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ABSTRACT

Effects of Core Exercise on Blood Fatigue and Stress
Index of Elite Soccer Players

Lee, Seung—Won
Advisor : Prof. Seo, Young—Hwan
Department of Physical Education,

Graduate School of Chosun University

The study subjects were 20 soccer players, 20 randomly assigned
to exercise group and control group and the measurements were
performed twice at 0 weeks and 12 weeks. For 12 weeks, the
exercise group performed the core stabilization exercise under the
same conditions as much as possible, and the control group did not
manage separately and measured only. For statistical methods, a
correspondence sample t—test was conducted to see the difference
between before and after within each group and the two—way
repeated measure ANOVA was used to verify the difference between
the timing and the group. The statistical setting was a=.05 and the
following conclusions were obtained. In the change of Dbody
composition, the percentage of body fat decreased in the exercise
group, which was statistically significant, but increased in the control
group, showing no statistically significant difference. In addition,

there was an interaction effect between the measurement
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time*group. Body mass index(BMI) increased in the exercise group
and showed a statistically significant difference. but decreased in the
control group, showing no statistically significant difference. And only
the measurement time*group showed an interaction effect. The
change in blood fatigue material was decreased in the exercise
group, which was statistically significant. Although it decreased in
the control group, there was no statistically significant difference.
And it was shown that there was an interaction effect only at the
time of measurement. Changes in a—amylase in the stress index
decreased in the exercise group, which was statistically significant.
The control group showed increased results, showing no statistically
significant difference. In addition, there was an interaction effect in
the measurement period and the measurement period*group. The
change in total antioxidant activity was Increased in the exercise
group, which was statistically significant. It decreased in the control
group, showing no statistically significant difference. In addition,
there was an Interaction effect according to the measurement time
and the measurement times*group.

Taken together, these results suggest that the core stabilization
exercise program has a positive effect on improving body
composition factors, blood fatigue substances and stress indicators,
a—amylase, and total antioxidant activity. If the core stabilization
period 1s prolonged and the intensity 1s gradually increased, I think

we can expect the performance improvement of elite soccer players.
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Figure 4. Trapping
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Figure 5. Technic(Attack—Defence)

ZICollection @ chosun
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Figure 7. Mini Game
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Figure 9. Measurement 1
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Figure 11. Measurement 3
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Figure 12. Measurement 4
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B A7 fAAEe G Goistitel As Fel delE FPHGER 2o
Sl eEol FASIE sWste FTATFER BT B Ao Hox
T2 F A0HOE FFIF(n=20)3, FAIF(n=20)2= F8IGaL, FolF
T X203 77F Fode EAYE e AAEZRA AFHE FAEES RS
AT FoARE AAAH 54 ofgi<Table 1>3 )

Table 1. Physical Characteristics of Subjects M=£SD

Item . . ?
Height(cm) Weight(kg) Bodyfat(%) BMI(kg/m’)
Group
Exercise

178.01x£4.76 72.73%£5.21 14.60£2.66 22.71x£.97
Group(n=20)

Control

176.22+7.39 71.18%5.61 13.98%2.45 22.94%+1.10
Group(n=20)

Values are meanzxstandard deviation
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>{vE
n‘.
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xﬂ,

& ATolM AR SAFET =72 <Table 2>9F Tt}

Table 2. Measurement Item and Instrument

Item Measurement Instrument Country
Body .
o InBody 370 Biospace KOREA
Composition
Blood Lactate Lactate Pro2 Arkray JAPAN
a—amylase Nipro Nipro JAPAN
FORMplus

Total .

L system Callegeri ITALY

Antioxidant

(CR3000 series)
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Figure 13. InBody 370
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Figure 15. Blood Lactate Measurement
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Figure 16. a—amylase Measure Strip

(*ICollection @ chosun



dar S2AekE v ¥ o] S3ydler §& o}
50ule] EAIHE ARGel] APt Ak Cle] & e
S35 # Aol Aule] Ytk othy SIACRE ZAAHA F 8AH

=
=7o] o] %ol

Figure 17. Total Anti—oxidant

(*ICollection @ chosun



FORT TESTS| ZiAlzn}

FORT UNIT (160~600 FORT) (1 FORT unit: 0,026 mg/dl H:0a]

* Under 160 : &=te8}

* 180~230 :
= 230-310 :
= 310-340 :
= 340-400 :
* 400-600 :
* Ower 600 :

Good Ranges (244

Warning Range £2|. Bt SE537

Slight Oxidative Stress & A1 AEaj~ SHASH El-E

Oxidative Stress & ME1E A~ sl BeRE

High Oxidative Stress I fHE AER~ SM6H ElaNE

Very High Oxidative Stress 0§ AlZiE M) Aspls shuisy Q88

Figure 18. Normal Range of Active Oxygen

0.25~ 1.07 SHALSE] B

1

07~ 1.53 & N3

1

.53~ 3.00 Z et S

Figure 19. Normal Range of Anti—Oxidant
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B Aol mo) YBkeES NS LEIFS AY 608, F 53, &
12570 $ELR P ANSY T, 059 1250] 22 A2y, dFH 28

AN
3} a—obetolal W & FASEL FYSU ATEAE <Table 3>3 Lo,

Table 3. Process of Study

Selection of Subjects

- Soccer Players
- Non Participants Core Exercise
- Exercise Group(N=20), Control Group(N=20)

y

Pre—Test

- Body Composition(Bodyfat%, Body Mass Index)
- Blood Lactate
- a—amylase & Total Anti—oxidant

y

Core Stabilization Exercise Program

- Exercise Type : Core Stabilization Exercise
- Exercise Intensity : 70—85% HRuax

- Exercise Time : 60min / a day

- Exercise Frequency : 5times / a week

- Exercise Period : 12weeks

¥
Post—Test

- Body Composition(Bodyfat%, Body Mass Index)
- Blood Lactate
- a—amylase & Total Anti—oxidant

y

Statistical Processing
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B g AFRH Fo] obgEt ST R IMe <Table 4>9F o] AL

W, & 1253 F 53] 1Y 60&(E0]F 5k, ot steE 50, Hues

Table 4. Core Stabilization Program

Period Exercise Time Intensity Fre%,uenc
Warm—up 5min(stretching)
1. Plank
2. Thigh Rock—back
3. Russian Twist
1-6 4. Quadruped Leg Lift
5. V—up 70—75%
weeks 6. Bridge
7. Side—Bend Plank
8. Swimming
9. Ball High Plank . 5 times /
50min
1. Plank a week
2. Quadruped Leg Lift II
3. Russian Twist
7-19 4. Bridge I
5. Front Plank 75—85%
weekS 6 Ball Pike
7. Side Plank
8. Towel Fly
9. Swimming
Cool—down 5min(stretching)
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Figure 20. Plank

Figure 21. Tigh Rock—back
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Figure 22. Russian Twist

Figure 23. Quadruped Leg Lift
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Figure 24. V—up

Figure 25. Bridge
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Figure 26. Side Bend Plank

Figure 27. Swimming



ek

Figure 28. Ball High Plank
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Figure 29. Plank

Figure 30. Quadruped Leg Lift II
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Figure 31. Russian Twist

Figure 32. Bridge II
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Wi

Figure 33. Front Plank

Figure 34. Ball Bike



Figure 35. Side Plank

Figure 36. Towel Fly

Collection @ chosun



Figure 37. Swimming
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F. 54147

FAAYYHE L SPSS 24.0 BAXZINS ARt RE A¥e HF (M)
HAH(SD) &= AIA 8L, so] st EEawd EA1Ee] dF vEEd

B AEAAE QA5 S/ wE WEe T F 1 Aol 4FS ¢

-
it

M

H7)98t] dlexE t—testE AASSY. FAAA FolaT @2 «=.05%
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B ATAE F 125 B AYE FTHFENA m:o] PR EIR Y
Al NARYI BFVLEA W 2EAAE(—obdetelAl, F G
se)el] olbd FFS FrA 79
24§ Ad ofelo} el

o

1257 30 Mgt EzEad] R FPHAFEY AANE WEe
<Table 5>9} o] &F1FolA AFA 14.60£2.66%°1 4 AFF 13.55+2.47% 0.2
A% A FAHCRE Fo38 2olE HATH(p<.001). TALFNAE AR
13.984£2.45% N A AFF 14.331217% % F71] BAIH SR Fo 3k zolE
Holx] gkt

AALE2] WMstE B7] 9fste] Hyato] TS flo MESAHZLEA S A
g A3 <Table 6, 7>0l4 YEpd upe} o] SA Al7]e} AFoA SAXOE
°oJgk zfolE HolA| ool AR AT} gl Aom Ueon, ST =1H

rol = AE AL g7t 9= Ao Z JeRGtHF=10.150, p<.01).

22

lo
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<Table 5> Paired Sample t—Test of Body Fat Percentage M=£SD
Items Group Pre—test Post—test t D
Exercise 14.60+2.66  13.55+2.47 5.494 001
Group
Bodyfat
(%)
Control 13.9842.45  14.3342.17 — 927 378
Group

Values are meanzxstandard deviation

<Table 6> Tests of Within—subjects Contrasts of Body Fat Percentage

Source Time ’g}llllr)r? (ﬁl df SMean F Sig.
Squares duare
Time Linear 1.142 1 1.142 2.517 131
Time*Group Linear 4.605 1 4.605 10.150 .005
Error(Time) Linear 7.714 17 454
— 45 —
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<Table 7> Tests of Between—Subjects Effects of Body Fat Percentage

Type I Sum .
Source of Squares df Mean Square F Sig.
Intercept 7551.376 1 7551.376 659.456 .000
Group .056 1 .056 .005 .945
Error 194.666 17 11.451
16
14 P— —J
12
10 E.G(n=10)
8
. —o CG(n=10)
4
2
0
pre post

Figure 38. Pre—Post Test of Body Fat Percentage
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2. AAFA=ZFAT(BMD Y WSt

AAAZAF(BMD & ®sk= <Table 8>3 o] 517 AR 22.714+.97kg/
mol| A AFE 23.15%1.024kg/m’ o & F7}3F AyE EAHOR §93 o=
HYTHp<.01). BAZENAE ALA 22.94+1.10kg/mol| A AR 22.75+1.13kg/
mE fFaste] FAACR {23 AfolE HolA| eForrh

AAAZFAG(BMD O] WstE 1] 9fste] Hatato] TS S8 wESAEAL
AS AR A3<Table 9, 10>A dEpd npep o] SA Al7]9k Z1FollA
SAH SR Folgh atolE Kol ol AeAgadvt e AoR yehgon,

[e)

SAAN=aE Ale g Zdl e AeR Ut (F=16.612,

p<.001)
<Table 8> Paired Sample t—Test of Body Mass Index M=%SD
Items Group Pre—test Post—test t D
Eéigfllse 22.71£.97  23.15+1.024  —3.659 .006™
Body Mass P
Index(kg/m’) Control
ontro 22.94+1.10  22.75+1.13 1.192 088
Group

Values are meanzxstandard deviation

<Table 9> Tests Within—Subjects Contrasts of Body Mass Index

Source Time ’;S‘?r)r? (ﬁl df Sl\c/llﬁgrne F Sig.
quares
Time Linear .153 1 153 2.672 121
Time*Group Linear .953 1 .953 16.612 .001
Error(Time) Linear .976 17 .057
— 47 —

Collection @ chosun



<Table 10> Tests of Between—Subjects Effects of Body Mass Index

Type II Sum df

Source of Squares Mean Square F Sig.
Intercept 19853.581 1 19853.581 8666.458 .000
Group 074 1 074 .032 .860
Error 38.944 17 2.291
30
25
20
E.G(n=10)
15
—o CG(n=10)
10
5
0
pre post

Figure 39. Pre—Post Test of Body Mass Index
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JFu2E2 o W= <Table 11>¥ o] 5159014 AP 6.314.88mmol/L

o /] AL 4.7641.35mmol/Lo.2 Al EAHOZ H9o]8 x}o]
H(p<.05). EAZENAE AFA 7.344+2.40mmol/Lol A AFE 6.97+2.68mmol/L

2 PaHYAT SAHOR freld Aolg nolA ekl

v 2ade] MaE 2] flste] Hate] HAos fls) S
AAE A <Table 12, 13>0]4 YERE vRe} o] =4 A7|d] wle} A% o

FOAR AolE Be] BBAEG Eb 9 AOE ek O (F=6,

Jl

<Table 11> Paired Sample t—Test of Blood Lactate

g ng

3
SAGAA719F OF 3 a9al g A deAs aiut fle Ae® YETh

Items Group Pre—test Post—test t D
Exercise 6.31+.88 4.76+1.35 5.047 0017
Blood Group
Lactate
( /L)
o Control 7.3442.40 6.97+2.68 559 590
Group
Values are meanzxstandard deviation
<Table 12> Tests Within—Subjects Contrasts of Blood Lactate
Type I
Source Time Sum of df SMﬁgr{le F Sig.
Squares a
Time Linear 8.680 1 8.680 6.399 .022
Time*Group Linear 3.267 1 3.267 2.408 .139
Error(Time) Linear 23.062 17 1.357
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<Table 13> Tests of Between—Subjects Effects of Blood Lactate

Type I Sum .
Source of Squares df Mean Square F Sig.
Intercept 1526.540 1 1526.540 225.482 .000
Group 24.744 1 24.744 3.655 .073
Error 115.092 17 6.770
8
7 .\.
6
5 E.G(n=10)
4
5 —o CG(n=10)
2
1
0
pre post

Figure 40. Pre—Post Test of Blood Lactate
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C. a—opd}olAle] W3}

a—oldgolAle] Wsh= <Table 14>9} o] &% 1E0A AFA 44.56+23.
oA AFE  26.78+17.64kIU/LO 2 ZHAdle]l EAZFOZ £ zjolE

23kIU/L
Helth

(p<.01). EAZZAME APA 35.90+£20.59kIU/LIA AFE 36.50+22.87kIU/L

= ekl EAH R o7t AbolE HolA| &gk

a-obdetolAe] WaE 1Y) Aol iAol BEFS s WHSPRARA

= AAZ Ad<Table 15, 16> yepd wkel o] 54 AIZ(F=7.534

<Table 14> Paired Sample t—Test of a—amylase M=£SD
Items Group Pre—test Post—test t D
Exercise ) 5649323  26.78+17.64 3.703 .006™
a—amylase Group
kIU/L
Control o 5019050 36.50+22.87 —.147 886
Group
Values are meanzxstandard deviation
<Table 15> Tests Within—Subjects Contrasts of a—amylase
Type I
Source Time Sum of df SMﬁgr{le F Sig.
Squares a
Time Linear 698.864 1 698.864 7.534 .014
Time*Group Linear 799.917 1 799.917 8.623 .009
Error(Time) Linear 1576.978 17 92.763
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<Table 16> Tests of Between—Subjects Effects of a—amylase

Type II Sum df

Source of Squares Mean Square F Sig.
Intercept 48929.853 1 48929.853 60.441 .000
Group 2.695 1 2.695 .003 .955
Error 13762.200 17 809.541
45
40
35 "
30
25 E.G(n=10)
20 o C.G(N=10)
15
10
5
0
pre post
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Figure 41. Pre—Post Test of a—amylase



D. & 43l ¥

Z 3RiglEe] Wil <Table 17>3 Zo] S%1Z0|A AP 1.494.21mmol/Trolox

ol AR 1.85+.36mmol/TroloxC 2 Z7}ste] EAFOoR 93k zfo]=

72 7hadle] EAHow $o)d xjo]= HolA| &gk},

5 gasteel wsE 1) skl FFA] 4F2 A8 wRIAE

EE ]

(p<.01). EAZFIAE= APA 1.574.22mmol/Troloxol A AR 1.56+.23mmol/Trolox

AR A3<Table 15, 16>0A e viel o] A4 A7](F=11.284, p<.0

=
S} =AHA 7+ 1F IHEF=13.966, p<.01)o] we} SAHCZ Fold Ajo]S Ho]
HEAEEIIL Y Ao Uehdon], 1% tdE 45%e At g A
= et
<Table 17> Paired Sample t—Test of Total Anti—oxidant M=£SD
Items Group Pre—test Post—test t D
Lo E’éemse 1.49+.21 1.85+.36 —3.842 005"
Anti—oxidant Toup
mmmol/l Control 1.57+.22 1.56+.23 410 691
Trolox Group
Values are meanzxstandard deviation
<Table 18> Tests Within—Subjects Contrasts of Total Anti—oxidant
Type I
Source Time Sum of df SME;{Ie F Sig.
Squares a
Time Linear 270 1 270 11.284 .004
Time*Group Linear .334 1 .334 13.966 .002
Error(Time) Linear 407 17 .024
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<Table 19> Tests of Between—Subjects Effects of Total Anti—oxidant

Type II Sum .
Source of Squares df Mean Square F Sig.
Intercept 99.659 1 99.659 843.886 .000
Group .103 1 .103 874 .363
Error 2.008 17 118
2.0
1.8
14
2 E.G(n=10
10 .G(n=10)
0.6
04
0.2
0.0
pre post

Figure 42. Pre—Post Test of Total Anti—oxidant
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