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ABSTRACT

Influences of Intake of Green Tea Extract (Catechin) on

Athletes‘ Serum Lipid and LDH, CK Activation

Jung Hye-Yun

Advisor ! Prof. Yoon Oh-Nam, Ph.D
Department of Physical Education,
Graduate School of Chosun University

This study selects total 15 subjects including 5 Taekwondo athletes, 5
weight lifters and 5 general students at C university as subjects of the
study, gives them green tea extract, examines and analyzes the
influences of taking green tea extract on changes of serum lipid
concentration and serum enzymes after complex exercise for four weeks
with a view to trace activation of serum lipid and enzymes (LDH &

CK) and obtains the following conclusions.

1. Changes of Serum Lipid

1) As a result of comparing differences according to groups and
change of times, change of total cholesterol (T-C) showed no statistically
significant difference. But, there was statistically significant difference
before exercise and after one week of exercise.

2) As a result of comparing differences in serum lipid HDL-C

according to groups and change of times, there were statistically



significant differences in groups and change of times. Mean of
Taekwondo athletes was higher than that of weight lifters and general
students.

3) As a result of comparing differences in blood lipid LDL-C
according to groups and change of times, there was no statistically
significant difference in groups and change of times.

4) As a result of comparing differences in blood lipid TG according to
groups and change of times, there was no statistically significant
difference in groups but there were statistically significant difference in

change of times.

2. Changes of Serum Enzymes

1) As a result of comparing differences in serum enzyme LDH
according to groups and change of times, there was no statistically
significant difference in groups but there were statistically significant
difference in change of times.

2) As a result of comparing differences in serum enzyme CK
according to groups and change of times, there was no statistically
significant difference in groups but there were statistically significant
difference in change of times. There was no difference before exercise
and after one week of exercise, there was statistically significant
difference before exercise and after two weeks of exercise, before
exercise and after three weeks of exercise and it is considered that as
time extends, effects will be more.

3) Effects of Green Tea Extract (Catechin)

It is known that intake of catechin extract improves lipid metabolism,
prevents complications related to metabolism and has various

physiological activation functions such as anti-inflammatory, anti-allergic



and anticancer functions as natural antioxidant and recently it is found
that it has preventive effects of circulatory diseases by improving blood
pressure and blood lipid. This study also considers that it has
affirmative influences on physical composition of athletes and improving
blood lipid and peroxide lipid and is very effective in preventing and
improving  arteriosclerosis, cardiovascular diseases, diabetes and

abdominal obesity.

3. Suggestions

This study observes serum lipid and LDH, CK by making athletes with
high intensity exercise have green tea extract which is known as having
several physiological functions, examines the influences of taking green
tea extract on cell damage and finds out it has the affirmative influences
on blood lipid and serum enzymes, but period of taking green tea extract
is too short as one month and it is considered that more duration of
taking it is needed for further study and research of amylase, alkalic
phosphatase (ALP), electrolyte, metal and transaminase (GOT, GPT) is

required.
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SSCCH

10~70
10~60

19~107

18~80
33~194
35~143

10~65

7~55
15~105

10~80
38~174
26~140

10~80
10~60
15~130
15~110
24~194
24~170

Oliver-Rosalki® ¥ | GSCCH | MAC-EDTAW

5~50
5~40
8~178
8~62
12~122
12~98

<Table 1>blood serum creatine kinase numerical value
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A e 4= 2 & A (lactate dehydrogenase, LDH)E= %2 o] Eafo] TA W,
ZAS 2 AlA 9] FAHAE A E Btk Aol HA EEE 9
5ol sloy, Z4F F77F HAelE wAY AxiEde] &

w
A w g4 LDH7F A<sds d4% Hot. uwgka, LDHA WO 2=

[o2

o
~
2
2
o
fru
o
©
[e]

122 (isozyme @ TdaA)

<Table 2> Lactate dehydrogenase of Vitality

T 7 Wrobl &9 ofo] &=
A F 281.8x10%/g LDH,
A2 221.6x10%/g LDH; , LDH2
=48 160.2x10%/g
#H A 131.1x10%/g
] I 108.8x10%/g
s 94.7x10%/g LDH, , LDH5
5 73.6x10%/g LDH, , LDH;
YT 5.6x10°/g LDH,
g A 0.3x10%/g
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<Table 4> Blood serum Lactate dehydrogenase value (25C)

FdR=a o] & ]‘/j]— Oq
B i n EFH SD n ¥+%| SD
20~ 887 276 44 247 264 41
30~ 2,485 281 45 422 274 41
A 40~ 2,813 287 46 394 285 40
50~ 1,919 297 47 306 317 46
60~ 276 305 62
20~ 53 272 41 65 273 38
30~ 49 274 46 7 274 46
B 40~ 37 294 35 8 294 35
50~ 19 303 36 4 303 36
60~ 2 281 12
212y o} 57 184~1776
0Al 293 184~417
1A 139 184~ 401
2~ 34 248 174~ 378
C 4~64) 359 163~339
7~94 303 150~313
10~ 124 293 139~289
13~154] 192 122~61
< 401 120~ 225

<Table 5> Blood serum

(&9 IU/me)

Lactate dehydrogenase value(EX #2271 H)

7 °] AR FE - I %

% %A [wzea| NzA |wean| 9 | o
16~19 147 26

20~ 144 23 139 21 120~ 225
30~ 146 23 143 21 120~ 225
40~ 149 24 148 21 120~ 225
50~ 155 24 165 24 120~ 225
60~ 159 32 120~225
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AAA, 7183 Fxo dig Boe 83 A g, & AEx Tz
Axupe] pAARA AL @i AL ARL T A, o 2H =Y

ZH ~dHE, F4AW, FEFdAsdHE, FHAYAY o2 FAE 9k
Tl R xFAgRoe] 7k 3 2 AHEAA AL H

2J 91 apoprotein-A, B, C, D, EZ o]

911 tH(subgroup)o] FA &tk A vl ol = A}

Al &9 A (lipoprotein) ol gtet il @A A3 A2fst= 5 ¥ d S apoprotein
ol g} k(A g &, 2004)

= o 28 = (cholesteroD) > A A WollA EE AE] METI} o] Alx
W a7l T A Ao, ALELHHI 84
Fol Hog @5Aate] o] W, steroid 2o AFAZA AR U
M= A ARom A, 44, Had 84 stelMx 7 7]
I xAo] H9 R st AATde] ZFuzEHEC] TFEH A mHE
At zda Aol a3 9TS st o of 1%7F WY wAE
t}.

A AW (triglyceride) 2 AFA Aol A 5t+= A F 9 98~99% = =}A] 3=

P

A E AARA YA A Fael B §m, Az ghel A
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3
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2

FA o] LFA AE35] ol YA tiAte] o]ttt A Fo= A H o7 A
T AP Fo] AAA Aol g AA T AAAANAE E A Yol golx
o} o]} Fo] Hrolx = AL XA urEE] & 4 (lipoprotein lipase) 2]
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5) AR =X (Low Density Lipoprotein Cholesterol)

LDL-CE FWE e 237tE o|F 1 d&e HIA2AE U2 84 Ze~H
22 SAMNE A82 L dow(Trans et al, 1983), LDL-C9 A%
W= HAE 51-160mg/deel ™ o b= 54-146mg/de= A AL of AR
o o, 50t 7tAE dHI A FrhEo

A2 SAURAE A% Aol FNAHFH BRALED A

d¥adon ged gom F2esuEH LDL-CO Fw7l Hodw
245 WAYYE Fha

2

249 AYPAE LERBo ALHW TGE FAM, £ e F

[ ol st wink, nd, By & AU ade] dn TG

fo
N

oN

= o
lo

O

oL

ME

o

} & &7 (cardiovascular system)2] Hol| tish 714 {83 AEZA A
A WA 2 ¢} lipoprotein®] T4 A ™

AEa dF Ade 95% BLE AHA T

o
=2
O

oY,

A T, 1998).

<Table 6> Korean adult’s serum lipid value judging standard  (¥+$] mg/d0)

e 73 A

meomwA Awwd 0 0 o
T-CHL 175 146 ~199 200 200~ 229 2300] %
LDL-C 110 85~129 130 130~159 160°] %
HDL-C 48 40~64 s} g+40 36~39 350] s}
TG 120 60~ 159 160 160~ 209 2100] %

_19_



A oAb w7

!

Abdel el de el wel 45 = 2

L
T

A #AZE Ak

)

&

it
o
)
_ZT
3K

of Aol HH, AHRoJE T EZ

A A o],

}

o
pad

93

1A 2]

%L/Kg ;(HJEJ_i/q

9

ali
vl

K
o

ol

—_
o
zel

o

B

of

=0
1o
e
T
)
—_
o
i
Mo

ol
it

,..7_.0

o) FobA7} Bew

FTWAsE 50~70%

1996).

G0
o

—_—

X

el

X
%

9101 A =

FH R Eok2th

9 <)

R

2l

S

=, jbgol w2 Aol

A3 ol A

ol

o = A

=
=

5o

p/]

<
o

o
ol

% v o] 1]

24

=

|
4

o]

ol

?l,

R

E!

744 ¢

Teh g 4

o
o|J

=
o)

Aqr

2, 7H7h 9

H+, OH-4 =

ki3

M

78 -0l A

o
it
-

oo
)
o)
{+
g

rvgel

X

A
K

ol
TO
wr
o

A o]t

3

o
pal

9/]

24 gl

e

s
a

<
o

\_l_ﬁmO
B
BIA

B

e

P

_20_



—~
o
el

NI
)

o

o

o
e

ol =

hyA
o

o)

o] A7l Al

Ay
-

=

[

b

[e]

39k ey A

o

Al

~

;OL
.
o

Yo
M
io
i
alal

)l

—_
o
oo

s

st2 &% PH, 7|2 (54

—_
o

vzel
Nr
i

.l
o

oo
Gt

4
iod

ol

rugel

3
Nr

zel

)A
il
nj

M
i
oo
Gt

ol
7o
=l
o)
4
iod

0|
He

—_—
o

~o
"

Ef

Gl
i

!
I

e

Tor

I

%o
el

ol

o

rvgel

X

-
w

ok
)

o

5]

o] AgrE oA

4
_Mon_
4
&+
!

<

oF

KR
T

HEA NAD+Z

L

T

:LDH)

dehydrogenase

3l ofl 4

2~ 8 A (lactate

NADH+H+Z A
@ LDHY] isozyme

rJ
<H

%o

B
=K

s
mJ
N
Hu

‘_ﬂmd

M

9

E{l.

F °F 35

]_

R

LDH+=

A
)¢] subunit(& 4 ]

2 T4

]

o

il

A

1l

i

o] 47§¢] subunit®]

_2‘]_

H9) 4= Hol Ut

o

¢}



w2l LDH+ LDH2 % LDH5E 5719 isozymes HFEEE, d7]% 5 ]
&%, chromatography ® 2 WA Fdo| s 54 AHPA FEHE

a v

@ LDHS A Aol Ao zHg
LDHE: sigd Aol Aol F8 49 styoly AAYAAE thS3 2

it
{0
ot
Mo
ofl
2
Lo
-
-}
jan
1o
L)
ofo

lo
ofy
fo
_OL
X
it
)

.

W) sl A FAE dAE v st FR PFo R eubE o
T13tel A LDHO 9@ I FRIzto R Abstel vt AbstE 9 FulAbe] g R

wol] Abstd I FRAS TCA cycleZ 21t
Hol fFAbAaA odyA Aol 7lod gt o] 470 subunit®] Aol wet
LDHE LDH2 9 LDH5& 5719 isozyme d7194 5055,
chromatography & 2 WA Ado o 54 AHPA FEFIL 9
th. @A A AWl A= LDH isozymeZt 2t 28 %= o}z W E3d] o] 9l
gtk 13y LDHS 742, 13 =413k

AAdES Zt=v. LDHS Al s
AstHA the] Agolup IFEHIAbe]l FAo R FYHE= AL oA
TCA cycleol] Fg3ted |A st & Fas S 2 v A7

H.

flo
)
oo
Y
ki
f

i

kil

ftl
N
fu
N
=
2
o
=
Jo
ch

_22_



@ LDHO] AW +xE

LDHE AW difde] A7lel Fxsh, 1 dlfFo] AEZZ mitochondria -

@ =Y otd 71uAl
CK,= ADPe EAstel CPE Fallsto], 2ot 3 ATPE A= 3
Aol M arelygA Qlzkel Hol& 7tgAor =vf st Hdolasz =42

g2 R el FRHA Gl Ark

® CK isozyme

CKE A% oF 8vtoz a7 4vre] B(H3E) € M3 (FAH)Y
subunit 27§ 2 FA = o] 9t CKelA+= CK-B, CK-MB, CK-MM¥¢| 3%
9 isozymeo| EA|3tH, o]F ok wEZE=gold EASE isozyme
sol &dA U

o] H 3 isozyme?o E3t= A7l 959, chromatography®¥, W A siH

ol o A

® CKo A HolAef 28§

s o, HAHAYA duAdoer ARE= ATP= CK7F Fvjst
8o oajH FA BFHEU romam WE3-o] WHSol o3 ATP A =
& Ao’/ sko] Awkol] wiiel Aok ey =2 ATPE A 94 e
v Aol 7hEslthe AolA 1 kAE =1 %5 JNAeE FxolA 10x
AroA Eus 5ol o9k 22 CKY #A82 Fastth

+F5 Fole CKe #ad Adoerd d4bs A7 AsfA 283

. @HCK isozyme®] A el Ao gk ofx WHI Ho| A &

L
T

_23_



@ CKel AA

TR

L

]
T
ol

il

)

i

rJ
.l

wr

rJ
N
A

ox

, CK isozyme®l & 7] 5 0]/ o]

b

3
i

o] CK-BBe|t}, &

A==
T

Hol = 2 o

CK-MMeo] ™

1ol

Al
ZAL FoAAE FREA

1
T

ol A
5

CK-MB+=

B @

DRI R
b3 9k, mebA

C-MMpo] 9]0l CK-MBY]

1
L

, 2001).

“MB 4%

44 CK

a2, 2Tl A

- E

% CK-BB

2|
=

B

dgda s

% €3

[e]
e

3)

b aRES AR 4w £

S

A7 =4

744 9]
ool A 75 % s Raol

Fole 2
bt

S

gl

L
R

o

e
o

ol

)l

o

gEAL

[e2}
=

=Eed

A o] el A A7t

74

g ol

1

o) v 7

A,

wjr

g Azte el g

—_
o

A E I

e, 2 RN

o o
=)

o] 4] 71 4] ]

2=
°

g el

i)

A
oF

ol

S|
jod
)

o
‘_n_—.mO
il

o
o

G

=

o

_24_



il

A&

3~T7U 7A€
LDH®  B-hydrobutylate

ok
o

¥

o1
)

=
o

Al

7h ol A 7] 7k o]

7F A

kel
T

Ao}l 7 A 7}
9} 12A17F

R

L

o
T

A]
A

Fel

[

L

T

o
bAl st

o

= 7}

dehydrogenase(HBDH) 2] o 9} 1247+ FH 7} H

il

o

B

o
)
N
ﬂ

o

ARE 5~15%0 v 2520 &

G

=

o] gArel wjet
o)

50~ 100km . 3}
2 % AFEYH deua AA 2

7b A

o
<
il

73

< w2t} 5000m Y 10.000m =2l 7] 2

p=h

wHelth 29v 35

KeR
=

o
ﬁo

)

el
NE
&
0|
e

of
—~

S =0l 9ol EEg o

T
|

B

B
ol

ox

M

, ool A

il

o

‘_n_—.mO
B
of
ﬁo

o)
o

& $ES vehle %o A 4

e

~
or

o

o

ol

AL
1o®

LDHe|

g

=k

27 &EolA

Ok

isometric % o]}

7
LDH

é‘l,

Qo] At
A% 745l

2ol

|

[e)
= EFA

Nl

ol

A

e

J

%

&
=

o
B

B

|

el
o0

_25_



L

T

. el ket

A 8 7}

)

15

o) 1-

b4
]

o
pul

9] exhaustive exerciseol A
[e)

3}

LDH4,59] AF<o]
AE 7% LDH59

[¢]

L

R

3 ol A

FA ¥k LDH1~4%= A<
I

A= =
s

9] isozyme< 1283+ 27|
oluy} 50~100km X

LDH57} oF3t

=

A

J LDH

3 3

o
=

@ isozyme, 1 ]9

%o
o7

—_—

4o
>AO

=
T

]

F o

3

=]
T

—_—
o

o} 7 wats| Ho] YA Y}

et A

o]
J LDHY]

[e)

j=13
s

E g o]

[¢)
2|
=

% LDH

B

o
=
p

.

glojd o] o g

o, el Edoly Fol

E

LDH® “sejel m A

o

g

<

!

]

s

g

=
=

A A el

o0

T
OO

=
o)

s
Mo

o
Ho
o

A Aoz HolA

&P, 224 5.000mv

A9 10~15% A X9 exhaustive exercise?]
| Boh A te]

&5

e 7]

A

¢

2
5

)

(o}

O =
O

q

=5
=1

10.000m whebE & A

H oy,

[ e A RN

= dAE

M

=3

sad. w

)bl—

FAI

°

A

o
pul

=l

[e]

R

J CK

[e)

A

2|
=

K &<

17 C

o
=

}

ko)
o

HA A 5F A ZE Ba o] A
g]

oF 3]
&l

T =
0~
Els

A
o] &

~

—_

;O\_
B

—_—

0

o
e
%0
o

_.—

e

o
o

I

1% CK

o
=

&
T

_26_



o
To
o
o
o

o

o
Njo

ol

FolY weight training 3}

(0]
R

isometric

Ay

A

ki3

o

|

—~
o

2
1)

rzel

X

o)
G
<0

—~

;OL
Ko
Nro
o
L
L
_L
'
ol
Ko
.

)
eyl

ok

—

NI

o
o

o

—_

i

oo
Nfo

o

il

o
ﬁo

mJ
o

~o

A 5}

o
pu

]

M
70
o
o

|

)
<

e

X

o
T
o)
1o
o

4% CKo

S &%

L

Ju

1l A1

)

o

"
gl

—

el

M
o
Nro

=ul

X

A

L Jxd vy

CK

g

EE

=

CK-MM
%

i A= .
>

1= =]
T

CKe| df
ol AAZre] Hel we =

J

78

T3} isometric %oy

o

AR T

]

o
pul

isometric +% oY FTHFHI} TFAAE

BE B

il

13

ojth. wpetA el

.

pul

7]

CK
N

J

78

A},

CK isozyme O ZEE A9 %o 93 &

o o

&
Ao g ol

@ isozymel

[¢)

°]

o

~

A

—~
o

o

)
_
A
3

—

o
o

—~
o

-

8

J CK7} =t}

=|

o
=

HAF AT 3

+d

o] H|s

2
=1

Astha AR th(A & 2004).

E g o] Fol

LA}

=)
gl

]

[e]

g
T =

A7E gk A

_]

A
fs

Ear

=

ol

}-

<0

4 CK

2|
=

<
T

A 2%

v

)

o)
el

A

A

wr
<

—

el

Sl

0|

_27_

B 37b o}

R
L

A4 A% A o

)

ojxgel ¢



(3) 53 1 99 dHzL FAA

A 24 3494 A dsiA = LDH, CK, GOT, GPT o] 9]
aldolase, alkaline phosphotase(ALT), leucine aminopeptidase(LAP), ¥
-glutamy transpepti-dase(y-GTP) o] AEXi 3t} aldolase™= LDH<}
R 7RA R s Al EAe] stufolw AWl A, ¥, A b, Al
Sol Exgo. 2 FTee AL E UM wol AR RE Fo 9%
g4 aldolase®] WstE HES Rt &

g4 aldolase™ 10~20% A X9 exhaustive exerciseol A& +& 2%
°F 30~40% He= Hol=d 1 IR wmEw (A7 Fol= tAFFSe

2 guarh ey $EAzte] PofMel utel 1 4SAEE AANA

3| EE Zojdn, wigtEoly A B SolA e A aldolase® &
215 °oF 100~200% FEste] L % F A3 L FAE YEWG L F
o] 9t} o]#e LFA A FE FATAAN FHE Aol wria A
ZrEl e Qk, w3 kA A E A aldolases Bl FHAAETE T 7 G
> FAE YEAT I Soh(A 993 2004).

WAESHAL T o]E HEALY HeE dAHEE T HE
b @l 1A HojAa vk mg 3 ALPY Ao =ddolv 4%
= HAZE o dH y-GTPY A2 +594= ddx ZHu g%
ALP, y-GTP ¥ LAPE 10~20EA =9 exhaustive exerciseo| A <5 =
Fol °F5~15%A Ertell et A gerh e oF 1~2A131 EElvv
1A EF, vtEE, 20~50kmE 3, FAIZMY] FEolAE FE A5 dF
ALP ¥ LAPE 9 10~25%AH =9 Aevs Hlt

webA @3 ALP % LAPY &wo 93 A5 duri oz
+F5o FEFE vud A AZE Qv @3 y-GTPo tistod = #f
A ep s Az A ZE B (20~50km)oll o3 &5 A FHE 1A
Fol AAA oF 30~60% e Bk 9Tt

oN

&

_1
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6. %39 AABA 7%

=4t A AAROE B BeoR 13 9 HAHE dE SEEA

13 A9 A weAG 22 A ugastels] WEe]

3 ol BAAT HFBI R} glol B} PR BEAA T
of

i gL

o2 F =ae X]Zéltﬁf\}@r A ol EH*E}O:] B A7t e o] FofA
AEd, 53 H29 FhElF)(catechin) ] A A hAe A E A A o

om, 2 Aol e ol 7FA AR 9

mate] FaARI Fao] #a) QoFelW the <Table 7>9 2t}

_29_



<Table 7> Green tea’s main benefits

Green tea’s main benefit

olg) EFo FlEzloz A H o

= ]
. = —
Tannin o ow Aure) grsel @ mmEel on(nik: 23, 8
Pobvphenoly Nm, ww, At =5w we W
18~20% 3. wAkol Wk AT e AR,
dlobdol g opmlwite] Fldele] Alelzge oAsL
Theanine . i}
wabe] Asele FEgol Aol At e SRAA W
Ashe BAgol A gich
1.5~2.3%3 5.
Caffeine & 2F5te] W E A 7] wwol] FAA obA
=5e #
246 ~568mg 5
- W2 FEAND v Ce ALdAE A 4495
Vitamin ¢ -
BE oW Ag SEdE ABM AY Sedtim By
wahe] FfE WMECE #lEe] 5ue) oFolt)
ko] FRoA FHEC Qe ARE AR A4l
Vitamin A 7] W&o YxHT= 7fFAE 5o BHE A &
A g v R go] it 9
ZHp, A YEF, Z4E, B4, 2, 947k o] df5o
Minerals om @S Y Fd2 @53E2 227t 573
X%x;}
= .

(Green tea trip —cage.naver.com/tea72)
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<Table 8> Green tea’s main ingredients

Green tea’s main ingredients

content(%)
. Physiological
Ingredients high |medium| Low . Uses
Function
Quality | Quality | Quality
(-)Epigallocatechingallat 82 | 78 | 7s | BHEECIA WAL, waW | @, GAA,
‘pigallocatechingallate . . . Sqoa, @ asAac| 2w e
g3, FAY,
B . A . 9 99 2ol W o mh
(-)Epicatechingallate 2.1 2.1 2.2 sore 7] ok, W2t
(-)Epigallocatechin 3.4 3.8 37 FATFNA, 23 &g
(-)Epicatechin 0.8 0.9 0.9 2l gk
aksl Edwo] oA, el kg Rk A Al
The sum of the class of Tannin 145 14.6 14.6 ~ _ ~ }
Ze 2~ H & A st ol 3l =
Theanine 1.9 1.0 0.6 Zhl Qo] A 2] A8 Al whuk
EAER A5, datsl,
Flavonol 0.9 1.0 11 - oo
dstdsh, 24
Glutamic acid 0.2 0.1 0.1 ¥ 2 3] & Kl
Arginin 0.3 0.1 0.0 AR g &4 gt 25 gk
Asparagine 0.2 0.1 0.1 B 2l gk
The sum of amino acids 3.8 2.5 2.1
2= 1 )
SrAABE, wuwa, 4a, | e
Caffeine 3.0 2.6 2.4 o ) ZEAA,
o]k, 2, ALl
&t
A, gaksl, qhelu,
Vitamin C 0.2~05 _
H=o] 5uf o] Ty
Vitamin E(Tocopherol) 0.05 ksl ey, 9 ksl Al
Vitamin Bl 0.1~0.3mg Zk 71 W el
Vitamin B2 0.8~1.3mg HT ey 33
Vitamin B6 0.03mg ey {4
Kaempferol 16 ‘ 15 ‘ 1.3 RN
Calcium 40mg =t
Kaempferol 0.2 RIREE:S
Pigment(chlorophy I, _
0.6 Shol i, Wiy A3}
—carot, anthocyanin)
. Akt bl
Slenium 1~1.8ppm A 2o WA
Diet fiber 15~25
(Green tea trip —cafe.naver.com/tea72)
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240 O o9 A Aelstd Gkol WeAm, Eedig Bdo) =
Aol tha el A Ao deld Foxabel W@ wAN £t 4
A FAHn Aok BEAE B Fosy B g% Ast 9o
W oOgd FH A48 £4¥0EA 4 422 U a9 @ F U

AFE Fod 5o e EE A ARY TEE ddZE &2 F([RSC
Radical Scavenging Capacity) &2 % 435 (TAC : Total
Antioxidant Capacity)°]2tar &ch. wpebd 2+ 2% 9] RSCU TACE
Ml 1 A E ] gAkstE o] debv HeEA & 5 9, ofw A
Fol 7Hd g4d dE YeadesAR & F dd =
o] &d woll #H. ggAksg o] Vit C SAgE o2 32mg, 95mgQl oFA]
v B del vls] =

rr

T 5 A3 gk(IC = 31 2
F)EAksh =

HIEFFIC — —

= b 393(dry weight) 1000

T 2 220(dry weight) 500

o 0.786(fresh weight) 95

of x| 0.268(fresh weight) 32

<H 97, 2006>
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A ) =39 Bollls

<

EC )
EGCG JtEIRI(& kst 2 1)

EGC
ECG

-

Fig 1 Effects of Catechin

wate] AL AAAL = AR vz el Eds A
wo sl AE e AA EslE Aol 80~90%E AAsha vk 7
H2% o]Ft 4% oA @, EC, EGC, ECG, EGCG7F ¥ 1 %
NE BEGCGE @asgo] 74 29e ur ohe A4 Auz g

ojyfell = = Ak WERICS Ao HAtstE oAl sk WEHVIE, g
o HARARE osts vEVA 2 ks vEY S o F Fheta
Stk 5ol EAQd 84 Fakst B4 wERCH 150~250mgy =3
so] gtk &o] WEWS AFHEI] A8 Aol ok E Aop FAE vt
Al AbgbEol B2, BF e Haels HUF0 ofAfFd o
SlE HIEHRICHE Y oAl wiv w2 ol Eof st

g ks FhEloly HERWIER ojyet ZEdE, dAR = (7))
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i
i
=
o
e,

F+ SOD(Superoxide Dismutase)
a7 AYYF(Se)e AHstE vhof
st 23 340 Bxlxel Agta, #Hitst gdd 2SS A of

=
AZn) dsts, A, dde] A EelAdAd ddd Zaae 9

FRHMn)> ks Akas g g Al A 8
7

2 Al 3
g et st = 7lodgh T3 SOD E49 BHEAAE AFSREES A

s Aee B

<Table 10> Effects of Green Tea Extract

FeA AE(20~30%) 7 =
7} 71 (10~ 18%) kst 3ot e it
Z 2 H = 7(0.6~0.7%) garst drot A A o &3
H) B} C(150 ~ 250mg %) A7k WAy fx
gl o} (0.6~2%) dg7tet, o AANS =4
GABA(0.1~0.2%) ERiRARe
AFE(0.1%) AANA, G, DG
o027 (0.6%) dG3ds JA (ST w)
7} 5] 21 (3~ 4%) A, ok, tAFE R
EANA(FEA 3~4%) gaks} 3ol
284 A E(70~80%) 7 =
G4 (30%) A AH onk
chull 2 (24%) o Fa
W E} 7} = E1(13~29mg%) gabs}l gol WAF7}
H) BTl E(25~70mg%) gabsl hot s, FEQ WS
2229(06~1.0%) g} ot

7184 (&84,2~3%) -
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Fig 3 The design of study
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HAFEES Cllda odie Asstud wgzlo]l 7AEdd 74e 71100

2 o)thel Agheta agol Al AEe Wob 13 A FH F S 700mg o
wol o} - AW Ao 77 27AN E 4ppAS Ha
1

(350mg x4+ A= 1400mg) A AT}

3) @A AA L T

AL del AAE Aot AY AY oF 94 oFolE TR 44
FEE dlo] o ey o 1040 184 FA
o4 10mE APsch ABAIE F 356 AR A2 FAD 0
=4 skl

Coista AFAR A 1087 AARe F AFL Belste] 350

Ax T-C, T-G, TC, HDL-C, LDL-C& &4} #2433t}

(2) B2 =
@ LDHd(actate dehydronase)
LDHE4 =+ LDH RegentE ©]&3lo] 570nmolA FFEAqHo=z =

AstArk., E3 LDH isozymes< 7|9 sWHo= 88t i, Scanning

4y

Sh

densitometerE ©] &3} isozymesd A A %E AE35 ).

@ CK(creatine kinase)

EDTAE S o] &3to] 2500~3000rpmell A1 ¥4l 8 st o A
Zx7/d& Rl(bottel: Buffer) 6x45m¢¢} (bottel: Enzyme/Conzyme) 6EA,
(botte2: Buffer) 3x100ml, (botte2a: creatine phosphate) 3EA®] Z A3}
A 5181 A1 7] (Hitachi-747, Japan)l A CK7] E(Boehring er Mannheim,

Japan) Al el A 243519
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<Table 13> Details training program situation

.?_

4+

=]
pUn

HAE A 9= A
ATy - Dead Lifts
L RREe . Eench P(;ess
Le) =] 2 5 s rower ean
4 ased 58 5 - Bent Over Wide-Grip
3070 x10set .
2071 x8set - Barbell Rowing
- Shoulder Press
ZNzAEEA .
< u] = 7O]_§},_-E_E‘i(]?_—'—]_i}_ 7]) - Abdominal .CUI‘IS .
- Good Morning Exercise
5071 x4set
- - Power Snatch
= 3071 xBset - Power Jerk
2071 x9set St u
107§ x10set B ka consi
A= o]y BEH T ac Xtension
Az W ugd Aspea | oAl
.ol Ak} - Leg Press
|- Asurzr] - Leg Curl .
A FE A - Leg Extension
- Jump Half Squats
- W/T ;
- Toe raises
A g 200mx203] - Abdominal Curls
A8 st 4 - Good Morning Exercise
o 80mx8~103] - Power Snatch
7 50m><10 123] - Power Jerk
a4 =4 - Sit up
- Back Extension
- Dead Lifts
211 200m x20 3] - Bench Pre’ss
mAAN 7} Td . ];ower Clean
Z | 80mx8~10% . LSUdlgreSS
50mx*10~ 123 .Leg cot
30mx*10~ 123 g

- Leg Extension
- Jump Half Squats




4. A AY

2 A3 AuAPEe SPSS 120 ZEIFE o]gaqow, NEZFA
(Repeated Measures)= AF-&3lo] Huoa A|zke] ®slo] dfs] <ol R kr).
g Heko] e AT HFLS LSD(HAFA HF)S o] &
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4 felsEe a=052 WA,
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$E3 %AFEE AA7 AL FEe AL W] WAE g
go Folnm 1 ERE FHHY A% BHoR BAEAFHAUSY, o
EAFHUSY, QWA GsY, F 1592 Ao Hedth SEAT A
e 7 2% SHNE ANRIO, HAFEE 2§ 4F00Y 2F

NS 700mgl = Aot 19 oA, 0T Zzh 27t F 43HAS

B 2 (350mgx47k A= 1,400mg) A7 A¥E= thex g2l
1. A& Wst

1) ZFZ Y 2" = (Total Cholesterol:TC)2 W3}

<Table 14>3} <Figure 4>°] YE}ute}l o] k3 A|7Fe] sl u}
2 "83A4d T-Co Aol wlws] 2 A¥, FJagte] FAHCZ {93
2ol 7b 9l&S & F AW (F=2.050, p>.05) Alz+e] Wle] = T
o2 fod AolE gl & 4 UrhF=1.832, p>.05). 18 %57
H1FFdE FAFOR §F97 AolE Ho|H(F=5160, p<.05), &%

F(F=0.496, p>.05), &% A3} 35FF(F=0.108, p>.05) & TAHoz
o3k o7k gl Ao R el Algte] A&HEASFE i) gl o
uHERSk T

>4

_ﬁ
r_>i
1)
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<Table 14> With group follow to variation difference comparison blood
lipid TC of time (mg/d{)

Hel PR B4 109 209 F 309 F
M

=
[
e
2
4

164.80+43.15 190.80+39.46 158.00+44.22 194.00+25.55

T-C  9ux 173.20+26.63 180.40+23.35 164.40£23.78 163.40+27.75  2.050

1w
=
_L?l_',
o

155.80+19.58 154.80+15.32 151.00+11.38  143.40+5.77

o
=
)

-10.73" 7.80 -2.33

* p<.05

200

190

180

170

160

mg/dl

140

130

120

110

| EAEMS w—odsds  dersty

Fig 4. Blood lipid profile T-C difference comparison
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2) 1= A G ZY 28 Z (High Density Lipoprotein Cholesterol)?] YA 3}

<Table 15>3 <Figure 5> o YEFIHLe} o] Hekap AJ7ke] w3}

&
g dFAd HDL-C Aol& Hlus] & A, kgt FAAOR
ofgk Aot s & F YoM (F=7.586, p<.01) A7He] ®Wslo] thafA =
TAACE FoT AolE U & 5 UWHEF=5100, p<.0l). JEItS
Adurd HdE g Hito] ARAdss dntgd ARy =4 UEd S
& o dew, LSDe A4 Ay HdE Ao dxAds, dne gzt
of TAACE Fo7t o7t e & F Ak AR Wste] tisiA =
TEAY 155 FAALE Fo8 2o]E KoM (F=23.835 p<.001),
A3 255 (F=0.607, p>.05), +&d3% 3575 (F=2.202, p>.05)°l= &7
Aoz fFod Aol7h gl Ao YEy Aol A&dFS a7t gle
Ao Z YEst
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<Table 15> With group follow to variation difference comparison blood

lipid HDL-C of time

Azkel s
We PR gEd 109F  209F  309F%F  F
M+SD M+SD M=+SD M=+SD

PN
A=A
a

T 4480259 56.40+5.32 48.60+4.83 53.40+7.02
HDL-C o =M4" 41.20+4.38 44.60+4.88 41.40+594 41.00+4.64 7.586
oukatA® 42.80+6.42 42.00+552 41.60+5.37 40.80+3.35

% Tt 2¢ -4.73" -0.93 -2.13

wx p<01, #=xx p<001, a, b : LSD9] Fdy

Fig 5. Blood lipid profile HDL-C difference comparison



3) AME A9 ZY 28 E(Low Density Lipoprotein Cholesterol) ¢ W3}

<Table 16>3} <Figure 6> °| Ednte} o] Fwkzt AJ7ke] W 35}oj
8224 LDH-CY #o]lE wus 2 Ay, Juy

w2 ol BAHOR f
o5 o)zt gl&S & £ JO(F=1.439, p>.05) Alzte] Wle] thaj A=
AR g AAolE UFS ¢ F AUATHF=1977, p>.05). 1Y &
A 1FFE BAFCRE F93% o]S ®o|H(F=519%4, p<.05), +%
A 25 F(F=0.154, p>.05), &7 357 F(F=0.381, p>.05)°1+= FA 4o

2 Fod A7t e AoZ YEY AlRte] A&HALE G947 fle 2
o= e
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<Table 16> With group follow to variation difference comparison blood

lipid LDL-C of time (mg/d¢)

AlZEo] o 5}

Wal wE e%d 109F¥ 209%  309%  F
M+SD M=SD M+SD M+SD
HAEAS 92.80+38.69 110.80+34.74 103.00+19.44 118.80+26.98
LDL-C 9 XXA4 106.40+28.52 113.00£24.67 96.80+24.53 97.80+27.57 1.439

gakskAl 89.00+12.12 86.20£9.01  82.20+9.71  81.00+6.21

B A -7.27 2.07 -3.13
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Fig 6. Blood lipid profile LDL-C difference comparison



4) SR AW (Triglyceride :TG)2 A3}

<Table 17>3} <Figure 7> o utebtnpel zro] vk
e d522 TGY ztol& vlws] 2 Az Hoite] Z7

Aol 7 &S 4 4 o (F=0.013, p>.05) Al7te] Wale] o
2o g fo

_E
>
o
lo
21
o
K-

a
o
fitl
:10
1o
r

3
& ATHF=3.906, p<.05). L#}
155 (F=2.506, p>.05), &5 A3 255 (F=2.900, p>.05), &3 3

(F=05856, p>05)el = BAMOR fo@ 2ol7h 9l Ao theu} 2
o A&FolE EH7} gl Ao ey

|
>
rlr
off
i)

rob
)
o
il
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<Table 17> With group follow to variation difference comparison blood
lipid T-G of time (mg/d¢)

Azke] W3
Mo PR $59 109%  209F  09F F
M+SD M+SD M=+SD M=+SD

T-G 9=AF4 126.40+76.06 83.80+39.75 120.20+64.85 121.00+75.35 0.013

JakskAl 107.00+88.88 107.80+44.56 134.60+55.69 90.60+55.05

B A 19.20 -27.60 10.13

150

130

mg/dl
>

90

70

50

Fig 7. Blood lipid profile Triglyceride difference comparison
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<Table 18>Homogeneity verification for Blood lipid by group

el T8 M SD F D
HAEAS  164.80 43.153
T-C Aw ML 17320 26.631 0.384 0.689

A ykek Ay 155.80 19.575

Haeds 92.80 38.694
LDL-C LT 106.40 28.518 0.511 0.612
ARk AY 89.00 12.124
B Ed 44.80 2.588
HDL-C R 41.20 4.382 0.727 0.503
ARk AY 42.80 6.419
Haeds 98.80 30.095
T-G RO RS 126.40 76.058 0.207 0.816

A wkek Ay 107.00 88.879
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LDH)2] 3}

(Lactate dehydronase :

o
L)

o
N

<Table 19>3 <Figure 8>°l v}ebtule} o] ek} A

L

T

1A

o]

R
9.732, p<.01)

o

3o

18.729, p<.001).

A THF

=
T

2.208, p>.05) Al7+e]

[e13
=

%) O LH(F
o

=
T

o)
=

e
=

2 LDH®| z#bo]l& wvlal
o

3

J

ZFol 7k 8l

3 =

o
=

=
R
pul

s}

AAL(F
20.506, p<.01)%= =}
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=

ol
ojn

R
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®r
o
)

joh-
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gl
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<Table 19> With group follow to ariation difference comparison blood

serum enzyme LDH of time

ERIE S 9F  209F 309

10
M+SD Mz=5D M+SD Mz=SD

o
S|

Bd=de 456.20+31.85 494.80+68.32 379.80+68.28 368.20£53.53

LDH 9=4ds 392.00£36.50 423.60+54.31 344.80+41.87 335.20+32.24 2.208

dRkstd 379.60+65.98 385.60+67.00 370.60+43.70 360.60+49.60

2 3t A -25.40" 44.20 54.60"

wxk p<.01, =% p<.001

550

500

450

400

350

300

s 1%

ol
N
M
ok
w
+H
ol

e e T R

Fig 8 . Blood serum enzyme LDH difference comparison



2) A#Hote F) VA ( Creatine kinase : CK)¢ W3}

<Table 20> <Figure 9> o YEIHLe} o] Hekap AJ7ke] w3l
e A EA CKY zolE wlus) 2 A, Jugtds FAALZ {9
3 Aol7k RS ¢ & JOH(F=0.175, p>.05) AlZte] Walo] wthe A=
SARCE FoF AolE US4 F Ath(F=11.434, p<.001). & & %2}
1FFo s o7k 93 Hola(F=0.418, p>.05) +%& A7 253 (F=12.046,
<

¢
.

_1)4

rl
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<Table 20> With group follow to variation difference comparison blood

serum enzyme CK of time (IU/ml)

Az s
+ &3 10¢ % 209 % 309+ F
M=SD M=+SD M=£SD M=SD

Shs

wa 7

B ¢ =1 9 303.00£90.71 251.20484.16 164.40+76.02 147.00+31.53

CK 9xHds 211.20+84.16 249.20+83.92 155.40+71.93 157.60+54.93 0.175

A WshAl 213.60+89.89 213.60+89.89 224.00+91.49 214.00+85.73
= T 4.60 61.33" 69.73"
xx P<01

350

300

250

200

150

100

Fig 9. Blood serum enzyme Creatine kinase difference comparison
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<Table 21> Homogeneity verification for serum enzyme by group

SD

il

—_—

0

T

90.711

0.214

84.156 1.756

211.20

A

]

7]
kel

CK

89.885
31.854

213.60

o4

36.497 3.785 0.053

392.00

¢+

e

Tr

LDH

65.980
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15 5]
HDL-Cell A 2t

up glom,
of o3k Apol7t

}

o
pad

TA Ao

=

HAANAS o,
=

3tA 72, HDL-C

=

B 3 (Matsumoto 5, 1994),

‘04
9 kAL

2}

o
S|

TF

[e]

=

A=
R

.

vfd 2~4%] (500 ~1000ml) 7 7] 7+
714

= %
oA T-C
7}d & B 1(Yokozawa, Nakagawa & Kitani, 2002), # A& oA 8F =<t
Fob A2

=

L

dadHEss ¥

=
=

=

Bl Aol FAL

i‘l‘7

=

=
Ll
e

FE Aol TGS HDL-Ce] ® 35}

E

I

724, HDL-C
7
5

=
=

13
=

ZHeE 2

2} o] &}
| 2~
5.93mg/dl

=
=
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=
=
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g

38
.
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