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Abstract

Tea has long been one of the most popular non alcoholic beverages
worldwide for thousands of years. And tea has continually been improved,
increasing popularity and palatability. Recently, the functional effects of tea
have been scientifically proved and there has been increased development
of functional products using tea components. It is particularly true that
most people think the tea plant is the base of the all tea industry and
science. But, over thousands of years, palatability has been the aim of
selecting new cultivars and preserving genetic resources. Therefore, there
has been a great deal of artificial selection.

Therefore, the objectives of this study were to determine the catechin
and functional compounds in tea leaves, and to determine there contents in
tea germplasms, also, to search a bioactive effectiveness of new compounds
of tea and to set a selection standard of tea cultivars by specific

manufacturing and sensory taste characters for new functional tea cultivars.

Collected germplasms were classified into three groups based on the
sprouting time, i.e, early, mid and late sprouting time, and the ratios were
20%, 43% and 37%, respectively. There was a difference in characteristics
among these collected germplasms, leaf width of those ranged from 19.8 to
75 mm, leaf length was 35.5—160.0 mm, and leaf area was 660—8,400 mm?.
The concentrations of the total nitrogen, total free amino acids, and
theanine were ranged 4.18—6.07%, 2.87—4.58%, and 1.64—-2.66%,
respectively. Also, catechin concentration showed from 50.67 to

147.67mg/g, and concentration of caffeine was 2.82—4.23%.

The acetone extracts of green tea leaves have extensive absorbance at
440— 460nm and 650—-660nm. Using RP—HPLC method, 11 major peaks

were detected. The 11 pigments were purified using Cl8 open column



chromatography and semi—preparative HPLC technique, and their chemical
structures were identified by spectroscopic methods. The structures of
these three pigments were elucidated as lutein, chlorophyll b, a and
pheophytin a, b, PB—carotene and EGCG3Me. A simple, rapid and
reproducible RP—HPLC method was developed for quantitative

determination of these compounds. The pigments were separated on the

YMC ODS AM 303 (4.6 x 250mm) column using the gradient system.

Hi— functional tea cultivars were developed using the variety germplasm.
The cultivar, JANGWON No. 3 contained high EGCG3Me as 4.5 mg - g .
EGCG3Me is one of new catechin components, which is not existed in
introduced cultivars and very rarely existed in collected germplasm. The
cultivar, JANGWON No. 4 contained high lutein as; 553.1 pg- g~ ' It is

higher than that of the green tea cultivar ‘Yabukita' by nearly 4 folds.

The antioxidative activities of JANGWON No. 3 and JANGWON No. 4
were measured using the DPPH radical, hydroxyl radical, superoxide anion.

The results showed that the superoxide anion activity of high lutein cultivar
'JANGWON No. 4’ is higher than ascorbic acid and Yabukita at the same

concentration. The in vitro anticancer effects of EGCG3Me and lutein were
studied using 3—(4,5—dimethlthiazol) —2,5—diphenyltetrazoliun bromide
(NTT) assay on human cancer cells (Lung cancer cell line: A549, Renal
cancer cell line: ACHN, Colorectal cancer cell: HCT15, Prostate cancer line:
LNCaP, Breast cancer cell line: MCF—7). The cancer cell growth inhibition
activities of lutein at the concentration of 50 ug - mL™' showed less than 50%
compared to control in all cancer cell lines. Lutein showed inhibition of 38%
(50 pg - mL™Y, 26% (100 pg - mL™"), 15% (200 pg - mL™") at LNCaP and
39% (50 pg - mL™"), 28% (100 pg - mL™"), 19% (200 pg - mL™") at MCF-7.

EGCG3Me showed inthibition of 46% (50 pgg - mL™Y), 37.7% (100 pg - mL~

D, 20% (200 pg - mL™Y) at LNCaP. EGCG3Me has more efficient inhibitory

Ziv -



effect than control. These results suggested that the cancer cell growth
inhibition activities of EGCG3Me and lutein showed a concentration

dependent effect.

Among different tea manufacturing methods, the non—fermented tea from
the cultivar JANGWON No. 3 with high EGCG3Me content is more bitter
than half—fermented tea and fermented tea of this cultivar. That is resulted
due to the changing of rich catechin components into the theaflavin and
thearubidin as fermentation take place. Sensory test score of fermentation
in JANGWON No. 4 is reduced as the order of non—fermentation > half—

fermentation > fermentation.
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A MU (Theaceae) ol &8k AS5=2 99 Camellia
sinensis (L). O. Kuntzeo|™, A4 ZAEZ A AAH2AS s o= 7HATE

Hol| 7l AstA EAst (Mizukami &, 2006; Sung, 2006). 2L} ofAlE

RESI FF, AR FEED AT ANEE LIS F2 SA94 gol
1§53 Ytk ohEFS A%, 2Pt 5 Ad, ofAy] Ade] ¥EE o)

Park, 2002).

A AlAIA R 6009 EFo] AuiE L o dE, T, AR AN
FES ALE olg dFEe FFTES YA EAdeA  FHEHAT
(Mondal, 2004). o] AF-7F &okA|, A7tEstetd, 21 &2 45713 &
Wl EFel QoA # A4R Al 29lE XL Q1Y) Wl
Park, 2007; Singh, 1999). &#}+8] ol A= FAH9] #44
5ol g% WA 21y @, 2%, 57, 37 59 94 A weh wold
ol g2 yehdth(Kelly &, 1992). 2k 2= dri7t dsHd Ad4ow
o] 7} Hojx] el "oz A Hi=d), "ol Fak= wolEo]
oz A kIR, 2006; Park, 2007; % 5, 2008).

AR GdA A EZA BRE A ASH R st Folv AR
T GBS o Aot W SolelA AleEe] AE sto] oF 6del 19 MES
7b S7bskA Btk w A AEAANAE 5-612 o] E
] e B5EH M-SR A 3-43] o]Fo] A=
& ShA WVIE SCRCEE, 1994). 2R
FEol wet A5 Atolrt Ak sglEd (K, 1988) B 5(1991)
49 AT 12709 FFE FAlete] AEAE ASEAES v A sy
ofu| L7} gl JH Bty freEpbe = b Ak sk
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FEuetel A Ay EQle AsAb] 3l AlE Y9 39 (AD 828)
Hol T= FuetelM A FAE 7HA 9k A 2atel] A3l 7150l 3o (3]
5, 1984), 7= 7] @59 Ak EARE T 5, 2001). LA thel
© =awdtel /) VIS FRoY 2NN SR g Aol ) A2
7 Aak AEsklvh ol F ARkl 3k W $a 1970 ol
A BAAA A vgdo] A HYI= sl oy 2441 Abgd7]Rtke] 58 A
19809 GEig gl A A, AlFE sol R tde 2AshEA A =S
o dAls A obe, A" BA, AFLEUE @9 Fo aA7E HAu (A,
2000).

AT et vl=d Al7I)] 8059l FHoERH AFAE AL =
ol e} dpFetltts Zlo] Auj el Alzebal shglstol (i, 1994) Hlad el o
Ao AAbE THA AL it A2 Ho|A A BV HE AU 555 AAlE sk
on AAZEA 1007] oo ¢#HEFTe FAPstd Auisi il 3lo] (Takeda,

Bl

= (T
2007), dEelM el Ay FF3 A Sl ek A= v e Holrh

2005; Je &, 2007) 8} &= op ApupFol oItk 5] ofv|wmAl, vlobd,
7h )l 24 (Park & 1996)wko] =3 H itk p-gjuetel = Ay 570

o A7l grom ATE & Qb AT KE/NE Fagols] W] ofH Al

75 wF NEE HHoE AU A gAY s A= 5497
T8 71sd A 24 B A meel i x2AQ ke A5 AA
ot



a3 dlobdat e B opvlibe Ao Fael A JFL vIHr], AA of
5 ofvlmAt JRES AFBE X3 A Anm gl Arkn 2ed vk
(Park 5, 2002). 3 90 4% F 444 §Fe AFHOD o] waba) B2

et T Aotk Ak o] - T oF 20%% 7
S

gttty BaE 3 th(Lee &, 1997).

7HIZ e 52k 8% F4 B 9 VA AECE C—Cy—C =4
712 EAZA 2o E (=) —epi catechin gallate (ECG), epi catechin (EC),
(=) —epigallo catechin (EGC), (—)—epigallo catechin gallate (EGCG), (—)—
gallo— catechin (GC), catechin gallate (CG), (+)—catechin (C) 522 &4
sbal Qlth. Saijo (1981)+= FH&=AF Al7]el Fele] Aol wE 7HHZ 479
S WstE dolry] fdte] ofRr|vel T FF 4%, oMF 2% BT TE
= A Ao Ao wE I e A EH Be EE0lA
EC, EGCY @& AFo] APd= F7hekal ECG, EGCGY &% fa
Shohar Skt

Takayanagi 5 (1985)> 2t#9] Aol wel oF A& ghgko] ojEA W3}
kA AFEY] feto] ofRTVIvel etm Y T SFe dAISL AR WE
E AFsEITE A4, wd, FH|Ql, opmiAl b2 xp#He] Aol x1EE
el 48] Zrastaar gtk CGe Ak A=t B

S5 adtgla BCGE F7hthn shedvh #Y §Fe Sxb Ag9ss
(¢]
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wdel @i WS ATk 1 A3 4% A6l WE Ads FHE
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2 A flavonolF7F tiFolH, 2 7HHZ 313E2 (+)—catechin, (-
) —gallo catechin, (=) —epigallo catechin, (—)—epigallo catechin gallate, (—
) —epicatechin, (=) —gallo catechin gallate ¥ (—)—epi catechin gallate & ©]
th(Graham, 1992). #Hollv= vhekst ol dA=L] A8 a50] 755 v
1t (Choung¥ Lee, 2008). CoF GC+= F=2 AY 34 T 7194 ECe EGC
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1990; Yeo &, 1995), set=8 (Hara 5, 1989; Hunter &, 1992) &=2-&
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A&7 FAEAl T shutoln, A AAfelA Feld oF 700708 FHRE o]
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Borimsa 5
e Boriam

Fig. 1. Tea plant germplasms collected locations in Korea.
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Table 1. Collected tea plant germplasms and locations in Korea.

Location No. of
Germplasms

Sangdong—myeon, Gimhae—si, Gyeongsangnam—do 62
Daedong—myeon, Gimhae—si, Gyeongsangnam—do 201
Dasolsa temple, Sacheon—eup, Gyeongsangnam—do 248
Yongmunsa temple, Namhae—gun, Gyeongsangnam—do 73
Boriam temple, Namhae—gun, Gyeongsangnam—do 157
Ssanggyesa temple, Hadong, Gyeongsangnam—do 103
First tea farm, Hadong, Gyeongsangnam—do 286
Daewonsa temple, Boseong—gun, Jeollanam—do 206
Ssangbongsa temple, Hwasun—gun, Jeollanam—do 288
Borimsa temple, Jangheung—gun, Jeollanam—do 292
Seonunsa temple, Gochang—gun, Jeollanam—do 185
Total 2,100
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Table 2. Collected tea plant germplasms and locations in Sri Lanka.

Location No. of Germplasms

Dimbula — Ratnapura 125
Nuwara Eliya — Glenloch estate 22
Nuwara Eliya — Pedro estate 38
Nuwara Eliya — TRI(Tea Research Institute) 12
Nuwara Eliya — CSA & C estate 357
Uva — Blue Field estate 34
Uva — Mack Woods estate 88
Kandy — Embilmeegama estate 57

Total 733

Kandy SriLanka

: Embilmeegama "F‘?’ﬁ : Nuwara Eliya
D, I. :6SA & C estate
Nuwara Eliya # ' T
uwara Eliya
:Glenloch e =
estate 5 :Blue Field
estale
Nuwara Eliya
: Pedro estate Nuwara Eliya
:Mack Wooids
eslale
Nuwara Eliya
: TRI Ratnapura
[Tea Research
Institutel

Fig. 2. Tea plant germplasms collected locations in Sri Lanka.
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Table 3. HPLC conditions for analysis of acetone extraction compounds.

Parameter Conditon

Column YMC ODS AM 303 (250 x 4.6 mm)

A : 0.1% Phosphoric acid — D.W.

Mobile phase
B:100% MeOH

Wavelength UV detector 280 nm
Flow rate 1.0 mL
Injection volume 20 nL
Oven temperature 30T

Chlorophyil a
Pheophytin a

Chiorophyll b

Lutein
Chiorophyll a epimer
Pheophytin a epimer
pB-carotene

Pheophytin b

Chlorophyil b epimer
Pheophobide a epimer

Lutein cis type

ﬁ’/L_/\\_/_ _/,"\,__/\,-——\

Fig. 5. HPLC chromatogram of acetone extraction compounds of tea leaves.
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4. A=&4 37}

1) &3t &

ofr
o‘i
)

(1) DPPH radical 2727

DPPH radical 2484 74 Schimada (1992)°l ost Wioz A4t
2t 0.5 mMe] DPPH ethanol solution ImL ¢} 2mL2] 0.1 M acetate buffer
g £¢sta 7)o = (10-50 pg - mL™)E EGCG3Mes} FH[ o] 13H&
A AEEQ Fd 358 Y 4359 A opAlE FEES AHEs & 9
FHR g4 30 & AAs] & F UV-1200 UV/VIS spectrometer
(Shimadzu, Kyoto, Japan) & AF&3te] 517 nmelA F3 =2 SHste] HA s}
gt kA ORTOEE 10-50 wg - mL7'9 @ —tocopherol(VE) S A}&-3}1o]
H] 2 &k T

(2) Superoxide anion A&7 &43

Superoxide anion 274 &4 < xanthine % xanthine oxidase?] H¥k-2-of 2]3&)
WS superoxide anion¥ ©]=3¥ w435kl HESSFi= nitrone spin trap?!
5,5—dimethyl—1—-pyrroline—N—oxide (DMPO) & ©o¢]&3slo] =SA3AH. =,
0.1M phosphate buffer (pH 7.4) 120xL°l] %% A%, ascorbic acid ¢ &
T3 Al® ZF 20¢L, 3 M DMPO 20xL, 10mM xanthine 20xL, 0.25U
xanthine oxidase 20 ¢ L& 37}, &% sto] FZol 200 L 7F A st v 4
2o 2% 20%3F WXASi, quartz capillary tubedl &7 ESR
spectrophotometer (JES—FA ESR spectrometer, JEOL, Tokyo, Japan) & 5
A3kt Alse] 3t superoxide anion® AAZA AARES AT )R-
signal intensity°l] et it £o]o] zto]E o] &3fo] ot FAlo of&f A7
ST

superoxide anion & 2A & [(Apank—Asample) /Aplank] X 100%
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(3) Hydroxyl radical 2A&4 774

Hydroxyl radical &A1& A& 9l ESR& ©]€3 hydroxyl radicals®]
A A S A A3 Y. Hydroxyl radicals A4 Fenton reaction (Hy0»
+ FeSOy, & ©]&3F9 2w, hydroxyl radical?t F%38H WSS & Sl
DMPOE AF£3F3th. = 0.1 M phosphate buffer (pH 7.4) ] FH|Ql, HEH}IZ
gl ascorbic acid®] %% Z} 20 «L, 0.3 M DMPO, 0.2 mL, 10 mM FeSO.
0.2 mL, 10mM H,0; 0.2 mLE Z7lete] £t th A&olA 2.5% HAet
% quartz capillary tube°l %7 ESR spectrophotometer (JES—FA ESR
spectrometer, JEOL, Tokyo, Japan)Z =743ttt A8 thsdt hydroxyl
radical®] AAEA A2 A9 thET9 signal intensityol] thst HH =
o] & Zfol& o]gato] At

Hydroxyl radical A~7A&4:
[(Acontrol_Ablank) - (Ablank_ASample) /ACOntrol_Ablank] X 100%

2) ¢ 55 B}

Cancer cell line°l| et AlZF2 AJA&ES AAsH7] $8t] A3 #Ht AlE
F A549, 919k AEF ACHN, At AZEF LNCaP, A% A2+ HCT-
15, 4t A2 MCF-78 tidez Aele opAlE FEed 2 2224,
HE7t2E 9 Fgels X (200, 100, 50 pg-mL™HE AH&sta, MTT
assay s E3l cell viabilityE AR 2+ o M EFE 96 well plateo]] 1X

10Ywell2 BF 3 A8E2 »THE 36A17Fe A7 kgt A Y=

mlo
N

Cell Titer 96 non-radioactive cell proliferation assay kit (Promega,

Madison, W) & &3t 717433t
Tetrazolium compound MTS[3—(4,5—dimethylthiazol—2—yl)—5—(3—
carboxymethoxyphenyl) —2— (4 —sulfophenyl) —2H—tetrazolium, inner salt]
¢} electron coupling reagent phenazine methosulfate (PMS) & ¥3tst= &3+
= 20pLE Zb wellel F7beta 1AZF §<k 5% CO2, 37TColA widst &
1

enzyme—linked immunosorbent assay plate readerE ©|&3F%] 490nmol 4
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5. Atk ¥ Bl BHA

A=A A7 14 597190 14 39 %9
Japan) & AF 8 AIEZ AMEsIoH, FEA A7 14 499714 14 39 F
AEe AHAN ANER AMgSte] Baax, v g, daxs Zhzh Al zekolv
Sdlg A 9 (50%) > 27 (A0-50%) > FE@25%)

A (40%) > AZF(80T, 30%) 9 xHo= 7S 3t v aats o3
AZE60E) > AUAA(120) > 233 > AH > FE6EH) > Ax
(100C, 15) > A (B0T, 1538 x4 ojgler, Taxs $1x(6-84

i
N
N
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ok
24
e
~
e)
@]
=3
=8
<
oo
>
n

g

2 FAHE7Y 7147 $193], 2008)

of 9oJsto] AAEHUY. FsHAE WA FAh B ABES PILEly Alg 3gs

200mLe] WA thete] @1 100CE 150mLE & A3 372 Hrlslgon,
7

Al e 39 BE ¥ A

1

Table 4. Standard score of sensory test.

Appearance Quality of liquor
Total
Shape Color Taste Aroma Color
20 20 20 20 20 100
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Fig. 6. Leaf characteristics of selected tea plant lines.

Fig. 7. Measuring chlorophyll contents in tea shoots of collected tea

germplasms using SPAD.
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9 tH(Thale 6, Fig. 8).

Table 6. Sprouting time of collected tea gerplasms in Korea and overseas.

Sprouting Time Early Mid Late Total
No. of Germplasms 89 224 184 497
Ratio (%) 18% 45% 37% 100%

Late sprouting

Fig. 8. Different sprouting patterns of collected tea germplasms.
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o
2 A¥e 33 A3} silica gel ¥ sucrose resin & AFEE F9 AEY
gteha WAool fEEHo &9 #Y F EFEEIAARE ddyeE RS
= 4= dErdgld C18 resin & ARE Al &
A oQkom, SAe wE vt TP SISt HtE
UEF o] open column chromatography 2] resin &2 C18 & A}g3}o] x5
o T FEEIA 9 JtRE o= AR e E S th

C18 open column chromatographyl” 50%MeOH : EtoAC €99 &%
H| S o] 83t stepwise W02 FEZIA YW JIZE| oA AES EYE
Mgk Ay A 4w sG] AMAE FHetal e 78 #2Ys &
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b4

C18 open column oA #&¥ F& T35S U SE semi—preparative
HPLC & o]&sly sk FeE +3e A3 4 9 SA05 yede
fraction oA A+ 92-98% T2 3 & MAE I-ERE Y3 (Fig.
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Fig. 10. Purity of separated extraction in RP—HPLC and TLC. Compound 1,

yellow; compound 2, green; compound 3, green.
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Fig. 11. '"H-NMR (300MHz, CDCl;) spectrum of compound 1 .
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Table 7. 'H-NMR (300MHz, CDCl;) data of compound 1.

Position Su Position Su

1 1
ax 1.48 (m) ' ax 1.38 (dd, 13, 7)

’ eq 1.79 (m) ’ eq 1.86 (m)

3 4.00 (m) 3! 4.25 (m, br)
ax 2.05 (m)

4 4 5.55 (m, br)
eq 2.38 (m)

5 5'

6 6' 2.42 (d, 9.5)

7 6.12 ov” 7' 5.44 (dd, 15.5, 10.1)

8 6.12 ov* 8' 6.15 ov”

9 9'

10 6.17 ov” 10’ 6.14 ov”

11 6.634dd, 14.3,' 11.9) bl 6.61 (dd, 15.0, 11.4)

12 6.36 (d, 14.7) 12 6.36 (d, 14.7)

13 13'

14 6.25 (m) 14" 6.25 (m)

15 6.65 (m) 15' 6.65 (m)

16 1.07 (s) 16' 1.00 (s)

17 1.07 (s) 17 0.85 (s)

18 1.74 (s) 18' 1.63 (s)

19 1.97 (s) 19' 1.91 (s)

20 1.97 (s) 20' 1.97 ()

? ov : overlapped by other signals.
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Fig. 12. UV—VIS. Spectrum of compound 1.

Fig. 13. Chemical structure of compound 1.
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535 2(peak 2)¢F 3EE3(peak 3)9 3EH Fx AAS Yo 'H-
NMR (300MHz, CDCly) AFEF S35 A3 ~FAEHL Fig. 14, 158 &8kt
e 29 AHgEA W UV-VIS. AFEY EX Az MS(Fab—high
resolution) 42 m/z = 907.59 A#}E HEH O UV-VIS. AFEY &

d2 N (nm) = 432, 456, 596, 645 ©]", R = CHO(C55H70MgN,04) & YHEFU

Act. sFE 39 AFEA W UV-VIS. AHEH ¥4 Az MS(Fab—high
resolution) #+42 m/z = 893.5, UV—-VIS. A~¥EZ EAHL A(nm) = 381,

411, 430, 577, 615, 662 ©o]$1o™, R = CH;3(Cs55H72MgN,05) & HERY QT
(Fig. 16, 17).
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Fig. 14. 'TH-NMR (300MHz, CDCl3) spectrum of compound 2.
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Fig 16. '"H-NMR (300MHz, CDCl;) spectrum of compound 3.
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Fig. 17. UV—=VIS. Spectrum of compound 3.
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Table 8. 'H-NMR (300MHz, CDCl;) data of compound 2 and 3.

Position Pigment 2 (8y) Pigment 3 (&)
2! 3.25 (s) 3.25 (s)
3" (Hy 7.84 (m) 7.98 (m)
3% (Heis) 6.00 (dd, 11.7, 1.8) 6.02 (dd, 11.4, 1.8)

174 17%

P4

P5 — P16 (Phytol)

6.18 (dd, 15.6, 1.8)
9.59 (s)

10.75 (s)

4.03 (d, 7.2)
1.77 (m)

9.82 (s)

3.46 (s)

6.43 (s)

3.74 (s)

4.18 (m)

1.89 — 2.16 ov”
4.20 (m)

1.64 (m)

8.18 (s)

4.94 (m, br)
5.76 (m, br)
1.44 (s)

1.89 (m)

0.81 — 1.38 ov*

6.19 (dd, 15.5, 1.8)
9.24 (s)

3.25 (s)

3.65 (s)

1.72 (m)

9.49 (s)

3.31 (s)

6.43 (s)

3.74 (m)

412 (m)

1.85 — 2.16 ov”
4.20 (s, br)
1.58 (m)

8.27 (s)

4.89 (m, br)
5.36 (m)

1.44 (s)

1.87 (m)

0.81 — 1.36 ov*

? ov : overlapped by other signals.
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& 2 % 39 'H-NMR, #AZFEA 9 UV-VIS. 29 EQS FFAoR

S Ash FREE 25 ANAS Uehgn, s8] CoHMgN,Op =

907.5(R=CHO) <! chlorophyll b2 =4 =3, &7 3}5=E 3 505

ey

v 3}skalo] CysHroMgN,Os = 893.5(R=CH3) Q1 chlorophyll aZ 54 ¥

AT,

R = CHz, Chl a
CHO, Chl b

Compound 2 : R = CHO (Cs5H;0MgN,Og, Chlorophyll b)
Compound 3 : R = CH; (C55H72MgN,Os5, Chlorophyll a)

me)
Il

Fig. 18. Chemical structures of compound 2 and 3.
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Fig. 19. Spectrum of tea leaves extraction in online HPLC—DAD.




Table 9. The identification of compounds in tea lesves by online HPLC—

DAD-MS.

Peak Compound Rt.  Online HPLC Amax. (nm) LETMD
(m/z, M+H)

1 (all-trans)—lutein 9.90 422, 446, 474 569

2 lutein—cis type 10.84 419, 442, 470

3 chlorophyll b 14.09 462, 598, 648 907
4 chlorophyll b epimer 14.35 460, 600, 649

5 pheophobide a epimer 14.68 424, 618, 664

6 chlorophyll a 15101 414, 432,582,616, 664 894
7  chlorophyll a epimer 15.39 414, 432, 582, 618, 664

8 pheophytin b 15.63 414, 436, 598, 654 886
9 pheophytin a 16.52 410, 505, 535, 608, 665 872
10 pheophytin a epimer 16.71 410, 505, 536, 608, 668

11 B-—carotene 18.21 452, 476 538
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Fig. 22. Chlorophyll a peak of tea leaves in LC—MS spectrum.
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Fig. 23. Pheophytin b peak of tea leaves in LC—MS spectrum.
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Fig. 24. Pheophytin a peak of tea leaves in LC—MS spectrum.
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Fig. 25. B—carotene peak of tea leaves in LC—MS spectrum.
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(4) FH A fAA49 7154 42 Wol

7h 7R 2 FHEQ

U e AU = AR 497A1FS U E F 959 JHEZ 4 7
2 olg3lo] AgAo R FHseAY. 1 Ay e AR

o
Agt 7H7) 3HEEQ EGCG3Met A3 EAleHA] ok A4y 1
g A EAS] A fAA el @Fel FaUE SaFolglon iR
o fraxtelel AEE A ekt

Aol A FAAAT bl S Aol 23.8 mg- gl d% 23.9
mg-g ', A 21.3 mg-g 2 AW dHE Ao faztde] A ont
e W FRe UESlth T JHERle] @9 A kg el 119.3
mg-g ', 115.7 mg - g7'2 A K%.1035 mg- g mt} ¥ 54& veh
AtH(Table 10). A2@7kel A A 31l FHe| 1 FheiQl dake] eh=

o A Hu RE Ao A dEFol £ dEbeted o= d=ef A

B=)

—

M
ue,
re
=)
s
flo
DX
2
of
o
&
o
kit
[
AL
ol
N
{0,
_>|,1_|‘
i
n
rlr
=]
Ml
oX,

5, 2005; Takeda, 2007).

AT Qe A AR 7P dixAQl Ve AR EEdeERY AR
olm 15 FtEFlo] FAHRORE
Zotyl gl FAZ dEA Qe wd Ao ZAE JHHRe EFE
b ESE TRl AHE kg oR HEE VESER LB vpAAS 4 A7
ol AL Eo] & $ e &3S Wo($F 5, 2006).

AP AR R S e SEHES AsRW EGCGTY
52.1%% 7F¢ we dHS JElugla, v3o® EGC7F 24.6%, ECG7F
11.4%, EC7} 8.2%% el ol& 4F2 7 sg=o] AAE 96.3% %
A8k s YEp Rl eH, Aat 7158S YERE EGCG3Mew Al Bt

T 0.7% FEoE 3] ¥ BlE BEXE UBiE JloR FAESIH. o]



5(2008)0 olskd = AU fAAde F oAU gHe 2AE A
11.54-15.07%°] &= WelE Herdgler, 3t 13.46%= Herddtta g
b EE A9l §Be 2.82-4.23% WAE EAIS] fARAY W

WA o o] AEF AUE §F LAz 77 sk sl

T AReNE g AEz), ARl g welr} tete $xE ok
om ol FF A J1SAH AUF FEALS 9% FHAR fYsy A
A 53] Aee] A9 @ FAAY wrks Aggvle SRR

ol 2 Aol v REa/] wRe] A9 FAAAL AT Fgo] B

o
N
-
R

- 42 -



Im.VI

' ANmﬁHGV dsSFueolN ,

L'6F

8VF

Zeet 1T 0€¥e0 6012 €2F06 86FT €L TOFLO0 68FE62 9TF6'T TOFC0O0 GEFETT (1G=Uu) Apuey]
LCTF 09F o . o o [ e . R e —U) BA
611 791 LCFST T'T¥T1¢ 0€F0T1 CC1F¥C8 G0FL0 QLFEISC TIFLT C0x20 C¥Vxe€9c (c9=u)ean
eyue]
( ) LIS
GZF 6°LF o A e T o N o - — . [g=u
1°98T 917 ECF9I 80F0¢ 6CF0OTIl GSIF6'S8 CG0F60 <C9F90c ©C<C¥8¢ T1T0Fg0 LCF1V< BAI[F] BIBANN
e LCF 7'9F A . o [N cn . . R o .
czel 191 T'2F6°0 60F7'¢ S¥Z2¥FGSST LOIF08 90FL0 9LF¥Ee S8IF6'T TO0FZ0 TEFG9C (Gy=u)emquig
6'€F 8EF o S . oo . = o o o e (98=1)
c'eol 671 90F¢'T 60F¥7'¢ GCFV'8 6'9F8FS GO0FLO0 ¥9F8CZ 80F6'0 C0O0Fe0 TVFelIg Op — WeUR[[0a [
A == 8'CF o U oo R . I [ R e e _ Ba.I0Y]
1CTT cor 91F8C €T1¥02 ©6CF88 TETIF879 S0FL0 T9F¥S%2 C€0FL0 TOFg0O0 0SF6'€g (£6=U)3uopey
29T L0F . . o o e R ) e (6L=U)op
C6TT et 0 LO0F0'e L0Fx€0T L'CF¥SEC9 TOFSO0 8TIF8LZ OTIF80 T°0 S TFR8ED _ weuSuessuoakn
uryooied 5 SuloITE "ON UOISS900S pue
Ie10.L D04 NEDDOHH 505 C! 50Hd 9] 09d o9 Vo S21°39) U0IS0. Pa3oa0d wse[duLIan

"SBOSJOAO PUR BOJOY] Ul SWSB[AULIOF B2 P2O9[[00 JO (. 8 . SUI)SIUDIUOD UIYOI)BD PUR dUIdjje) "OT 9[q®
p Ml [ p 1109 30 (;_ ) v p [9JJED "OT °I9eL



Y. ZHQA, HelEY, 225Y, Jovd

el A 3 AR 497 AES UeR 6 T FEEIA 9
FEEZE ol 29 ¥ HPLC & ol &3te] AFH oz Hrtst Ay FHl
99.4-555.8 pg-g!, E223 a 18.8-4,096.1 ug-g !, 22 b 187.9-
1,111.0 pg-g ', sled¥ a 317.6-3,745.9 pug-g ', A" b 255-
407.2 pg- g l, WEFIEE 126.4—1,593.8 pg - g ! WMeE EAStY] U 9
T3 FHAY 7 F2E9A 2 FtREwo=A dFEE dFEe HIdHE
A EABHE AOE FAESITH

U9 A AR FiE FEEAA 9 FtEE o) T AR dek
&S A9y #ed azt 39.1%% 7P Be s el g, thEoR
22 a 32.3%, 2E22Z b 11%, WEIIEY 8.8%, FHS 5.6% 2 #Hedd
b 3.2%2 o2 EAEILL, o5 AR T FEEZIA 4F9 sEEe] dA
85.6%F Aot FdE& YERo] HAke FAe] wojets FREIA SEE
o] Alqt 715A4E HEE E-AE T3 TS AA
A= et

AdHZE FH e Ado] 2725 pg-g! o2 P wka, Ag
#edo] 538.6 wg-g 'l o2 UM mokow, 2T X YEE Dimbula
531.3 pg-g ', Nuwara Eliya 411.3 pg- g™ ', Uva 438.3 pg-g ', Candy
509.1 pg-g ! = UEHTH(Table 11). HEIRZY =k 3lFo] 739.1
g - g b, Ao] 7355 pg gt B A8 I Dimbula 675 g - g ', Nuwara
Eliya 520.1 pg - g ', Uva 554.7 pg - ¢!, Candy 650.9 ug-g ' Br} %9k},
ol AYFTOoRE RBREHT = AT FHAAEC] UgEd AP
TR FEHJAY HEFRY o] FxeA Huh w& gy thekst
T4 WolE yetinty 3 4 Qi
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o). Elobds} ofwl At

T F AT FHY AT 1 #4975 e R NIRs (2
ALHEFEA 7)) E ol &ate] Hobd, ofniAile] ke BIFSES

de 0.49-3.07%, F otvak2 0.71-4.79%, WA= &
¥R E Aol 1.79+0.21% =% %29 1.5310.36%, 49 1.42+%
0.31% Rt =ttt ofmial Al AdA o] 3.91£0.36% 71 =2 &%
& WERTh 22137k Dimbula 21918 globd 3} opw| Ak $heFo] zbzh 1.13
£0.29%9} 2.95+0.39% #A Yettoen dlopde] gy} opw|Abe] dheko]
Ao ABBAE 7HAH FHAA BEE e e & F
U el A AR rel "Hobdd opmlicAl AR thFA o] EAstk=
AOE AL T

T3 21(2008) el =Y HAF FFY obv]mAr ko] 14 1971l Ab
owlz=g, o7t efvw w7} Zhzt 4.1%, 4.0%, 3.8%% FEMIIEE
3.2%, v 3.1%°l ¥l& =2 FFS dEtdon AS 710 14 597604
T Abevl =87t 1.2%%2 718 5o 3FS vy gl B AdeA /A
2ol Hof sFe 14 3970l 4.79% % F ofu]mAlgEko] xpoloa] 7}
A =2 A7IQL 14 19719 B8] 53 FERT e Ay

_l

i
W
o
=
k]
30
~
2

s
A F7tetes 72 A7 Z AAHIL It (Kim 5, 2007; Toshihiro
5, 1992; HJll 5, 1981). Kato 5 (1971) ofv] Al &aFo] Wil ghd &
o] At 27t £ vk WERH ofw| AR FFI, e ARFE] FEAT
o] ujg} zpol7} YeERttar skt (Nakagawa &, 1977; 2 5, 1998).
Hobd2 2o ofvxAt & 7R @2 & (40-60%)= WERIL lom zb
o 55 Uty v g FARA 2 FA AR BATE 9l
Lo oE FEsolA Al EHHA i AU et g Ee] St
&, 1992; Shimada &, 1996; Il &, 1981). "F ofyg} Alghe] i
g 7hed PRS2 A e d9(e) 9o TS SVHA AeEHS s
st M SA4E, 5 FUAHES Ash AEdHA sS4, A5y 43 &
] ¥ A3l gtk (Tetsuhisa 5, 1993; #tHl, 2008).
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Table 12. Contents (%) of theanine, total amino acids of collected tea germplasms.

Germplasm collected

. . Teanine Total amino acids
region and sccession No.
Gyeongsangnam—do 1.42+0.31" 3.43+0.41
(n=79)
Korea  Ladong 1.53+0.36 3.65+0.52

(n=93)
Jeollanam=do 1.79+0.21 3.91%0.36
(n=86)
Dimbula

+ +
(n=45) 1.13%£0.29 2.95£0.39
Nuwara Eliya 1.02+0.32 2.69%0.43
(n=81)

Sri Lanka

Uva

+ +
(0=62) 1.03£0.31 2.760.61
Kandy " +
(n=51) 1.09£0.25 2.71x£0.45

“Mean*tSD(n=497).
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Table 13. Index and elite lines of selected germplasms were analyzed based

on ingredient.

Index No. of elite lines
High EGCG (above 80 mg - g™ ") 8
High lutein (above 500 pg - g ") 7
High B —carotene (above 1000 pg - g ") 7
High EGCG3Me (above 4 mg - g ") 8
High theanine (above 2%) 3
Total 33

Fig. 26. Cutting propagation of the selected elite lines.
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2) AHE Qo) A%l BE J15Y Hrd §F Wt
(1) AEA A7) A AGHAL 58 Avel 29

At 7164 AR EGCG3Mes] o] =&
Azap A7l Al Aol mE AESA71E AL d® Wikl thsko] 245 st
Ark. Aol A3 DHEE Aol FHe 14 197198 14 547744 247
13.15mg-g % 1235 mg-g !, 1231 mg-g !, 11

glom aE Sk Al WbzelsA YRom YA, Fuw,

0Q

Eolssla 5o J1sAe glo] A FREL e A Faw ARVIE o
o ZHAIQ1 o] AEALT| o] o] M EHA 3.5-2.6%= HAAsteE AIEFS
Helta & ii%tﬂ (Nakagawa &, 1975; A3 7 &, 2005, XH, 2008; 7

2009) # Ao Td &S ehfglek(Table 18).

EGCG91 T2 14 19971l 45.32 mg- g ' A2 14 2971 44.31
mg-g ! 14 397]+= 3953 mg - g ! 14 497+ 3257 mg - g b, 14 5997)
£ 2890 mg - g 2 FAE BUCh ECG FFE 14 197]¢1& 14.52 mg -
gl dom AFo] Ay HHA 14 597 7.58 mg g lo® oF 1/2 7
PA= N e

EGCG3Me<®] &&2 14 1971l 1.69 mg - g ' oI 14 5471l 4.55
mg - g ' O ASAVL T 45 FEE SUE A 14 1971 Bt 59
Zlell 2.5 7h gheo]l =itk F 7MY 2 14 1971%FH 14 39971
M S 7bstart ol 2ak3l=dl EGC 9k EGCG3Med 52 5713
out FHEIZIFE HFES AAsta Sl EGCGAES] ghael o ol
dE Ao @t

2=

=
<
O
<
[ab)
1))
o=
~
—
©
(0]
—
~—

J
2 FEATIE FHE R Shego] R EAFA A #@FQ F= it s
B Ao Ao EGCG, ECG 32 48 et o] #hsts B
S yeldd oy At 7HER 3EE9 EGCG3Meo e F7lalgit) o=
Aol Al Al EGC AE 7 fAbet A22 PP vta F3H.
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(2) A2 A7) A998 71648 AR FEnlo

—_—

EGCG3Me %ol 1ndwd 7lsd vy &5 2d 3 39 A=A
A7 A 5 7D 99 AT ARl sder des Fhe,

EGCG, EGC, & 7HIZ &9 Aol Haxsts AFS vekdlc whd
EGCG3Me A®& 1 9%EH 4 ¢97k4 1.80 mg-g ' oA 7.37 mg-g ' & &
T7He stth7b 5 9 FEE 6.55 mg g O thA FHAsklon
=7 AME 017 mg-g ' 0% T3 dded, E7dAME e AE]
ool wgrgel nlal] & xfolE Holw wSkti(Table 19).

Aol AR @ Ot ATHERD e 2 A8 $3Es A7)g B
A

A]

4

—{m o~
o

A 14 4997] = 14 59719 Al7]ell Aloke] 3-4% olste] a9l F-E7HA

T ke Zlo] muoR A9l ¥ EGCG3MedEs &8 4 3=
7
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3. 4% A% AUV @ ASA
D A=A 7t
(1) B4 339 Fatst 59
7}. Superoxide Anion 2A8A AA

| FF] oFF-7|the] ofA

ESR spectrophotometerE ©]%3}%] superoxide anion
2GS 71739} ascorbic acid(AsA) &} B w.d}ho] A3} superoxide
anion 2AEAH2 9 359 o7 |vrt AU ETA ascorbic acid Bt 10
e M 20 Me] FEoA o ¥ A4S YeERSY. Ascorbic acid®] A
20« MOA 21.2%8 A2AEEE debd Wb opRTITe] A 10 MellA
47.4%, 20 pMelA 64.9%° 27245 Yl Y 3510 4 MelA]
54.8%, 20 uMOIA 76.3%° AL HEHUT old s A3E Foto] &
AbekAl el A2l glo] WAlEl DMPO-OOH signals 2483 2AF 4 A&
Bl ™ mol =2 ARSI EH DMPOZ} superoxide anion¥} HE-S-3} &
t} EGCG3Me”} superoxide anion¥ HES-3}= H]Eo] <F 10,0008 o] =%k
=3

Superoxide anion 2AEAE BF A X2l ascorbic aciditt =2 &
de derditlsd ol Aelel dE Fo Ve A EGCGe
EGCG3MeA#o] #E A0 72 7[A 11 Q& gallate group®} B ringell 7FA 1 Q)
+ ortho—trihydroxyel 7])lst= Ao® dddnt, 781 g 359 ofAHE
FEwolA o 2 g4 ydehte A2 AQle] %o ® = EGCG A=
Footyegl Algt 77D Al EGCG3MeE 8 stal Sl A azte] o3t
Aoz pakdrt, olyst A3 EC9 & non—galloylated catechin 2.tk
EGCGY EGCG3Me$}t #o] gallate group= 7FA1L Q1= catechin®] ortho—
dihydroxy groups 7FAiL & ECH (+) —CET} ortho—trihydroxy group<
7FA 3L 9l EGCH GC7F Y =2 =2 superoxide anion &A &S e

o= A3 (Qiong 5, 1999) 9} frAlsHAl WrERSETE.
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m EGCG3Me ® Jangwon No. 3 1 AsA

100

80

60

40 +

02. - Scavenged (%)

10 20

Concentration (uM)

Fig. 27. Superoxide radical scavenging activity of EGCG3Me and acetone

extract of Jangwon No. 3 and Yabukita. Ascorbic acid was used as positive

control.
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}. Hydroxyl radical 274 34 ZAA

Fd 359 o7t stolEF/AY] 2AEANES wEEE dlw gAste] #
A= Fig. 129 Z2oh 5pgs Aglshes A5 obf7Ithe oF 19%, &9 35+
12%% Yekllov, 10pgs Agsts 49 obf7Ithh 46%, 449 337
43%% F7A3] hydroxyl aAZAel FUEHTZE I o] FEOAE
AAGY Tunlgel A g AFES Jehiglen, oF 10w FEelA
50%E5 &7ste & LR ST ofF-7|the} e 359 Fol AAGAH S

_Q_
A9 337F ¥ =921 ascorbic acid i8] ¢k 58 o)A} & FF=o]Th

70 -
M Yabukita mJW No. 3 m AsA
9 60 -
S
S 50 -
Y
£ 40 -
e
< 30 -
e
[5)
S 20 -
5
E 10 -
O .

10 25 50
Concentration (uM)

Fig. 28. Hydroxy radical scavenging activity of EGCG3Me and acetone
extract of Jangwon No. 3 and Yabukita. Ascorbic acid was used as positive

control.
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(2) Z4d 4359 33 59

7}. DPPH radical 2484 AA

FHl ushf EF AY 4359 oFf-7|tte] DPPH radical 2484 S o —
tocopherol®} vl AQste] £ A3 ZY 437 20 pg - mL el oF 79%9]
Adl&S YeERd wH @ —tocopherol FUd £+ Ad&o] °oF 40 ug -
mL 'S A Aol BEEA ofF-rIvke] F$ 10 pg - mLT'E A}
v A 2609 AgES ey 28%9 AsE&S UEe FHNRT o -
tocopherol®} AR 2AZE YR 28y 20 pg - mLT'E A sk
9 48%, 30 pg - mL'E AT Ee AF 63%2 AAES eI, L o
Fe] FRolMe ©H A3 FEoE fAH= AENS YERSITH Y 4
%9 radical 2AZL FHQ AAY A5 SAY F2AF neFow A4

Hol 3= o]FAF e 7QAsh: How Az

=& q-toco
100 ¢ =—Yabukita
S TW No. 4 i
> £
s 80 r 7
2
g
2 60 -
g
>
S 40 - -
wn
S
g 90 |
—
o
&
0
10 20 30 40 50

Concentration(ug/mL)

Fig. 29. DPPH radical scavenging activity of acetone extract of Jangwon No. 4, and
Yabukita. The @ —tocopherol was used as positive control. The absorbance was
measured at 517nm. Results were shown as mean = SD (n=3).
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t}. superoxide anion 2484 AA

¢l A 439 oY EFFL opAlE FEEol didh
superoxide radicals 2~ &24S NBT (nitro—blue tetrazolium) ¢S AF-8-3}
o] =gt A opFritkeE 10 we-ml e A#Se AF oF 26%9
superoxide radicals 2A&A S Yoy, 2E FEoA @ —tocopherol?]
U A 45 HulE 922 superoxide radicals 2AEAES JERA oY 60 g
-mL7 M A& 0w Frbekhs Ade eIt

A 435 20 pg-mL oA oF 87%9] AASYE UERdL, 1 01439
FTEAgA dASA FAH= d3E YERA W, o —tocopherol® A% ug -

mL~! A8 A9 superoxide radicals &2A&o] oFf-7|t £F FEES 20

ofN

FEHQD 1FH F

$-9] superoxide radicals 2AE&3 FAFsFY] superoxide
radical®] 279 o] FA 4357} a—tocopherol Kt} ok 3u] o]Ate] A&
ettt & A3E Fste] FHIQIe]l nEF Ho v FF Y 45+

FA3 wx9 GASA HT & superoxide radical 2AFAA S 7R S

=

=

8
—
R
A
%
o,
o

100
=& a-toco ‘ _ -
0 =—-Yabukita -
8 Who. 4
% 60 r
=
.2
5 o0
&
20 r
0

0 10 20 40 60
Concentration(ug/mL)

Fig. 30. Inhibitory effect of acetone extract of Jangwon No. 4 and Yabukita
on superoxide radical production was estimated by NBT reduction. Results
were shown as mean £ SD (n=3).
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t}. Hydroxyl radical 2484 AA

Hydroxyl radicale A¥Eo] %7] £4& fsts= 7B SAo] #3
radical® <& A Q). A 4359 ofF7|tro] oM E

FE¥ AlZ9 hydroxyl radical 2A&AS ESRS

%%, ascorbic acid9]

I Hdstel & Ao

X"

of
ol

FA 43 ofAE FEEL 10 M FFo7 AHygd A DMPO-OOH
signal2 18.6%2 AAAMES H<el whd, ascorbic acid$} oFF-7|the] A%

€Y FEAA °F 25% vwre BAY AsEe yEdtlt. w27 S7HE
wheb F9 4359 hydroxyl radical A AN ELS 2F 40 pMeolA 58.9% 9
Adgs vekhd W, oRUve Y sReA 10.6%9  AdES
UER 2132, ascorbic acid®] 3¢ 8.5% 59 Adl&s HESIT. o] A=
T3 FY 43+ oFF7IYyy ascorbic acid Rt €9%53] 43k hydroxyl
radical 241845 YehdS #91g = 3ok

AW 0 hydroxyl radical® Hy0,014 FEEw S5% AE#HXA shefA]
AEA 7} TrEojUlE radical® 7HE ¥EgAdo] Eal F/d0]
At (Foyer &, 1994; Asada, 2000). @4Aiba
Zg¢lo] 2 gatgalR el hydroxyl radicalell thdt A7 &Ao] Atz o
Ete A FAsAIEA FEHI/ICl AREE EAe] o8 fEtEe vekd
Aol sk x5}t oA adrt vl s 2le debdua skl

FE2E] o]0l FZo A conjugate® ©lFZA$F hydroxylely epoxide®}t
22 A8718 A, polyene chainollA @] F& o wel Mz vhE A4St

s9e yEd F v Bagl o] Ay 9o FEIRle] AL QU&=
T28 54 98| ascorbic acid & H|E3IF thE FAstA| MY 43k A3}
s8= 7 Slee Edg = Al MElREY 2 radical trapping=
&3t singlet oxygens =e]X O A|Ask= FASAIRA AR 5 Qvhal
A A, WEIEE R FEHQIE ZH2 11709k 10709 conjugate® ®HA—
g4 o]FATE UM Y= AoE E u, o]¥$ conjugated a-TA
olFAdo| radicalE 2AT F U FHS /AL v AL FAFT
AL, FHAE A9 wEgtEEs xolrh v FE S, B -ringolA 9
ol=4d3%e 9%, B-ring® epsilon ringol F& o]l A= 2719 hydroxy
2-g- 710 9Js] ME v Fabst 58S 7P Eva e
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60 JW No. 4 =E=AsA =#=Yabukita 9 Control
g 5 r )
Cg] i Yabukita
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Fig. 31. Electron spin resonance spectra of hydroxyl radical adducts and
plots of the capacity for scavenging hydroxyl radical of the concentrations

of Jangwon No. 4 and Yabukita.
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(3) EGCG3Me, FH|Q 4 HEFI2E AE9 AAXE F4] JA&

Aele] opHE
Al
.

e AT F

59 2z7E FE¥ wEeErtEd, FEAd 2 EGCG3Me
A wadsE #GAYstr] g8kl #d MEF(A549), A<t
AEF(ACHN), A3 AXF(HCT15), dHAY MEF(NCaP) 9t 54
AEFMCF=7)5 tdeZ MTT assays T8t Ay 9 o= &
= 9 By 7 3dgEe v AL wE A XS HAS MTT assay®
Sy A3 olHE FEEY A BE AEF thdke] 100 g - mL'elA
50%2] HAE AEES Yehdglon, 53] & AEFRT AS49 HF Ax
b AT diske] 200 pg - mL7!
A Al 12%, 24%, 16%2] FHE AEES HERUo] & IAE A S
LFER ST

Wb HEIER S A9 BE AET] diste] Addo® we #4498 UE
gk o]z wEIEER 22 AAgHE 9 §EAY Ae AEVE
carcinogen®l =% %9to]| carcinogen©] A|3Ee] HZEHE= AL w= Ful
Al wWolEAzA g £ glgz wBII Al chlorophyllin®]
carcinogen® complex®& @/gste] o FA 27| EAS dERl= It
oWty Eo] 7F-tH= B (Wu 5, 2010) ¢ Bluste] 2 39 wertze

7oA A4 gEES o] Y AT o
o] ohd F FAIAGANA BAEAT AFSAY LdEHe] Axel FIE=

o

2

2% gob g S T W ES A

1o

d

ety o] 7M=& ME =
Aass dehles 2S5 #28 F+ 3
ek AESF (MCF-=7)°l tlsto] =2 &43 Wehli it

o d3t= FolA androgen HI&E/dolar, HIAHAY type T AEFY
AEF AT3 AEE o= dlo] L 2HE 23 FHAS 2.0 pM(=
1.14 pg-mL™") FFoz HEsa 3d F 7o
o Mz AgANES HEldths Bael vluste] B thah v 2S5 o

o,
o
-
o
o & 2



ol

ER A RE, kst A MEF(PC3, DU145, LNCaP)eoll tjste 20 g
M(=11.4 pg-mL DollA oF 74%°] Ax BEES Yepdiths A7 Bk

F2 A4S e TH(Ojima 5, 1993).
AUFZRE F2]¥ EGCG3Meo human cancer cell lineo] tjdt A& 4l
T2 A avE 445 St #JY AEF(A549), A AEF(ACHN),
b MEF(HCT15), A4t MEF(LNCaP) 9} 9t AlEZF (MCF-7)

¢

& o MTT assays T3ttt 2 A3 EGCG3Mew EE AT
st sEoEHoR AE TS AS T (Table 20). EGCG3Me®] 4
9 LNCaPAEFe] tfdte] 50 pg - mL™' ol 46%, 100 pg- mL™' ol &

7% AE AEES YERN ST 200 pg - mL7' oM E 20%% obAlE F
EE Wt 22 oA anE deh ok (Fig. 33).

el AIEFQ MCF—7¢ thatod % A =59 d3E Yehygid.
oAt AEFQ A549 GHAEFIME 50 g - mLT B AgEE A9olME
41.0%9 AE AEES Yo 100 ug - mL™" oA 20.0%, 200 ug -
mL™! A= 16.0%2 AZAEES Yehdo] AYPHL Axsu FEdAET

Bt 52 dAE SAGA R TS HEF AT (Table 20).

et sedd RS ol g3 AdddE Feke] EGCG B A <l It
g2 gtekEe] Wetet FFSEAAd dEhda 3= Aol Ba Ha glow
(Pisters &, 2001), 53] EGCGS} Aol £ Zd=mo] HFoA A4S A

A & ol FETANS FABYE I ety Rtk Kativar 5,
2000; Kuroda®} Hara, 1999). &+ 72 A3 EGCG3Me A EGCGeF At
S WRere MR R GRS F42 At $UF YYL e 5

ole makAe Az Azha.

)
o
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EGCG EGCG-3Me

EGCG EGCG-3Me
EGCG EGCG-3Me

Fig. 32. Proliferation of LNCaP, MCF—7 and A431 cells treated with EGCG
and EGCG3Me.
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Table 20. Effect of B—carotene, lutein and EGCG3Me isolated from Camellia

sinensis (GT) on the proliferation of human cancer cell

ACHN (renal), LNCaP (prostate), HCT15(colon) and MCF—7 (breast) cells.

of A549 (lung),

Extract and Concentration

Compound (ug - mL™h)

Viable Cell (% of Control) / Human Cancer Cell line *

A549 ACHN  LNCaP HCT15 MCF-7

200 18.0+8.0 32.0%4.0 24.0%50 25.0%4.0 16.0%2.0

GT 100 21.0%£6.0 46.0%6.0 35.0%4.0 36.0%2.0 29.0%4.0

50 54.0%7.0 61.0%6.0 41.0%6.0 51.0%4.0 58.0%5.0

200 16.0+£6.0 40.0%£3.0 20.0%£3.0 36.0=2.0 18.0%+2.0

EGCG3Me 100 20.0£5.0 49.0%5.0 37.0%4.0 42.0*1.0 31.0%1.0

50 41.0%£3.0 63.0%3.0 46.0%3.0 60.0%3.0 62.0%2.0

200 62.0£2.0 76.0%2.0 61.0%2.0 51.0+2.0 51.0%2.0

- 100 73.043.0 1 85.0%3.0  70.0+£3.0 55.0+2.0 70.0%2.0
carotene

50 80.0£4.0 91.0%1.0 80.0%4.0 71.0%3.0 70.0%3.0

200 220%£1.0 28.0%3.0 15.0%+3.0 28.0+1.0 19.0%2.0

Lutein 100 35.0£2.0 37.0%£2.0 26.0%£2.0 38.0+2.0 28.0+2.0

50 46.0£3.0 51.0%2.0 38.0%2.0 57.0%2.0 39.0%2.0

Z After incubation with different concentrations of camellia extracts and isolated

pigments at 37C for 36h, the effect on cell growth was examined by MTT assay.

The percentage of viable cells was compared with that of the vehicle control. This

experiment was repeated three times. Results were shown as mean + SD (n=3).
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2) A& AT AGHSA

2pe] &utyl Aol FaA|= MRl 3dEgEe]H  (4)—catechin, (=) —gallo
(

catechin, (—)—epigallo catechin, (—)—epigallo catechin gallate, (—)—epi

catechin, (—)—gallo catechin gallate ™ (—)—epi catechin gallate 5°] T2

7HAZ shekEelth A8 JHHZ stdkEe dS FHAHES AstATla,

Garst, &k, s, Fr, AW W ovdan T ogEAl 2 Vs

22 Qs Wi v HI AR AUF FAALoZRE (—)epigallo

catechin—3—0—gallate (EGCG3Me) 9] Alqf 7 EIZ1 FEAS] EA7F &<l

w3, o] shekEe AYs dddA a3E vehde o] dFHAH(Cho 5,
1993; Asai &, 1987; Hara &, 1985: Ryou & Park, 1990; Kim &, 1997).

A EF W bl wE JHE 9 ®ste Ee FFA

> W E () > HEAH(EAD) 8 o ® o] fHAdhe

F= & F AMT aYy FFo webA Hashe AR Aolsiile ol

& AT sHo] Zol7F Ho A

. 3w oFE|thet

SLO7-88 | wulgte] = F JHHI dFE dEdgiew, g JHEA

freAlQl EGCG3Me A¥o] =3 4.7 mg-g', +&4 3.6 mg-g', &

1.94 mg-g ' ©2 3HEo] 9ti(Table 21). EGCG3Me AEE Untz el
FHZ] SFghE ) o] Zhael 9%k Absinkg-o] whAlshe] uwhEl FHHIZ F Al
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2wl et Bs A 2k oy el o8| grhEaL, Ao ojue

Ag, Ele & A, o iR glow Zhzbe] e 204
T/do] Hol vk EFI A kel WE AUt FFEEs A 4
T EEaAk923), oY EEaAk914), Fd 3% whEaAO13)7F 24
2 A 7P =2 37 d9E UERlth(Table 23). thv]s AHgE of

U t24Ql =52k FFo2M A HxelM 7M=L BUHE Esten,
j

EHH
Hu

Aol7h glglth. S8 REEIL Eohd WREAD $ER, BEAA FAAA o
2 EFel e duldos ¥ WS wohd ol FRa Aul ol
MEES FAB5S dopEzy, doltild S0 SPHWA nfe Fr)E
F7HAI . %9
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W FesdE HUMHEE oF 11F9Y Adus w8kt ols AEES open
column chromatography % semi—preparative HPLC W o2 &8 dhof
747} 2 & NMR, MS % UV-VIS. spectrometric & ©]43to] 384
TZEE 48 A oA FHQL S22 o, SEEF b, HeyHE a,
o¥E b, HERE] AT ARow EAHT)

< 2 AYA HxE sl Hh

=
9 AR fARANY A5 AR TS BAE A% A

Ol

E£3| (all-trans)—lutein

=
HHA sEn &S Avrd EGCG 7F 52.1%% 78 B8 S el
& o2 EGC 7} 24.6%, ECG 7} 11.4%, EC 7} 8.2%E e o] o5 4 £9)

o,
=
patd
|o
;EL i
2
=l

771 getEe]l  AAY 96.3%F AHAlstE Y-S o
7I57d& et EGCG3Me = AA HddFe] 0.7% FEo=2 =53] S
& TE2E Ueie Ao® =AY 222 A 4 JtEE o= A dE
g 747} FEQl 99.4-555.8 pg- g, FEEZI a 18.8-4,096.1 pg- g,
Z223 b 187.9-1,111.0 pg-g ', dHAeye a 317.6-3,745.9 pug-g ',
b 25.5-407.2 ug-g ', WEFIZE 126.4-1,593.8 pug-g ! W=

A8l AR e BeFAdol A EAsRITE st Hopd, & ofn| Akl
s Wrbet Ay Holdo] 0.49-3.07%, & oFm|wARD 0.71-4.79%,
HelZ Akt 2k &ukd FHEA Y FAs R sEEe (4) -
catechin, (=) —gallo catechin, (=) —epigallo catechin, (=) —epigallo catechin
gallate, (=) —epi catechin, (—)—gallo catechin gallate % (—)—epi catechin
gallate ol F& 7 stg=olvt. 29 7MY s =2 5 FH A HE=

AstAl 7oL, GAaks), &et, s, S, A W v ay 5 oAl 29
1

)epigallo catechin—3—0—gallate (EGCG3Me) o] 2l5F 7FEHIZ] F-2A18 EA417}F
gl Hda, o] IFFES A FLYA adE  dedes Ao
A5 AG(Cho &, 1993; Asai &, 1987; Hara %, 1985: Ryou & Park, 1990;
Kim &, 1997).

AR Qle] Ao WE Ve AR ®Ee Aol 13 HS5F 7R,
EGCG, ECG®| @& #asts 4TS dedi’lov EGCe EGCG3Me?| &
g Z7hetd . EGCG3Med] k2 14 19719 1.69 mg- g™ ! o]dx 14
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5871el= 4.55 mg - g—12% AFAV|7F S7F S5 FqFE Sk 14
1971 Bk 59471 2.50 7k $Fo] E9kth Ikeda 5(1993) 7HelZl &
F2 14 197158 14 397174 S7kstthrt o] Fol= fhasttial shgle
L At 49l EGCG3Mex= 1 o] A&HH 0w F7HE itk HE3h 81

Fa el wed Vs AR 48T A+
IHAEY Zo] oJ7ale Fes Z B alope] AyFo] FEF| IHE o

BAA S8 s 7

o
1:011
=
X
|o
il

£-% ascorbic acid tiH] 58 o] T2 £ oY T dAE F2A JA |
HE AAs] A AP} AEF(LNCaP), F49 AxF (MCF-7), 9
FoF MAESF (A431)E U e 2 MTT assays 339 43 LNCaP, MCF-7,
A431 GAIEFo tste] FEJEHOR UGAE FAS JA|EATE. =3 Ay

A AlEFU FEAIETNN 52 dAE SRS e AT
A

FEE0] 20 pg-mL7 oA o 79%9 AdE&S vERA wbE, -
tocopherol & FU3 $F29] A&l oF 40 pg-mL™' & A AfolA
wEEo] A 4 39 s sHo] w2 s & F AT E=IE 20
pg - mL7 el A oF 87%°] 2AEYS UERL, 1 o] FwEelA dAH
FAHE A9E vebd WbE) a—tocopherol 9 A% 60 pg - mL7' A3
799 superoxide radicals 27A&0°] FHS 20 pg-mL™! & Hgd F$9
superoxide radicals &A&¥ FAFste] superoxide radical o A7 el 3lof
49 4 Z7} a—tocopherol BT} oF 3wl o] FAFES JHA S & F
it} o] A5 F5to] FH QS U FE 9 FAkstA R TE & superoxide
radical 28-S 7ML &= A3t ol Ay QoA FEEE
FHlo] ZHAaL Qe FxF 5Ael 9s HEgtEdES HES &
s A EY By 95 A4S 59 E A les 9RlE AT 59

FHJI A HEeTtE"R I 2ol 7h v B

1 ring oA 2] olxA% 2
=], B—ring ¥} epsilon ring o] F2&E o] Q=

B-
N2l hydroxy ZHg7]e] 23|
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ME e st sES HAA Bva ddEn HErtEY s FH QY
human cancer cell line o] tigt 35 9 F29A ax55 HAQsH7] flste] #H <t
MEF(A549), A& AEF(ACHN), AZY AMEFHCTLIS), AHAY
A2 (LNCaP) ¢t 9 MEFMCF-7E dWdoe® MTT assay &
TR, O A3 ARFE EdE JlRE o =A Ml FHAY BF
TF GAEF gEte] 50 wg - mLT' 2 A FEol A diFRTol vlske] oF
50% o AEES Yol 7 & AE SAS JEddler, %

AR X T4 JAasS dHehdle s #ES 5 d%la, 59
).

AP s AZIER QS Theske Wnlel weEl ke thRalEol

WEol Ay ol F72 AAY Wi BEe Fokel MHEAT 2T
AA WES BAT S LR G HEY AW b SFA (L EAD
FAREDE FRAT AuHos wEb Aggel wepd W
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W g 2 (- 2h) > HaA(FAh e £o R ol

ggo] gt e Aow FHEtt EGCG3Me A% AR 7M1 848
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T 9l cheFe AU FAAAES olgato] AFEH JEA A7 FE
ol Holuh AR 715 Aol A FEALS AF /22 A
A e FAAAY £, AFAE BAS B4, 84 7154 B A

4 By onERd e A% 540 dE TuH B4L A

U AR F sHEe] AT §1499 Q9 277 e A9 nr
How gt AelFAtdA SR hpTE Qe Ao 2 ol gl
U B @59 AUy f029 ok ok 2u) A% 2 A%E werh A9
AR FAAAS AP dGE] AL dehiglon gTe] Ay

g g F=2239 Hedd a #H23 HEFZFZ "ol Alqf Ao 2 545
ATt 53] (all-trans)—lutein & Ao Hx=Z FHo] ) #ajd A
T T 9% HER B TSl ERs HPLCE o] 8dt] dgAos Frts

Atk 1 A3 EGCG3Met: dd EAeA] ok AR A 4.45 mg - g 7+

EAEte] U T FAAR ghel] ko] thedo] EAIShe Ao ® ALY
AL, F 7 S 50.67-147.67 mg - g 07 HrTdHy A 7o
oF 3ule] FFAfolzl lo] Al FHAAY] FF thekdo] UASFE & T UA
FHQALS 99.4-555.8 pug- g, F2ZF a 18.8-4,096.1 ug-g !, F2=2H
187.9-1,111.0 pg-g™', o8 a 317.6-3,745.9 pg-g ', #Hevd
25.5-407.2 pg- g ', WEIZE 126.4-1,593.8 pg- g ' WIE ZAI5}o]
el 3 A e 22294 9 JtRE 0|5 dgE g o
T AA EAse Aow AU

o}
b
b

=

o2 6Aq4x9S Fg3le] AF FHEZQA EGCG3Me7} 4.5 mg - g lo® 1
dgw Fxol A9 33 W Fgelo] 553.1 ug- gl o7 THE ANEFE
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