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Aol 18321 Chevreullehe Z#A g2t
of dJair &7 ZHAEANN AF wsisithelE
F, 2012). Felle A3 Al FaRgo] A9 gla
3ol Aol A71Y FhE HHOR she AE A
T 29 s gAY e Yake YuRIZA] o
FotAl AHEE L ATHA T, At Wi 2004
AN, SHE, SAE, o1F, 2020). AA 23
AB £ o] &sh= LRkel 39 2297 5 2k 57%01 &l
g = 39E0] Aol BxAlE AHStL Sl A
o2 Hu¥o}%tH(Sheppard, Raichada, Kouri,
Stenson-Bar- Maor, Branch, 2000).

Aefobel e Zhk A, 2ol opnlieite] Fefol
Zealz} o}a27d, vE e o 2 RE AIE= op|
Ao 2 Yt A4 7], T2]a - 5 Bl
iEo] ot Bl (Greenhaff, Bodin,
Casey, 1996: Paddon-Jones, Borsheim, Wolfe,
2004), 34 % AYolRle dHE T 242
AT S AxE dduo] AEAs} nEZER o}
oA Aot Qite]l Fel= A7ETH(Schloss,
Mayser, Betz, 1994). Z#o}gle] B3 HH&
= AZ o Agold QA F Aokl A%
7T (Ed, 2000).

ARt 02 T0kg B B A5 A 2 of
Bl Fio] 120g AEZ 95%= =429 5%=
o A, 2t FE Tl FrHf e, okF
2ge] Felojelo] SAol} wEAZ B3 Az
AT =Y o F Aik(1g/day) & Zelof
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SHA|E ol A} FHolle] sEe B Ad
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| S 2219 AA7E AR A A 9] ATk
7R AR Al Sletd AW ZeolRle] o] T
o Uehde o2 HudotiBarr &
Rideout, 2004: Blancquaert, Baguet, Bex,
Volkaert, Everaert et al., 2018: Kaviani,
Shaw, Chilibeck, 2020). ¥5F oh} Delanghe,
De Slypere, De Buyere, Robbrecht, Wieme,
Vermeulen 5(1989) &% Aol s%7} 34
A2 A5 Gk T J0E Hudk vl glo
™ Harris® Soderlund, Hultman(1992) &3
o5 Ul Aol FEe RIS Al SJaf Ajo
7F VR 4= otk QA RE EasojA
Aol B3 AHE A 29| 716 3 T
A e FINA AT, 257 3 AR S7Pt
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o, 2 FHE Hod AeES deR o g
A% 77t Feoels A e & Aleat AR
aqxgt ke BHESISIHEarnest,  Snell,
Rodriguez, Almada, Mitchell, 1995). Z#o}El A
= e A3 AR Sk EAF ad
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= 27 EQ YN EE SAEs il S H
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(Burke, Candow, Chilibeck, MacNeil, Roy,
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Y T2 353 (Green, Swell, Simpson,
Hultman, Macdonald, Greenhaff, 1996: Volek,
Kraemer, Bush, Boetes, Incledon, Clark et al.,
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1997), ARSI o SR U= oz
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E] % 693t skl 25g(5g x 53))4 8FF 53] (|4
AAEF, olilzt ZalAtel, AAAAL 3, A A9
Ato], AL )l 2A £} T ol AHES
SIATHANAE, HdE, SAE olFAt 2020
Greenhaff, Bodin, Soderlund, Hultman, 1994:
Maccormic, Hill, Macneil, Burke, 2004).

-

5. MEXz

B d7s Eg 99 2E ARE Windows
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O Aoz} eI 2SIEHp).05).
£ WSS AR ATANE(E 4), AolA|F 159
A 25 BN A7) AR mE AR

). TEa AR

£ Wske vehAl eskem(p).05), 2 ARA7]
35 2 oA Zol7F UehA] 43ttH(p).05).
e
g4 ol HIE

AL Z(kg)

w5}

a8 4. 30 MF0| I2 AA[L

2ol ¢

Aglotd Aol

aga esat o LU
A

(n=T) 26.6(3.6) 26.0(3.8) 27.0(3.4) 26.6(3.3)
BREE

(n=8) 24.4(4.3) 239(4.3) 24.1(4.0) 24.14.2)
RE g2 d(EEdA) o Jedls

4. AU 3H0HE 12y
M3/ A| 228 0j4

o W}

9 2

A Zelobe Wz

A A% 4 e%%

_ﬂ

a5t (). 05> FAAAY) 8 2F 2 )
AE 617t e S9K0.09
) [__EEae

£ 4 0] H| 3t

& A7 Ad 2ol W WSt 3o}
3 AR A A% o] AR 253
Aste] n|x)= G| tis) £ skuAt st A
AA7 el whE Wskel A A2 o] - AR o]
AGAZ vlal] AR Al ZHAsHA ERd B
AolAe 15 AFA 2F BF AT AAW
ZEFA W dehA] odskom, A4

O

7] W Ao|A|at 2183} A4 27 Hlmo =
RE QQlA Apo7h YehA] ol A obel ]
S olEdle 43} Feobd 43S &



16%< ez |7t Aot AHE &
Az/ge) Wstoll A AABES W7t YA o4
Sk, g dAAEdA a7l 20g% 593t
9 Adloldl A E Fo Az W Ay
& A3 AT ARG, iﬂﬂ‘%}%@l 2ol 7} et
WA it A4S
of A AT LAEE ﬂ%*&&i 4?{}% %?é‘—fir

F A Adold HZol Jﬂ}-*égl n3 = W

ARE 29 57 ANLE, 242 Wsl
B gtk 15E, o549, 2016)

= 79 AFEINE Aol HAz
AAzAe] A7 e ggthe ATARE

o] Busojx 1 9=d Percario, Domingues,

Teixeira, Vieira, de Vasconcelos,
Ciarrocchi, Conte(2012)& Hepd =g A4
=S EH*JOE 329 &< Aok AF s o] A
& TE= SIAAT AA 29| HMshs YEhA]
%%, Rawson, Stec, Frederickson,

Miles(2011)& ¥4 1293} oA 84S gi<
23F0% Wrol 657 71t B¢ AlF 1ked
0.03g 2ok A4H 253 A E 259 A
o& Hlwg A AT AL, AT 1
21 AATESY M YA 88 AoR B
&t =3 O'Connor?t Crowe(2007)& @
A+ APE Gude 308E ddeR 6571 A

E g4
olgl s Bg3l 7&49} Zajac, Waskiewicz,

Al A

& ool At

Poprzecki, Cholewa(2003)& 5249 # ¢
H s TATES e E 309 B9 ﬂfﬂo}‘:ﬂ 2
%% NG Aol M BT Al AR, A
W7 Yeh A ettt J%%% "a &

A

Baguet, Bex, Volkaert, Everaert et al.,
2018; Kaviani, Shaw, Chilibeck, 2020)°ll4]
S ATaEAEe] 271 AW Fof ¢
=& WA vlgiA AW Aol &
& WS (4] Ao Aot A
A= QlelM Adobde] gt o] =A e
g Zolghe 717t Wt EHA e A3l
Ao} & Aol

olofe  URFCE  Gotshalk®}  Volek,
Staron, Denegar, Hagerman, Kraemer
(2002)9] 7o et AFEH Y-S A8t
= ¢l 849 IS o w oFF 20g9 2
ol s AFet=s & 23 AAEe $7E
UeldA 3193, Vandenberghe$}t Goris, Van
Hecke, Van Leemputte,
Hespel (1997)& & A7 B33} GAFSHA A9}
Egold ste A4S Wdor Agotels 44
g Ast AR S7PF AASH YEdT
HsiiA Rt AlAzge] Wst Yehve 23

O
qe 1

Vangerven,

o YolA AFFAE digt 27] A Ao}
g e geeb] ofed A Aot Rz



148 A

& ol

oAH B 4 7&401]*1 W1zte] Aol Fo
T DAL AR AR AeAl 71K o Qe
AT AR 71k 2E AARAY] WSS oE
ojlitta(Dawson, Cutler, Moody, Lawrence,

Goodman, Randall, 1995; Earnest, Snell, Rodriguez,
Almada,  Mitchell, 1995  Fernandez-Landa,
Calleja-Gonzalez, Leon-Guereno, Caballero-Garcia,
Cordova, Mielgo-Ayuso, 2019)& shut 274 o=
Zelobele) 32 <9 AA24) Wsh} ey
Al okt ATARES B A Aokl
Jiﬂi*éﬂ Hglel] g2 nd 5 9lo]
Z7] WA Aglotd Wi

JM% L/} ek AMW.

W3]

A4e

ooxe

oy

4o

=
2

oZ:

o

R

rfO

:(?‘:1

v

Eul

K

l

e

o,

—[N oL
S

>
ol

>

ol

4

o £Q
32

o

ofof] F&ATA]

3 A Zglopel e JaFS

BEd g B
Aoz Holt},

)

re
—
10,
=
r
k3
fd

o -

re N
¥
¥o
i

-
S
L
ko
mg){_l{

V. 2E

FPE

P A A W et 2k
A A AR oSl AN 2%

o ) B4 A £5L
Sl el AAE Aok 44

T:.
E
$598 F4S A% NEAEE A

=

2

re o
3 4@
0 O

X

r_lr'
o
ook
H

g,
e,
ri >

ol fo -y

1 o

1 me
e
ro r

o of

ool >y

olo L Zo

D .
o |o
> i
ro 4
o o
> R
o pacd
E £
ok

N

il

&

>

(o3

£ ;

.

ot o

=
>
B
ofN
o
=)
B3
o
oft |
__>il‘
3
o
ot
ri
A
ot
!
MR
=

YERA %
oA =
o2 Aol WA

sle] ARNAI B fel @ 2ol
storl, 2 AAAAY 2§ 2 ¥l

Ao|2 vehiA) go} 22

e
N

=

=

gt Aejobdl 774 AH7E ode] A2
VFE AN ¥gee & 5 Ik ol 2
A7 Avke 25 9 299 Pl e7HE 7
4, w7 A3E, Eof ok 9 Hojdd §
B 22 54 5 AR o TEAFAA Sl
A Fd Z2ade] A&E 22 dA 47
g & 93 712AsR 289 & 9l AL



oy
o2

AA15(2007). FdlobE A A4EA19] Methionine

A Aalolel W7k Wals} Adlolel 24 AF A A

e
¥ A AT

& ool At

At 25A(2020). 7] Aokl AF7E 714 g H-9 ‘ﬂﬁ}oﬂ S 12
A EHERIA] FRAES] & lS‘ o nA= s+3]7], 15(4), 855-865.
ofek ghaAlS--8-3k3 %), 25(3), 287-298. Baechle, T. R., & Earle, R. W. (2000).

| AT WEA(2004), Aokl %— kR
3 A3y 9-50] AlA|2A T} 37]?"1] |x)=
g3k, AT AA], 15(4), 2079-2092.
(2009). 27)7te] Ajo}el FHel) wlE -

NSSo) A2z BZ| 2] Wi} U]ﬂ-
6}} A /\].GLH w3 Aty WS L%

£33]7], 11(1) 231-241.

(2000). o}l Eddztz Eo A)7)7} Az

E $% A0 Az g 42 % 54
<L
| Y

=4 sl o vl

5 Mhm w*ﬂsw, wm:.: g9
AskekA 2 F 9 SESP=EHo) v)H]= o
8k 713y H]—/\].ﬁl-_l,] =i Sk Uk,

7 ol F ol «w 55
o) wist. FIASEIA, 21(6). 13-25,

AN, AE, SF, ©l4H(2020). ﬂelo}ﬂ

271 10078 gel7] 774 7123 8%

Bemben, M. G., & Lamont, H. S.

Benton, D., & Donohoe, R.

Blancquaert,

Essentials of strength training and
conditioning. The National Strength
and Conditioning Association(2nd),
Human Kinetics Champaign, [llinois:

Human Kinetics.

Barr, S. L., Rideout, C. A. (2004). Nutritional

considerations for vegetarian athletes.
Nutrition, 20, 696-703.

(2005).
Creatine supplementation and exercise
performance: recent findings. Sports
Medicine, 35(2), 107-125.

(2011). The
influence of creatine supplementation
functioning  of

on the cognitive

vegetarians and omnivores. The
British Journal of Nutrition, 105(7),

1100-1105.

L., Baguet, A., Bex, T,
Volkaert, A., Everaert, I., Delanghe,
J.,  Petrovic, M., Vervaet, C.,

DeHenauw, S., Constantin-Teodosiu,
D., Greenhaff, P., & Derave, W.



150

(2018). Changing to a vegetarian diet
reduces the body creatine pool in
omnivorous women, but appears not
to affect carnitine and carnosine
homeostasis: A randomised trial. The
British Journal of Nutrition, 119,
759-T7170.

Brosnan, M. E., & Brosan, J. T. (2016). The

Burke,

Burke,

role of dietary creatine. Amino Acids,
48(8), 1785-1791.

D. G., Candow, D. G., Chilibeck, P. D.,
MacNeil, L. G., Roy, B. D., Tarnopolsky,
M. A., & Ziegenfuss, T. (2008). Effect
of creatine supplementation and
resistance exercise training on muscle
insulin like growth factor in young
adults. International Journal of Sport
Nutrition and Exercise Metabolism,
18(4), 389-398.

D. G., Chilibeck, P. D., Parise, G.,
Candow, D. G., Mahoney, D.,
Tarnopolsky, M. (2003). Effect of
creatine and weight training on muscle
creatine and performance in vegetarians.
Medicine and Science in Sports and
Exercise, 35(11), 1946-1955.

Cooper, R., Naclerio, F., Allgrove, J., &

(2012).

supplementation with specific view to

Jimenez, A. Creatine

exercise/sports performance: an

Dawson, B.,

update. Journal of the International
Society of Sports Nutrition, 9(33), 1-11.
Cutler, M., Moody, A.,
Lawrence, S., Goodman, C., &
Randall, N. (1995). Effects of oral
creatine loading on single and
repeated maximal short sprints.
Australian Journal of Science and
Medicine in Sport, 27(3), 56-61.

Delanghe, J., De Slypere, J. P., De Buyere. M.,

Robbrecht, J., Wieme, R., Vermeulen,
A., and Normeulen, A.(1989). Normal
reference values for creatine, creatine

and carnitine are lower in vegetarians.
Clinical Chemistry. 35, 1802-1803.

Earnest, C. P., Snell, P. G., Rodriguez, R., Almada,

A. L., & Mitchell, T. L. (1995). The effect
of creatine monohydrate ingestion on
anaerobic power indices, muscular strength

and body composition. Acta Physiologica
Scandinavica, 153(2), 207.

Fernandez-Landa, J., Calleja-Gonzalez, J.,

Leon-Guereno, P., Caballero-Garcia,
A., Cordova, A., & Mielgo-Ayuso, J.
(2019). Effect of the combination of
monohydrate plus HMB

supplementation on sports performance,

creatine

body composition, markers of muscle
daage and hormone status: a systematic
review. Nutrients, 11, 2528.



A Aot W7

Garber, C. E., Blissmer, B., Deschenes M. R.,
Franklin, B. A., Lamonte, M. J., Lee, 1.
M., Nieman, D. C., & Swin, D. P. (2011).
American College of Sports Medicine
position stand. Quantity and quality of
exercise for developing and maintaining
cardiorespiratory, musculoskeletal, and
neuromotor fitness in apparently healthy
adults: guidance for prescribing exercise.
Medicine and Science in Sports and
Exercise, 43(7), 1334-1359.

Glaister, M., Lockey, R. A., Abraham, C. S.,
Staerck, A., Goodwin, J. E., & McInnes,
G. (2006). Creatine supplementation and
multiple sprint running performance.
Journal of Strength and Conditioning
Research, 20(2), 213-211.

Gotshalk, L. A., Volek, J. S., Staron, R. S.,
Denegar, C. R., Hagerman, F. C., &
Kraemer, W. J. (2002). Creatine
supplementation improves muscular
performance in older men. Medicine
and Science in Sports and Exercise,
34(3), 537-543.

Green, A., Swell, D., Simpson, L., Hultman,
E., Macdonald, 1., & Greenhaff, P.
(1996). Creatine ingestion augments
creatine uptake and glycogen synthesis
during carbohydrate feeding in man.
Journal of Physiology, 63, 491.

Wsp} 2eold 72 43 A 4%

& ofge] AR 257 Wt |

rr

9% 151

Greenhaff, P, L., Bodin, K & Casey, A (1996).
Dietary creatine supplementation and
fatigue during high-intensity exercise in
human. In @ Maughan, R. J., &
Shirreffs, S. M (Eds.). Biochemistry of
exercise [X. Human Kinetics. Chmpaign,
IL, 219-242.

Greenhaff, P. L., Bodin, K., Soderlund, K.,
& Hultman, E. (1994). The effects of
oral creatine supplementation on
skeletal

during repeated bouts of maximal

muscle ATP degradation

voluntary exercise in man. Journal of
Physiology, 478, 149-155.

Harris, R. C., Soderlund, K., & Hultman, E.
(1992). Elevation of creatine in resting
and exercised muscle of normal
subjects by creatine supplementation.
Clinical Science, 83(3), 367-374.

Jeukendrup, A., & Gleeson, M. (2010). Sport
Nutrition: An Introduction to Energy
Production and Performance (2nd ed).
Life Science: Human Kinetic.

Kaviani, M., Shaw, K., & Chilibeck, P. D. (2020).
Benefits of creatine supplementation for
vegetarians compared to omnivorous

athletes: a systematic review. International

Journal of Environmental Research and

Public Health, 17(9), 3041.

Lukaszuk, J. M., Robertson, R. J., Arch, J. E.,



152

Moore, G. E., Yaw, K. M., Kelley, D. E.,
Rubin, J. T., Moyna, N. M. (2002).
Effect of creatine supplementation and
a lacto-ovo-vegetarian diet on muscle
creatine concentration. International

Journal of Sport Nutrition and Exercise
Metabolism, 12(3), 336-348.

Maccormick, V. M., Hill, L. M., Macneil, L.,

Burke, D. G., & Smith-Palmer, T. (2004).
Elevation of creatine in red blood cells in
vegetarians and nonvegetarians after
creatine  supplementation.  Canadian

Journal of Applied Physiology, 29, 704-T13.

Mujika, 1., & Padilla, S. (1997). Creatine

supplementation as an ergogenic aid
for sports performance in highly
trained athletes: a critical review.

International Journal of Sports

Medicine, 18(7), 491-496.

O'Connor, D. M., & Crowe, M. J. (2007).

Effects of six weeks of beta-hydroxy-
(HMB)

HMB/creatine supplementation on

beta-methylbutyrate and
strength, power, and anthropometry
of highly trained athletes. Journal of
Strength and Conditioning Research,
21(2), 419-421.

Olsen, S., Aagaard, P., Kadi, F., Tufekovic,

G., Verney, J., Olesen, J. L., Suetta,
C., & Kjaer, M. (2006). Creatine

the

and

supplementation augments

increase in satellite cell
myonuclei number in human skeletal
muscle induced by strength training.
The Journal of Physiology, 573(2),

525-534.

Paddon-Jones, D., Borsheim, E., & Wolfe, R.

R. (2004). Potential ergogenic effects of
arginine and creatine supplementation.
The Journal of Nutrition, 134(10),
28885-28948.

Percério, S., Domingues, S. P. D. T., Teixeira,

L. F. M., Vieira, J. L. F., de Vasconcelos,
F., Ciarrocchi, D. M., & Conte, M. (2012).
Effects of creatine supplementation on
oxidative stress profile of athletes.

Journal of the International Society of
Sports Nutrition, 9(1), 56.

Powers, S. K., & Howley, E. T. (2015). Exercise

physiology: Theory and application to

fitness and performance(Ninth Eds).

Rawson, E. S., Conti, M. P., & Miles, M. P.

(2007). Creatine supplementation does
not reduce muscle damage or enhance
recovery from resistance exercise.
Journal of Strength and Conditioning
Research, 21(4), 1208-1213.

Rawson, E. S., Stec, M. J., Frederickson, S.

J., & Miles, M. P. (2011). Low-dose

creatine supplementation enhances



A Aot W7

fatigue resistance in the absense of

weight gain. Nutrition, 27(4), 451-455.

Schloss, P., Mayser, W., & Betz, H. (1994).

The putative rat choline transporter
CHOT1 transports creatine and is
highly

muscle-rich tissues. Biochemical and

expressed in neural and

Biophysical Research Communications,
198(2), 637-645.

Sheppard, H. L., Raichada, S. M., Kouri, K.

Sipila,

M., Stenson-Bar-Maor, L., & Branch,
J. D. (2000). Use of creatine and other
supplements by members of civilian and
military health clubs: a cross-sectional
survey. International Journal of Sport
Nutrition and Exercise Metabolism,
10(3), 245-259.

[., Rapola, J., Simell, O., & Vannas,
A. (1981). Supplementary creatine as
a treatment for gyrate atrophy of the

choroid and retina. New FEngland

Wsp} 2eold 72 43 A 4%

& ofge] AR 257 Wt |

rr

9% 153

Journal of Medicine, 304(15), 867-870.

Vandenberghe, K., Goris, M., Van Hecke, P., Van

Volek,

Zajac,

Leemputte, M., Vangerven, L., & Hespel,
P. (1997). Long-term creatine intake is
beneficial to muscle performance during
resistance training. Journal of Applied
Physiology, 83(6), 2055-2063.

J. S., Kraemer, W. J., Bush, J. A,
Boetes, M., Incledon, T., Clark, K. L.,
& Lynch, J. M. (1997). Creatine
supplementation enhances muscular
performance during high-intensity
resistance exercise. Journal of the
American Dietetic Association, 97(7),
765-T7170.

A., Waskiewicz, Z., Poprzecki, S., &
Cholewa, J. (2003). Effects of creatine
and HMB

anaerobic power and body composition

supplementation  on

in basketball players. Journal of
Human Kinetics, 10, 95-108.



154 ARS-eF 0|3

The Effects of Oral Creatine Supplement and Its Body Sensitivity on
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ABSTRACT

The purpose of this study was to investigate the effect of creatine sensitivity and oral creatine supplement on the
changes in body fat and muscle contents in women. For this study, 15 female students in D University located in
the K area were divided into a dietary restriction group(n=8) and a free dietary group(n=7) to participate in the
experiment for a total of 6 weeks. During the experiment period, body composition was measured according to the
treatment period(start of the experiment, exercise start, before creatine loading, after creatine loading), lower body
strength exercises(squat, leg press, leg curl, leg extension, lunge) were performed 2 times per week for a total of
4 weeks from 2 weeks after the start of the experiment to the end of the experiment. At the 6th week of the
experiment, all subjects were supplemented with 25g of creatine per day for 6 days. As a result of the analysis,
body fat mass decreased at the start of exercise compared to the start of the experiment in the free diet
group(p<.05), But there was no difference in comparison between groups and each treatment period in the body
weight, lean mass, body fat mass, and muscle mass(p>.05), so changes in creatine sensitivity and oral creatine

supplement did not affect women's body fat and muscle contents.

Key words: Creatine sensitivity, Oral creatine supplement, Female, Body fat, Muscle contents
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