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ABSTRACT

This study aimed to measure the growth of callus cultured- under MS medium
with thiamin-HCl as a vitamine, PVP as the antioxidant, taxifolin and quercetin
as precursors of catechins and to select the clone producing catechins highly.

Callus induction from Thea sinensis young leaf was great in the MS medium
with 0.5 mg/L NAA and 1 mg/L BA.

When components of callus were compared with those of young leaf. Four kinds
of catechins(EC. EGC. EGCG, ECG) were detected in cultured callus whereas EC
not in young leaf. Catechins were detected most in the medium with 10 mg/L
thiamin-HC1. Expecially, EC was most as a 6.39 mg/g. The content of catechins in
PVP treatment was not different each other but was higher in 100 mg/L and 200
mg/L. PVP than in control. When the callus was cultured in the medium with
taxifolin and quercetin the caffeine content was lower than in the medium with
not them. Also. the content of catechins in taxifolin and quercetin treatment was
not different each other but it was highest in 10 mM taxifolin and 100 mM
quercetin treatment.

key words: (-)-epicatechin(EC), (-)-epigallocatechin-3-gallate(EGCG).
(+)-epigallocatechin(EGC), (-)-epicatechin gallate(ECG)
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gAn don, A5 7Ig4ady yygy
BAZE Qo] 23X AuiHR 2 LA
ATH(3, 1981).

HZ A FRAYEESC BY Yz se
A7 L3 APHBEAN o] dig A4
o] MAAMY. AT PEL catechin,
caffeine, ©@¥A, olujxdl, AR H{2,
A 3 484, FgtExols {5H, <
EAG F9 AE M4 gz A, 723
ol EAMdta U}, olF T YEd nus
caffeine®} polyphenol?! catechin®9
Fol @& o] EAoltt. CatechinFZE
(+)-catechin(C)® (-)-epicatechin(EC),
(+)-epigallocatechin(EGC),
(-)-epigallocatechin-3-gallate(EGCG)
2 (-)-epicatechin gallate(ECG) ¥ 57}
A d¥el d2AA Ut (lkegaya, 1985).
Catechin#9] Q44 %AQA AdF=4 stz
£(Rhi et al., 1993: So, 1993), =g
(Hara et al., 1989), ¥F%2&(David et
al.,, 1990: Wang et al., 1992, 1995:
Fujita et al., 1985: Hiroshi et al.,
1994), ¥F ZH2HE AL (Ikeda et
al., 1991: Muramatsu, 1986), ¥EdHo]
28 (Kada, 1985), ®4l°1A13=4(Fujita et
al., 1989), 32724 €432 (Hayashi,
1990) Sl dig AF7} Ut

metr] 2 dFe 2R AXE ol &3}
o WgxYo) g W29 catechinF
FE BN Yayol & widzAL F
22 JA s}

. A5 9 94y
1. 4% A=

AZRAR $553e) AAse e Ay
2(E%¥%:Yabukita) A28 A shed, 34

AA=Z 2083 M1, 35T $L5ZdM 2
AL B TR AT F T0%(v/v) dgg
A 1083% AAAM 1 A FALFSAY.
2232 tween 2~3W&o| HslH 1% =tol
P JEFA 15832 2 2 ZHATA
A EBEFR 4~5 3 FAG oS B 4¥9
Ag2 ol g3,

2. W2 Mg

1) dejxe §%

228 REA717] 98] MS(Murashige
and Skoog, 1962) 7|&ujAd 5 /L
thiamin-HCl, 30 g/L sucrose, 8 g/L
agarg& HJ/l3An, AF=AEBAEH NAA
¢t BAE &2+ 0, 0.1, 0.5, 1. 5, 10 mg/L
€ ©9Y E£x 2§ AHAd. pHEe d¢A
5.82 A% 121T, 1.5 7Igdai 158
3 Edde AlgEY. wFzA e HAA
TE AXE WA 233l 25:27C,
4,000 lux., 16/8("/%) A% BF7 3
oA 60 U vt

2) Thiamin-HC13# PVPe] A&

Thiamin-HCl1#} PVP7} A& 29] Ao
OXle YL Golur] 3, MS uix]
(0.2 mg/L 2,4-D and 1 mg/L TDZ, 4 mg
/L BA and 0.5 mg/L IBA)el thiamin-
HCl, PVPE ZZ =¥z sy, 7
2o AL 0.2 g9 A2E 10 mt wj=A)
7b B Al@He) 4 F TG g X
238 A

3) Taxifolin® quercetinel Az

Catechin 49 AFEAQ taxifolin®
quercetin®] B2 Yo vixe FFL
Zotr7] 943l thiamin-HCl, PVP Az
Al Aol 713 FZAY 4 mg/L BA, 0.5
ng/L IBA®} 100 mg/L PVP7} Aeld MS



XU callus® catechin® 83 24

#l R o] taxifolin, quercetin® FEZ=EE A
g 3igdch. B2 BFL 0.2 go| WA2E
10 m¢ ¥R 7} Eolde A@B 4 F &
g ¥ A

3. Catechin®9 &% £4

1) 4848

Thiamin-HCl, PVP, taxifolin® quercetin
o] A2jd wiAoA wjFe Wej2e] catechin
§F s dolwr] A, thiamin-HCI®
PVPE 0.2 mg/L 2,4-D&t 1 mg/L TDZ7} A
2@ MS viR|fA 4F MF} A 2E AL
£3tgc}. Taxifolin® quercetin® thiamin-
HCI# PVP 354 A Aol 713 4%
#3 4 mg/L BA, 0.5 mg/L IBAS} 100 mg
/L PVP7F Aald MS wixlely 453 wi<F
3 AYAE AgaHg. dzrzMe 23

Mol ALEHY AP AE F 5~8 Yo

4% A2E A3 AL A7 A
gash AzE 80T AZINA 2042 A
2A7 EHY ¥ BAMRRZ ALESYT

2) 589 A
Catechin® 9 EFE&H L (-)-epicatechi
n(EC). (-)-epicatechingallate(ECG),

(-)-epigallocatechin-3-gallate(EGCG) <
5 mg% 10 m¢ ethyl acetate®, (+)-epiga
llocatechin(ECG)2 5 mg2 50 m ethyl a
cetate2 ¥o} A1 &3t EEEFQ caffein
e, (-)-epicatechin(EC), (-)-epicatechin
gallate(ECG). (+)-epigallocatechin(EG
C), (-)-epigallocatechin-3-gallate(EGC
G)¥ Sigma3}Al AFE L83t &l
acetonitrile, N. N-dimethyl formamide.
ethyl acetate, tetrahydrofurane(THF)&
Sigma32]Ate] HPLC&& At&3tglon, AA
2 B 218" Alde EFALGE AHE3Et
Aot

3) Catechin®9] ¥4

3-1) 24 %y

Catechin®9 ¥4& % e AAPL
lIkegaya §(1985)9 el mat dAISA
o, AA B A 100 mgs Al T ¥
210 M FTHFFE I 9 80T #2 +
ZAM 50~60%3 71 F&3d TOYO o
A2 ozl Caffeined AA37 4
) ong FEAE FAZUA ¥n
chloroform 20 mE ol & EEA4. o] 7
AL 33 e ¥ chloroformZ & AAF 4

Table 1. HPLC conditions for the analysis of catechins

Item Method( 1) Method (1)
Column #-Bondapak Cis u-Bondapak Cis
Mobile phase Acetonitrile @ 130 25% THF
Acetic acid 5 1% Phosphoric acid
Methanol 20
Water : 862
Flow rate 1 m¢/min 1 m¢/min
Wavelength 280 nm 280 nm
Chart speed 0.25 ¢cm/min 0.25 cm/min
Injection volume 10 wt 10 wt

*: Tetrahydrofuran.



EHRHUSHT

ZAE FAZ7 Y3 ethyl acetate 20
mE Yol catechinit¥ F&s+gc}. o) x3
4] 33] 9HE3 ¥ ethyl acetate® & 60

T2 238 By UsteEd 3 o
Al 3 m¢ HPLC# ethyl acetate® #7}étod

®ol X 0.45 ym membrane filter@ =}

gta] HPLC #4148 A2 AM83td g
3-2) 24 23
HPLCE ©o}£3% catechin®#d ¥4

Al Mo
o)
& o

Ikegaya(1985) WA olE4E

27121 WS #gsle] EGC, EC. EGCG,
ECG 5€ Mgy, #4248 129 #H

’ absorbance® Al&dov] #HIY

/z~Bondapak CE AH&adtHTable
2). HPLCE £3% catechin® ®24],
method( 1) 1"1 ECG?7F 23%. method
()l EGC. EC., EGCG7H Zz 10,
11.5, 168 oA HE=2.

1 AlE gs B A2 fx

Table 2. Effects of NAA and BA on

R

Figure 1.

Callus induction from young
leaf of Thea sinensis. A,
0.5 mg/L NAA and 1 mg/L
BA: B 5 mg/LL NAA. Arrow

indicates roots.

callus induction from Thea sinensis young leaf

BA NAA (mg/L)

(mg/L) 0 0.1 0.5 1 5 10
0 . - - C CR .
0.1 - C C C cC -
05 C C ce ce - -
1 - C cce ce - cc
5 - C - cC cC -
10 - - - - C -

- > none, C: callus. R: root.
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& sted 5 rg/l. thiamin-HCle]
H7EEl NS wiAlol NAA BAE <
g]ate] wioreh A it Table 2. Fig. 13 #
vb el fiey NAAS BA zZHZ 0.5~
1 me/l 2ol A o] Rl =l

JLoNAA® 1 omg/L BA ZFelAM M
ok NAA(O. 0.1, 10 mg/Loob BAO, 0.1,
5,10 me/L)el 28y tilr e deln
Bz # Jebhda] gsken! 5 mg/l NAA
#317F el

L2l 0.5 g

ol
& OAA

€ Aol Mz ¥

2. Thiamin-HCl3} PVPel g

Mz A 2zdd MS0.2 /L
2.4-D and 1 mg/LL TDZ. 0.5 rg/L IBA
and 4 mg/L BA)wAYl  thiamin-1ICI1#%
PVPE sx¥a Hgstd 450 wladgd &

3
AAg FAEE T Fig. 2).

€ 100 200 300 400 SO0

PVP(mg/L)

Effect of thiamin-HC| and
PVP on growth of callus
\S

with hormone for

cultured in medium
4 weeks
(Initial in oculum: 0.2 g).
A, Thiamine-HCIl: B: PVP.
a) MS with 0.2 mg/L 2.4-D
and 1 mg/L TDZ, b) MS
with 0.5 mg/L IBA and 4

mng/L. BA.

83

A3} thiamin-HCl Fieo upit Aef el

WS B (Fig. 2A), 0.2 me'll 2.4-Dst
1 ne/L TDZ7F del® \S wizlell iz &
el wlal thiamin-HCL Mgl A] A gol 571

ox

gl 53 20 me/ll thiamin-HCL 3 vlA]
1.10 go & th o vla] 2 uhe] Y35 kv
far, ool el sgradelAlel iz ekt {F sl
= kel ddder freivh digfe] wlahd
thiamin-HCH: HMildte do] Mool &
A& S7HAZCHFig. 2A-a). 05 medL

IBASH 4 mg/L BAZE Aelgl As Lloﬂ Lﬁ—\;—
el vlel thiamin-HCL *elAl 2 uf o]
)J-O] xu LI—O SlaiL} __o] 30 IM,I
HCL #elAl 1.57 ge & ko vl
ol #rel AlHE HEATHIig. 2A-b).
TDZ, IBASH BA7F #Helsl AMS
thiamin-11C1& 2]l &} Wel 9|
1BASH BA =& HelFdA Fig
Bt

PVPY sxof utg A
(Fig. 2B). 94 0.2 me/l. 2,4-DsF | my/L.
TDZE =% Haldh MS iRz die
of ®lal 300 mg/l. PVPAAR & Fovhsls 4
g B, B3] 300 mg/Le PVPl A=
0.89 go & tlzz7o ulia 2 wf H Frtet
g7l 2 olitel whdlellMe Aol wHolz
= ZAgS YJelld ol Fig. 2B-a). 0.5 my
/L IBA®t 4 mg/L BAE ZHT MS whA]of
e e vlal PVP AelA] Helzs A%
o] Zstetded, 100 mg/L PVP g4
1.54 go & x| vlal o] 3 wi o| 4
Z718tdd. 28l 100 me/L PVPE
o2 1 oj4e ErdME Zistun
U, diz7o ui3td PVPE AMeEldte
Aeixe] AAE F/AAG(Fig. 2B-b).
PVP7l Ag® MS uwizxledjM = 2.4-D%
TDZEt+= 1BASH BA 2% 2id wiz|e
A A s Ao F3atd

thiamin-
3 uf
2. 1-Dsk
uj 2] o)
Lg g},‘o__
A3k

e~ H

713
ey

Aol
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3. Taxifolin® quercetin® 9%

Thiamin-HC1®% PVPE ¥:=¥z g
Aol Aol 7HF ¥3ZRY 4 mg/L BA.
0.5 mg/L. IBA, 100 mg/L. PVP7} Aald
MS ®hxlol taxifolin®} quercetin® ¥ TH
2 Agsted 4F Fo YFE FAHsA
(Fig. 3).

by
-]

Growth(g, F. W.)
{3

e
°

i L n ) L
C 001 01 1 10 100

Concentration(mM)

Figure 3. Effect of taxifolin and quercetin
on growth of callus cultured
in MS medium with 0.5 mg/L
IBA, 4 mg/L BA and 100 mg/L
PVP for 4 weeks.

WA taxifoling ¥EE(0~10 mM)E A
2lg AL, dzFAMde 0.57 g4 )
0.01. 0.1. 1 mM taxifolin AH&dME 2z
Zt 0.53, 0.87. 1.29 go2 tix=F vl
taxifolin AMelAl Aol Fdoh. 3] 1
mM taxifolin T = x| nis
2 vl olAtel MAL HYm:, 10 mMoAMe
0.39 g2 33 idle AL Ry}
Querceting FE¥E(0~100 mM)E2 H2g
A% dzFEY Aol Frkstded 0.01
mM AZdAM 1.54 gz 3 wj o9 A%
& Bon, 0.01 mM o4 FxolM 4%
< Az FAdhe AYgS B Taxifolin®
querceting F=¥HE Mg P& Aejxre

AAe nEERT AEEE NP Su 2
Tol vlaf 2~3 wie] AL BHAc)

4. Catechin® %3

1) 2129 catechin® &%

AR AZe MgzAL e Baxe
catechin® #%& vlwdtnx 5964 84
Ftell AHF 4129 catechinF ¥FS &
alAHFig. 4). A2M 9 catechinfe
€8] #ARel EGC, EGCG, ECG ¥ 3
7] dETe] A& ECe HEHA &
th. W3 EGCe 5¥9%H 79712 ¥4 F7)
stchzl FAadte AEgAd T 4.69 me/e
27 V4 A JdeEdt. EGCGe 84714
A Z7lsle] 8¥dl 7.38 mg/go 2 Fkol
9Tt ECGE 9o TAIglel Tatel W
srb AdE Jderdzr] gsick. adan &
catechinfe 74, EGCG+ECGY %3
& 8%l zZtzt 12.28, 8.41 mg/go2 EA
[Sa3e=

[a) -
| B -]
0 eac
B Bocs
S
Qgso
§0.0> L
Eu- N 3
% : N
- ey
Yy L7 Panve
°‘° y 1 1

Figure 4. Change of content of catechins
in young leaf from May to
August.

2) WA thiamin-HC1#% PVPe} &7}
Thiamin-HC13 PVPe] X & 3
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29 catechin®9 @& BAIYY
(Fig. 5). 9A thiamin-HCl8 Tx¥=2
0.2 mg/L 2.4-D% 1mg/L TDZ =% MS
wj x| ol A} wig A 29 catechinFe #
28 A3 Egtth(Fig. 5A). Thiamin-HCI
9] EGC. EGCG, ECG% 37FA &9
catechinFoe] #&5x ECe AEHA @&
gtth. Thiamin-HCIE A& ZASde &
Tof #AIglol 4712 AE 2T FEHAC
A EGCE 30 m/L7AXNE 1.21 mg/gl &
At Al Frlste ¥4E Rided
ZAg el 1.63 mg/ge2 L ¥ X
4. ECY EGCGE 40 mg/L FX3hoA
22l3 ECGE 50 mg/L Fx3tellM zpz}
2.83, 2.46, 1.39 mg/go 2 o] ¥4 A
25, 1223 % catechin® EGCG
ECGY &%
oM Egtow, e
mg/goltH(Fig. 5A).

,LLMN

Catechin contents of callus

40 mg/L thiamin-HCl &%=
zkzt 7.83, 3.71

cultured in MS medium with
various  concentration  of
thiamin-HC1 or PVP. Each
media were treated 0.2 mg/L
2.4-D and 1 mg/L TDZ. A,
thiamin-HCl: B, PVP.

PVP =242 0.2 mg/L 2,4-Ds} 1 mg/L
TDZ Z%e MS wjA A wjekgt Hejxe)

85

catechin® ¥#& AHEUH(Fig. 5B).
PVPe FEAMa]FoMx ECol F2=xA ¢kt

o, HeFoMe Fxo TACl 471A
AE 25 FEHAY. ¥A EGCe FAHY

T. ECe 200 mg/L. EGCG®% ECGE 400
mg/L A=Al 22+ 1.63, 2.77. 1.4. 0.88 mg
/g9 ¥Foz EA veldcek. # catechin
e PVP 200 mg/L M FolA 512 mg
/g. EGCG+ECGY #%F& 400 mg/L A ¥
FollM 237 mg/ge2 71 EA vebwtch

3) vlA|¥ taxifolin® quercetin® &}
Taxifolin® quercetin® ¥%o ©&
A 29 catechin® &S BH(Fig. 6),

Wl

° e £ 7 &7 o
camal 1 %0 coamal 1 10 10 B
Tottoingmiy A Quercetin(mi)

Catechin contents of callus
MS medium
with various concentrations

cultured in

of taxifolin and quercetin.
Each medium were 0.5 mg/L
IBA, 4 meg/L BA and 100 mg
/L PVP. A,
quercetin.

taxifolin: B,

0.5 mg/L IBA. 4 mg/L. BA, 100 mg/L
PVP7} 28d MS #iAd taxifoliny %=
¥ catechinf % taxifolin FH 7l
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e EGC, EC%eo| HZHUT. 0.01~1
mM ¥F%9 taxifolin HelAl= EGC, EC,
EGCG7} F2&Hden, 10 mMaAMe ZE
A ¥o] F&5At. EGC. EC, EGCGY %
Z2 taxifolin X wat & zolE et
WA Fhed sx7t 571 o2 EGCG
g Foksle AYE Bed. ECG H¥E
2 10 mM9 taxifolin A7 12.65
ng/ge2 %A YEldn, F cateching
23.47 mg/g. EGCG+ECGY ##2 14.81
ng/g°l AT (Fig. 6-A).

Quercetin® Fx¥ Helo] @& catechin
F& Hd B PMde EGC, ECute] A
2593, MYPFAME EGC, EC. EGCG
gro] H%E HAUh EGCS EGCGE F%d
et g & Apolg vellA] gsktt. EC
£ 100 mM®9 quercetin #2lA] 42.05 mg
/g2 2 ¥&Fol 7t A AEHUeH, F
catechin #%#& 44 92 mg/g 22 veyc}
(Fig. 6-B).

V. » 2

2R Azl NAASY BAE ¥Y ZE
2% A3 A8 = AN 2 ¢
Ay Bvp 2§ AP o &
HAr}

gdejx el <d3PI MS(0.2 me/L
2.4-D and 1 mg/L TDZ. 0.5 mg/L 1BA
and 4 mg/L BA)¥A°] thiamin-HCI%}
PVPE =¥z Adtd 4377 wggd %
A3E ZAEIEY. Thiamin-HCl ¥ X
g PFL HY 0.2 mg/L 2.4-D 1 mg
/L TDZ7F H=l¥ MS wixlelHd &= 20 mg/L
thiamin-HCIl A 2]A] 4Fe] 2 w2 ZFris}
A3, 2 o9 FxdMe #Hasdte APl
AT 0.5 mg/L IBAS} 4 mg/L BAZF A&
¥ MS v E thiamin-HCl 30 mg/L

AAl Aol 71} FUT. ol Gul Ay
2olA  thiamin-HCIY ¥:=& Ed8u
thiamin® 8F%7} 3713l 4 wjel YA
Byon, Fulol HwUdAl thiamin-HCI
FEE€ EJED HFol FAgde ZHs
dA Yt (Linsmaier et al., 1967:
Hasegawa et al., 1979, 1980). 1y},
Carrizo citrange$t S AT (Poncirus
trifoliata)®l 73 @wRgFelA thiamin-HC19|
¥ SIS 9 dAes Pidues 2
ke AR Fdth(Kitto et al.,
1981). PVPY ¥x=d o & B2 YFL
0.2 mg/L 2.4-D9 1 mg/L TDZE %% A
2]3 MS Hix]o]A 300 mg/Le] PVP xg]4
$E3UT 0.5 mg/L IBA% 4 mg/L BAE
2% Ag MS wWAdME 100 mg/Le
PVP AH2Al el 2 ujoly F73tdo.
ol W4t Cymbidium® 73R wiFAl €4
23 PVPE X2 wixloM Y& &3t
e Bue dA&Pen(Choi et al.,
1996), Datura inoxia®l 3}& w] oA uj
I A2 AL 0.5% PVPE A
s QPe] FIdtke BHast fAE A
€ B (Tyagi et al.. 1981). 28}, €
AVt§-(Tectona grandis)® 73 chf ool A
0.7% PVPE A &w 79 ¥4 ¥
A3t (Hammelis japonica)®l 73ehufokol) A
PVP7} AZdAEAz zgdcte A}
Datura metal®l ¢F WFANd 2% PVPE
A ged ALt 2Agde dage o
2et2 ¥UcHGupta et al., 1980
Christiansen et al., 1975: Babrar et
al., 1982). °|Z1& PVP7} uixle] 2y w
A g AAzAe] A3E Wl YAg o
A 3= polyphenoloxidase?l @Ao] AAl s
3 FEAZIANAM wgFol AH=HEe HE 3
FESTES AAXNDozN Aeixe] FAo| ¢
T3 A2 JerdA gstttn A€, 2
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dzzye]l gasidtn 4zEch.

AUF AXE AUF oM FxE 2
29| catechin® #%# vlmdz HPLC
£ o) gdld BN A Az catechin®
= EGC, EGCG, ECG % 37t# 4wkl
A&sn ECe HE&HA &, o2
catechin®9 #IFe 71¥FU &= 59 ¢F
B7AHA 2id 2 Be| FLEHe Ao
deid ded F2 AT e AFISFE,
agln AFe] Y&4ust olg 4R &
Z AR FaF 8Qeoz HRIe Aoz
Aqzrgdtt. Thiamin-HCIZ PVP7F A€
MS ®iR A catechinfFe FAFAA 3
7}21e]  catechine® %ol H&¥E whddl
thiamin-HC1& A2 & ZA$ele = &
Agol 4714 AR 2% AZHUY. F
catechin® EGCGS ECGY ##F2 40 mg
/Le thiamin-HCl HgdlA =tttk PVP
] ol Ao catechinFe &S A F
HelFAMe EC7t AEHA @sten, F
catechin &2 200 mg/Le PVP A&l
A, EGCG+ECGe #3e 400 mg/L Al
FolA 713 A JeEbgt. Taxifolin A&
Fo A catechin®el HA&2¥4E 2d ¥A
g Felde EGC, ECPol HAE&sHAR, 0.0
1~1 mM ¥%9 taxifolin AgAl& EGC,
EC, EGCG7t A&Hd2en 10 mMoAE
2E AEol A&HAUY. EGC. EC. EGCG
9] L taxifolin = mwet & AolE
Jetl Al ested w7t Fbgel o
EGCG ©%e Z7sle ZA¥E BEAd.
Quercetin® A2l 7oA catechin®el 32
gie FagFoMe EGC, ECol F&H
A, AFAME EGC, EC, EGCGEo|
A2&=5Utt. EGCS EGCGE o oz
ggo @ AolE YElA Y}eu ECe

quercetin 100 mM A Al §Fo] 714 ¥
A &

ool AME FTHPH B ARoM9
catechin®+ ECE AT Unja A& F
EGC, EGCG, ECGRlo]l H&HAAT W
g A2 Ee 471A] dRol 25 FEHAU
th. deriA 2AEAN YL AFEFE
A wiA M wifd Hze dzF4
27 2t 28 49 catechin® 4&E
g 71 A& ez G, ol A
BES QA7 A% HAH wifzrdoze,
EGC¥ 500 mg/L PVP, ECe 100 mM
quercetin, EGCGx 10 mg/L thiamin-HCI,
ECGE 10 mM taxifolin 27} $8% &
oz A8y Aoz Az ol AR
£ EYE zAWYE oj&3d nFA A
Ug EFS ALY F dedsd AGsY
Al xda AEZEA=ze AL F& do=
A&AQ AFsF gasitn Y.

V.3 8

B dA3e YR AZE ol&3td 7
AA oAkl wlgzde ute AWz
catechin® ##FE A3t AY44o] &
W zA-S A HAEA.

AzulekA] A2+ 0.5 mg/L NAAS 1
ng/L BA 2% A2 FoM 7t 2 F=HU
k. ol zddAH f#xE HH2E Az
thiamin-HCl, PVP. taxifolin® quercetin
& sz Astd 4F % v AR
4 catechin® ¥FE AT Bejxo
A#4e 30 mg/L thiamin-HCl, 200 meg/L
PVP, 1 mM taxifolin, 0.01 mM
quercetin Al thEFo] vls 2~3 uje]
ARZE HAT AUE deo FAEY
catechinF & ®EX &zl Az Az
A wigE BA2E AR BME dFHE B
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b, B2oA g2 ¥FE HEg. =28 A
Zo]x 9] catechinf+ EGC, EGCG, ECG
T2 HAEHNoU, ECe HEHA @i,
a2y, wigd P xdMe 4717 A Eo)
EF ZA2sHAY. 49 JEEY HAH wP
Z2d¢& ¥, EGCe 500 mg/L PVP, ECE
100 mM quercetin, EGCG= 10 mg/L
thiamin-HCl, ECG¥ 10 mM taxifolin
AN 713 & FFE B,
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