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ABSTRACT

Effects of Catechin Intake on Blood Lipid, Mineral

and Antioxidant Enzyme During Exercise

Kim Jae-Ho
Advisor : Prof. Seo Young—Hwan, Ph.D
Department of Physical Education,

Graduate School of Chosun University

It was found that Phospholirp and TG in serum lipid of athletes
in experimental group after taking green tea extract were decreased
a little and total lipid, albumin, TC, LDL-C, and HDL-C were
increased. But, these changes were not statistically significant.

As a result of measuring experimental and control groups in the
4th week of experiment, the difference in serum lipid in the two
groups showed higher values of six serum lipids except albumin in
experimental group compared to control group. But, statistically
significant difference was found at Phospholirp and TC.

Values of inorganic matters in experimental group after taking
green tea extract were mostly increased, but there was no change
in iron and Cl was decreased by 2.67. Statistically significant

changes were found at Calcium, Na, Cl, Mg and CK. Students



taking green tea extract showed increase of Calcium, Na, Mg, and
CK and decrease of Cl value.

As a result of analyzing the differences in inorganic matters
between experimental and control groups in the 4th week of
experiment, measured values of seven inorganic matters showed
differences between experimental and control groups, but there was
no statistically significant difference.

There was change in measurement of antioxidant enzyme in
experimental group after taking green tea extract and statistical
significance was found at Glucose and LDH. Glucose was increased
by 15.78 and LDH was decreased by 90.70, and these changes were
statistically significant. Students taking green tea extract showed
increase of glucose and decrease of LDH.

As a result of analyzing the difference in inorganic matteras
between experimental group and control group in the 4th week of
experiment, there were differences in measurement of six inorganic
matters between experimental and control groups, but there was no

statistically significant difference.
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<Table 4> Effect of green tea ingredient
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gk (0.6-2%) s, | AA7e =4
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H 3 (Takanami, Iwane, Kawai &
Shimomitsu, 2000)s}32 o, 7 A Q1 FAkd 50| A AEg s wo] 59
o}

(Powers et al, 1994). 18} A

Laughlin et al(1990)3} Po
o] ZVME P e A ¥Evhar 9l e, Tiidus et al(1996)

ol it AL sHe FAATIVI SEekA Frkar Baidk H} ATt

k1
oo
r¥
o
Ho
>
B>
Mo i

2) &3 FAsHA

edE B AFHE, 233 A9H 9o BEd 2F ) YYHE B
Habae 7 A% AE AEUS DNA P2 ela deigel ARA 43e
Fol A3 £HGHE SRS 5, 2000, b BHAT Aol o
22 F F 9 HRBAY o] £9 oFL EsFE FulAA T} 2Rk
o wgo] Wadd ke AL T BAtso) WolAAzA B s
A vk AR QA7 BYRRE A £42 U] Ao FFHow
AAS S AHA B EmE £ i B Br) ol FRHAL el
2ol FFol 1 gee st Fuz Avny g o

o

AR 2 AE QA =SOD, CAT, GSHPx, Seleniumeo] 1 9&2 Hdshy =
A2, AETAE Vitamin C, Vitamin E, 2331 & 47F o} vpx|dto =
MEL R M= Vitamin C, 18] 3 Vitamin E, E#H2¢) H(Transferin), &
#l = (Lactoferin), ¢+5-%1(Albumin) 5ol EAste] 27| (free radical) & A A

(o] g7, 1998). olel et s A kA Faraider AR AR

TR B § 9l
aE-2 FAE A 2= SOD(superoxidedismutase), CAT(catalase), GSHPx

(glutation peroxidase) &°] &= o|AELS FoAe] FHwglo] AAHF
o] dirtel g3 A= fheln UE 35ty Edas de 3 aAEA
7F 224 ZEHRD 7E27F 7154 dxe wids FolElr] A F
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e GANAE A = Zpzhe) kst Bae vE SR dA4E
, GSHPx¢} Catalasex= At
& WETHA Y, 2004).
Aol glew 7ol A=

P
il
2
R
_O|_I
R
o
MU
w
O
-
rl
P
H
2
L)
i
ro
-

o] EdWol: & dojuhA Frh(el Pz, 1998).

e AA &3 A8 T BT dEA AR 7@ @S|t o] #A49
FAA o= SOD7 5 st FAA7E v BolA A 4Rt SODe &
Fol 50%AE H B2 oz yEgr. A FHel F44AE AAstE A
£z &23kAlE Vitamin E, Vitamin Bl, Vitamin C, "€}l J}2¥ (beta

carotene) 5°] SAth(Karvonen, 1957). o|&2 AL ahets g AL 49
2GRS deAZIY B3], 842 Vitamin C&= 2719] OH (3|=&24)& 7}
A AL 2718 & BAHAAE A AT (Esposito, et al, 2003). ® Vitamin E7} =
g skt W wf I A9 Fel7 (28448 E HAAIA Vitamin E
7F g2 L HESE Ferh &% Vitamin EE A2 3ikske) gl Atsl s
Z&AZIth Vitamin Ex= Alx9e] EA)sks #4ksl 2dEA EadE
(tocopheroD o] 2}l Fhot, @/dqbde] &3] A dfo] HAAksiAd = 4hsle
A|E o] FUA]=d|, oluf Vitamin E7} o]& gt A|Z5E FUxmelE 3E W
st e gttt ey ol dS FA gl glol AT 7] wEel
Vitamin EE W& 32tst 2405 Q7% o]zlo] ¥l2 Vitamin C9} £ &4 0]

t}. Vitamin Ci Vitamin EE A7 82 7FA L dolA] FUAE AHE

e doith 3 3L @YANAERE AASHIIE S Vitamin E9 €5&
naskeE 988 shrfa 4 A Jr(Jung et al, 2006; Lee et al, 2004).
SEAolle rgA ARG W2 o] AHAE AM|S] diife] gt Hol
skl 5 5 53] 2wl g diF AEujAlel] AT wWol WA st
+Eol A sEthe ol Aol Aok wWE =do] SUSith LEfA
wEAAEL e dF IS A A AAE HET 2H FA4dE
Folel mE AU sk A A gl ogt FEL AU H EFY 30%E
Y SedidA gt b &g FARAAAAD TS dxE fA4



a4 %L AN AN A% 2% Folu 2% AFd BF FadA el
Z7he uepdA 2gktha @hLee, 2000, AZFAS ATAN 5L ahu
ek 2EAEIL FAASRAT QA A8E = CATY SOD o 28 323
a8 Tavh glo] MEWALAE B Fb8 AnHoz odle WHiEdsE
Fol Foh Zlolth Wgd ARRFRROSE AEG $F F FL $F Fo

o] 71A tjAbE H 2o e WEoXE Fow o4y tHMeydani and
Evans, 1993). & ROS+ "EZ=glolo o] 3.8 AqH-S HEAE 43la
FAM (xanthine) A3}, 3% T (neutrophil) &4 718 =212 (catechol amine)*g

Folel wEolzith M £% Fo] YYHE ROSY Fe AYHoE & Fi

2L
30,

£

5
AR & Fol Aba4uZE F7FET o] whepad ROSO G B osE St
Hobe A2 WHg AMES Ao Baixo] xIvk(Liao et al, 1997). WebA &5
o] B o5& VP AT, B fAbd diAbE EE 7 e slolth At
7F 29 A FEAYAA E5ow Q% F5Ae fE 7| 7F F4 Al H
gtel % owy FUFE AT B sk th(Jackson et al, 1985). o]9fo] fF
ApskA 2EHAE S oo oride AdIts, g gkt =

50 93 A3lukS-2 A A Alo]E A E(cytoherome) Al&Eel AAFE AL,
%

Jabs 24 9] ool 23t Iitske *3*494 S7F AR AL G E A 2
%

H| B S = glo}o JJr*PﬁV\/\ ol AAHEAE T3 oA AT
0l Bl shpon 53] 252 uEZ=Zol dAHdEAS
|ES /A BHZ AEE 7S A 7 U
THEEE wEAlet FETe goZs WA Bl
st o, et SEAel frelv] dAe]l wolxlth: o] FRlfietA TR
2l tHDavies et al., 1982; Longhurst, et al, 1979). =121} Vinikka et al.(1984)
F Salminen & Vihko(1983)2 #&A] AR F ol Ar e Zzjepryzd A
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B Ao A A = <Figure 1> 3 2t}

grouping

(Experimental Group n=14, Control Group n=10)

1l

Education and Measuring about Initial Method of Study
(Player Career, Taking Medicine and Body Check)

1l

Exercise training program

1l

After Exercise Program Blood Picking and Blood Analysis
(Blood Lipid, Mineral, Antioxidant Enzyme)

1l

Analysis

11

Written paper

<Figure 1> The experimental design
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4) Fast 2= E4 WY
GPX @5+ Flohe5(1984)9] Wieo= Z4sAtt. & GSH7EF H:0:9 w

&ote] GSSG7F A= a1, GSSGZ7F NADPHE 4tshA| 7194 GSHO = St &2
%, NADPH #d#& SA4ste] Arbstint.

(1) Warking solution

100 mM potassium phosphate buffer(pH 7.0) 500 ml

100 mM EDTA 5ml

100 mM GSH 10 mé

45 U/ml glutathione reductase 1 ml
15 mM NADPH 5mé
45 mM H202 10 mé
@)% 9

100 mM potassium phosphate buffer(pH 7.0) 2.5 mée] 100mM EDTA 0.03ml,
100mM GSH 0.03m¢ 2 45 U/m¢ glutathione reductase 0.03m¢E ¥ il 37Ce] A
5 7 ®xgk = 156mM NADPH 0.03ml®} 45mM H-0:& 0.0lmMe] = A 7}
gt & g4 899 10 wE 7Feke] 340 nmollAl 3EEe WY e FHEE S

Aot HlEAA W& AV e 2ddA @A ahdE JtekA] &
fq o]

E]O{I
o
k1
o
(g
1)
il
I
ol
_O|L
%

M
ot
B
it
o,
k1
rir
I
ot
B
)
rUL
oo
2
o
o
E]O{I



A=0.868 (INADPH] / [GSHIOt) (Vi / Vs)

o714 A=&4 &A%, [NADPH]; NADPH s%=®¥3l, [GSHIOt GSHS A &%
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<Figure 2>3 zt}.
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o} SEeXE
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110%7F AA
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S

Stretching (4 weeks)

>

Main Exercise

(Taekwondo, Weight Lifting Players)
(90 min x 6 days/week)

Warming Up
(10 min)

>

Stretching (4 weeks)

Main Exercise
(90 min)

>

Cool Down
(10 min)

<Figure 2> Exercise training program
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<Table 6> Measurement tool

Equipment

Manufactory &
Nationality

Measurement Item

FA-94H

Fanics. Co. Korea

height, weight, BMI

Measuring tape

Samhwa. Co. Korea

waist, hip circumference

Inbody 3.0

Biospace. Co. Korea

LBM, %fat

5610

Polar. Co. Finland

heart rate

Toshiba 200-FR Neo

Toshiba. Co. Japan

T-C, TG, HDL-C
LDL-C, glucose

r-Count COBRA 5010

Packard. Co. USA

insulin, adiponectin

a
Y
f
2
)

2 AFgA A 7 a4 A EE SPSS K120 for Windows 4] =
2a9E Abgste] A A sglon, AFAQ EANES g 2
1. A8 83X, 5714, ditslase] 15254 D) 472154 9)

SA = st o3 d t-test® S3dte] I AolE HASAT
2. 4T dEwy d3AE, 714, dstase] 454 54 549

#3lo]| & independent t-testE E3}e] 1 FolE A AsIATh
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= 57)s

FAl & Skoh

S

<Table 7> Serum nature of soil change of a experiment group

m.mo

o

317
356
.366
419
395
490
A79

1.068
-979
-.958
-.847
-975
-.720

-5.22
122.56

179.56
762.00

184.78

Phospholirp
Total lipid
Albumin
T-C

639.44

06
9.70
8.70
1.50

-7.00

4.68
178.70

4.62
169.00

108.30

99.60
45.70
112.60

LDL-C
HDL-C
T-G

47.20
105.60

739
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<Figure 3> A9 x4 #Hs}

A A WekE thee] <GE 8> vk dixa o

<Table 8> Control group’s serum nature of soil change

g4 A9 A A4d % 1 3} t D
Phospholirp 168.20 154.20 -14.00 1.098 334
Total lipid 612.00 659.40 47.40 -1.143 317
Albumin 472 5.36 64 -1.382 .239
T-C 155.80 143.40 -12.40 1.679 169
LDL-C 89.00 81.00 -8.00 1.668 A71
HDL-C 42.80 40.80 -2.00 1.174 305
T-G 107.00 90.60 -16.40 462 668
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3) Mea vz YA Wak] o] ¥A

197 gEre] 4R 2445 FAAA Gl A va) BAw
! | ol e el 2ol Albuming A9 %

P Fel <Tuble 9>3F @t ©
o= 67 @ADL AT A7) xRt =9tk gy EA 50
#2]3 zto] = Phospholirp, T-Cell 419t v}e}bytth,

i

<Table 9> Difference black about a experiment group and control group’s
serum nature of soil change

dg 4 A o e A} o] t D
Phospholirp 185.60 154.20 31.40 2.565 032
Total lipid 77710 659.40 117.70 986 343
Albumin 4.69 5.36 67 -1.860 086
T-C 178.70 143.40 35.30 3.604 005
LDL-C 108.30 81.00 27.30 2117 054
HDL-C 47.20 40.80 6.40 2.059 061
T-G 105.60 90.60 15.00 501 625

800

700

600

500

400 [ aaz
oxz

300

200

Phospholirp  Total lipid Albumin TC LDL-C HDL-C TG

<Figrue 4> A experiment group and control group’s serum nature of soil
difference
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ATl FEXrEY Fr714 H3le t89 <Table 10>9 &1} H3555
B =718l oy, Irone w3k gllar
AA oz 23 AL Calcium, Na, Cl,

HAFEES 243 FgYEL Calcium, Na, Mg, CK F3]
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Sy

I

7F =7vsksiaL, Cl

<Table 10> Inorganic matter change of a experiment group

w74 A®R A AYF EE t D
Iron 102.67 102.67 .00 .000 1.000
Calcium 9.58 9.76 18 -3.249 012
Na 139.56 142.33 278 -3.492 .008
Cl 105.22 102.56 -2.67 3.671 .006
Ca 91 99 08 -.626 547
Mg 2.19 212 07 2.309 .050
CK 258.00 152.30 105.70 4.067 .003

300

250

200

150 O aax
=E

100

50

0

Iron Calcium Na Cl Ca Mg CK

<Figure 5> Inorganic matter change of a experiment group
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2) dxEe) ¥712 Wt
Tl dte e Fr)d Wstes gae] <Table 11> 2. e
il

Treehx] g okth Naol 4 W37}t 442

Mo
fo8 Ao vehgon, awdAE obFH AAE sk @gty] wiol

<Tablell> Inorganic matter change of Control group

A4 A9 A A4d % 1 3} t D
Iron 130.20 120.40 -9.80 347 7146
Calcium 9.74 9.58 -.16 360 438
Na 140.40 143.80 3.40 -3.302 .030
Cl 102.40 102.80 40 -.408 704
Ca 99 1.01 02 -.169 874
Mg 2.18 1.96 -.22 2.557 063
CK 213.60 214.00 40 -.017 988

3) A dxzel ¥4 Ao o] B4

M
i
o
i,

Qe dxwe) 454 2447 2729 Folr} eAdl fa)

Iz th8] <Table 12>3 Zrth o] sgol]l vebd npel ol 77) #7174 44
= AT dEzTe zelr) ey, FAALR Fofjt Aol gl A

= Ve

o
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<Table 12> Difference black about a experiment group and control group’s
inorganic matter change

g A4 AT &t Aol t D
Iron 109.30 120.40 11.10 -672 515
Calcium 9.78 9.58 20 1614 134
Na 142.60 143.30 1.20 -1.062 324
Cl 102.40 102.30 40 -.600 561
Ca 99 1.01 02 =172 867
Mg 2.13 1.96 17 2.340 .064
CK 152.30 214.00 61.70 -1.899 .030

250
200
150
RS
100 Hx=
50
0
[ron Calcium Na Cl Ca Mg CK

<Figure 6> A experiment group and control group’s inorganic matter difference

_48_



ART $EAFEY FAREL WBE 0he] <Table 13>3} L) %35
2¥ %8 F A9Td FAREs SYAE WAk ARk oA wab} 54
Aoz fFoulst 2l Glucose®t LDHOIA Ath ALP+ 756 7H43st9al SGOT

= 11 ZFAsE om SGPTE &9 718t a1 GSHPx+= 167 715t 18
woo] 47¢] shabdtE s A W3lE SAF R fovshA] &kl A
Glucoser= 1578 7183l LDHE 9070 ZFAastdow ol#st Wil 544

o= WTJHIKP AR ‘)rE]r‘f/\Lﬁr. &G E3FE2ES 583 FAEL Glucose T

gakslas AE A A4d % 1 3} t D
ALP 92.22 34.67 -7.56 1.967 085
SGOT 23.67 23.56 -11 063 951
SGPT 14.44 15.33 39 -.967 362
GSHPx 17.44 19.11 1.67 -1.491 174
Glucose 59.89 15.67 15.78 -4.845 001
LDbH 442.40 351.70 -90.70 5.092 001
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<Figure 7> Blood antioxidant enzymes of a experiment group change
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W3l 09 <Table 14>% 2t} tlz

frelatAl @skth ALPS] F2] W
vebs o}, gzl AlE ol AAE ShA
3]

<Table 14> Blood antioxidant enzymes of a control group’s change

Frstas A¥ A 4 = 3} t p
ALP 28.00 62.00 4.00 -3.814 019
SGOT 20.20 25.60 0.40 -2.176 095
SGPT 11.00 16.20 0.20 -1.608 173
GSHPx 12.00 13.40 1.40 -1.360 245
Glucose 64.20 70.20 6.00 -.783 A77
LDH 379.60 360.60 -19.00 759 490

_50_



ABEH EP) 47 S4A% FWsaR FHo] Aolzh gAd o
) ®A§ An ool <Table 159 2tk o] ®el Uehd whsh 2ol 67)
9 Ao, BARCE FoF o)t B

<Table 15> A experiment group and control group’s blood antioxidant enzymes
difference black change

YrkstE s A8 o= Z}o] t p
ALP 83.00 62.00 21.00 2.079 058
SGOT 24.10 25.60 1.50 -371 721
SGPT 15.60 16.20 60 -.136 .894
GSHPx 19.80 13.40 6.40 1.943 077
Glucose 75.00 70.20 4.80 1.158 277
L.LDH 351.70 360.60 8.90 -.337 745

400
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300

250

200 []ag=s

RS

150

100

50 . .
0 A

ALP SGOT SGPT GSHPx Glucose LDH

<Figure 8> A experiment group and control group’s blood antioxidant enzymes

difference
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