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FA A el AFshs iy A DA 209, nEdA 1198 S e

2k A3 457 F 4 F S E HDL Y sH S ST e 1
oA frelAel Aoyt eldth 1y E9t 140/90 mmHg " 1% & 2
g8 E0] 200 mg/de W Rl Sy 1FolA F FuAEHEC] FoHoer FU13

Fom (P<0.05), TAAF] 150 mg/de mv sy 1FolA FAA o] fol4
o= F7bskdt (P<0.1).

Hemolysis= 16A17F vl ol Al 52k 43 & dY, F FelzdHE, 44T

FEoll #Agle] FgH R A (P<0.0D).

AREHANA 271 SFAEE TAAY 150 mg/dl Wkl Y ZFEONA

oo gadd (P<OD. v AW S{A = oAl Habrr sl

mﬁ&

w2 44 F TBARS A4S FAAW 150 ng/de o4 ald 2golA Fo4
om gager (P<00D, UHA ZEAAE Fo42 Wast 9ok & 2
2ule a4 5 A4 AddAN felden rastdon (P<001), et

140/90 mmHg 7%k ¥+ 140/90 mmHg ©l%, & Zd2"HE 200 mg/de W] 9k,
F FY2HE 200 mg/dlo]d, A 150 mg/de v 9kl Sy 1FelA 24
o2 fAasdT (P<0.01).
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Sake FuUIte] &8k thdA AE3E Camellia Sinensisel™, =2
s Fol A 71dd o] #& S Theasinensis var. sinensis®t o4 B W
Skutell A 7] dgk o] A3 WS oAl T var. assamica® WdTh SHAE
<o, o= ddE diEste ew sHokrole Fa AAA A Aoy
obdd vehol]l Huuo] 19417] T AFdel HAvk s-Evketel A7F deE Al
71e Alg Agog wid 7A7]o] ARt A AuletA © A2 828 (T %3)
AR A E CRE el B (E)uekell A S=54F &9 OhERLD) A5 7HA ¢ A2
Abell 4l © W A FLE] o] T},

TH AT T Tk =, dE, Bolgk A A Wol AujH =)
FE S28o % o] g&HIL 9l

Fyugtel A 2A4Acw A5 Aujsty] AR AL 19279 FE o, H44&
o8 Fwe A9ES MNF
Azt o FA oy thldol A off7EtE o] tie® AujEo] A@EH 9l
o $27E rhAlE Ssake 2R aAE Aol S A7 oY AdE dEie
AhstE gol]l o3k MR AFENESS AAAIT = JFE el wel ThekEd
HolA == Haatelth

make] shetd FEOoRE T EsdERA FHREoER £t Ao

2% Flavan-3-ols %9 7ZHZI#F7F diF&E  AA skl 18~32%°] 1L

ok

QR opRA| S ol qtuA RAH Aujrt

=

kaempherol, quercetin, myricetin 5% flavonol®] 3~4%, phenolic acids and
depsides 4%, caffeine 3~4%, 123l B]ER] P &S 7}X rutine] v &
UL, 7N 2R ofmqt 4%, e B F714F 45%, AR s gE 001~
0.02%, HlEFIF=2 HERl A, By, By C, ZF, oFd, whals, 4z g, U2

Ad 5 dBEAd F71E So] o B8A HAESE cellulose 7%, lignin 6%



Flavan-3-ols& %}
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oX,
S

% 7HF s Eel Bk Ak ¥ 78 FHEHIFE 2l ¥ (-)epicatechin
(-EC)3} (-)epigallocatechin (-EGC), 18] 1L o ~H =
(-ECg)$} (-)epigallocatechin gallate (-EGCg) S°| <ttt 88 7lez1e 23
g utow 9E uto] gloy A=y JhH 7S g 2
A T8 SE Aste] B84 BEAE dAds (A1n7A, 1994).

=21 7719 42 EGCG (58%), EGC (12%), EC (6.6%), GCG (1.6%), ECG
(0.5%), Caffeine (0.4%)2] =olth (Miura et al.,, 2001).

e B olel AFHAY AQ AT ol A5EF o] wolxn
>

it R2E T A Rrgo] Jlow, FHol= AdAAES D ¢k o
AA = a3t 3 EAMo] (Feng et al, 2002), €5 Zul~HZE T+ 9A
(Maramatsu et al., 1986, Kang. 1997; Yang et al., 1997; Raederstorff et al,
2003; A 5, 2004) 58 AL 7ol HHAL UTh

5217 sEARNA EF ZHUsHES FoAoE FAAF TS Maramatsu
et al (1986)¢] AFAFNA = o] FH2HE At 71des ZH2HE 5+
AA 2 HFA FHEY wAES FIFoEAN T AdTFEs At
om =zt9 FHEZIF = ECGS EGCGE #golata Bt (Yang et al,
1997).

Flavonoid &7t 34bsl 9o o& Aikstxdel WS G207 oA
371 flalME FEHSZ C-ringdl -OH7F EAsto]ok sta, C-ringd C-2,
C-3Atolel o]FAzg o] ook st (Mora et al, 1990), A¢} B ring¢] -OH9
F7F 47 o)sdelofof gtk delx (Rafat et al, 1987) $t8H4 FxE 159
Asteta Ao FEFS T A

In vitro 974 flavonoids© superoxide anion radical, hydroxy radical®}
peroxyl radical & &~AstE E4& 718, Fe, Cus S chelatingst™, &4tst

49 A4S VAo EA AHE HistE AN S JASA low density



lipoprotein (LDL) AFstE WAttt &4 A ok (Rafat et al., 1987, Cook et
al., 1996).

=21 7Ll in vitrool A EGCG, EGC, EC, ECG 47}A 3gt&o] 3t
T AR EAol wel FAst Alo]EE& o] Fo]l FF FxAA FHEHE e
gt glom xpo] &bzt 7)1 He b 719 B ringol e FAsE 719 2w
olE 77} @tHZ@ & Vet T8 840H, B ringol EAdE
3%k 3 Jle] ortho-dihydroxyl 719t 3¥ $ A9 Ze#olEV|= uZd AAEA
o] BdE fFASteH T3 TS e Ay olEVIVE e FHHZle] g
2 B %Y} (Figure 1, Liuji et al.,, 2001). =3+
T Fol Al AARREE AAAA HA7F o w3t
& BT (& 5, 2001).
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& A3kt Oxygen radicalsd Fo &
g 7 AAAe] A RES 2 A G e A Vsl AA dFS v
t}. Glutathione©] ZZ%¥ mouse JITE 2HaA e} vjYA| S Wl quercetin@
7bi= Fe & chelatedt o2 A @diitstel A=Y AXE BRIIria &4
A9 (Ferrali et al., 1997).

Apwl AR RE B2 epicatechin oA A 7F AAPH (2,2'-azo-bis

(2-amidinopropane) dihydrochloride] & %% 2 & dto] &3 2 HE 73 B

5285 3 (Zhang et al, 1997), Kostyuk et al. (2001)2 in vitrool< 44
o7 Fr® ANEEAN 33 2} epicatechin® dihydroquercetin, rutin®]

o] FIo] H&| ZgE =o]=2 metal complexes?] FAlo| 7]eldtin
i, FgEeol=e AlxY 3W A iitel EAIStEA A Adikst 27 9A
!
HE9 ARE wolEt}l (Terao et al, 1994) 3 X u3dle] ==} Fhe|71H<] AW
Faksh e Aol gk S8 dFS HolFATh

o fEveke] 20000 = AbgERl FAE AH A, A 90d ol HlE]

fr

EA

ol

ol Al oxygen radicale AA3FaL, AlEo|A FAZEZRE S
<



e g RAgAE F53E ST 103 ol AFStE AR A AEaRdEE
o S HAaAXTL Bkl (Nakachi et al, 2000), 9143219 4=
UE=dx g334o] (Hodgson et al, 2003), E3] 103 o|4 “a& =
2}

ANAM EF FEdzEE, SEAWe] Had v HDL-Zd2HEsEs

f
s

>
>

ol

2

SRz FUAAFE TAAZG Buste] HxAF7 AEAA A
, 1995). ze]al Ao Hak ArakA oA
A ARSI o R g Aol A= 8HF 103 ol HA A v d R

of e ¥ o] =a AHF &9 297 3o (Shibata et al,

z=ol A4 A= F WS FelHeR FaATa
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]
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juleA
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=
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H.pylori 74
2000), =2k EeHlE F=
T FAAAAE d8Fss FoAdoz ¥ (Kuttan et al, 2002), EGCG7}
Told 2 AES AAste] =52 A7 & ZREIHE Jdva Raudy
(Waltner-Law et al., 2002).

Tk a7 Zlo] Ay B8 (Neiva et al, 1999)% 3 428 (&
5, 1996; 7 &, 1999; Lill et al, 2003)°] Y& A2 HIFHIT}

A7 AMES gl o® 53555 EGCG, EGCES e 92 5 58 A3
Hlaste] 1zke] P A EGCG, EGC %ol 02~20% A== o™ (Nakagawa
et al, 1997), & & (200002 # HZFlA 06% =2 Z2#H=3
5 g A EGC, EC F+°] T7Fglem EGC, ECE urinecl 4
of wrel EGCGE WA aEdota st (A 5. 2000),
N} A ¢ A= Aem oA,

1995 7€l AFE=AYEFAL AFE oA AAFE g AW ARG
Adr A we=w 19949 99 2747 19959 69 15Y7HA] AlF=d 504
ool SUE dter A ARG A A gyl A q o] Lt 10878
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Figure 1. The chemical structure of green tea catechins.
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to] gatslebd & EGCG, Catechin, Vit CoF Hlalstith. DPPHE &

2 A9 radical2A radical HAFe] W]HEASIE tHH FRE EAS=d
517Tnmol A o &3 =5 yeldtl (Brand-Williams et al., 1995). SCs= Al &
o H7reh A Alme] FAYAT]e wet FREY #FAE dUEded, ARH

f
2

i)

b % 108 9 W HAEEE 0.1 mM DPPHol o3 50% §#% 742 Ao
A7l TE (SCs 50% scavenging activity) S ©alH, w3 £% 2 O FE25
¢l EGCG, Catechin L#]aL BIEWl Co SCso@t¥ 19 AHHAE =4 B 4ge
EGCG, Catechin Z12]31 H]E}Yl C9] @4t} (antioxidant potency)2 2 2H4ksh

gre obelsh 2ok

Table 1. SCsy Concentrations for 0.1 mM DPPH and antioxidant potency of

green tea powder

Green Tea EGCG Catechin Vitamin C
SCso (mg/ ¢)"
25.2 (mg/ ¢ ) 2.5 (5.5) 42 (14) 3.9 (22)
(M)
Dietary content?
@) 4 0.397 0.666 0.619
g

1)EGCG, Catechin and Vitamin C concentrations in mg/ ¢ converted to molar
concentration.
? Antioxidant potency of 4g green tea powder expressed as EGCG, Catechin

and Vitamin C.
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So7b7] A AFosty dol A do, Al E AT, EF, durd A AL
(Total Cholesterol, %3 #]%, HDL-Cholesterol, T-Bilirubin, SGOT, SGPT,

Alkaline phosphotase, 24}, AL F5HXA AAL AHdE HAE A8

AL, w2 AH 4% F dAAE AR

2) HEEALA

(2) Hemolysis test
Akl stabilityE YERE A8 €82 Draper et al. (1969)¢F Buckingham
(1985)¢] WHe FHuw 3 ¢=AE WHor =43t} Saline-phospate buffer
= phospate buffer (0.1IM Na;HPO,4, 0.02M HCD < 0.89% NaClE F=#o =2 &3

ol & pH 74= 23t}
Heparin A8]® dd4S AE =4 200 0 ¥ 01 M 5 ml2 saline-phospate
bufferol]l #AkA] 71t} saline-phospate buffero] #AFAI71 &8-S 1200xgolA 10



B 94 westel 43

o

HEa A FEvE tAl 5 mlo saline-
phospate buffer& 4ol FAkA] 71t}

F e Alddd ZH7] 4 mle saline-phospate buffer =& FHS$E ¥ v

dlo
m%:
-
H

Akl e 7} 1 mH Wo 7MEA 8L screw-cap S 3 &
37CoA 16A17F incubation3tth. wjddS 7FHA olgYE EES H& F
1,200xgoll A 1083+ QR esta, A5 dS FHdA spectrophotometer= 415

nmel A FF=E S

X
o
it}
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o

g

o

o]

Sh

>
°

o,

o

ofd

~

FRG BArAe] FHE x100>

et
B
il

(3) $3% (Plasma platelet aggregation)
g 4983 S Platelet Rich Plasma (PRP)E ©]-83F Optical W3 =2 Chronolog
Platelet Aggregometer (Chrono-Log 500-CA, Havertown, USA)E o]&3d}le] =
e Ak Citrate® A€ DS 400xgolA 1087 944 ®23d & PRPE
propyleneAl @ #el|l &7tk W2 FAES ThA] 1,500xgol A 153 YAl &k

Platelet Poor Plasma (PPP)& |3ttt PRP 500 o] d4ads3 =49l

45

Qo) £k F7FR YeEbEd], PPP 500 p07F blank® AR S 7

3R WA FAY SPIA 2/ AG A $HA FFE AgAA

d

(4) TBARS (Thiobarbituric Acid Recative Substance) &7
d% TBARS+ ta A% Yagid (1976)2 ©]&3le] F wtE o= A3
ok @4 0.1 mE 37Tl A 24A17F v st 5 o] dAo 1/12 N 34F 4 me<}

o

10% phosphotungstic acid 05 mE ¥ 30x%37F EASHA vortex A7)
o A 5EZF WA A ZIt}. o] AL 1800xgol A 1087 AdiEgste] A= vy
3 HHAE] 1/12 N 24F 2 meeF 10% phosphotungstic acid 0.3 mE ¥ 94
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e}

A vortexA ZIth o] AE thA] 1,800xgol A 1087 LA Ete] A=l

gt o] AAH F Aol HAEO FHF 4 mlet thiobarbituric acid(TBA)

reagent 1 mE 7}ste] & S ¥ F4E W 95TCoA 1A dESA A, o
714l n-butanol 5 mS Y3 & 42 F 2000xgolA 1523 A EE A FS

14
r

:

WS FHAsFATE 1,144 tetramethoxypropanes (T8N0 = dlo] FF Ao =
TBARS %< fluorescent spectrometer (KONTRON SFM 25)% excitation 515

nm, emission 553 nmeol A A& 3921 butanolS blank® AF-&3} St}

2 =52k Aol wE A3 A5 ®wst A4A Aol P<0.01, P<0.05 P<01

Fo| A paired t-test?} wilcoxon signed rank sum testZ A] 33} Tl
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AUE A AAHeR vl v =AY, 1 FAAE v

AFEA g Bk 49 A AUE BYoR YERAES AAsEEd 24

3 gt Aoz yeyt. 2t Fo = oldFAzE FE, A9 F
%, A% WY, = Uy, W Sl b wgew, W4 9 Qi Agont
FE, AAE, B4, Fol9, A94F, 1Y, AFAF, W 59 #olglon,

o
2
[\
S
K
‘O
2
o
offt
12
o))
X
X
ull
BN
P
Do
i)
32
1~
)
~
oo
X
N
N
i
(D)
N
N
N
2
=
12
filo
e
ofo
ol
ol

Agw 2P E o5 AV 627%7F obd T AY Fw W Aew

Ae|zArEd del fFAbsA T (F-5 2. Fan).

ARG A= A didAbe] Fat 213 155 em, A5 56 kg, T571
&<t 132 mmHg, &3] gt 87 mmHgolAt}h ol $5%7] ¢ 140 mmHg
ol el mEdAE A A 59¥ T 2BHWOR 42%E AA| Tt FEA] Hit
g3 95 mg/dl, T FU2El S-S 212 mg/d, HDL Z@2HE2 59 mg/dl, 54
A2 135 mg/deo] Lt

A A AN ARG AARs vy vusds W vy ¥ e

kol 7 gley & LY FH FA7F d¥Ed A5 053 mg/de=2 HlEid (0.74
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T T UstARE 7P AR A AR 52 5 FH2HES & v
(Jung et al., 1980).

WHO® A= 19901 ®atel A & e 2HE 7t 1% oy s
9@ &0l 2% AaEvty PYa, AFFH A o) g Abgate] 75%7F aE |
2HEE Sl (Castelli et al, 1990), Ll ~HEdTol AdAdge] =
2 AL S HERHATH

Tk F4ALe] SV HDL-ZH2HE v5S 951, ZA2vAE I§FE
= S/HA7IER aFHsHEES XA @A Aduddded 93Fs Fe Jow
adH A Ad (Grundy et al., 1999).

AL 24 AAES Sede A3 NFS A8se ndWR

© #5718 140 mmHg, ©l¢H71¥ % 90 mmHg o] F o=, AddstAds 75
719 ¢ 140 mmHg, o]9471€<% 90 mmHg vwe 2 BEFIAY = FY2vHESF
A& 200 mg/de MHHS AAo 7 BEFI I 200 mg/de o] AS #Agrt Had A

A nEU2EEs 27T

/de oS AAY nFgAAY e R ERsAH (A 5, 2003).

of
o
2
ok
¥
N
5
—
ol
(@)
&
g
o
~
=
d
filo
o
o
—
3N
o
&

1. 5239 AH7F @3 Ads=d vA= 9F

D % ZHzdHE
ez HfUE gaor =43 3 g4 = ZyAHE 5 2104 ng/
de oAl 217.0 mg/dee]l ATt (Table 2).

F SusdEs Qgute] RAAE vy, 2P A4 A %ol F 24

ZHE £A7 Bgom, =A4H F adUL A AUIFS F FASHE A
7F 2274 mg/deol A 224.0 mg/dd= HolA= AHFS HIou, ANEGS 7 sy

IFL8 201.0 mg/deoll A 2132 mg/dlC.®E Q3|8 EolA+= S Wt (Table 3).
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Table 2. Dietary effects of green tea powder on plasma lipids

(unit: mg/de)

Before After
Total Cholesterol 210.4+5.5 217.0+6.1
Triglyceride 125.1+10.1 129.9+11.1
HDL-Cholesterol 59.7+1.9 60.6+2.4

Mean + SE. n=31.
P<0.05 compared with initial value by paired t-test or wilcoxon rank sum

test in each group

F U zHES FAAATTH] RN E A
Y agol & 2HsHE AR =40 5445 5 A
Y 25 F FE=EE FX7F 2247 ng/deol A 236.3 mg/dt oz, AAFAEA

]_

Wy 2ES 2045 mg/deel A 2091 mg/dlE F IF BT L3d Hx

Lo

5 & ZUlzHEFATE 2ok = S BIAH (Table 3).

TENIAYN SAH4HAV 8% FU2HETES FoHoR TBAAA HATL
ZH 28 E F794 2 G52 FHo AguAZE T3 FTAAGEHE T
ANZItha 39tk (Maramatsu et al.,, 1986; Kang. 1997).

FozHEo] HFACRE FAHo] Wor wEdoRN dF FHzHE FF
o A=t o] 7]HE A FEliElES HHEASLE 0|87+ cholesterol
7o-hydroxylase A4 odte] ZH %™ (Russel. 1992), =212 dF =
H= Astadts Hxko] o= ghrsol = ECGS EGCGE #&5 &

o] ¥R (Yang et al, 1997), < AT %= EGCGFHE nZFdAHE
2olE Hl FHAAA F FHHEY LDL Fo] @A A wotxlon, Ay
FU2HE 57 Z#aHda, In vitrool Al EGCGFAZ 28 =2 Micelle

o] g7l 743kl (Raederstorff et al, 2003), =2} Aol& 757+ AZH 3 A

_14_



JeE9 €3 & Zd=vE, HDL-2d 28 E, LDL-2d 28 &, S8ALEE

st 2 JFH7F AW AdeE AAde g f9 #ES doa Y (Jin
et al., 2004).
B A A= oy 55 AdZ3 (Maramatsu et al., 1986; Raederstorff et

al, 2003; % 5., 20044 EF ZHE2HE vEE Fodom AT B
= g9y 524 A €5 FUsHES v e 234 dA Eokith wkd
Chung et al, (1995)& # AJolA =2 FEE0] dF FHzHES FF4 X
stitha ®arsle] & A A et AT
nZHAEHE AolE 3 SFHA 4% FtEHZIToA BEHor @Fakyl
2HZ wjAdo] F71slEdl ol 7helA 9] Ta-hydroxylase B4 S 7bel 7]¢l&bm,
o] a49 F7te 7He FHiHES EFAe R mdA7E IS up-regulation
o 24 ¥ cholesterol T ASAIZItta At (Yang et al, 2000). 3k

wF e Aol e AolE AFAT FH AFNAM =xe HHI F

n°1'

ik

EGCG7} digestive tractoll A Z#| 28 & 9] micellar &8 %0] IS Fo] I3

FH2HE £ FH2HE F5ES AT LEHA (Raedersteroff et al.,
2003), =2k 7HEIZIF F EGCG7F EF A daw Mol 93 7+ 3oz A
7+t

B AfA oM sAAF o7 F FHlsHE B4 3

]_
B wgtov nBLE AW Y agANE F FAsHE TR 2%

X
P
ol
2L
X
T

Eb)

T FEUzHE w=o FAS dFS FA ZAAR, HA2 W T (2002)2
=
-

AR A7ke] Aol wel gzwel sl 104 o4 HAE HAT Aol

)
>
f
i
&
>«
I,
it
i
gl
N
e
o
2L
rir
o,
ofk
ftlo
f
r o
O
!
fx

al
A7t @F AQ 5F A 9L Fr o wndth ol A4
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FYAYG AUE WPFOE w4 HA T BF AW FEE 1251 ng/deel
A 129.9 mg/deo] At} (Table 2).

FAAYE Gatel ARAE 2 oW 2BGL A A gl Be F
AgFAE et H3 44 F 1392 M AUage F4AY £4
7} 153.6 mg/deell Al 1414 mg/de= rolAl = AEFS Ror, F4dsts 7Hx
Y 152 1094 mg/deel Al 1237 mg/dbo®2 238 =olAe ATES HIY

TAALY & FUsHENe FRaAE w4, A9 1EdaHE Y 2

wol TAAY FAE ¥t w2 A3 §F A9 nzUHE QY 2w
SAAY A7) 1444 mg/deol A 1384 mg/dl o2 Yolxl= BAFE HoH, F
ZH=HE FA7 % dY Iue SAAT FA4 8.2 mg/deell A 1182 mg/

]_
dez Q3] A7 & SAHAY FAF =okA= F¥Fe Bv (Table 3).

TAANS TVl HDL-Zd2HE w28 9531, 2

5 (2000)2 =7k epicatechino] FxEo|EXH o2 A(AFFES UFe a7}
Atk glom =4} epicatechino] Aol A 3 FH|~EE] FFo IS F=
Aoletar ot
A ARolMe 5A4H7E SAAREEE LFATL Buglon (Yugarani
et al, 1992), AbgtS oz 3 AFolA =3 AHH 125 F
HaAA (5, 1998), 524 AFHAF S R dFS Frha Aok v
ST F8AE AstadsE & vkl Bagar (Yamaguchi et al,
1991), #AF A 8F FF FElzHEC] FH3 2olok I =aE HAAANAS
o FAX A= FY9A Zeol7t §lew (Yang et al, 2000), =3 EGCG7}
g

T SAAYG T AES FX E3FA T (Raederstoroff et al., 2003)3L &}
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W A9 fAske

2 AgAddAe 52A4H77 sAAATFTdE 9gE T4 EIdAR 1™
A4S M Syl AME 52 AFH F 7% gaFoen, AAY uIZyiHE S
AE 7HH AU E 4% FASe S HAded ol wA AFHU 23 fEd

%
A5 7R Apel Al AW AR FE 43 & 5 de Ae® VdE

3) HDL-Zd 2H &

FEAY JUE Yo 5245 5 9% HDL-Zel =H &0l 59.7 mg/deol
Al 60.6 mg/dee]ATt (Table 2). HDL-Zd 2HE% dtzte] Ao AE B,
1¥4S 7HR Y 1go] HDL-Fel2HE& s%7F 9okl 52343 & 1
¥e 7H Y 1ES HDL-Zel2s &9 Wyt gldleov Bddds 7Hx &
61.6 mg/deol A 63.1 mg/dl o2 olx= &S Btk (Table 3).

HDL-Z# ~H &2 F Fd 2 E7%e] JaaA
3] 1F¢] HDL-Z# =8 = s%7F @9kt (Table 3). 523437 & AAY9 F
FH2HE Y 252 HDL-F =HE°] 59.3 mg/dloll A 57.9 mg/dl oz Yo}

1..

rlo

Y 15

=

E RU AAY nZY2HE

o
o

Ae e ngow, 4% F FA2HES /47 AW 1§ HDL-2e2H

rl

Z0] 602 mg/deol A 64.3 mg/dtE 238 X243 F HDL-ZHxHEo] =o}
] %S H ATt (Table 3).

HDL-Ze<H 2% TA4AYTe] JAaAE 2i, A9 23AEE A
Y 1ol HDL-Zd2HESE7F itk 52343 & 249

7H7 dlY 152 HDL-Zd 2H Eo] 527 mg/deoll A 54.3

ks

N

Fli‘

Vel

>,

mg/d0 O 2, AAFAA

o

7HA Y 252 626 mg/dlA 632 mg/ddE T IF BT 53 HEH ¢
HDL-Zd|~HEo] EolA= A&S BTt (Table 3).

AFY2HEEFTES 7 ARS g3 ® 534137 HDL-Z8 2H &5 2.3%
=7k 71 (Yugarani et al.,, 1992), 421 giie] AFollA I 437 HDL-=
d2dHEs S/, 53] 107 o] Wil FwtelA LHR (LDL-C/HDL-C
Ratio)Z #o&d oz 3o (Imai et al, 1995) HaAHAZ Q&) TuAsts =
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Table 3. Comparison of dietary effects of green tea powder on total cholesterol, triglyceride, HDL-cholesterol

B-P < 140/90 mmHg (n=20) > 140/90 mmHg (n=11)
Variables Before After Before After
Total Cholesterol (mg/d{) 201.0 *+ 6.8 2132 £+ 76" 2274 =70 2240 + 104
Triglyceride (mg/de) 1094 £ 95 1237 + 120 1536 = 20.6 1414 + 229
HDL-Cholesterol (mg/dl) 616 + 2.3 631 + 2.1 564 + 3.0 562 + 5.3
T-Cholesterol < 200 mg/de (n=13) > 200 mg/d¢ (n=18)
Variables Before After Before After
Total Cholesterol (mg/d{) 1836 + 3.8 2068 + 74" 229.7 + 56 2244 + 88
Triglyceride (mg/de¢) 982 + 8.3 1182 + 146 1444 + 149 1384 £ 16.0
HDL-Cholesterol (mg/d{) 60.2 £ 2.7 643 £ 34 59.3 = 2.6 579 £ 31
Triglyceride < 150 mg/d¢ (n=22) > 150 mg/d¢ (n=9)
Variables Before After Before After
Total Cholesterol (mg/d¢) 2045 + 6.8 209.1 £ 6.7 22471 =77 236.3 + 116
Triglyceride (mg/de) 95.7 + 55 1191 + 114 1969 + 146 1566 + 251
HDL-Cholesterol (mg/de) 626 + 2.0 632 + 2.8 526 + 33 543 £ 38

Mean + SE.

T P<0.1, ™ P<0.05 compared with initial value by paired t-test or wilcoxon rank sum test in each group
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2. 2+9] A7} Hematocrit® Hemolysisol "X & 9

FHAY U E Udem 453 w2 A3 §F Hematocrit A= 2 4<l
W37 glslth (Table 4). 25% casein, 15% lard, 1% cholesterol& <1 F o Al
A sARE A e FHES Feddd AUt e J9EFE FAN

Hematocritoll & 988 F# £ ctar B (Raederstorff et al., 2003)8Fe]

VAN
<=
o
2
—
(@)}
z
N
=)
==
oS
=
R
b
A
2
X
AN
Oll
a2
i)
1
o
m |
e
ox
o,
O
N
X
=
>,
Q1
2
X

Table 4. Dietary effects of green tea powder on hematocrit and hemolysis

(unit: %)
Before After
Hematocrit" 38.5+0.6 38.840.6
6hr 3.810.2 35+05"
HemolysisZ)
16hr 9.2+0.5 55+0.3™

Mean + SE. Y n=25. ? n=31.

P<0.05, *: P<0.01 compared with initial value by paired t-test or
wilcoxon rank sum test in each group.

i

Hemolysisol ®¢t71e] 4aa7s ww

f
i

’

oS 717 3l 18] Hemolysis

J

e FAE BAL =AEE

3
K
gk

¢ts 717 ¥ 2E S Hemolysis7t
10.1%1 A 56%= Fo]Ad o= HAastd e (P<0.01), A4Es 7k &y 1
A

FolA = 8.7%°A 55%%E FoHoR skith (P<0.01, Table 5).



Hemolysis®t & e 2HEH] JAAAS B, AAY ZId2HES 7}

1 2EAAMY Hemolysis?7t E& #X2 Ry, =3 43 F 449 u
2222 7k Y 252 Hemolysis7h 95%01 4 55%= f-o 502 vro}
Hom (P<001), AAZU 2822 714 & 225 88%A 56%= oo
o= vrolhgn (P<0.01, Table 5).

Hemolysis®} F8A% %o FaAAAE BY, AAS asAATSE 71 Y

I%9°] Hemolysis FX17F =3t =343 & SAAAYFA7 =2 Y 257

WA AR S LRI E 95%0 A 55%% folH o dolAt (P<00L,
Tabel 5).

Hdo §Edd2 AdT wol bl oal HsHH, A o A H

T FEgs v Ao AA A dojvpe A A H}Aks)

of 3t Zgtrwol=o] a3 3= dolry] e AT E Igor et al. (1989)
2 quercetin® quercetin-3-O-rhamnoglucoside, 18] rutin®] free radicalsS 2
A8t o 24 phosphatidyl choline liposomes®} # 2] liver microsomal membranes
o AAF}AEE AE s AAst= a9E FATL AT

Morel et al. (1993)2 F <o ZHAIE wjgAo| A catechin, quercetin, —L#] il
diosmetin®] A ¥ H % & 3I}+= catechin, quercetin, diosmetin £ 2 I37F U
U ®Haste] Ik FhEZlo] AEY BE2Ed a¥rt dvia e, Nanjo
et al. (1993)2 aLE&x9 ofatFet E707]50l H7bd 2ol& W FHolAA 4
o] ¥z 77l FF o] erythrocytes, plasmaol A A @ #A3E A A3 E
o ARE FoFdvn Bagdr. o3 Ay= =A FHHIRIC] in vivooll A
FrtstEdE AEFoEN EFES HdofdllFE AoE B F dth

H AolAE A AFeA AZIH HHEol s FANA HA FEE|
AE o] qbstd &4 gigst Wl g3E JFva B3 (Guleria et al., 2002)

Ol
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thiols F5=0] A<3stol] wal &9 catalase?} glutathione peroxidase A o]
oo R motxled, 7Y Tt 52 FEEY ATFAAR A AERY A%
¢l catalase, glutathione peroxidase, % thiol, *| dAF3} A X7} rolx] 719 A4
FroRE Folgtt o] A@ANE HAY U|dANA FAkstEAR] HAb
ol A¥Fo istA &S AAAIIE F8% 9 drta HolF

(Guleria et al., 2002).

i)
o
3@
2

In vitrool A =2+9] EGCG7F 4tsh4 &3 digdst 4d+ s BHashes %
|5 7Hd A kst Sdolgta P om (Saffari et al, 2004), AF=R 53¢

o 599+ EGCG, ECG, EGC, ECe Ad7 & dig itstans dyn
. in vitrodl A9 AAPHE F2d AL i3 Asiaxrt 5-10 ;m 5=
o)A EGCGS ECG7F EGCe ECHT A9 2w Awdvta Bidlil in vivool
M k=Rl 528 FE2ES 47 Fol & 5 8 T EAlske A& EGCG,
ECG7} oyt EGC, ECGttar 3th (Zhang et al, 1997). W& Zx35E 5
EGC, EC7t &% sHfslo] A9 gallate 3}3F=<%] EGCG, ECGE dl4ldhe]
EGC, EC7F A7 =te] §9=FH Badss & 2oz A74dn.
Ao M e AE8dol gt kst E3UF 6A1ZF wi gl A FeHow
ol o (P €0.05), 16A13F Mgl M= Fojd oz o=l (P <0.01), °l=
make] FHHI IR % Aztem make] HH7F A E e A E

Boshal, AT v bl deojsts Ao AzEn

tlo
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Table 5. Comparison of dietary effects of green tea powder on hemolysis and hematocrit

B-P < 140/90 mmHg (n=20) > 140/90 mmHg (n=11)
Variables Before After Before After
6hr 39 + 0.2 3.8 + 0.8 37 + 04 3.1 + 0.3
Hemolysis (%) . .
16hr 87 + 05 5h + 04 10.1 + 1.0 56 £ 0.3
Hematocrit (%) 39.2 £ 0.6 399 + 0.6 372 £ 1.1 36.8 = 1.0

T-Cholesterol

< 200 mg/dl (n=13)

> 200 mg/d¢ (n=18)

Variables Before After Before After
6hr 37 + 0.3 31+ 0.2 39 + 0.3 38 +09
Hemolysis (%) s s
16hr 88 + 0.8 56 + 047 95 + 0.7 55 + 0.3
Hematocrit (%) 374 £ 09 384 + 09 39.1 £ 0.7 39.0 + 0.8

Triglyceride < 150 mg/de (n=22) > 150 mg/d¢ (n=9)
Variables Before After Before After
6hr 37 +02 37 £ 07 41 + 04 31 +04
Hemolysis (%) o
16hr 95 + 06 55 + 0.3 85+ 09 56 + 05
Hematocrit (%) 387 £ 0.8 39.2 + 0.8 380 £ 0.8 379 + 0.7

Mean + S.E.

1 P<0.05, ™ P<0.01 compared with initial value by paired t-test or wilcoxon rank sum test in each group
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3
Before
52.1£6.6
476153
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.

Hell " A

15.

52.1 Wmino| Al 38.3 ¥/minS &

Maximum (%)

)

Initial Slope (%/min)

e HA

=
==

P<0.05 compared with initial value by paired t-test or wilcoxon rank sum

s glen, Ad $FHA (Maximum)® 47.6 oA 511 o=
Table 6. Dietary effects of green tea powder on platelet aggregation

3.

Slope)

7} Atk (Table 6).
Mean + S.E.

test in each group

No
=y

A
oo

)

B

2 278 EE 46.3 W/minel A 39.3 &/minS
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KeX
=
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=

=Y 2H

s

o|
3%

o

N
_Z]#
o]

=
=R

1

Y

3

e 7

=
=

A= 2=H

(Table 7).
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o

=
o
i

2% cyclooxygenase @443 tis ™9 PGL9

&
=

voE

NEH F= AAA 52 shH7le

]
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Hoha o (Yang et al, 1999), wHA
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Atk Basle] (Choi et al, 2002), =% Z}lelzlo] phospholipase A2¢]
gS Aoz olgly| = M3 TAAS A&t dh In vitro ATlA

ristocetinell &3 Ao SHS JAAA dHAIES LA, AR A
B SaLARbe] A4

et al, 1999), =2+ 7He|7 =
grdagol 2lom (Lill et al, 2003), 7HeHZI] & ojEXH R IAWRS B
st Bagth (Neiva et al., 1999).

& 5 (1996 = AHAF Tl 10, 100 ne/kel A bleeding time,
whole blood clotting time, plasma clotting time o] &% ¢|&EXH oz F71¥ &=
g, ol A 7HHZIF7F o] AxE "Hojrme] FAEshs AP 5=
Aoz AZtET 74 5 (19992 =3} Jhg7le] Fad TR EGCGT) in

ADPEZ F&d #<9 &

23 e Ao, de] AEZCER A" S o8& dTelM=

vivooll A AmEEEA S A-AALL, s oEH R

APTT (activated partial thromboplastin time), PT (prothrombin time), TT
(thrombin time)¥} & A SuAEE WA &ohviar B ojzfd Az
© GTC, EGCG7F & dHzg3 3 dAz-8ddol & 3z 7]Q1g Flo
ofvet 3 HAdzE
Atk
TSk Neiva et al. (1999)2 20~200 micro/méoll A &% o|EH o= F}E 70|
dave HAikstd B4 FHOoEFE FAaAws RIideua e 59

epicatechin®] AW BRI FEvtn gon <7ty diaFdoA &

adi)

B~
e
N
olf
I

#Hste] =2 FEHZ1F 5 EGCG7F ¢4< %3 Thrombin &
o AAV]TS A&ty Xt (Lill et al., 2003).

Quercetin 10-20 pmol/L+ collagen® 2 52 A4 ¥

o,
o
12
2
ol

|

&

[e)
S Any

g o 2

o
¢

AF2S IASAR L, 25 umol/L catechin® 5 pmol/L quercetin &3& T3 F
gaos fFry A S a9 F94 FEAS F oy AstA A sk
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Table 7. Comparison of dietary effects of green tea powder on platelet aggregation

B-P < 140/90 mmHg (n=10) > 140/90 mmHg (n=5)

Variables Before After Before After
Initial Slope (2/min)"” 487 + 81 36.1 + 34 59.1 + 11.7 425 + 100
Maximum (2)” 455 + 6.8 51.8 + 53 519 + 85 497 + 96

T-Cholesterol < 200 mg/de (n=4) > 200 mg/d¢ (n=11)
Variables Before After Before After
Initial Slope (¥/min) 682 £ 64 353 £ 70 463 + 8.1 39.3 =+ 4.8
Maximum (%) 546 £ 35 438 + 8.2 451 £ 7.0 538 £ 55

Triglyceride < 150 mg/de (n=9) > 150 mg/d¢ (n=6)
Variables Before After Before After
Initial Slope (%/min) 523 + 7.8 347 £ 31 519 + 124 436 = 8.6
Maximum (&) 479 = 64 491 + 48 472 + 98 5.2 + 93
Mean + S.E. " P<0.1 compared with initial value by paired t-test or wilcoxon rank sum test in each group

Y Tnitial slope is the base of one minute in tangent drawn to steepest part of curve.

? Maximum aggregation is ohm at the point where aggregation dissociated.
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4. 529 4F7F TBARS A4 "= 43

ARG JUE tFeE ZA43H $ ¥ TBARS (Thiobarbituric acid

reaction solution) A= F4 W37l ¢l (Table 8).

Table 8. Dietary effect of green tea powder on TBARS level

(Unit: mmole/ml)

Before After

TBARS 19.9+0.8 19.4£1.5

Mean + SE. n=31
P<0.05 compared with initial value by paired t-test or wilcoxon rank sum

test in each group.

=2k 443 A TBARS 4483 €9, & Ful=vHE3e daddAs glolon,
TBARS A FAAEH}e] AAAAE 2W, A 2448 7 3y
Z%°] TBARS 7ol &tk =4k
2 TBARS Aol 205004 1548 fFoA oz 7FAastdrt (P <0.01, Table 9).
TBARSS A d¥sbst APES debn, A@d#AAst Ax=A MDA
(Malondialdehyde)7} ©o] o] €51 vl MDAE &x1¢] itz &Alo X E&
AW AdAsgd =g detlEoh AdAars @42 Alxwe] Fa AT

A AEES TS BESAYAL] At Ao rA AztEY, 1A
=

Al Ert

Santus et al. (1991)2 flavone?! diosmin 90%¢} flavanone! hesperidin 10%
2 FA % Daflono] A& Ao 93] =% A &4} plasma membrane 4
S Alste] TBARS AAFES Y50l FAvhal Haishgith
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=2k2] catechol-type flavonoids®l EC, ECG, quercetin®] &4F3}g vfol] o st
AolA =2k FHEZIFE JIA A el A 84 g Ze] AARES 6
o2 laf FAH EAHES ARE FoFrhal Bt (Terao et al, 1994).

EC, ECG7} quercetin®t} kinh valuesE 7AW, 7 EI71HF9 AAFA
(electron—-donating)&  quercetinE.t}h w¢kth ey JbEHIZIFY A ade
2,2 —azobis (2-amidinopropane) hydrochloride (AAPH)Z 7RAIE  ZAEs}o] A
Quercetin?} 24 & what g7} olvtal B st 3k JhE o] AX A 4
€7 oxygen radicalsoll === A& wl A AItsto] et FHE ks =2
Ys waFAT A 5 (200)2 =2 FHEIZlo] EAbskAtg It AvE HAkshA]
2 AEAAZATE A versk o, ezl o] AatstE A Al ket # ¢
b microsome? A @IS A gdE JHA =Y FEH daksiEs TH
quercetin®} BHT9] &¥9} v]s=gk AAHS Bty K

A ARE 529 AAV SAARFATE =S AFEA e Ad 3
AstE RS JAlk Alxure] ARA Vs aA vl m A kst

FHel dFES = Aoz Viddn
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Table 9. Comparison of dietary effects of green tea powder on TBARS levels in plasma

B-P < 140/90 mmHg (n=20) > 140/90 mmHg (n=11)

Variables Before After Before After
Plasma (mmole/ml) 195+ 11 178 £ 09 206 £ 1.1 224 £ 39

T-Cholesterol < 200 mg/d¢ (n=13) > 200 mg/d¢ (n=18)
Variables Before After Before After
Plasma (mmole/ml) 188 £ 0.6 181 + 0.8 207 £ 1.3 204 £ 25

Triglyceride < 150 mg/dt (n=22) > 150 mg/d¢ (n=9)
Variables Before After Before After
Plasma (mmole/ml) 197 £ 0.8 210 £ 20 205 + 2.1 154 + 0.9™

Mean + S.E.

Kk,

. P<0.01 compared with initial value by paired t-test or wilcoxon rank sum test in each group
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5. 729 HAFH7 84 U FH, SGOT, SGPT % Alkaline phosphatase
of X I

=
ofj
e
Ach
i
rD:

4 F LY FHY T2 051 mg/de

Table 10. Dietary effects of green tea powder on plasma enzymes

Before After
Total-Bilirubin (mg/d®) 0.51+0.03 0.38+0.02""
SGOT (U/L) 202 H]eb 24.3£1.2
SGPT (U/L) 18.6+1.5 17.9+1.3
Alkaline phosphatase (IU/L) 144.0+6.6 136.55.5

MeantS.E. n=31.

: P<0.01 compared with initial value by paired t-test or wilcoxon rank sum
test in each group

=2k A3 A F L FNyg deh, F FdodHE, FAAYTY dRaAs
Foalden, 345 & 1dYS A sy el F LR A7)
2 Yolxlon (P<0.05), A48e4s 7Hd dyagare g4 F 2e
FHl o] fojHo g vl (P<0.01, Table 11).
F A3 F AAY9 nZUdETAE M Y 15 051 mg/decl Al
0.37 mg/dlZ FoHom Zaglon (P<00), A4 ZFdUxHZS 71 Y 2
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o} (P<0.01, Table 11).
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g4 zaok AR FARAE B, BAY 23 AATFAE 7H &

11).
Hayashi et al. (1992)& galactosaminel. & FEH 7+ &4 Hol A 5315255
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Table 11. Comparison of dietary effects of green tea powder on plasma enzymes

B-P < 140/90 mmHg (n=20) > 140/90 mmHg (n=11)
Variables Before After Before After
T-Bilirubin (mg/d¢) 050 + 0.03 0.37 £ 0.02 051 £ 0.05 0.39 + 0.04™
SGOT (U/L) 222 £ 20 240 £ 1.7 21.1 £ 0.8 234 + 09™
SGPT (U/L) 192 + 21 178 £ 1.7 168 + 1.3 173 £ 14
Alk.phos (IU/L) 1368 + 74 1353 £ 6.8 1506 + 11.3 1370 £ 81
T-Cholesterol < 200 mg/d¢ (n=13) > 200 mg/dl (n=18)
Variables Before After Before After
T-Bilirubin (mg/d¢) 052 £ 0.03 0.38 £ 0.03™ 052 £ 0.04 0.37 £ 0.03™
SGOT (U/L) 219 £ 2.1 241 £ 16 215 + 1.1 23.0 £ 0.8
SGPT (U/L) 189 '+ 1.7 187 + 1.8 187 £ 1.8 172 + 12
Alk.phos (IU/L) 142.0 £ 9.0 1334 £ 7.3 1431 £ 7.8 134.0 £ 51
Triglyceride < 150 mg/d¢ (n=22) > 150 mg/d¢ (n=9)
Variables Before After Before After
T-Bilirubin (mg/d{) 0.50 + 0.03 0.36 = 0.02° 052 + 0.05 042 = 0.05
SGOT (U/L) 214 £ 1.7 235 £ 167 228 + 2.0 246 £ 1.1
SGPT (U/L) 174 £ 15 171 £ 15 208 £ 3.2 188 + 2.1
Alk.phos (IU/L) 1388 £ 6.8 1336 + 6.2 1488 + 14.2 1416 + 94

Mean = SE. ™ P<005, ™ P<0.0l compared with initial value by paired t-test or wilcoxon rank sum test in each group
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Abstract

Effects of green tea consumption on blood lipids, platelet
aggregation, hemolysis, TBARS production and liver parameters in
volunteer diving women residing in Hallym, Cheju

Mi Sook Kim

Department of Food Science and Nutrition, Graduate School

Cheju National University, Cheju, Korea

Green tea is a nonfermented tea which goes through inactivating process of
polyphenolase by steaming or parching fresh young tea leaves.

Green tea has been known to have hypoglycemic, anti-imflamatory,
anti-allergic and anticancer effects. Recent studies show green tea or tea
catechins have preventive effects on cardiovascular diseases by lowering
blood pressure, blood lipids and thrombosis.

This study was purposed to investigate the favorable effects of green tea
on blood lipids, plasma liver enzymes, platelet aggregation and other
antioxidant parameters such as hemolysis test and TBARS production after
four week intake of 4g per day using 20 normotensive and 11 hypertensive
volunteer diving women residing in Hallym, Cheju.

There were no overall differences in plasma total cholesterol, HDL
cholestrol and triglyceride after four week intake of green tea, but total
cholesterol in group of subject with blood pressure below 140/90 and
cholesterol below 200 mg/dl were significantly increased (P<0.05) and
triglyceride in group with triglyceride below 150 mg/d¢ was increased (P<0.1).

Hemolysis in 16 hour incubation was significantly decreased (P<0.01) after
intake of green tea regardless the levels of blood pressure, total cholesterol

and triglyceride.
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The initial slope of platelet aggregation was decreased significantly (P<0.1)
in group with triglyceride below 150 mg/d¢, but maximum aggregations were
not changed.

There were no differences in plasma TBARS production after intake of
green tea except that subject with triglyceride 150 mg/d¢ or more was
significant decreased (P<0.01).

Total bilirubin was decreased in all groups of subject after intake of green
tea and the differences in groups with blood pressure below 140/90, blood
pressure above 140/90, cholesterol below 200 mg/de, cholesterol above 200 mg/
d¢ and triglyceride below 150 mg/d¢ were significant (P<0.01). SGOT was
decreased significantly (P<0.05) in group with blood pressure above 140/90
and triglyceride below 150 mg/df. There were no changes in plasma SGPT
and ALP.

In conclusion, green tea may have negative effects on plasma lipids in
subjects with high blood pressure, hypercholesterolemia and hyperlipidemia.
However, green tea have positive effects on platelet aggregation, membrane
stability and lipid peroxidation probably by exerting its antioxidant action.
Green tea may also have protective effects on liver.

Present study provided data on favorable actions of green tea suggesting
possible use of clinical purpose and healthy food stuff for the prevention of

degenerative diseases
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RBC 4.21£0.04 42~6.3
Hemoglobin (g/d¢) 13.03+0.12 12~17
MCV (fL) 92.08+0.47 76~96
MCH (pg) 31.00+0.19 23~35
MCHC (g/de) 33.67+0.12 32~36
Platelets (%+/u0) 26.21+0.70 14~40
Hematocrit (%) 38.65+0.33 36~52
ER-i == R e PN
n=65 (Mean*S.E.) 71 A
S.G 1.020.00 1.003~1.030
PH 6.42+0.13 50~80
FBS (mg/dL) 95.33+1.83 65~100
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n=65 (MeanzS.E.)

Total protein (g/dL) 7.35+0.06 6.0~8.3
Albumin (g/dL) 4.36+0.03 3.5~5.3
T.Bilirubin (mg/dL) 0.53+0.02 02~12
SGOT (U/L) 22.40+1.03 9~48
SGPT (U/L) 18.89+0.94 5~49
Alk.phos (IU/L) 144.69+4.55 70 ~250
5. AHAHAL (ZAEF)
n=65 (Mean+S.E.) 7= A
Cholesterol(mg/dL) 212.03+4.33 140~220
HDL-Chol.(mg/dL) 58.62%1.78 32~88
Triglyceride(mg/dL) 134.85+8.76 35~160
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3. A8gsd (D

F A N % A#7Y N %
2 58 98.3 of 3 +A4 Y 37 62.7
™ = g 1 1.7 o+ Al +A4 Y 12 20.3
ol 3+ A A 72
A 8 136
o} + A4 Z 72
A 1 1.7
o+ 4l 1 1.7
AAAZE o] N % A AL N %
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