 5.94+£0.9 5.27+1.1 5.42+0.9 5.34+0.9 19.03+7.1 20.11£6.9 19.30=£6.8
4 5.10+1.05.92+0.6 5.81+0.9 4.92+1.0 5.16+0.6 5.02+0.823.42+10.7 19.99+9.8 25.77+9.5
5 6.83£1.07.06+1.0 6.54+0.7 6.13+£0.9 6.18+1.0 5.75+0.9 25.91+8.6 22.6x14.6 22.68+9.8
6 5.40+0.7 5.92+10 5.83+x1.0 4.76+x1.0 5.12+0.8 5.06£0.927.43+14.1 23.68+£12.0 25.62+6.8
7 5.28+1.05.37+£1.0 5.28£0.8 4.65+1.1 4.78+0.8 4.64+0.7 23.74+£9.2 21.61£6.2 22.71+£8.7
8 4.92+0.75.26+0.9 5.23+£0.6 4.36+0.8 4.67+0.8 4.53+0.6 26.46+8.2 19.95+8.4 24.71+£9.0
9 5.71+1.16.02+0.8 6.13+£0.7 5.09+£0.9 5.27+0.6 5.32+0.528.95+15.5 22.25+10.7 24.15+12.0
10 5.14+0.7 5.28+1.1 5.30+0.8 4.65+£0.9 4.57+0.8 4.69+0.7 27.55+9.8 24.61+12.6 22.11+6.1
11 5.14+0.75.17+£0.8 5.49+0.5 4.60£0.9 4.50£0.8 4.58+0.5 28.35+£6.6 23.31+£11.3 27.54+£8.0
12 5.26x1.14.89+0.8 5.50+£0.9 4.73+£1.2 4.47+0.8 4.67+£0.726.49+10.0 19.04+£10.8 25.29+£9.6
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e T AR EEBREMBETHEAET MK ESE
+ % (n=5)
Bt o# x ((W/kg) T3 % (W/ikg) ¥ 4k (%)

2R RY v FH O EAREY FaH v FH OEEY " F o W R P

1 7.00+0.8 7.00+0.8 6.08+0.9 6.14+0.7 6.15+0.7 5.22+0.622.64+11.0 24.7+8.3 22.45+7.6
2 5.95+1.3 6.08+0.6 4.65+0.75.16+1.05.20+0.34.21+0.621.23+11.323.73+11.817.27+5.6
3 4.66+0.7 4.96+0.3 4.29+40.54.32+0.7 4.56+0.43.88+0.4 15.08+3.1 16.12+6.9 16.00+4.2
4 4.44+0.8 4.36+0.1 4.08+0.54.00+0.7 3.99+0.13.68+0.4 18.44+11.3 14.67+2.9 20.58+7.1
5 5.81+0.8 5.53+0.4 5.26+0.44.98+0.7 4.84+0.3 4.70+0.4 25.15+6.7 24.35+£2.5 17.58+4.7
6 4.32+0.6 4.82+0.6 4.27+0.63.85+0.64.21+0.53.93+0.5 21.91+7.6 21.63+4.6 16.56+3.3
7 4.27+0.5 3.95+0.4 3.9240.23.77+0.53.7340.43.5140.222.71+12.4 13.31+5.0 20.49+6.2
8 3.80+£0.6 4.41+£0.8 3.69+£0.53.46+0.64.01+0.73.39+0.4 19.43+8.4 17.63+8.3 18.09+7.3
9 5.72+0.5 5.67+1.3 5.20+0.3 5.08+0.3 4.89+0.84.52+0.2 21.18+7.3 25.39+£9.2 23.93+9.2
10 4.88+0.5 4.60+0.5 4.12+0.54.15+0.64.01+0.43.64+0.4 26.38+9.5 20.06+5.7 18.27+1.4
11 4.57+1.0 4.66+1.2 4.06+0.44.05+0.63.98+0.83.58+0.3 22.03+£7.0 24.19+£9.0 20.47+4.8
12 4.05+0.4 4.61+£0.3 4.03+0.33.77+0.44.08+0.33.59+0.3 13.41+2.5 19.34£11.223.21£7.7
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USRI

M4 £ % (n=12) 7 € £ & (n=10) % (n=5)
R1-R2 R2-R3 RI-R3 RI-R2 R2-R3 RI-R3 RI-R2 R2-R3 RI-R3

16.99 -1.68 15.54 20.41 5.25 24.53 17.26 -6.22 12.4

* i 8
+8.0°  +9.7 +11.7° £5.6 +£6.8 +£8.1 +£8.4 +7.6 +7.3
20.2 4.03 24.0 14.05 9.0 22.44 16.31 -4.96 12.29
B Ry
, £10.8° +9.1 +7.1° +16.5 +8.1 +£11.9 +7.2 +14.5 +13.3
9.66 5.96 14.97 16.63 1.1 17.63 10.01 -1.67 8.48
E | i E H
+9.8* 6.1 £11.2% +£6.0 +6.4 +6.8 +5.2 +2 .4 £6.0
20.22  -0.79 19.61 21.49 4.23 24.6 18.14  -7.1 12.51
T B oF
+8.7%  +8.6 +10.8%*" +4.5° +5.7 9+7.6 +6.4 +9 .4 £7.9
9
21.03 4.42 24.7 13.11 9.11 21.27 15.23 -1.5 14.3
LN 3
, +7.6°  +6.6 +6.8°  +15.3*%"  +4.8 +12.5 +9.3  +12.9 +11.2
13.75 5.59 18.48 16.13 2.89 18.64 8.35 1.2 9.45
B | iE R P

£7.2% £6.0 +9.5° +5.9° £5.4 6.1 +£5.2 +1.4 +£5.4
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et - A REREFELITHES B4 FT
£ gy | B $4
% W &k | Wingate Bt # 4 11.8£2W/kg Pieter.,
FE F#EEL | anaerobictest | T39F 4 9.1£1.12 W/kg 1991
Czech I3t |V HRiEEE- | REELF 3 EF B4 Heeler
%523 & g £ g M 14.7W/kg etal.,

+ 1 10.1 W/kg 1998
FEiEi g '?1‘ 8 F IR B # 4 B8 1W/kg &4 & Melhim.,
19 % L & £ 0.075/ke | 10.3W/ke 2001
o AR iE R | Wingate 7 |+ 8.4+0.9W/kg Lin et al.,
FfiE + anaerobic test | * £ 6.6+0.6W/kg 2006
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