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m. 349

E 1. AAA B4 (M£SD)

AAFAS  ANYF AAYE

o 12+ A
delon - AEem ATED o @ o

%

A (6) 18.2+0.75  164.7£6.68 58.1£7.06  21.4+1.94  13.0£3.98  20.6+6.15

SRR 18.3£0.82  165.5£5.86 57.1£7.76  20.7+1.41  12.1£3.04  21.1+3.91

D 721 .823 .808 523 .681 .866
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2. AgAA

B A7 APAAE <aY 1% 2

Olxt 1&Est EfAE Hd5(n=12)

/\\‘\

EH T (n=6) SHT(n=6)

\/

AMEEAL HHZEE &3

HOEA: o8 D22 EEY, ZEEF), 248 21(CK LDH)

Jgl1. HgEA

_19_



=7

A

B ATelM A" SA471719] &5 B AFHER

-737] A& POCARI SWEAT 200ml-d 3

_20_

4717 AEHAAT7D L= TRARAE
A%, Az,
g BMI,
A A 24 InBody230, KOREA I
7‘“7(] HJ'%
Aldk= Polar FTI7 , FINLAND Alakas
) A 0g, ©3HE 30g,
] POCARI SWEAT, %7 &% A
AH-E 2= X]oog,J—ﬁ‘rX]o Og
JAPAN . Ed A 0g, JEE 240¢
-737] 2A17FA POCARI SWEAT 500ml4d 3
747] 3054 POCARI SWEAT 200mlAd 3
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B ATl A A @A A4HS olesE FUl AlTolA EgA 78 5 e
Efoly d3|(NATA)S
nl= gt ~Z =O)TI|(ACSM)S] AR Wt &% 2A13F A POCARI
SWEAT 500ml, % 30% % POCARI SWEAT 200ml, *%%% POCARI
SWEAT 200ml &= % 33] AAHsIAth =3 JdA= 43 5 v 7|e 25
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3) A= 737 A4t

-+
A
ol

HEE 47 AusE 395 sl J¥Ae Aws 2497 (Polar FT7,

FINLAND)E 2H83tia, A, Bdx 47 131d F, 231d 5, 334 3,

4) AIPH R A7

2 A9 W] JEEH (Lactate, Cortisol)? & &4E4(CK, LDH)= 34

7] 915 AEIF] EE-2 wol WA AWM A, LEAF, F

2
v
:>|4:'4
e
r
gk
1%
rlo
N
E
[-'0
% -
fru
s
=il
o
ok
>£L
’F
QO
a
8
L)
rlo
L
i‘—lﬂ
24
e
oo
N
[-'0

NaFell #&]dt] F123] Mixing & 471 = &£¢(3,000rpm, 102)3st] &2
B FZ Y-S Microtubedll &7 B33} o ™, FE]Z(Cortisol), CK, LDH= A A
AFHE71Q1 sSToll EEsle 30EAE Y & dAEZIZ £2(3,000rpm, 10
Hyste] EEE 4SS Microtubedll &7 A&7l ol]ste] &4kt

(i

5. A5x] 8]

2 AT AEA P = SPSS Statistics 21.0(ver) & PackageE ©]-&3stq 3¢
ko] Azl tigk BEM)H EFHAKSD)E AF=Esklal, F 1w Al
H OEXAZIE FYARE dolir] 98] vESA E4HE A (Repeated Measure
of ANOVA)S At =3 1% W A7 fFoXE Lotir] f8)] s
FE T-HA(Paired T-test)= HAAsIF oM, B BAZH FrEd p<06E A

Ak o)
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V. a+2%

1. HIAXE A7) Al Avs W3] vl

Az B EE Ao] 7] Al Albbe s vl A Ay <iE 3>, <19
2>9} 2},
3. HlE 7] Al AlHE st (beats/min)
ebgAr 18l 3 28 F 33d 3 FA1sT FA30
A 71.845.67 161.2+10.32 169.5+4.51 177.243.71 86.248.23 79.8+£7.65
A7
° bede acde aef abef abed bed
13 76.0£5.37 162.8+13.79 169.3+9.27 176.2+£12.94 9434446 87.2+6.49
bede aef aef aef abed bed
t -1.307 -0.237 0.040 0.182 -2.137 -1.790
p 0.220 0.817 0.969 0.859 0.058 0.014

M=SD, *p<.05, **p<.01, ***p<.001;
a:RbgAlL b3 A, 28], d33] AP, e:FA 15, £F52130
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71.845.67beats/min, A1F T 76.0+5.37beats/min ©|H, 33A =8 ¥ EAT

il

177.2+3.71beats/min, 45T 176.2+12.94beats/min &2 FA|To] QFHA| R} oF
146% 7V, AHATS oF 131% S7Fstth 18y FA158% AT
86.2+8.23beats/min, A F T 94.3+4.46beats/min .= FA|Tol A7 TH I3

£ ¥

e

O FAISEE o 51% Ausv By, HATS o 4% DT =

=
Hor
1>
(€8]
o
A
o
offt

A= 79.8+7.65beats/min, 43w 87.2+6.49beats/ min 0. = F A
o] FAIES Boh FA30EF oF 7% AvtrE A, AT oF 8%
Zraske A3E dErdth

180
140
120
100
.
o
A
20
OV A 134 234

LENT mEATE

=}

B

&

[

J8 2 EfAEE ZFO| Al dEfs #at
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2. J2EHe| 3} v

1) &4HLactate) H3}

g7 BAE Mo Faklactate) WIE WIEMI A= <F 4>, <IY

3E 4. AN (Lactate) H3} Hlw (mmol/ ¢)
SFA Al AZIAZ FA15 0 F2130 F-value
EAT 202031 9.040.79 534020  3.5+0.30 Group 143607

AFT 284063 113081 594039 3.3+0.25

kokk

Time 960.017

t -3.035 -4.902 -3.072 1.569

p 013* 00 ** 012% 148 Groupxtime 22.412

M=SD, *p<.05, **p<.01, ***p<.001

4zt A= Ao A7) A-F o]leSE AFd e AaeEE nu RN
A= <E 4>, <39 3> 23 O A SAA7] BelA g fost Afols
UERH S ™ (F=960.017, p<.001), ZFXA7IZt G284 folg xfo]7t e}
WTHF=22.412, p<.001). ®=3 F TI5IF Zoldy= SAHSRE Fold Aol&
UEFATHF=14.360, p<.01). 7 1&3t AisEE vlust Ay A7A$ FAT

°] 9.0+ .79mmol/ ¢, AHATC] 11.3+ 8lmmol/ /oW, FA15EF 53+

_25_



20mmol/ ¢, 59+ 39mmol/ ¢ 2.2 FATo] A7|FE R} FA15E
=

41% RiE=r) Fastoen, AT oF 47% faskes Ao

=
wol FABES Hrh FA30EF Aakesrh ofF 33% #astela, AFwe oF

3% sl o W B Ao Vehgoh

2
a I I
g4

s i3

2 3. B i (lactate) HEF H| I

H7|E %

L b=ty
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<3t 5> <71

2) FE]E(Cortisol) H3}
o7l BUE o] HE|Z(Cortisol) WIE MImEAI A=
H 4>9} 2o}
3% 5. FEZHCortisol) S} ¥l (ng/ do)
HEA A7AF FALS /430 F-value
A 894143 1L5£72 127494 1L1E96 g 117
AF T 874203 1324298 123123 11.1+1.88
Time 48.101°
125 -1.359 580 019
p 903 227 574 ogs  Groupxtime 3741
M=SD, *p<.05, *¥p<.01, ***p<.001
Az HAE Mo A7) A-F o255 AHd wE ZHE TEE Plui
A3t Ade <F 5>, <I9 49 2 T A SAAY] TelA e {3
2polE UEFN O H(F=48.101, p<.001), LE X717t ZE2Z-golx 23k x}o)
7} 1)r\*i‘r‘}shﬂr(F:&741 p<.05)
T 183 ZEE FEE Vg 23 7R Aol 11.5+72ug/ de, AAF
0] 13.242.98ug/ o)™, FA158-F 12.7+.94ug/ d0, 12.2+1.23pg/ WO 2 EAT
o] A71AZ Bt} FASEZ ¢ 10% ZEHZE w57t A5t on, 43S oF
= Aoz Yeihyth ®=3 FA30EF SAT 11.1+96ug/ d, AFH T
—_ 27 —_

6% Zra



11.1+1.88ug/ WS E FA|To] FAI5EE Hod F2A3083F ZAie=rt oF 11%
Aastgon, TS oF 9% AasHE AoZ Yehgoy F O3 482

= frol @ Aol e sttt

e R 7t CREY

=

=

&

sSHE w3

J2 4. E|E(Cortisol) Bz} B2
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A BAE A5 CKEE WalE wzBEAT A9 <® 6> <18 5>9

3 6. CK W3} vlw (ng/ me)
HEA ANAF FALs FA30 F-value
A
o 202.5574.18 235.0:88.83 218.5480.86 20087260 0 1103
EE
L) 2560:84.58 287.5£98.72 262048421 26258443
(n=6) Time 18783
t -1.165 -.968 _913 -1.159
P 271 356 383 274  Groupxtime  .549
M=SD, *p<.05, **p<.01, *+¥*p<.001
o7 BAE H5el A7 A-F ol LLR M6l BE K FES Wnide

ANE < 6>, <¥ 5> 2ol 1 A FAHA] A w- {F37F Aol E
UERA THF=18.783, p<.001).
T I8 CK 55 vlw
0] 287.5+98.72mg/me o)™, F2A15EF 218.5+80.86mg/ ml, 262.0+84.21mg/ ml O =
7% CK &&7F Z4siglon, A3

SAITo] 235.0+88.83mg/ml, A1

e
i)
_E
o
N
o
o

©

FATol A7AE Bop FA15EF
oF 8% Tradhs ASE YUERSTE ES FA30EF AT 209.8+72.60mg/ ml, Ad

o 262.5484.43mg/m .2 FA|To] FA5ES BT F2A30EF CK &7
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ok 39 7hastg ol AT o7l UERIR Ugron T 187 ol B
AHoR fold Aol YenhA et

300

"
=

a
b

=

J2l 5, cK #Hat Hl

2) LDH ¥3}

Azt BlY= Ao LDHEE ¥HEE vuiAs A= <xF 7>, <Id 634
da=

A7 HdE A5 A7l A-F o]2FH AF ol WE LDH $%& Mg
3 AdE <E 7>, <O¥ 3 23 I A A7) bl A wlg- {2t
ol & YERATHF=5.734 , p<.001).

T 1§ZF LDH $5&5 vl A3 A7]A$ SAlTel 195.2+25911U0/L, A

1%

0] 213.2435.431U/Lo)H, FA155% 183.5424.371U/L, 215.5+54.34IU/LO. &



FATo] A% Bg FHA158F ¢F 5% LDH 57} Zdasiglon, AT

& °F 1% S7h8he A= Yepgth =g

AHAT 2057+25.38IU/Lo.2 Aol FA158F X

7b oF 1% #Aaskion, 4HTL of 4% Hasiiih
EAHoR Fo3 2ol5 YehA ekt

(U/L)
bEA AAF FAI5 7230 F-value
EA T 169.3421.60 195.2425.91 183.5+24.37 180.0+20.75
Group 2.340
AF T 190.8420.34 213.2435.43 215.5454.34 205.7+25.38
Time 5.734™
t -1.775 -1.004 -1.316 -1918
i A74
p 106 339 218 og4 ~Groupxtime 47

M=SD, *p<.05, **p<.01, ***p<.001
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1. A= 737] A Aute vla

A

43} o WA AoE 14g

)

ol

o 845w obgd 284 33

=4
o

ﬁo
g

)
1
G

)

, 2009). Ef

1%
=

TH

=
=

2=
Ty

g7 aTERE

24
7] Hal Zles TR O =3 <dEy 2 9

Al

A3 89H Y

2005).

thel el d, 2005).
13|45 33 47H%)

1

._OL
r

A1 A 3Tl

slE oA A%

=, 2001).

s

 HRmax2

]
2

3

_]

A
p

3 Bkel

S

qUA Yo E AL

85~95%

)

8, 2018), &

ro

=]
=

o

10T (
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o] LAFH PFH Aoy H
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T T AT 2 dafjd &4 BES A 5437 o] TR EE(

rgogenic aids) 24 U FHiL o 2x= 4ol xe] Fa B4 Aol FHal

Ae FHFS 7HT ATFAA HAE A719 B AT 1314 180.3beat/ mi
n, 28] 188.6beat/min 33]% 189.6 beat/min o2 YERGTIY B dlal, vhe
3](2018)= 177.7beat/min, 23] % 184.8beat/min 337 195.0 beat/min>. & 3%
¥ A E95%(95%HRmax) &) 572452 Uehitty Rusith =3 o
& 5(001)2 BEE A717F S W oA EE85~95% (85~95% HRmax) 2]
3718 EZEF 74 ATER

5

ZAEE AAEga Rusded ol HA

o3
2 AFelA AR BAE A A7) A i3tE #4% 23, 33" F
8 % FAIT 177.2+3.71beats/min, dF T 176.2+12.94beats/min .2 UE}SF
F2158F FAT 86.2+8.23beats/min, 41T 94.3+4.46beats/min .2 FA| T+
o] A7l 5 ¥ Ho FAIESE oF 51% A¥rrrF ZAstHa, AHTe oF 4
6% HASFATE T3, FAB0EF TA|T 79.8+7.65beats/min, AdF T 87.2+6.49b
eats/minO. 2 FA|To] FAI5EE Ho}p F2A30EF oF 7% AvSTF A4S
A, AFHT = oF 7% HAsteE AAE U A7) A olSE HdFHE H

A5 7719 Aus wstel S vAA Wtk Ty BEE 479 893

7F HAEE90~95% (90~95%HRmax) ¢ AE3 Bjd % A7|dA Ao 7=
o FES T8 BFeA Zea AddAe s8] FEFS wAA Za
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a5

1
—
j

2 A= 7] A-F o]l&5E AFH7L J=2EZ 1|H

ol

SH =

Eis

= Aol 7=
g}ﬁl

Z2F5 X
Sk

o ola) e I

[e)
&%

b ASIEE

S
yul

s dA

oju

4 A th(Wilmore & Costill, 1999).

sk, Ak

s
a

1o] 7]

o
22X 2 ATPS} 4ol F7F, dxyole] A4 ZF7KPollock et al., 1978), 1

= ¥

Bl

9] T+ (OReillyl et al, 1987) 5°] M E2& &

o Al 2= A4S (acidosis)FEH 7T H

12

&K

o=

i

574 S7HShirreffs et al., 1996, Wemple

\;Ll
et al, 1997)9} ghsstzo] A2 2l

A

x4y

s

EE
Ny

ol

£

PRAA A

o =
= [€)

o)

o W=7t fEHAS

1995).

ojo
wAO
ol

b7] ol ket
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2pol7h JERGTHF=3.741 p<.05). =3 Z1t%
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[e)

ERA

}
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22412, p<.0
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]

Z_‘

Fol 7} LFERTHF

o AR ol
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1
mmol/ ¢, 3.3+0.25mmol/ ¢/ O.& FA| o]

17, p<.001), 1§ X 7]
I/ £ 0.2 FATo] B71A% o F415%

360, p<.01).
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JERA kol H%E5(2010))
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A, HzhE A A=

1

°
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o (1984). =
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Ho

=1}
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K ERRF 2.0](Cucumis sativus) FEH7F K 6¢F hormon
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WA SIS, mRH A ALSES R
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3}2005). Hl&-F A5 vARA] AA7F EF v 2 vAs 9 &<
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ABSTRACT

The Effect of Ion Drink Intake on Fatigue Substances and
Muscle

LEE Eun-Woo

Dept. of Physical Education
(Exercise Physiology)
Graduate school of

SungShin Women's University

This study is to investigate the effects on fatigue substances (lactic acid,
cortisol) and muscle damage substances (CK, LDH) in 12 female
Taekwondo athletes of high school by having them ingest ionic drinks

before and after Taekwondo competition.

1. The intake of ion drink before the Taekwondo competition did not effect

the athlete’s heart rate chang.

2. Intake of ionic drinks before and after Taekwondo competitions did not
reduce the concentration of cortisol, that os a fatigue substance, however

showed a result of rapidly decreasing the concentration of lactic acid.
3. In take of ion drinks before and after Taekwondo competitions did not

decrease the concentration of CK, that is a muscle damage substance,

however it had a positive effect on the decrease of LDH concentration.

_54_



In conclusion, the intake of ionic drinks before and after the competition
was effective in reducing fatigue substances and partially contributing to
the reduction of muscle damage substance, and this contributes to the
homeostasis of the body by preventing insufficient water loss during the

game.

In addition, it is expected to improve exercise performance by preventing
dehydration caused by intense exercise. Therefore, it is considered that
additional basic data are required in order to improve the athletes
performance in the field by selecting the drink most preferred by athletes

and expanding the target.
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