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Possibility of Adopting a Successful Intelligence in a Study of Sport
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The purpose of this study was aimed at exploring the possibility of adopting the sport psychology research. Successful in-
telligence is composed analytical intelligence, creative intelligence, and practical intelligence. Analytical intelligence is project
for the analysis and evaluation on the results, creative intelligence is the new method of solving in the process and automa-
tion, practical intelligence is taking advantage of the knowledge in the context of real life. Successful intelligence comes from
triarchic intelligence of theory, contextual sub-theory emphasize plans, analysis and assessment, experiential sub-theory em-
phasize novelty and automation, componential sub-theory emphasize adapt, select and shape that composed of well melted
is successful intelligence of sub-intelligence. Successful intelligence is required for success in social and cultural environment
is the ability. In the context of resources implied knowledge of the sport and apply a structure match activity. Analysis of
the characteristics of the match situation or personal views to analytical intelligence, new and useful way to play the game
to get back the whole solution creation creative intelligence, individuals who are aware of and take advantage of the technol-
ogy and tactics, as well as the practical of intelligence to match context. Successful intelligence in sport psychology research
is introduced cognitive problems that appear in the sport for the description and interpretation of the concept.

Key words: successful intelligence, analytical intelligence, creative intelligence, practical intelligence
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Hypoxia, Exercise Performance and Metabolic Syndromes

G AT YA AAZ AR BRASdE
Quan, He-Long - Shan, Zhou-Xiang - Kim, Young-Seon - Choi, Jae-Keun - Kim, Chang-Keun Korea National Sport Univ.
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Abstract

Hypoxic environment can be defined as a complex phenomenon with a decreased partial pressure of oxygenunder the
150mmHg during inhalation by a decreased atmospheric pressure. A various investigations which is related to a decrease oxy-
gen tension or altitude environment has been performed in the field of life science. It has been intensively studied the relation-
ship between hypoxia and exercise performance to prepare for Mexico Olympic Games, and ahs been performed many studies
about the adaptation to hypoxia to prove the possibility of improvement of exercise performance. In recent years athletes who
has been training from young age at a mild altitude (2000-3000m a.s..) has been leading international competitions of middle
and long distance run, including marathon run. However, there has been debated whether altitude environment can modulate
bodily function, especially exercise performance. Up to today various attempts has been considered to acclimatize to hypoxia
efficiently, because athletes may not perform their maximal capacity during early stage of altitude adaptation, and thus recently
new technique has developed to control oxygen content at sea level, in terms of normobaric hypoxia. Hypoxic facility can allow
the athletes living in normobaric hypoxia and training in normobaric normoxic environment. Various investigations has been
performed not only regarding on exercise performance but also on metabolic syndromes according to different response body
function to hypoxia compared to normoxia, especially hypoxia has an important role in glucose and fat metabolism. Hypoxia
and exercise induce to increase insulin sensitivity and epinephrine to decrease in muscle glycogen, and also does an increase
in the expression of hypoxia-inducible factor-la and leptin concentration to reduce body weight in voluntarily. Therefore, it is
important to unravel the mechanism of body weight reduction by the exposure in hypoxic environment and thus may be sug-
gested as a possible countermeasure to the obesity epidemics. Therefore, hypoxia and its related recent studies of exercise per-
formance and metabolic syndromes, including obesity, glucose and fat metabolism will be included in this review.

Key words: Hypoxia, Metabolic syndrome, Exercise performance, Obesity, Glucose metabolism
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Abstract

The purpose of this study is to find issues on related rules to promote elite athletes system and to consider reformation di-
rection such that the team Koreamaintainstop10intheOlympicGamesandnationalprestigeisenhanced. First, change in college ap-
plication system that forces pre-college athletes to major only in athletics is needed. Opportunities for elite athletes to study
majors other than Physical Education should be provided to help them obtain various jobs after retirement. Second, pension
system for enhancing athletic performance is required. Payment time and method need to be modified in order to ensure
higher athletic performance and advanced welfare after athletes” retirement. Third, modification to military service exception
rule is necessary. Military service exception cases shall be expanded by assigning points to important competitions other than
Olympic Games or Asian Games, such as world championship games, and thereby athletes who have accumulated certain
points can be exempted from military service. Fourth, improvement in student athlete system is necessary. Academic-friendly
environment such with opportunities for private lesson should be created so that student athletes” right to study is protected
without negatively affecting their athletic performance.

Key words: elite athletes, improvement direction, military special scheme
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Estimate Distance of the Javelin Via a Simulation

FAN oM aRAGYL
Ryu, Ji-Geon - Lee, Yong-Sun Korea National Sport Univ.

2ot
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Abstract
The purpose of this study was to estimate the horizontal distance, finally aim of javelin, through a simulation which was

set by motion equations that need release angle and attack angle at release for initial conditions. These initial conditions
were used experimental data from a male javelin thrower of national team. In conclusions, There were within 5.9% of a devi-
ation between a horizontal distance attained by a thrower and one estimated in a simulation technique. Intial conditions as
well as release velocity which was regarded as constant in this simulation effected on the horizontal distances estimated in
a simulation technique. When the release velocity set as a constant, the horizontal distance of simulation was as varied as
release angle and attack angle. It accordingly suggested that release angle which was controlled by throwers themselves
could used in performance.

Key words: javelin, simulation, release angle, attack angle, horizontal distance

o] ZE& 0124 FFASHIL AASFEATH | Aol ofste] ATHS]
* jiseon@knsu.ac.kr

do



30 AZE AAA H3A His

1. M&

FdA7e 4 25 5 F9 stolAT, g 74
FEI= 9y ME(drde)] obd Hol 4m, FE 3Bm T
o BT FEE olgste] A& dA 1 7|50 AAst
= FEolt A& A= &k o 015 Wl °]$°1Z]f'4,
of B FALEE A9 30m/sol FHkskAL WA 5

A

o

32 A 30 Hubbard, 1984). AEA7] 52 FA) ‘“/‘ﬂ
3 39 7 wHoE 79 gz H 1 g
F271, A, QATIIAR oojA g% Pz
FHH, o] FHdA A= Al 7hed Ao £
= W] el HH9 i Aol HEdth F WA
U2 FAAQL Fgef nlgo] FHI fA|qst] =
o2 QA Aol 24T & gle 1o

FAA 5ol Al 15N ]—EF‘H Ae dY2 T2
715 ARAY 9% T T2 Ao, FA
27| 2H0% 3 AYE F4s=d 543 YT
Murakaml Tanabe, Ishlkawa, Isolehto & Komi(2006)=
&9k 474] frold 42 Juas

2 N[N
uﬁm 2
o
fu)

o
o
o M rr

_\1

rE Ay b

F

N
_‘EL

Bi .
9] Jﬂrﬁﬂ «l??} WAL §le AR BRugnh =3 4
Hzl Age} olgHow Z

@=0909)= "¢ AL EuFAch Bartlett, Miiller,
Lindinger, Brunner & Morriss(196) 52 ¥4 4viv 3
gl QA= FAL gefdele] el FeEa, vig Al A
o A83h= ?:]501] o3 FAeEty Pom A= Hrs
o] z4% 4 gl Q%Solzt Edth Bartlett, Miiler,
Lindinger, Brunner & Morriss(19%) 52 FAH 571 WE
H HG & AgE GHshs ZloE Bugigich 1 g o
g d7AEd o8 253 2 25y e 54 #
oA Al FAEE, HAHY FAL, BAbgols BA 4
I AAshs 7P F83% HA aflselda Ye At
(Komi & Mero, 1985, Whiting et al, 1991, Moriss et al,
1997, Mero et al, 194). FAF £5& E397] £59 5§
ARl o] Ao 2 F32 g 7t 33 A WAL &
g FA9EE ZoE YeH O (Komi & Mero, 1985), ¥
MEE Hds Aoshe 81oE AYd 457} 3B-36%
2 g5 thBottcher, & Kuhl, 1998; Mero, et al, 1994
Coh, Embersic & Zvan, 2001). FAREol= 2 T4
A o5 #$Ee 2902 AR 105%7 AP AL
2 Hy53 §tHBottchner & Kuhl, 1998). Hubbard &

1B
al

Always(1989) = 2= w3t FAKEE, 0], 4%, 7
7F HA o) 23 M Ao W AgE dethal Balg
ool A AFgE e} o] B AFS0] FZ FHA
FAY BA &5, FAE, FAA A 7

Yo
i~

FAL EolE
A FFE vAE 2QdoE PRSI ols o] T3
ot Aol g 2 A7 471 Al HolH 3
of 71xzgom, o] ATEL Y2 &o|, BAE, FAR:
59 e HF A71gel IS viAE 2 A9 2dES
2351 thKim, Ryu & Lee, 2012, Chae, Yoon, Lim,
Lee & Kim, 2011). 99 A7EL &5 WA4S 58 NE
91T}, Hubbard(1984)& 3 #]7]
EHolAdA Tkt 27] 219 FAKE, FARE),
AzEel BhE]l erE =3lom, Hlaﬂ——g 7% 6}—5— 4
—L

7l A7 HoM dEF F e *‘Joi ofFolA St
2
A

kil
A= 74 g5t B4l A9 27] 233 FAR of
" GEFE vASTFE olsleb] sl ol Fol At
A A7E T AR uel o] FdA7] Ao A
T @71 A% YA AT HIoE Uk N
st QAT TR FASL, 0|, 45T F2
28 ISR EAHRT. FhAY] 1Y FE AT
Aetoz ool A Ao 2ol IR A9 AT A
TE 7R, olF L B2 ARE &8s WA
= 0 A A=as f hiARs Hlassoe &
it meEh Hoh ZaQl Heke ® g AT daA
of a7Et EeAQl AT Wt stz e Aol
s B3 B2 Ad A 9% FE s a2
= A & 4 Atk $A AT el o] YA 2
7] ZA0E BAEE, AR, B0l 753 AgE FAHT
AEF O A AFe o] FARAY, dAl dF ARE
& NEdolde) AHE AT Be 2 vE 4

Ao, Tt FA} ZH:E(Hubbard & Always, 19895 271
Aoz nefs) 4% AL FAF AAl A% T84



AlZefolds St FEAP| 72| FE 31

H3LE ARzt gt

geolde &5 A4S A 24 geE FIY. 7
H

AZRL Aate W2 ofefeh 2o

1. A8 g3

A

_%
< Ned

o Aol R WA 2ot UE U 19
2R A dsd wele B £UE AR
ol 27 o BEL

2 E9 Bvist 24 WY

ELEAE
= A

—

B Ago HYAne= SOl'ly TAE A
(Sony DSR PD-150) 5t o] &3 oH, &4 7H]

(control object)® #Z QIT)A oJE|(lamp indicator), &2}
/\]/\E“(motion analysis system )% A 24
L7tEE FH
T Kwon3D 3.1(2005) =
01&3}@] D]X]E‘ro]x‘(digiﬁzjng)—% At 24
4, 34 4, FASE, FAxol, FAE &

o
23 th(Kim, Ryu & Lee, 2012).

lr nl_.“l
E ol-rl Y
& A o

l‘

A

e i
e

it
>
[

%a(gg.Sm/sz), iol(h-oo1 El 5 .
2 AFM AREE (xya)=E AA B AAFe

H, 27l 2708 £3 A(x=0, 2

g2 ZHa)e RaZ, EE2 A % &E(xd)e
xd =v0%*cos (@a—p3) ccooeu... (1)01‘:]'.

EEER RS

=
=
S

yd =v0*sin (a—p3) ..., (2)°1H,
AEF oS A B
248 gon, £59 A7)=
= Vad +yd* ... (3)oltk.

iu A o] W

34 AL aa=a— ... GE T3oH, oJuf aad
HelE 314-314 Fjle R AR S5 ] 7
° % sk vdshe o] ¢EE

oh?

2
L=0.15 » cos(2aa) * v’ (6)2-
&5 g HPsiA Aeste 3y
D 0+ (sin » aa)® » V. "=
3% B E (pitching moment)&
pm=  —0.01+aa * V... ®= AHHubbard &
Always, 1989). °|&A ¥& 43 Y #2 Ao F=x
EE A1 <& 1o
Fr =— Dcos(av) — Lsin(av
Fy=— Dsin(av) + Leos (av
o2 7% AY 4L & Buer HAE E&3) 4
=3
x=x+h * xd.... (11)
o714 .’I)d:.’lid‘f'h% £ 9mgi},

m Az

Aed ol o) AEHoHE B3 FAH}IA &
W Az 2 AA 2 Lz 49 34 7 wsle] o
74 A F4 A= <F 1>, <2 1~3>0 YeRgth

rlm 4

\:

3 1. Experimental and Simulation Values

Variables Trial 1 Trial 2 Trial 3
Release Angle(rad) 30.7 33.0 322
Attack Angle(rad) 25 1.6 23
Release Height(m) 1.89 190 1.90
Release Velocity(m/s) 258 256 249
Real Record(m) 718 702 737
Simulation Record(m) 728 729 694

Simulation Record/Real Record(%) 101.3% 1038%  94.1%
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Verification of Difference in Kick Intensity of Electronic Protective Gears
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Abstract

This study aims to compare body score followed by the proficiency of electronic protective gears in Taekwondo. For com-
pleting this goal, after targeting 1523 games in 2012-2013 spring Korean University federation Taekwondo festival, data on
game records and the strength of the kick were collected. Through collected materials, the strength of the kick in 2012 and
2013 was divided yearly. Moreover, after calculating average strength of the kick and success rate of the kick, it compared
and analyzed the strength of the kick in 2012 and in 2013. Besides, in order to check differences of these strengths followed
by the proficiency, independent sample t test was carried out and for data processing, Excel 2010 and SPSS 18.0 were used.
Followings are results of this study. Firstly, when strengths of the kick in 2012-2013 followed by weight division of men
were compared, the higher strength was shown in 2013 as average 3.06 and the higher success rate of the kick was also
shown in 2013 as 7.53%. Secondly, when strengths of the kick in 2012-2013 followed by weight division of women were
compared, the highest strength was shown in 2013 as average 2.71 and the highest success rate of the kick was also shown
in 2013 as 6.90%. Thirdly, when differences of strengths of the kick in accordance with the proficiency were proved, in all
weight divisions, without light of men, feather and middle of women, there were significant differences. major findings en-
countered in combining results from this study. the finding indicates that the more electronic protective gears are used, the

more competitor have scoring power.

Key words: Taekwondo, electronic protective gears, the strength of the kick
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The Relationship of Physical Fitness and Scores of Korea National Shooting
Athletes with Disabilities

SAF - BT gAY
Park, Se-Kyun - Han, Min-Kyu Korea National Sport Univ.

deol| Y& AHFAF 14‘33(”1} 109, 7} 4%)oIitk. AR EA L SPSS 180 T2 17
3= Mann-Whitney U A5-& 4 "]0}%{_’ 71843 AY 7

A& 913 2010 FAS- AolQlopAAIG o Hrket A ,
A, AEEd, S 248 o A7l tid Ades o 29dth AR, 4 wE 7R gelQl AAXF
=)

o &
ox
i
-
N
> F
1%

AL Fo|7Z A, FFHZ=2828, p<005), ATHZ(Z=2835, p<005), % (Z=-2785, p<.005), =L (Z=2.331, p<0l),
A5 (Z=2579, p<0B)ell Aol7t = Az Ueyith A, FE5E mE 7R Aol AAA ] AEedEE )
o|7Z A3}, AFZ=258, p<005), ATHZ(Z=2264, p<O05), A (Z=2264, p<Ol)ol At BAHOZ %ﬂd ol 7} 9}
= 202 YETh AlA, 2010 34 FollotAHAY A718A 3% A dRiA EAEH, 4719 <9 2% BE
719 &919F TAHCE fostA Aol Sl Mol fle ZoE JeRtou AFY] AS, AE A (=845,
<05)%k A CE Fof3t ol e ACE Uehgth Al IR AANSY A Al wet BEn nlAgA]
o FEE Aol7h e AoE yEht ARsE A 9 T mfE 3 Tzl 7H‘%‘54°1 o & AoJth

Abstract

The objective of this study is to propose the basic data for the training program to improve or maintain performance by reveal-
ing the relationship between the strength and game performance of the handicapped members of the national team. This research
studied 14 shooting athletes (10 males and 4 females) who participated in 2010 Guangzhou Asian Para Games and joined Inchon
Athletic Training Complex for the Handicapped. SPSS 18.0 was used to conduct Mann-Whitney U test to know the distributional
difference between two groups and correlation analysis to gain Spearman’s rho values for the relationship between performance
and strength. For the data to be analyzed, data were collected: performance, body composition (fat thickness), muscular strength,
muscular endurance, quickness, flexibility, cardiovascular work-out and agility of the athletes who participated in 2010
Guangzhou Asian Para Games. The results of the study are as follows; first, the difference test on strength by item showed sig-
nificant difference in triceps (Z=-2.828, p<.005), scapula (Z=-2.835, p<.005), grasping power (Z=-2.785, p<.005), quickness (Z=2.331,
p<01), cardiovascular workout (Z=-2.579, p<.05). Second, the difference test on the strength by item in their specialties (games)
showed statistically significant difference only in triceps (Z=-2.582, p<.005), scapula (Z=-2.264, p<.005) and suprailiac (Z=-2.264,
p<01). Third, the correlation analysis of performance and strength showed that there were no variables of strength having stat-
istically significant correlation with performance (ranking in the game) in the rifle game. As for revolver game, however, it
turned out that subcutaneous fatty tissue (r10=.845, p<.05) had a statistically significant correlation with the ranking, This study
found out that the strength of the handicapped members of the national rifle team was different by sex and, though not sig-
nificant, by type of game. Therefore, training programs should be developed by sex and type of game more specifically.

Key words: Korea national shooting athletes, performance

0129 E g=A1Sghn EAs=aabA AUl ofste] F3=
* mkhan@knsu.ac.kr

o



44 AEX AO[AIA MR M1

Tk 2009; Sherrill, 2004; Reinboth & Duda, 2006).
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£ 1 AT A A 7=
male female
n M=SD n M=SD
Lol (Al) 10 4020452 4 4375+538
217 (cm) 9 176.67+9.59 3 165.83+1.04
A% (ke) 9 67.36+7.86 2 66631251
BMi(kg/nm’) | 9 21.66+2.80 2 24114122

2. S7HE A Qe e AFIEE
Mann-Whitney U A%

Ao mE AEFgEE Mann-Whitney U A5l g
AV <® 29 Ytk AFI(z=2828, p<05), AUHE
(7=2.835, p<05), 4&(Z=2785, p<05), WAL ©A]7]
(Z=2331, p<001), 283 ol 2H]E(Z=2579, p<.05)°]

ekl BAHOR foI% Aok YE Ao etk
J

4ol 44, 9 9, 5 A ¢ s, 20 4
A B30 UHIAE BAHOR fo% Aol g

A% UYERsT

3. I7HNR AHAASY] FEEEA e AHYEE
Mann-Whitney U A%

Mann-Whitney U 5l
2222582, p<05), A
) zal M%( 7=2264, p<05)°] Tl
3} %ﬂ]l,ﬁi v«]d Zol7k Sle AL® YEyTh b
2 ofd, =g gdo|, vigilE dA7], 5 H= &7,
Foll=ary 2 A FE dside FAHL
2 o Apol7} fle Ao® et

E 2 AW 7 E AEASY AGEEE Mann-Whitney U 25
Male Female 7
n MR SR n MR SR
AHFH(mm) 10 550 55.00 4 1250 50.00 2828 **
A = 77} (mm) 10 550 55.00 4 1250 50.00 2835 **
2742 (mm) 10 6.85 6850 4 913 3650 -921
o4 o} (kg) 9 9.00 81.00 4 250 10.00 2785 **
<A74 9 "Ho|(3]) 8 7.81 62.50 4 388 1550 179
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A5 ool 2 319] €] (km) 9 838 67.00 4 275 11.00 2579 *
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MR: %79 (Mean Rank), SR: 9 %(Sum of Ranks), *p<.05
® 3 FFEE 7R AHEAEY] AHEEE Mann-Whitney U 45
&3 43 z
n MR SR n MR SR
AHE-Z(mm) 8 5.00 40.00 6 10.83 65.00 2582 **
AR =7 747} (mm) 8 531 4250 6 1042 62.50 2264 **
2472 (mm) 8 531 250 6 1042 62.50 2064
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S HHAE A7) (em) 7 757 53.00 6 633 38.00 -575
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k! Z24H-g-(msec) 8 713 57.00 6 8.00 48,00 -387
MR: B#$](Mean Rank), SR %%/ §H(Sum of Ranks), *p<.05, *p<.01
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6 000 -3 -144 745 812+ 1

A % 536 393 -450 205 -3 1

8§ 055 008 -52 456 763 8% 145 1

9 265 521 -371 318 667 638 600 812 1

0 -618 181 -156 156 -377 -4 607 000 -429 1
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4. 201018 FA- FoNRIPAIAY B7134% AF Azurlee} AN (ho=464, p<05) Ztol BAHOZ
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183 5 HE & S7)e AN (ho=812, p<05) 7t
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e e ole) g g 5 | PIE AT ZEIW S2ARE AL 3
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it 2o Ci e A= _ -
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35,2010 FAF AN A71dA T A FARA(EF)
1 2 3 4 5 6 7 8 9 10
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3 845 * 657 1
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6 -.360 -754 -783 -.6% 265 1

7 -372 37 086 37N 232 -551 1

8 -.6069 -.638 -725 -116 515 529 290 1

9 -778 -.600 -77 -143 Ae4 493 37 986 ** 1

10 -.034 314 409 657 -319 -7%4 37N 464 * -371 1

159, 247, 34, 47482, 5,949, 6579 g20|, 7HHAIERAY], 85 FE & Bi7], 9.9el 2nE, 10448 #p<05, *p<01
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H|FE SRR AEY 4 ASULFY B3 U
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A Life Story about Olympic Medalists of Unpopular Sport : Focus on Korea
Men’s Sydney Olympic Hockey Players

WRE 84 BRAS
Back, Bong-Joo - Ha, Woong-Yong Korea National Sport Univ.

20}

£ 47 20 A=Y 2GR URITS AN A 299 enlDE AP ol AEAA il ol

orz gl BAHT gl Hgtor ATE Ea Ued 2 RS w2 UNT. A, Aol FUSe) B, o
7250 By Pz saz% B4 5 ofe GA5L T2 91 Yojac 7] HEe] o v FuRurt gk o)
92 dAYT B4, HeV1ERe SuTenTe AREe) AHke 2T 2ok, B SolAe 4L HA o

u} Wol7)5E WRE 2 LH Fo| BAE U BAAH ATE WAV YT & ATE ved LAY

*EA A0 o SArol e Agolehe AU Holy Selo) BeErEasl 21 gl BAA EAQ ‘dE

ol WA E olseret w0l a4

Abstract

The purpose of this study is to investigate the life story about the Sydney 2000 Olympic silver medalists winning the
first-ever medal in Korea Men’s Hockey. In this study, we could come to the conclusion as follow: First, the silver medal
in an unpopular sport is more valuable than any gold medal of the competition. The hockey players had to overcome the
government and the people’s indifference, and even had no professional hockey-only stadium. Secondly, unpopular Olympic
silver medal is like the memories of the people in the pictures, and the athletes” life after the event is not colorful. the social
support for the retired players in unpopular sports is too limited, and their current occupations are irrelevant to their
careers. This study simply does not state the reminiscences of the past Olympic medalists by interviewing the athletes. We
hope that this study will help make an issue of Elite athletes” desocialization that Korea’s Elite sports inherently have.

Key words: Life history, Korea men’s hockey, Elite athletes” desocialization
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713k Aot AFH7E qEA AR Vs viAle 9%

The Effects of a Long Term Creatine Supplementation on the Kidney Function
in Elite Weight Lifters

N ohEg A% - QAR RS
Shan, Zhou-Xiang - Ahn, Hyo-Jak - Yeom, Dong-Cheol - Kim, Chang-Keun Korea National Sport Univ.

Lo
of A7 FHL A7 Adod AH7F quAsY 7T WAe FS dotued Utk AT e WA F
#3] Agotel e AAs 2 9x RS dy 5740 R, i Aokl 43 71z b 1d THn=10), 1939
(n=15), 33-5d(n=16), 53 °1n=16)>.2 TFE3UH AA715< B7ksk7] flell S wolA A W= ok, Ao}
gd, =4, *l*EPﬂ C)° AT A, 84 9 molA Adold, Adoted, =4 281 AXEE-Ce 2T F
AEL o} koA BF A4 %EH&HE ARG T2
oA AYotEdH wke A s Bk O wA e o, EAA ATA e B Bot ozt B
UeRETh Qokstd, BT wollA EAG WSS 11d vitdA] 53 o]kl Aol 43471{}011 2 e 7t Aols
HolA goitt. Iy BE oA & FdotEdd wA £ES ANTEET 3, ATAASES O W FES
Btk 18BE, ofd Ades Fs] AT $EA77E B_T low ARdTh

(

Abstract

The aim of the present study was to investigate the effect of a long term creatine supplementation on renal function in
weight lifters. Fifty seven weight lifters who have been supplemented creatine was participated in the experiment, and div-
ided into four groups of under 1 yr (n=10), 1 to 3 yrs (n=15), 3 to 5 yrs (n=16), and over 5 yrs (n=16) by the period of crea-
tine intake. Serum and urine creatine, creatinine, uric acid, and cystatin-C were analysed to evaluate renal function. There
was no significant differences among the groups, not only by the measurement of serum creatine, creatinine, uric acid, cys-
tatin-C, but also in urine as well. All measured valuables to evaluate renal function maintained normal concentration either
in blood or in urine. But urine creatinine and uric acid level were maintained higher than normal concentration, and GFR
level in serum was lower than normal level in all groups. In summary, there were no difference among the different dura-
tions of creatine supplementation of under one year to more than five years in the parameters measured in serum and urine.
However urine creatinine and uric acid level were maintained slightly higher, and GFR level in serum was slightly lower
in all groups. Therefore, it is highly recommended further research to confirm these findings in the future.

Key words: Creatine, Creatinine, Uric acid, Cystain-C, Kidney function, Athletes

0119 % SxASostart Adste eAA sedFAde o] ATEHUS.
* ckkim@knsu.ac.kr
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g oplosA S4E F
of T g Hof St FgopEle A 7h A,
ol A Al 7} ofmlat 224 (Glycine), oF=7](
2 v E] 2 (Methionine) & ZH-E FAF ] oF 40%= A
Aotz YmA| oF 0% 4t Ak A otd
14H(Creatine phosphate: CP)9] He|Z F4=0] At
(Walker, 1979). ol2|gt A#otel e dds Fa) 2 2Z9
THET F2 FAZAAM ARH oA 4, Fits
4 59 9%E drhPline 5, 2005, Balsom &, 19%).

B2 AdderdA agold AAe o5 W AdoY
FQ 27} A7)0 (Steenge, 2000) TAE FAaN $E5Y
= HYE FQE s Be 2FTFIN A71ES
JA7lE ZACE Hustal SlTh(Hespel & Derave, 2007
Kamber 5, 1999; Wiroth 5, 2001). 3-8 Z#olel e A3t
= A77F S7HCl wel 1 kAl gig 9t AVl
1 Stk Kim 5200002 Z#orde] AH= g Z544
(Muscle spasm), T4+ € (Muscle fibre rupture), 43%
3 A% 1221 7o) 7)Aol (functional disorder)s3} 2-&
A &3 ol dis) Husigiom, Wyss and
Kaddurah-Daouk(2000)= Z#oFe] #=d HHe o &
S FIANE F Sle TRsAS AIska A7IRE A&2 L
Z AFshe esirsdide Ade 29 £ v F
etk 1y o] =ojot bEA dHY AYATEE &
S7¢olu 91479 (Gastrointestinal) EH7-S HFEA] 2
ofel Aot o] A ¥t FF(Kim T, 2011) o=
FA7A Aot AHe A tig FAAd A7t
U] BQ3}t}. Pritchard and Kalra(1998)7F Z#|olde] A3
7F A% 71 sk Fadjlojgta Raugk & A olRly
H7F AR wAls Gl W A7t ol FoAL Sl
aitdos A 7% Wrke AxEs AgokEd
(Creatintine), %5-%1(Albumin), B2-microglobulin, Cystatin-C
5ol glom, I Fo Z#otelde Agotelo] #ajH o]
I T eRtEol A9 tE-ES AR s Aoz

1>
o ofN d

=

0

)

o>

&,

L

| Z¥ thBalsom 5, 1994; Kura %5, 2005). Z&olEld &
A CystatinC =9 @A Pdaez AH 7se 2
R 2 8ha, E3 IP A0 AR o ZE(glomerular
filtration rate)s A3t A4 75 Hrlehs ARE o]
45715 3t

Poortmans and Francaux (2000, 2008)2] Aol A&
oz 54 5 Aot AH F A# ok (Creatinine)
g 84 (Urea)d] €% 55 34 ¢ 23 FUEYY A4
oldl %, 84 A|AE(urea reduction ratio), IHIEIH &
= BF FTkeTa Rusiitt ey e AT 49
Aol 19wtk @ Wzt fHAos FgotElS A
A AREY FH GystatinC FEF 435t A4=2H A
TAAIELS T3t Zol7} glo] AdyPTek ke A
£ HslStPogeil &, 2006; Kim 5, 2011).

oj¢} o] HPAT AIEs WEHOE HH Aol
AF7F AF 715l mlAe Gl te =99 A7} &
ol 56, APAFEL Aot A3 7Iztol HluF
Aok, Adold AH A Fo Azwre At 9
B AAARE A wht AA ] mAE FFE 2ARR

= UE3 AAold. wekA o] del 22 Aol

T AHHoR AHden Sle Y 9=
Aoz A otRAR7IE 3ol WE AR 7lsd v
= %S Bristast dnh

[e]
5 A3

t A R dlo

s

& o 4

. Ay

1 A

3|2 oF 40g80g A= AAN o
Aol AF Tl HEeA ga dFE 2Iete] H3s
A Az idEE EAS st AAds 2 AAF
< A B7 sk gtk wEt F Adotd A
712t whet Hd T glol o a2F & 1d W (o=
10), 139 "¥Hn= 15), 3-54 H|%Hn= 16), 59 °|*Hn= 16)
o2 EF otglth 9@ AT A 2 AALY 24
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Table 1. Characteristics of the subjects(M=39, F=18)

Group Age Height Weight BMI Sup_Cr Sup_wk

Under a year(n=10) 17.3+1.8 164.625 71.5+13 26.1+4.1 24.5+1.6 55+1.0

less than 3 yrs(n=15) 18.0+3.9 16810 76126 26.615.7 28.619.9 55410

35 yrs(n=16) 20.0£2.7 1657 80,526 292441 28.2+10.5 5108

Above 5 yrs(n=16) 216432 17089 88.6+21 303446 297+126 51409

Total (n=57) 191434 166.7+8 78.7+20 28.0+4.8 28.0£9.9 5309
L AR EA7) (Inbody 4.0)5 o]R3lgom o]Eg AlA Table 3. Classiﬁcation of stages of’ chr_onic kidney disease (CKD)
X ENS § 13} 2 according to K/DOQI guidelines

Stage Description eGFR(mL,/min/1.73m’)
0 Increased risk of CKD (diabetes, >0
2. AW 9 vy hypertension, etc.) -
1 Normal or minimal kidney >
damage with normal GFR N
N 3

1) g4 9 = ZA} 2 Mild decrease in GFR 60-89

A= AL 1047 ARE 5 JEE AN 3 Moderate decrease in GFR 30-59
3 3 A9 Ao AL AHsATh AL Y 2A 4 Severe decrease in GFR 15-29

5 Kidney failure <15
Hol $7 e 2 o 1 =
ST (Serum Separate tube)friie] £ 24 4% ] & min)/ 17m) = 186 x (& Aaeatinng ™ x (@
AN S| AR st @S Relatylon £4 (@42l 4% x 0.742)
AR -70C ol Bgsh.

3 PASAA ok 7TARE o o A7 4 T BWIHAER] AFAATE FAHAE 4HE3HA TH(National
AN7HESH S skl /A itk AFE F % FHtotal Kidney Foundation. KDOQI). AFFAIH#&9] 7|EA& &
urine) S48t B4 A7k WA Basth A 33 2t
B ]9] Creatinine, Creatine, Uric acid, Cystain-C&} ol
A9 Creatinine, Creatine, Uric acid2 Z #¢l9 F&& 3. A5AE Wy
37| ol &ate] EAsIATE S8EEY A Al 7]

FX= E 29} 20 ZA" B SAZZ ISP Windows 180)2 o83t
of, Wed FFUAE ARSIl on, Ao AdF7Iktel o
2 AFAGTE AR AR T BlE 2 V) 3 ) Aol dohilr] H4s) dAATE N oneway

AHAAREE dA A olEdS ©]-&3 Modification
of Diet in Renal Disease(MDRD)&4]-& ©]83t] 414 7]

Table 2. Standard values of measured variables

Variable Unit Standard level
. F: 0.35-0.93
Creatine(Serum) mg/dL M 017-050
Creatinine(Serum) mg/dL IF/L %69'_1113
Uric acid(Serumy)) mg/dL 151. 23%_%13
Cystatin-C(Serum) mg/L 0.51-0.9
Creatine(Urea) mg/day i/L 0(_]5)8
Creatinine(Urea) mg/day IF/L %%%1280%%
Uric acid(Urea) mg/day 250-750

ANOVAYS #4319 e 7k9] o|g syt 7 gt
bl frefd Aol7t Qhe 784 Tukey's bE o83t A% A
< AABIITE A1 el 2 MR 9T

—[ﬁ*—a_

m g4z

1. 8% & 7t Creatinine, Creatine, Uric acid,
Cystain-C2] H3}

AYolel HF77te] wWE ¥ZF Creatinine, Creatine,
Uric acid, Cystain-C®] H3}5 Hlal

A BF A7zt w2 e 2t 2ok §iA L (p>0.05,
# 4), % AdotgdY ¥
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Table 4. Changes of serum creatine, creatinine, uric acid, cystain-c concentration among the groups

N Mean SD. F Singni
< yr 10 088 08
. 13 yrs 15 103 08
Creatine 35 yrs 16 088 07 163 921
(mg/dL) N
yrs 16 110 071
Total 57 095 075
< yr 10 108 007
o 1-3 yrs 15 1.08 0.10
Creatinine 35 yrs 16 114 013 2680 056
(mg/dL) - 1
yI8 6 118 012
Total 57 112 012
< yr 10 513 08
o 13 yrs 15 576 124
Uric acid 351 16 640 149 1988 17
e/ L) >
yIs 16 5.63 151
Total 57 479 137
< yr 10 055 005
, 13 yrs 15 061 02
(iYSta/“é‘L‘f 35 yrs 16 062 085 2414 o7
e 55 y1s 16 062 004
Total 57 061 075
e AFOE YETHp=0.056). ot AH7)7te] WE & £ Creatine, Creatinine,
Uric acid, Total-Urine2] ¥W3}5 435 23 g ) =4
2. {7t &= F Creatine, Creatinine, Uric acid, el BF AFH7I] w2 [ 7 2ozt A THp>0.05,
Total-Urine®] 3} £ 5). 23y w4 FEE 59 ol AFH3 Hde g

Table 5. Changes of urine creatine, creatinine, uric acid, total-urine concentration among the groups

N Mean ) F Sin

<Tyr 10 6565 3870

‘ 13 yrs 15 10400 5371
(Crea/tgs 35 yrs 16 5619 3025 2365 081

e >5 yrs 16 9318 8189

Total 57 808.1 5825

< yr 10 20022 7483

. 1 3 yrs 15 27140 7462
C&fﬁme 35 yrs 16 2412 7097 865 465

>5 yrs 16 21891 720

Total 57 26302 7381

< yr 10 8780 5115

o 13 yrs 15 9753 3205
[(Jgg /3‘351 35 yrs 16 8575 322 647 588

>5 yrs 16 1025 3784

Total 57 9384 3726

<Lyr 10 1190 212

, 13 yrs 15 15646 5731
Tg’tal‘/[érf)”‘e 35 y1s 16 11912 3769 209 12

e 55 y1s 16 14481 5292

Total 57 1361.9 500.3
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Table 6. Estimation of calculated eGFR from the MDRD equation among the groups

eGFR (mL/min/1.73 m)

N Mean SD. g Sin
<yr 10 826 1678
1- 3 yrs 15 8.16 1563
C(rnelgt/j{flge 35 yrs 16 8450 1521 688 563
>5 yrs 16 7912 984
Total 57 821 142
Jorn ot 22 Aoz Yepith. A etk AME AN oS Bk ople} AF A3
o FAA ¥ e ARtk ol w FUHEed 2
3. Jd 2 AFEA k9] w3l gde Jldshe A4ES APl 872 Qs A7zt
B e oY W IS AHsa Qe HoR
#7117t W2 ¥4 Creatintine ©]-4314 MDRD ¥ H1EtHKurt 5, 2005). Zolel e HHste A7t F
Ao g e A AFATRES Jd 2 Aol gt FFel whet Aok H3UE AA plAe FAE Tk
(p>005, & 6). Ao A37Ite] 19 olatel e, 1d Aol tigk A7t Bol W= AL 9loH, Pritchard &

ol 3@ mwk A 34 o)A 5 vk AHFH, 54
o])\L M%xlu}g} iﬂ—ﬁl- eGFRELO_ 7L7L 83.26+16. 78
86.16%15.63, 84501521, 7912+9.84 ojom A 7)7ko)
A ] AA FHFS 832141422 ATk

V. =9

Adotel e ¢ FollA ouA] A, A 2R/, Fakst
24 5ol 3l opulieako @ oF B%E FAZ UrA

© Sk 2 Teja A Ao thBalsom 5, 1994).
ﬂﬂlﬂ% F7H A Eerdsy(Ed, 2uk) 38
of 344 YFo] Y AR HuHI YOHBich T,
19%; Casey 5, 19%; Francaux &, 2000; Greenhaff 5, 1993),
YIRAN AdHeke =R ATl glodl wet o
A 149 B AR ke 5559 ATEdAA B
AHRl YoF HEERA AREET Sl

AgPATol A Fgotde] AFZ tel 4FY &
T °F 2030g A AHsta, Aol EajFE st
7Y T oFF 35ge AFlstHEE HF 2040gs T
3 AHsdle wot okl w=rF A FAE
(Williams 5, 1998; ;a[é«ﬁﬁ 2010) Hultman 5(1996)&
03g/kg/day= EFL AF Foll 003-g/kg/dayS= 74
AA AT AS AFsAh 22y o2 Fgoid A=
A Adotele] AUFrt A el HlEst] S5

e

Kalra (1998)15 HEgk Aot o] A3H7F A% 715 74
Al FFE A 4 vty Bug vk Qlok

HOIO] o} B o 20014 30g9] aﬂﬂo}‘ﬂ% AH IS
1 MRS W, AN HHE FrEA Xt oF

40-70%E I olel =

e ELHIOPEMQI FHE &

2 %3] 0287 DHGreenhaff 5, 193 Kim 5, 2011;
Pricnd %, 10%) @AT AT 44 PI0 BE ¥

SN ARS] A5 AN BEHE

& ez xl

i o

< 2% 7hsAol Atk HuFHIL SIthWyss 5, 2000).

Poortmans

51997/ ©71745-20g/day) F#lotEl & A

AR A% BYUR ko Tk A S

net of o

_E,E_E,r[oj:oN m{o
=

3k
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B384 31, Schedel 5(1999)¢] Oﬂ—’rloﬂ/w: HoldA 15
o Fgold 0gE A3 T 6ATo] AS
| 557 3748 Aos Rusin. o 47
717kl w2t do of o] FEE ot
UERIA T 2% AAET W g2 ekt
= F93 x}o]7} 04311;}(’»005) w3y
BT 9A BE AAEE WY Y2 Jey
Fol| = o7} “21@(;»005)
=TG4S Ao g A7 agolEls A3

(1989 ATFelME T oS 315 15g

d A o, BellEe et oFF 2g8 77
g A%, 84 FgotEd ¥ 110memol /Lol
80memol/LE S7F=I%{th. Robinson 5(2000) o48<



68 AZE AO|AA H31A 1S

d F< k7 Adobdl 5g¥ AT T, 8
T 5 ohF 3g AHE As, Adotds AT Hdol
ElEnEdi= ke %ﬁé #oleld Fx7t felsh —7}?}~
7 = MP%E He el dglth =
)% etE=TAe 108S Ao E it
293(0.25-5. 6year)o°P 3 13, 9g(520g/day)4 Aglotel
A Ast, 84 Adotede Jd 1 T Aols
itk meba =gobele] ARl AH ek d4 ot
B F% kol 9 FadA 7FsAd dajAe we
9 oAZ7} gtk o] AFelAE Aok A3 71zt wE
A o F#okEd 5= JY 7t K3 2ozt YA
o 24" Ao 2% A40613mg/dl) M HE A
HAom APdTe] A A= AARE epyith

H o] el Aste Adokd A4F F =olA9 Y
oleld F&& vnFHd o7l §lthe Jacques 5(1999)
o] A7ATSE AolstAl ek om, A $1(600-2000mg)
Hoh vl 3§ BF o wA e Adotd AH7E A
& 715 %S WA 7 U FeEE AT

x5 g4 FolEld FEE AFASET T
71 el AAesES A7)e BIRREA YA
o8 dy o]&Hi YrkBragadottir 5, 2013). KDOQI
(Kidney disease outcomes quality initiative)ell ©Jstd 4
H AFATEO] 60mL/min Bk S Ao 218 &4
of WAE T AL Utk o] ATelA Y e
olE]dE o] g3 MDRDFAOE AA4tE AFA|o 782
Adotd AH 71zt wWE 4l H 2t Zpol7} UL
WH(p>0.05), 41 Hd 27 AR a-&o] Azt Hae] A
&0 2 LERHTHS3.21+14.22mL /min).

3 dH CystatinCe AFES] A, A%, & §
1A AT T YAl FFE A 7] HH% of
HolElde] FERT AFAA LS TS A
F ol A 7159 B ERA Bl 1%54 SATH(E:
%, 2003, Herget &, 2000; Randers 5, 1999; Perkins %,

005). Gualano 5(2008)2 &EXrE ooz Aok
MEP g% CystatinCo) HE5 A% Axth 931
FaEo] AFAATEe] ST AR es A% T
ol WPt gtk Basigltt oj9h mRRIAR o] AT
Al Aok 43 717t WE 24 W CystatinCo| &
S AT el Aozt fILoH(p>0.06), 47 e 2 A%
(015-099mg/L) 9 WolA FrAH AH0.61+0.075mg/L). =

g o83 Avk= 321 W (Parkinson's disease)S ¥ 9l

;;.
mﬁm

el
=

B
=

¥
83
Elack:

mqm:a

1

H
0 2

mlo

T 29E gdos 26zt ol A 259 Hlad
F 9| CystatinC =7} 2ko] & HehA] osite A3
T(Bender 5, 20082t YA|git.

54HUric acid)2 78 (purine) #2319 A= dF =4t
o] F=atA Hol APHAY S WiEHA X A§
55 (gouty 21 A (kidney stone) 59 U Ato] L}
g 4 YthRyoo &, 2013). Sandro 5(2012)> 2% 7+ Fg
ol A ¥ 9 o it FIEHAoY, 3 & B

oAl Agold AH7IR mE {1 Aok At F
@ ZFoA wibsEE APENAE FASITE o AT
A Aol AF 71t e 84 o 24 sRE AT
ol Zol7h Ao (p>005), 4 e =F AW
(2883mg/dL) WellA FrAHHUTHA79+1.37mg/dl). Tt
woll A o] mabeEs AH(250-750 mg/day)Eet v 1
F 25 2 Jehdth9384472.6mg/dl). ol uheh AREA
oAFHgo] Hast 715 Ayt d3Hy Aot A
A7b Wt FHe Yol V1AL ofd BeAA 4 A
goloh. w}aw Agotel AFdl wtE =t AR 71d
of ek FF A7V} o] FojAoF & Aoz ATEH. EF
Sy L—L’&% AyrEs %1154“9—1% HE 5F witol
8

ARG A et 8L FF dFEooF T Zlolth

V. 248

o] AFoA ARAFE EH’E}Q Agord A37F A4
713kl whet A 7 &5 Wkt 43, 34
ol d3 =AWl (Creatme, Creatmme, Uric  adid,
CystainO = & SAWUE (Creatine, Total-Urine) B
431*17]7‘} Tl Aol7k gilen A9 g 2 g4

FABATHp>0.05). 18 &= F(Creatinine, Uric acid)
TET ﬁH7]7}°ﬂ et He 7 Zole AR p>0.05),
ZAY A ZF AR 5 AR et &

g Agotel ﬁH7]7}°ﬂ e e A9 U F49 A
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The Effects of Adapted Training on Performance in National Soccer Player
with Mentally Retarded
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o}
2 ATelAe AR 2R STAFEY AY FS 5 SToleHEY MRE o] B TAHE
T A 8] Y oiF IFE WA=A AR AFUEe ATAE Fo AARNAFTIR ST AW
HAgE sHos BALEHEH dutesHRo s 47 494 ARy st dAsglon dikes HYe %, A2 &
g8, A& 5, 71€9 $5& AT Eojde 11 EFSEITEE AAARlY] e AY EAS Bk Slse] &
o] QW E I} fJolE EdoldS B Al EFolds 83t FYsIAE AAHog HITAS AN AR T
HE STAFEY 293 2399, FAaAsd, 2478, 134, 949 BE RN FAZCE foa i °
e GATHp<05).

Abstract

the aim of this study was to investigate the effect of complex training that adapted for the national soccer players with men-
tally retarded to improve physical fitness and performance. Eight Participants were randomly divided into complex training
group and control group playing regular training for 8weeks. As a result, cardiovascular function, muscle strength and mus-
cle power of lower limb, anaerobic power, muscle endurance, agility, flexibility were significantly increased in complex train-
ing group(p<.05) compared to control group.

Key words: mentally retarded, complex training, national soccer players
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FTe 2¥2 F5 3 e EFoy gt g4
878 &%t (Helgerud et al, 2001). & F7& &2
At 174=e] gAY A% met g 42
RHESI (Wisloff et al, 1998) - 35 90K B¢t oF 10km
oE E F U st A TS BB eHeE
A9 A& s A Sk 248 dad $5
oitt. . A7 F ol#¥ f-FALA TEY FUF HE
& FARAYATE 0%, FARAHAE 30% FEAA F
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tEo] A% s 5o <A F&dAY
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2 %7}s 3 §ltk(Vanderford et al, 2004).

SEug AFEY STl tid B FEI ALHT
AoH, HollEelA 744 olojA 2007d ThEk Aol
H37h 2HskHA g 7% EHsk ik INASFID
(International Sports Federation for Persons with Intellectual
Disability)7} 33 200210 A2 A=A -2l
7R AFEe] A 4= EF8taL 167] b= F 11
9] BAE WE SATHAR T2, 2006).
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AR &5 BolA AueEdF 9 259 tiA o] )
A 4 Qe B o BF 7Y THE FMe 2
ZATFEE 2050%7H4 F7H1ZE 4 YTHDurstine, Moore,
Painter & Roberts, 2009). ©]2|3t Ego]d Z278-& Algjs}
HHE BgEeE gAY A5 &0 vl
A} Fod I T AFo|] LT (Beasley, 1982
Chasey, 1970; Schurrer et al,, 1985, Henderson et al, 1981).

ojg% AAANNL AAFEH AP Hut ofzt
AGAR 8AAME AAE FHksH, EFolds 53 A
A AYE FIANZ 7 S 20E ARHE

ST 7718 249 Adste] 2 H A8l
Ade Agasr 5 /Mg 2 FE2 Astd Ausdd, @
< 285 & F A
WIALE skt dAA vl vlg) w2 59
o] 87HE AdloA AHede B Aotk
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g o, AEshe T4 20004 tigAke el W gho
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A UeRTHFernhall et al, 1990; Fernhall & Tymeson,
1987; Pitetti et al,, 1992, Pitetti &Ian, 1990, 1991).

A7l HAles Al W& Avtare AT
(VO. max) 37| FHVE max) Ao =H 2|27l
QSo] Z& A nlAellel vls) A5l 20~40%
Hojzitkal &) 5 thFernhall, Tymeson, & Webster, 1988).
3 A HAfQle] W skA] ZEE AWAF AHAAA
SHel AlH7)sel #3k AR ¥ 73S, 199004
The Modified Balke/Ware treadmill protocol®l] w2 43 2]
T ol 2 ZRte gl ol gl o o X A4l
oetal Asstginh oA AAA Y AH7)Fe T
AA e} 159 Bt FFY oA 2, 2ATYo| A4t
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t -225 306 015 451
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ok Al BE 87 A 744 537~ BAH ARE 0|43}
o 52 7oz BAEY. A¥ 147 A 32 3y,
Calibration& & § AABIATE 249 A2 A7le ZFu
FERER)FO] 075 ratio 0] FRHAE W AZEIATh
B4 AIE Hu At (HR Peak), #IAHAIFFHVO,
Peak), DHAIET HIALAHATHVO, Peak/kg), Hi 3
7]%H(VE Peak)= %%ﬂ%it}.

A AHQl GSMI (Humac. USA)E ©]439]
I WA AR =229 Y, I99E
60°/sec, 180°/secol Al SAS AT 2o FHL
60°/secol Al 53] AAlste] 1 F HuAE, k99
& 180°/secoll Al 53] At 1 F H1AE FHskA
< 7ot 34 A Uehd 554 28 NmeE 1/}5}
Wow, dojzl 28 #E AFToE vhe Al & 5 99
A% HohE (Peak Torque/kg)S AH&3tAT

1

N oo
of

N Jb Jb

Y ol b b

p
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o

T4+ uH 9] AN Wingate anaerobic test)

A Y AL AAZA o 21rE (Excalibur
Sports : Lode B. V. Netherlands)E ©]-&-st%] 30 WAnNT
(Wingate Anaerobic Test)s A A3tTt.

H3h= 075 x AF = TorqueNm)2 = Zoltt. 34 A
d2amEel e 2§ 717 387 F31, Warmeup A7
1023t o] AP £58 FAH & F “AlRY ] = Al
9 9 30 B AdoE wEA AYAFE EYEE

o &

=

G o @ 2o ARS It 449 ersae
oZIrEe] QA8 AFHE ol AF ZRsT. Ta

AR t\‘iod% B3¢ (Mean Power), 3] 319}-9](Peak
Power), A%% 3 119}%)(Peak Power/kg)E Z43}Ath

5) 71=AHSH

773719 Bask Agea T AHFRle] S}
At FEoz AdAsidlon AR FAYEFA=),
TATHEFL TN, DR (AIE2R) Y 7] &5
< 348k 1 715& ST

6) Edold T2 A

@ Adapted Training

ARG PG RAFAADE, B SA2dD

NosEoE e840 TS Fohe HPAT

(Fernhall et al., 1990; Fernhall & Tymeson, 1987; Pitetti et
al, 1992; Pitetti &Tan, 1990, 1991, A8+ 2 7135, 1999)
sto] Eeto| QW EY I JolE Efolds HY3 AF E
oo sFZRIM R FAGT Tl HAPAT
SAME HolE Efoldyt Zeo|WEY Egolds
5 AN EFEHGo] folE Edoldoly Zeto
SWEY EFoldrts AN ZAHRT ZHHolg= AT
(BAY, 27d, 2001, ZAS 5, 2002 ¥EA 5, 2002
FB7 5, 2005 Hoh$- 5, 2001)E°] BiFH Qi
Ao oY oY FoYdE ZH]LF 158, 9
E Efo|Yd 0%, Zeto|eES EFoly 208, F&
15 l"f_r TFA%L Y, %30‘0% #H¥% 15%,
oy 50_,_ g]_orz

A A Y2 211 &F ATt woMle
7y FEeEE F8(HWE, 2008)<
Zste] Eold %“{ s HHOHI sAY F2 % E}

3 2. Adapted complx training program

TE e 45 HEAE ARNE)
Warm up  Stretching , 500m Running 5Stimes/week 20
Smith Squat,
Weight Leg curl 30~60% 15 x 33 %
training Leg extension, IRM  times/week
Calf raise

Vertical depth jump, box 15 x 23
Plyometric  Box jump march height times/ 25
training  Barrier lateral jump, 30~50cm week
Box lateral shuffle

Treadmill 50~70%  50min
training Jogging~Running HRmax 2times/week >0

Cool down Stretching , 500m Running 5Stimes/week 20

3 3. general training program

72 8
Warm up  Stretching, 500m Running
Work out Ball control, Dribble, Pass, Shoot
Offence/Defence, Team play
Friendly match
Cool down  Stretching, 500m Running

/3 A
5 times/week 20

4 times/week 50

1 times/week 40
5 times/week 20
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AAIE SPSS (Statistical Package for Social
70 A ZEIHS AESt BIFMIF 24
AESHAL, ’\W A Fo ASS Hlsko
T ZAA (Paired t-test) S AAFAT =& A 7¢
oA Az FFHEAE Loky] Hel 4
% (Independent T-test)= AASHATE &
FJFEL p< 52 35T

2
2
Reh
—_

=
@
>

e ot rh: m\ru
—

ey
M
12
o of
Ho nﬁ ©
ok

o ol ol
o i
A=

i

ofm 4t B 2

m. J+23

1 o598 ¥}

Gr +dd w2 a3 3
<E 49 2o HAdA2AFHVO,

peak) AT Fdo] Fd H-Foll fFolshdl S7kskAL

T 4 Fd t p

Adapted Training_185.75+8.38_179.00:2.89 3576 037"

HR peak General Training_184.75:2.06_189.00:541 2201 115
(bpm) t 22 2791
) 824 032

Adapted Training 3495557551 38550:38006_-3513 039"

VOazk General Training 3457.00:14459 345675414088 124 909
(ol i) f -026 1820
p 981 119

VO, Adapted Training 54344686 5830534 3438 041*

peak/kg_General Training  53.890.97  53.95£1.00 2743 071
(nl /min/ t 129 2791
kg) D 905 032

Adapted Training 116.65+27.17 12852:2693 23411 000"

VE peak General Training 1147541952 117.15+1871 -169 169
(1 /min) t 114 694

) 913 514
Mean £5D(* : p< 05, * : p< 1)
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(r<05), GT Hete T4 A-Fo ga 37}
Ouf frol3k Aol YERIA B
A AT Fdo] A4 Xd-?oﬂ agtel Fofd
Aol 5 YEP A (p<.05), General training 159 B4
B Fd A3 247 18475:206(8)), 189.00:5416(3)) 2
425%] S7FIAAT o3 Aol YehA &gttt
FAAET HAHEAFAFH(VO, peak/kg)e ATFHO|
Fd Ao FofstA 71 & W Ep<05), GT J&2 &

d A-Foll FoF Aol UERA Agtt

1 $7)3(VE Peak)& AT Hho] Td A-Fo fo
Al S7FkAAL(p<01), GT JE2 #d A-%F da 571
SIAAT frof @ Aol YRR &gttt

2. A2y A}

1) FIEE 60 504 SAATT Hl2E

8572 Adapted Training? General training®] Zt4%
60 " /sollA FE AHEShE WO spAZEo ik B4 A
Ih= <& 559 2o

TFAHCE AHEH AlZoA Adapted Training 159
DA FT T8 (Peak Torque/kg)d] A= & A-F
o Zk7h 2025046940(Nm), 221.005919(Nim) 0.2 1850(Nim)
S7k8t frofgk Aol YRSl General training ~1%-2)
DoIAIFE A8 (Peak Torque/kg)d] A= €6 A&
o Z¥7} 201.25+32.00(Nm), 203.00+33.11(Nm) 2.2 1.75(Nm)
S7FIAA T Felgh Aol UrhA] 3t (p< .05).

22004 Adapted Training 5] DoIAET Auie)Peak
Torque/kg)®] HoA= Fd - 27 12575+44.387(Nm),
138.00:4023(Nm) 22 1225(Nm) S71ste] folst Ajolg v}

E5 445 607 /solH 28 2443
Hel ek Fdd ¥4 3 t p
Adapled 20250 22100
Training 6940 5919 o2 M8
General 20125 20300
Bxtensors  Training 3300 311 ML 3D
; B 51
p 95 60
Adapted 1575 13800
Training +44.38 w0y 27 013
Generdl 1275 12400
Foxors  fraining 1238 197 T 2B
i B0 67
p 904 546

values are meantstandard deviation. (p< .05)
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WY, Gereral training 1F9 THIAIFTE HohoE(Peak
Torque/kg)®l Bl Fd 25 27 12275i1233(1\fm)f
124.00411.97(Nim) 22 1.25Nim) 37 BISAATE frofdh 2ol 1
ERA] 23tthp< 06).

2 A& 180 ' ol 2AFTE H2Y

857+9] Adapted Training¥} General training®] Zt4%
180 * /sl F2 AHEShe L9 A2 g B4 A
;}_‘: <¥ 6>J7+ 7l1;].

TAXLE AwEE AZolM Adapted Training 152
HA5T Mol (Peak Torque/ke)d HHAE 8 A3
of 217} 12350+40.583(Nim), 141.00=3490(Nim) ©.2 17.50(1\&11)
S7k8t <™ >3} 2o wofgh AolE HERSIAL, General
training 1559 FHAETTE HT# (Peak Torque/kg)®] B
A= Fd A-Zo] 27 119.75:22.096(Nm), 120.75+21.25(Nim)
2% 100Nm) S7FtGAR, Foldh Alols uehdAl &3
Thip< .06).

22004 Adapted Training T8¢ THIAZY Hrjody
(Peak  Torque/kg)® HeAl= FH A3 7474
96,0038, 962(Nim), 114.00:35.86(Nm).2-2. 1800(Nm) Z7}3}¢]
<29 2>¢} Zo] frofg AolE YeRHRIAL General training

E 6 4552180 /sl &Y =4 A
HQ A

j83

¥4 7 TH T t p
Adapted Training 123504058 141003490 -4.341 .(023*
General Training 119.75422.09 120.75:21.25 -1.732 182
t 162 991
p 876 360
Adapted Training 96.00:3896 114.0035.86 -10.392 .002**
General Training 10225+9.06 104.00:830 -2049 133
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e

X3}
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3. F4 ¥}
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”‘JJH of gt &4 Ade <t >3} 2o
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(Mean Power)®] B2 <18 3>3 2tk &4 -3 7z}
7t 796.004279.32(Watts), 85250+28249(Watts) 2 53.50(Watts)
7t ol 2folE eI, General training 142

7. Fdad o] S48

W9 a4 Fdd _FAF { p
Adapted 79600 83250
Training 2932 2249 11319 01

Mean General 733.75 73750

power Training +73.07 +70.89 -1.378 262
t 431 793
4 692 480
Adapted 136375 140850
Training 59026  +589.69 -19569  .000
General 121950 122550
Peak power Training ~ +17604  *171.23 1188 320
t 468 5%
p 667 588
Adapted 1885 2135
Training ~ #5.83 5y 8660 003
Peak General 19.25 19.40
power/kg _ Training +1.08 +1.04 1260 297
t -135 719
p 01 499
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a9 3. 258 Bauele W3

HiAe F Sl 27t 733.75473.07(Watts), 737.50+
70.89(Watts) 2 3.25(Watts) &7}t A5t 23k atole y
EFLEA] 94 34THp< .01).

3199 (Peak Power)e <Id 4>¢ ZTh  Adapted
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122550+171.23(Watts) 2 6.00(Watts) Z7F3F9A5H #-2 &
Aol UEREA] e3kThp< .01).

2500+

2000+

15004

10004

Peak Power (W)
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Pre Pclnst Pre Pclsst
AT G.T
a9 4 548 Ao st

FAANTT A2} (Peak power/kg)= <1 5>9F 2t
Adapted Training 1550] & -3 217} 1885+5.83(Wa
tts/ke), 21.35+532(Watts/ke)Z 250(Watts/kg) 25t 5
7V8}943, General Training 15§50 Fd A-Fo 1925+
1.08(Watts/kg), 19.40+1.04(Watts/ke)Z 0.15(Watts/kg) 7}
SIAAT frofd Aol VEhA] fskthp< 01).
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dofl o &4 e <& 8>3 2tk
FAZoZ AwEw Adapted Training 159 #HH=Z9
sk <a¥ 63 2o ™ A3 47 95043.78(cm),

%8 71xAY 24 43
el At Fdd  Fd 3 t p

i Adapted Training 9504378 13254, -15.000 .001
Sit General Training 96311427 10.63£1320 -1.732 .182
and
Reach t -017 380

p 987 75

Adapted Training 29.00+1.82 30.75+2.06 -7.000 .006

Gide General Training 26.75+2.63 27.25+3.09 -1732 .182
step t 1.406 1.882
p 209 109

Adapted Training 31.25+1.89 36.50+2.64 -7.000 .006
Git  General Training 31.00£6.05 31.75#590 -3.00 .058

up t 079 1467
p 940 19
values are meanzstandard deviation. (p< .01)
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1325:403(m) = 375(cm) frolstAl S7Fe3aL  General
Training 15&°] && Z1-$0f 963+14.27(cm), 10.63+13.20(cm)
2 1.00(@n) F7FBISHARE frofd Alole WehbA] ekkp< .01).

Ato]E2Ele] Wish= <9 7>3 2t Adapted Training
aFo] -3 7z 29.00+1.826(3)), 30.75+2.06(3)) 2
1.75(3]) frl3tAl S7FetAaL, General Training 1&°] &4
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itk
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S BA HIF SEe =gAR HAdY s TE
e aEM Adred 29, SAFEs PNE F
THDurstine, Moore, Painter & Roberts, 2009; Beasley,
1982; Schurrer et al., 1985).
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Sujgh=t oA AAAA YR AT AV U

Mo oY ofx

E
rs
¢}

-

X

=

ofr
12
[

o
% e 5 & W Bo B ¢ vt Bad 2
L A2E 7] dME o B2 W] a7dTh &
AT A3 Fo5iA F718ke] Adapted Training®] 5734



20| XXl =7 IcHE STMr=

=2| 2570l 0xl= 52 79

447} < SHAEE  HZH(Peak
o5& 245 Wt ol o F8%
HeHow  FAshks ot
(Caldwell, Adams & Whetstone, 1993; Perrin, 1993). £ <1
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The Influence of University Shooting Athletes Life Stress on Performance Impact

A o|EFE . 719 - AT d=A Sty

T O = fu il

Jang, Kap-Seok - Lee, Dong-Jun - Kim, Woo-Young - Kim, Jung-Min Korea National Sport Univ.
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Abstract

This study student shooting performances of the players on the impact of life stress by looking out the fire provided the ba-
sic data for the map was studied for the purpose. The study of the 25th Federation of University-based shooting shooting
shooting game players play in college one of 100 people were selected. That life stress scale was utilized to test one vegeta-
tive response results, except for taking a sample of 86 people found the following facts. First, the student shooting players
according to gender was compared with life stressors more women and their future employment, economy, values and aca-
demic factors were higher in the average, and economic factors were significant. Second, according to the grade of student
shooting player was compared with life stressors Grades 1 and 2 showed a low-stress life exponent, 3, 4 grade, respectively.
Future employment and life stress factors and the values of the factors were significant factors. Third, the player’s prize-win-
ning student shooting life stressors according to the results of comparing two players in prize-winning career without win-
ning players than life stress exponent, respectively. Fourth, the student shooting performances of the players on the impact
of life stress out about the results of the performance - life stress was found to influence the future academic and employ-
ment factors influencing factors were static.

Key words: Shooting, University Shooting Athletes, Life Stress
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1. M&

AHAE Y ¥ Z(mental sports) 24 TR FEol
E7bsste £ Aok sk a5 A71=A AT
€ 228 FASL 2dsof k. =3 AA L Algo] F
< 7K A3 A ExEe o= At A
HWEATE 7He BAskE 715 7IEA A, BF, 2F
Ad, Ao A& Hu A" A, A At
Z3}5 o]F W £ 7]50] 7tedith

AARSES A

d A AR AR A3E A @
R E AEHAE AT AA A A BE A
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FAA Pk oJAY AlYH 221 A7 YFE WA
H 58 NS o7 4F AgEe oY 7 AdA §
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TEAes e AAdA 719 dPE 1 Aol
FYE 7 T ¢ Yo 2YY LdiFd 2EHAE T2
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g W) PET. 3 A¥x2 FHoM AEGrE F
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ol Alop7t ot 1 1, 7Ve%e T sk Ar1Ee
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Abstract

Under the improvement direction of Taekwondo competition for globalization, this study is tried to reconsider social current
issues raised from Taekwondo competition with the Olympics as the center and find a practical solution to a problem.
Particularly, study intended to regain nature of Taekwondo by reminiscing achievement until now which is globalization’s
driving force and reflecting on the present and show visually that Taekwondo competition has chivalry. As a result, issues
raised from Taekwondo competition are not new appeared problem. They are chronic problems after the adoption of com-
petition as different method and form. Eventually, "boring game method’ and ’judgement dispute’ as chronic problem are
not resolved until now. Therefore, it is considered that finding fundamental alternative is desirable away from repeated over-
lapped solution. Researcher suggested to find new direction of Taekwondo competition through training of sports ethics.
Now, there are many athlete and participator used any means to get win without respect to corruption, fair play and sports-
manship exposed by media. In this era, training of sports ethics is essential. Traninning of sports ethics, although funda-
mental alternative requires a lot of time compared to existing institutional way, it is certain that sports ethics is surely man-
datory course and education for step on right way and more ideal globalization of Taekwondo.

Key words: Globalization, Taekwondo Competition
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The Relationship between Performance and Leadership of Judo Coach’s

$E- UL AR IRASYSE

Jeon, Seung-Hun - Cho, Min-Sun - Jung, Bu-Kyoung Korea National Sport Univ.

20

& a7 AEARA uas %71@1% WAE ASH R FHstast shed 240 gtk oldd d7Es 24
3171 st A=l e fEAS 228S A 2R St AR RS As) Wright(199%)7h AEE Wea 2uy
Ao} Q3 (2002)7F AR AAE A7 l ALE Agst #18 ARE SPSS/PC 1509 AMOS 508 ©]-&3to 7]

SEASH B4 QBH, NI B, AANFRY, JAw) BY, BRFUAARES AT o] Ay
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Hgzol Aol k. BA, HEATY AFEALA S0 det H7180] @ ANFEANE Aol7 Uk A,
AsAL] AL A1 FE vAT Yok FEAEAL] AEH Wt 2245 UAR 27180

Abstract

The purpose of this study was to identify the relationship between performance and leadership of Judo coach’s. The instru-
ment for data collection was a questionnaire in which performance by An(2002) and leadership as identified by Wright(199).
240 subjected were selected from Judo teams in Korea by the cluster sampling method. Among these selected subject, 222
responded, and data analyses consisted of employing descriptive statistics, factor analysis, one-way ANOVA, correlation and
standard multiple regression analysis using SPSS/PC+ 15.0 and AMOS 5.0. The following results were obtained: Firstly, there
was a significant difference in leadership of Judo coach’s by socio-demographic variables. Secondly, there was a significant

difference in performance by socio-demographic variables. Thirdly, leadership statistically and significantly influences
performance.

Key words: Judo, performance, leadership
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The Aspect of a Change in Ballet <Gisell> in Light of the Historical Context
- <Giselle> by Jean Coralli and Jules Perrot, <Giselle> by Mats Ek, <She, Giselle> by James Jeon -
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James Jeon Korea National Sport Univ.
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Abstract

This study figured out which aspect was shown in light of historical context as for works such as <Giselle> by Jean Coralli
and Jules Perrot, which can be said to be the essence of romantic ballet, <Giselle> choreographed in 1982 by Mats Ek, and
<She, Giselle> by James Jeon at Seoul Ballet Theatre, who re-analyzed it with 21C modern sense in our country. These three
works were greatly influenced by historical characteristics at that time. Giselle in the 19th century contained a weak woman’s
image, which was lost the female identity, while being noticeably indicated sociality at that time that had emphasized the
social class. Mats Ek’s Giselle, which was contained the unique philosophy, expressed the happening a little more realistically
that Giselle goes to a mental hospital in Act II. James Jeon’s <She, Giselle> depicted a strong woman who takes responsi-
bility for a child with earning monty by having the body as medium after going to a red-light district instead of death,
thereby having depicted the female subject, who gains freedom in the spiritual aspect. In this way, even the classic ballet
works are expressed differently depending on philosophical propensity to which a choreographer points according to histor-
ical flow and also to sociality of each country.

Key words: Ballet, Giselle, Jean Coralli, Jules Perrot, Mats Ek, James Jeon
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AAEEH AL B3o] 2EHG 29} -2 HA e F3F

Effect of Physical Exercise and Mental Exercise on Stress and Depression

ZHE - OAD FRALYtL
Cho, Sung-Ho - Oh, Jae-Keun Korea National Sport Univ.

29

B ATE AALED JULES WA 1 NS Ueh TUE BE, ¥ o3 A A G Fal

7] Sistel AASET HEE Astel 299 YA IS FHEY el AALF PBES), FALF Veees), AA
2 g e

A2 AeE An=g), 127 B4 BHn=9)° . 857 AN, RE W
24< A9t 49 % 94 59L AR w9Y AR AT AR AT dTARE wmdow%
g }\

279L olgael 712 E7Amean, SD)E

Q

repeated measure ANOVAS AHE-ste] 2% ofSich Bsatd & 9 SAZoR %A s x}om 7éﬂ+°ﬂ A o
AHFE A (one-way ANOVA)Z LSDE ©] 83t AAFASE AASIHOH, 5AH FoFE p<06Z A3 & a+
o At WA 5 WHo] o]¢hy] U FHE FE LhoE frod A7t gioy, HANEE, 5] EY
o a9t H3t o vte] Felle EHAR] Z0E UERT shARE AT 2 HAEY AFA At wFol w@A £
o] Z7L, ookt AE Y, AEAR] WET T TG ot AT UM A9 98T Zl0E ARd.
Abstract

This study was purposed to examine the Effect of Physical Exercise and Mental Exercise on Stress and Depression. Total 32
university students were randomly selected(Physical exercise, n=7; Mental exercise, n=7; Combi Exercise, n=7; Control, n=6).
Body composition, Rest Heart rate, Blood pressure, Cortisol and Brain waves - a wave were measured for collecting data.
One-way ANOVA was used to analyze difference among the groups. LSD(least significant difference) was used to verify sig-
nificance among groups. Significant level was p<.05. The results of this study were as follows; Combi Exercise was no sig-
nificant difference on DBP and Cortisol, but it could be effective on Rest HR, SBP reduce and Brain waves - o wave. In
conclusion, combi exercise could be used to reduce stress and depression, but it needs more extensive study due to limited
results of variables.

Key words: Combi Exercise, Rest HR, Blood Pressure, SBP, DBP, Cortisol, Brain waves - « wave
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The Effect of Complex Training Program on Cardiopulmonary Function and
Blood Lactate Concentration in Rowing Players

S - e - ddE - ALY - 2% IFAgYSE
Her, Jung-Eun - Kang, Dong-Kyun - Byun, Won-Tae - Kang, Eun-Bum - Cho, In-Ho Korea National Sport Univ.

ATE BPEGIY FHo] 2ANFEY =0l 2000m(0]3t 2000m) EYA FIHE Aty Wl FETHHd 1|

FFE Lot 1 EHo] k. # AP 2 dHd ZANFE(EH, 20894157y A1 ¢ 83.971037cm; &
g : 506+1.5%r; BMI : 24.92+1.98; WHR : 2+003) | Fofstel 853t BEHEE AT FHEH YL 4
Edold(3 = %, &2t 2y 1 Z, 29E, 94 4, g1 Z)d Aol 2YHAoE o] F(E0zx)5tH, 60
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Abstract

The purpose of this study is to examine combined training effect on physiological factors and athletic performance ability in
2000m indoor rowing athletes. Well-trained rowing athletes were participated in this study (age 20.24+0.29 yrs; height
184.40+1.20 cmy; exercise carreer 5.07+0.44 yrs, BMI: 22401046, WHR 0.80+0.01)and 8-week combined training were
performed. Combined training included weight training (Lat puldown, Shoulder press, Wrist curl, Squat, Dumbbell lunge,
Leg curl) and indoor rowing machine with 60-second maximal stroke exercise with gradually increased exercise intensity.
Blood lactate concentration after training did not differ according to the method of training.. For heart rate, there was no dif-
ference in each 500m section with and without training and there was a statistical difference in 500, 1000, and 2000m section
based upon combined training. Each 500m rowing section time was statistically decreased due to combined training however,
there was no difference in stroke rate. In conclusion, combined training may increase aerobic and anaerobic power ability,
and there fore, this may positively affect athletic performance ability.

Key words: sport talents, cardiovascular capacity, isokinetic muscle strength
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103 ﬁgiigg 16 459 508
153 ﬁ;ﬁﬁ 16 2103 166
203 %65‘2216; 16 3489 080
303 g:ggig 16 2834 1

P<05; *P<01; **P<001
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o5 7% A9 H] 3(XA])
MANOVA Multivariate analysis of variance/ THH <2-4] 44
ANOVA Analysis of variance/ ¥ B5-)(univariate) °
df Degree of freedom/ZHT%
f Frequency/¥1 %
F Fisher's ratio/Fisher's FH
Ho Null hypothesis under test/ %97}
H1 Alternative hypothesis/ 71
M Mean/ A&
Mdn Median/ %3]
MS Mean square/ 31 A5
n Number of subsample/3H¢] @ ARl ojeg]
N Total number in a sample/ ZA| EE Al
ns Nonsignificant/ S 71 4 2.2 frol8}4] &+
p Probability/ &-&
P Percentage, percentile/®}%-$]
r Pearson product-moment correlation/ A5~
R2 Multiple correlation squared/ 2715
SD Standard deviation/ =2}
SE Standard error (of measurement)/ %23
SEM Structural equation model/ 72842 23 A
ss Sum of square/ A3 ojelg]
Abscissa (7F2F3E, TEjze] 2 X)
Ordinate (M=2}3, 22§z 9 =
2SS e (Al -Jr#ZEH)\-J‘roT) SEe
A standard score/ EFH
Sum of square/AFsg
Alpha/9E 25 &, Cronbach’s WA ¥ A4
Beta/ 01527 &g, X3 a3 AAT
CB X2 a/olE e &8, T8 g3 AAS A7)

Computed value of a chi-square test
/7VeIAE BAA
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2R =UR7] Eastid =UR7]
=@ pH6.0 PH6.0 pH6.0
12cm 12cm 15MPa(mega pascal) 15mPa 15Mpa
8m §M 15% 15%
10um 10pm 10u 28%(w/ V) 28%(w/v)28%(W/V)
12g 2g 0.14mg% 0.14mg% 0.14mg%
51kg 51kg 51Kg 51kgs 20ppm 20ppm 20PPM
36ml 36mL 36m. 1x10° M 1x10° M
20L 201 20.0 1 200L He
125hr 12.5hr 12.5hrs 0.5~08¢g
0508 g
3.8min 3.8min 3.8mins 05 - 08g
10sec 10sec. 10s T2
30mm/min 30mm/min 30mm,/min. 0.001 001
25m/sec 25m/sec (atb)/(ct+d) atb/ct+d
25° °C 30 °C
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