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Abstract The purpose of this study is to clarify the effect of magnesium water on the cognitive function,
concentration and performance of bowling players. The total number of subjects in this study was 42, and
changes in blood magnesium concentration, cognitive ability, concentration and performance were identified
during the four-week experiment period. Data distribution was analyzed using SPSS18.0 with Normality test and
Repeated measure two way ANOVA. Studies show that the concentration of magnesium in the blood of
bowling players has changed with the intake of magnesium drinks, and that the concentration of magnesium in
the blood has a proportional relationship with the cognitive function, concentration and performance.

Key words : bowling player, magnesium water, cognitive function, concentration

| A = 4 AR dels, AR o) % U 24, 59 4
W5 A o] £GL Be) o] FolAE sua
EBowling)> £k AHAl, BEO] oAl = oti{1]. wlebA] 1R I 2AFEHe BE 7
x5, Golfstn A|S-skab(A|1 A4 A} Received: December 02, 2018 / Revised: December 20, 2018
w73 Q) S A S AS St (Fe] 2 2} Accepted: January 08, 2019
w3 9, Aokl A7k Ee] stk (e A A} *Corresponding Author: judo69@knsu.ac.kr

w3 QD A S S 577k sl A =} Dept. of, Korea National Sport Univ, Korea
sk o8 Q) S A S gl A 23] A A}

w8 Q) S A S o] gk A& 8T (Fo] A #})

A4 20189 12€ 29, FAS%EA: 20184 129 20

AL 20199 1€ 8¢

- 333 -



oj&A AR A=t

o

(Stimulus—Response Theory)<

=
L

Changes in cognitive, concentration and performance in Bowling player Associated with Magnesium Water Supplementation

iof

o

i :
ol Al o] FF=(concentration) > X4

=
=

Hog AN
A4

i

o

K

X
=

171 $1%k A-2103]141(5]

18] (Cognitive psychology)

24

[

i

s
o}

o] A3} ¥ 7o)

71 9

)

=

=

1

Aol A718E o

o

L

2 A3A1717] 9
(concentration)

o
= A

[}

|
=

o
)
;0*

T

Jo

—_—

0

A%l

3

s
(cognitive ability)2 & o|u} ARG A AL

7F Ea QeH10].

it

15

tHi2l vkl Al

5

7 A

o

L

fu

5

€]

g

=

o}

=
=

of| A4 Ax
k)

o} ojeta

}

3]
“

bol 419 227}
o

o

=

o]

o] 743}

N-ethy-D-Aspartate(NMDA)

—

=
1o
o
;OE
8r

—_

o

o

}_

-

s

o3l o.
1=

S|

A

s}
=

=
T&A o

2R

o]
;OD

1

A[13]

or

]

o

o
g

Y

9/]

1

28 A5 AAe)

ﬂw_m.o

e

tH14l.

i
.

s o

o

3} A|7F5ee) A

&=

)

psychological skill) 4] ©]

%

omH A7 H

sha A BYHS

[¢)

o =7

]
=

1

o]
psl

a2 ol

2 71&FA(SPST) o]l =3}
Zyj=w F@(Neuro feedback training)o]

gaeel A 2olHel BEHIL Aok FEsE

‘IL'I"
ANf)2 e &

Nlo
2
=
oF

of

s
.50

o, wep B AT

2= 48 SA=Z
- 334 -

3]

o 5} % Mid-B

3ak

= =

&t

tH11]l. ©]

i

o]
p

SMRe}e] W7t 52

=
THAoR
=~

ul



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 5, No. 1, pp.333—339, February 28, 2019. pISSN 2384—0358, eISSN 2384—0366

et gk ol @ A7EHe] me ¥ Ayl A
T BRASE] A71Y PEAEE Feshed A
FAA A ATY el

1. od 7

T 1. ATOAR EA
Table 1. Calculating the number of subjects

=4 A A

ki & il &
<k

10 1 12
Ak 17002 + 7.83 172,06 + 7.81
AT 70.35 + 1011 7244 + 978

Hal 8l MESAAA, frolaE 5%, 58 (Power)
0%, &3=7](effect size) 05, FeHd d<=H]& 11, o]
248 0%s +AZ GiPpwer 31.92% &l AHdgt 4
o g 219l yeht 2 Al dida 5
qevgoz AAsiglh. 28]l #5435 (purposeful
sampling)& ©]-&3te] 2] tdtg oo =M
aeEa 29114 (Block
randomization), RHESAAANHS o]&8th 1]
AL Qury Advisor 7.0& ©]-8-8ke] 552914 (Block

randomization)S &3 A W <19E HASA

= ST 2=
g EH4

2 &85 HAWY

Ha 9 WESAAAE FAR AQEH AL 2
Juo U TV e ATE QY 4F
gl AR B AYE BAT BF ol FUY
o% £§48 FRHAG

E 2 oladls 22 227N
Table 2. Magnesium beverage material composition

Ak K(mg/L) Mg(mg/L)
Ag] T 103 1,010
EAT 0 0

<E 25004 e vlel o] Aol slekoit

N,
_o|L
ol
mlm
o,
ofo
gﬂ
9
in)
gy
e
&
X
=
[
=
il
o
R=
=
i)

5 nlvleEMe) w5 dAEe] 98 F8)
A4S Akt AEe 24F 7 (Baseline), 27, 47,
& 33]oll AA oA kg Al TEEALel] o) 7]
Ak AP & AL F2 5T dstol|A 94l

2712 ol&ste] dAwYE Askdih 1gja ¢
A8 % micro tubeol] Hob A Al 7HA] WE R
(-800C)< sttt 1elar 5 vhavlE(Mg)2 Cobas
Cl111 automatic analyzer(Riche, Basel, Switzerland)&
o]-gato] FA stk

H\

%

2) A5

ST

Rl m
Shin e A I'%
F—

\iil
Yely

W

Skin Site B

H

05s0c §s0c

% 1. CM-5
Figure 2. CM-5(cortical metrics, North Carolina)

i
o,
2
>
1o
N
ofy
R
W flo
/N\
[
W
—_
V
=2
=
N
>
ot
(@)
=
a1
il

=
ol-&sto] a3tk WFsHS 374371 918 Protocol
fom wks A AF
ol it WS 2AZ AFeY £
51 —
= T

Brbath & 33](2F A, 27, 459 2AA Aol

flo
a
2.
o
D
g
&,
2
g
o
o
oo
ol
o,

:

d

BYMsEEe]  9A7]5S CANTAB(Cambridge
Neuropsychological Test Automated Battery)S &
3te] Delayed matching to sample(DMS), Paired,

Associates  Learning(PAL),  Spatial ~ Working

- 335 -



Changes in cognitive, concentration and performance in Bowling player Associated with Magnesium Water Supplementation

Kl

E
oK

E]
[\l

o7}

}

o]
pel

9/]

o

AR

L

.

45014 ERG wle} o]

3L
Rid

AWEEK

2WEEK

Blood magnesium change

BASELINE

<
A7 g mladlE s

Yepste,

B
G
o
=
{n
=
o
mi

Njo
ol

Figure 1.

s sl

PAL test
SWM test

=

(<)

Fod

[

%

=

=

=
=

45)

15}

=
T

DMS test
SSP test

A8

AR

3. CANTAB &
Table 3. CANTAB Measurement item

22/ 2. CANTAB

Figure 2. CANTAB, UK
Memory(SWM), Spatial Span(SSP)

33)(Ad A, 2

i
ar

=

[¢)

o

CANTAB-- ¥/(Brain)¢]

iy
Ho
Ao

Aie] @gnl)

317412

4Week

2Week

33514

21.74. p < 0001
62.53. p < 0.001

Base
3B2+21

epsiek

Table 4. CANTAB Measurement item

ks

m

B
<N

F(1.513, 59.01)
F(1.513, 59.01)

4Week

36119 | 307+25

2Week

time
time*F ¢k

Base
33.0£19

|

i

- 336 -

A7
o

A

to] Ao R-43 7
o

o143

s

o

9

o]

o

=
[e)

test) =
o]

measure two way ANOVA)S A

AlgE w4 A SPSS 180

(normality  test)@}

A (Shapiro-Wilk’s



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 5, No. 1, pp.333—339, February 28, 2019. pISSN 2384—0358, eISSN 2384—0366

1000 -
800 . - .

800 1 k\’\_!

700 1

800 +
500 A
400 1

i
[il13
3]

o
2
M

300 4
200 A
100

BASELINE _2WEEK _AWEEK

J% 4, d-SMEN AX|IA|ZHHSL
Figure 4. Choice reaction time change

o g
st
M
lo,

(o o
o

do R
e
o
>
N
2
=
G
r[l:
oo
r)v

)
of
)
ax
lo,
p‘L
,
oyl
[
_O|L
rlr
pou)
o
T

[e]
by
ot

o 9o
o
o>

oom

i

rlr

i

jue)

S

N,

i

o

i

o

>,

x

it

lo

ey

)

° U
o

:‘OL

Eo}mlﬂ
oy
N M
o o
NOOA
Em
o9
-
XN
s L
¥o I
2 L
o =
™ o
o
=
JOHﬂ
rr

[e)

M
1o
o,
o
fiad
ofy
v
2
riy
rE
b
N
g2
dlo
o
1o
=
o
rlr
iy

24
o]},

£ 5. US4 AX|AIZ Kol

==

Table 5. Choice reaction time difference

Base 2Week 4Week

831.5+31.0 8174+3H5 73.0£36.2

8M.8£186 870.1£21.3

83414160

time F(2, 70)=54.57. p < 0.001

F(1, 39)=6253. p >0.05

A AR 7] W3}
S8 AFH o wE Ju
3t A3} <3 6>oA A s

) i
_E
Ll
H
it
_0|L
;9‘
o

0.8 -

0.6 q

fx
i3
M

044

]
2
5]

02 4

BASELINE _2WEEK _4WEEK

a8l 5. 2AX|7|s 5t
Figure 5. Cognitive function change

EAT 25 A7)
EAH R 23 2po]7} vrEbyt

¥ 6. 21X[7|5 Xto|
Table 6. Cognitive function difference

A7) TS

A3 AT
Base 2Week | 4Week Base 2Week | 4Week
7606 | 806 | 102£11 | 8003 | Bt06 | .60t04
time F(2, 70)=21.07, p < 0.001
timex ek F(2, 70)=116.76. p < 0.001

i Baseline, 25, 45 ' 2|3 2to|7} vEhst e
0] 35 AT T
t} 18} FAlTS Baseline, 2, 45
P SolAl= Ao 2 YR

30 oot >

mEE rlr
o

B

N

L
L
pLe

S
=

N

4. =@ 719 sk
A7l mE He d g7 wske £4% 23
< oA AAE AdE =EETh

- 337 -



A AAE AL FEE o Aol ARdolr. Ty #

1471% 5% 94 volAE Ao v

Changes in cognitive, concentration and performance in Bowling player Associated with Magnesium Water Supplementation
250 -

Lmﬁ wr.m.mﬁimnﬂmue@unﬂﬂr% o_H%ﬁw_’ﬁ%%ﬂv%ﬂrmn%ﬁﬁ
R B / 0 g = BR = o oF e =% o =
e R ) o Ko R o Nfo ) o D )

T o ﬂﬂﬂ%mﬂq%&om_@_% %%%D@W%ﬂ%ﬁ#hﬂﬂ%

T X T I Am o Mo RN o o N T R i = WW T N RL SIS
ojp = 0L w7 o oo B ~ @ oo W om I AN e
© ZTERTETaleL pldéaSimrzgigec
53 r o . B N {
% Wﬂ%ﬂﬁwﬁ%@%%mx &WMW%W@H@%?@@%N
ﬂﬂ ‘._Ml m_ﬁ Oge Mﬂ ”l v o ~E ..MH Q#o ho Eﬁ_ EE %.% :.;e o ni T ‘ul ZTW_ w.ﬂ QE ,mﬂ ‘ﬂ‘_ W ‘Wﬂl
B oty feadtns B0 PE Hlrempdw B Re Wg o
it oW FREFTREINEX EoOE g RT S B S BT gy L
TR T - L wE AT TR gy oy T NT A o
=3 = Mﬂ MH uﬂ Mprr‘_ w M AR Mrm 1&1 e % %.ou o T Wﬁ p:A ﬂ = ﬂ eﬁ% o m_lrm
j— i o0 =) RN LR 5 —_ o o 1
R uui@o%mw Tppedniedaelen @i
N E = o N 1 lige ! x < i
S - O A E X m TR R e e T W3
o B o] T X T N Moo n 1H dl Wy N = O AT o X o B A ol A%
Wow X gy Ao B e ol g do 2 BT do o= B W B Ty
d o KON o ol of B " B _ B iy NI =N
ﬂﬂa%o#ﬁﬂ%ﬂ%o_eﬂﬁﬂw fnoe X %;ﬂ?ﬁ]ﬂﬁﬁﬁemﬂﬂﬂwmn%q1
AP prgmagmrne P ezetPePhos?Tagoamnssny
o ~ oo N 2ok T N OTE W R e Moo M w = W o
‘ M W oW W R
[ S P zxhgy BED
= AN T B
B W ¥ e SI&|E N R -
W ! | = %o o N —
L ol g = NF h._.uu‘_ = W»ro _&ﬂ K ol
il A B~ =
~ Yla W B S me_,ohm_m
< o) 81312 |8|8 ~ kA = -
i} 2 T | -
: = 3|51 8|2 |8zl CHeTE w87
S > S R oo 2o T
3 Awm o % oo R ° o e
B S B o_glg| ]S R Ty w®P
M H_m \Drn_ww el R Q| & oTﬂ Ur.»] ~ v
S K S|P |5 | = ]ﬁlﬂw7 o=~
7z g o 2 SR R oo B <o
g pC T o e " o A K - = NI
. o 9 N
S g o RO g | = oy oy ®
T : - . Im_lu J-_l,lrL ) TEEMML ! ‘ulO_ ﬂ ,AE
=] =] o o o nl 3 5 o ~ 5 BH X e m <N ﬁl ﬂ/|,A .QI m A—I —_
& 2 =2 ° i oy © <[ o 8 ¥ omm oy T o Mo mm g
oF ool MWW E WX

[¢)

R

R
-

ot

= Q2)7)%ol 5}

12 7]

(<]

ojelol] Aj=

o Hzeu
SR

3

PN
T
X

=

Aole. A 2

R

-

3}

S

ok W 9ol rladlge] dHrE 88

A2 o]

- 338 -

—

2
=

V.

AOR LT o]2fdt

A

.

3

°



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 5, No. 1, pp.333—339, February 28, 2019. pISSN 2384—0358, eISSN 2384—0366

A9 0 W e SR PP AE
el BHE S8 BET Wl 4 o
Al o] @ Aol

o

i}

o,
o ox YO

N

L)

o]

tlo
o

AL
X,

™
i
Ny
)
K
T

},

D)
d
X
D)
~N ME

N
ofr of
£
Y,
N
i)
E
o
Ll
=
o,

o 1o, (o
j}(j
2
4 @
il
o
gk
ofN
i)
I
£
i my o
off
o it

() e
N
off rlr
I
A=
O,
N,
N
olr
g
o
N

(o}
o
8
fr o
>
k)
o
rr
=
%0,
=1
o

ooy o N N o ol
dlo o
e Tl
] L
i o
ob py [
e

o
3L
Mo
5
(gt}
E
fru
T
o
iz
N _[g
o
N
iy

References

[1] Michelle, C.C. “The influence of perceived stress
on coping with competitive Bowling”. International
Journal of Sport Psychology, Vol21(1), pp21-35.
2003.

[2] Byun, SK “Causal Relationship among Sport
Coping, Sport Burnout, Perceived Performance of
Bowling Athletes”, The Korean Journal of
Sports Science, Vol27, pp283-295, 2018.

[3] Ahnk, B.O. “An Analysis of the Relationship
among Leadership Types, Empowerment, and
Psychological ~ Skills in Bowling Coaches”,
Journal of the Korea Entertainment Industry
Association Vol9(1), ppl97-205, 2015.

[4] Cho, S.Y., Oh, SH. & Lee, Y.J. “The Effect of
the Psychological Skills Training on the Sports
Psychological Training and Athletic Performance
of the Bowlers in a Women's Company Team”.
Journal of Coaching Development Voll6(2),
ppl175-187, 2014.

[5] Cohn, P.(1999).  http://www.peaksports.comyclients.htm

[6] Lee, IW. & Jang, DS. “The Effects of
Psychological Training for College Bowlers”,
The Korean Journal of Sport, Vol 14(4),
pp/77-786, 2016.

[7]1 Kim, J.S., Lee, M.G. & Park, J.S. ‘Effects of

self-regulation ~ with EEG  neuro—feedback
training on high school bowling player’s
cognitive and performance abilities®, Korean
Journal of Sport Sudies, Volll. pp495-503, 2015.

[8] Kim, JH, Whang, D.J. & Wu, M.J. “The
Influence of Personality Characteristics on the
Relationship among Frontal Cortical Activation,
Emotion, and Competitive Anxiety in Bowlers”.
Korean Journal of Sport Sudies, Volll,
ppl23-133. 2014.

[9] Kober, SE., Witte, M. Ninaus, M., Neuper, C., &
Wood, G. “Learning to modulate one’s own
brain activity; the effect of spontaneous mental
strategies. Frontiers in Human Neuroscience,
Vol7(695), ppl-12, 2013.

[10] Huh, JH. ‘“Development and Validation of
Athletes’ Self-Management Questionnaire”. Korean
Journal of Sport Psychology, Voll4, pp9%-109.
2003.

[11] Park, BW. “A Study on the Optimization of
Brain Function by Interconnectivity by Brain
Wave Band”, Proceedings of Korean Jungshin
Science Symposium Vol21, ppl03-108, 2004.

[12] Del Castillo, J, & Katz, B. “Quantal
components of the end plate potential”. The
Journal of physiology, Voll24(3), 560-573, 1954.

[13] Tejero-Taldo, M1, Kramer, JH, Mak, LT, Komarov,
AM, & Weglicki, WB,, “The nerve-heart connection
in the pro-oxidant response to Mg—deficiency”. Heart
failure reviews, Volll(1), pp35-44. 2006.

[14] Lee, KW. “Clinical neurology”, Seoul, Panmun,
2003.

[15] Baik, OM. “Transition in Living Arrangement
and Life Satisfaction in Old Age,” The Journal of
the Convergence on Culture Technology, Vol4,
pp301-308. 2018.

[16] Lee, E.J. “Factors affecting on maintenance of
exercise among elderly with metabolic syndrome”,
The Journal of the Convergence on Culture
Technology, Vol4, pp139-147. 2018.

& A% Al Eehtar <A
SEAds ol FdE AT

- 339 -



