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ABSTRACT

The effects of thiamine-HC1 or polyvinylpyrrolidone (PVP) on growth and catechin
contents of calli from Camellia sinensis leaves were investigated to improve catechin
productivity in callus cultures on the selective medium. The growth of calli was great on the
proliferation medium (the MS mediom with 0.2 mg/L 2,4-D and 1.0 mg/L TDZ)
supplemented with 20~ 30 mg/L thiamine-HCI. Although the caffeine content was low in
calli compared to young leaves, the total content of catechins was high in calli. Particularly,
(-)-epicatechin (EC) which not detected in young leaves was also detected in calli on the
propagation medium containing thiamine-HCI or PVP. In addition, the (-)-
epicatechingallate (ECG) content was significantly higher in calli than in young leaves. In
conclusion, the proliferation medium supplemented with 30 mg/L thiamine-HCI as a vitamin
source seemed to be optimal condition for the growth and catechin production in callus
culture.
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Aol EAolt} (Graham, 1992). 7}
< TRANEA, A, A ZFgaA AA

A, olxFAEE Jedt. I FE
T8 YA EAE FLay, AR
A Hzke] FEIZIFE (+)-catechin (C)Z
(-)-epicatechin (EC), (-)-epicatechin
gallate (ECG), (+)-epigallocatechin
(EGC) % (-)-epigallocatechin-3-gallate
(EGCQ) dok. ol FlEHZFE EF9
ZH2HE A3t (Suzuki et al., 1998), &
#A3 (Huang et al., 1998), ¥37s
(Chakravarthy et al., 1982) 2] <kglz
&ol emn, o9 Firzzte (Lotito and
Fraga, 1998), &¢3¢ (Ikigai, 1993). 3
&2H8 (Fujiki et al., 1998) So &as) ¢
© Ao Busy gl oMY Hxt9 71g 7
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AFegn w3l A=) & Yabukita EF
ojm Aelx fx P FAE JdaA AxE AMEE
Fo. AIFEME 98 Alkes BFEEQ 799,
(-)-epicatechin (EC). (-)-epicatechingallate
(ECG), (+)-epigallocatechin (EGC). (-)-
epigallocatechin -3-gallate (EGCG)E SigmaAl
AEFS AHESIAT. T8]3, acetonitrile, N.N-
dimethyl formamide, ethyl acetate,
tetrahydrofurane %2 £wWE& Sigmaile)
HPLCE&, 2 Wl Az #gd Argd Aleke

EFAFS A8

ez 5 9 F4

AMEE 0.2%0.5 em3I7|2 A} A A5 EH)
A (0.5 mg/L, NAA9 1.0 mg/L BA7} #7139
MS ®jA) ol 2%t AHAE G399 (2
5. 1996). =¥ Ay ae 424 Hyozy
B Eddte] B 2F4ux (0.2 mg/L 2,4-D
¢ 1.0 mg/L TDZ7} A7k MS ®lR))o] 214
ste] F23tAth. Thiamine-HCI1Z PVP7}
Az A wAE JFL AL Y8
L3 WA ol thiamine-HCI (0, 10, 20,
30, 40, 50 mg/L)= PVP (0, 100, 200,
300, 400, 500 mg/L)E sx=EH= H7g %,
0.2 g9 ZH2=E Zzte] uix|o] &A WLt
on, 4% Fo| A a9 HAFES 2l
waATH AYPro fE 2 FAL 2% 95+
T, &% 4,000 lux, BF71= 16/8A12t9 =
Aol A 33T,

P

NEZEE A

A e A2E 80CY Azx7AA 204
b AEAA BAE F AR SEAF
< A7) A% ARE AgsE. WA 2y
g A8 100 mgS AET] Y3 10 ml =84
E A7 b5 80C I FZoA 50~60%
 7te FE39 TOYO AR 2 et}
A} FEAE BEAZ2grsd ¥ u
chloroform 20 ml& %ol & EEt}. o] =
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& 33
c2 ZAE FJeFEzdr ALATFHFT F,
HPLCE Z%4 3 mE H78ld A o+
0.45 um membrane filter2 <343 & 7}
o] BAL 93 AzZ AMeEEct. R FE
chloroformZ< AAT A3H L FHZd7]

ethyl acetate 20 mE ¥ol F&33AT.
o] 2z Al 33 RHEF
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% ethyl acetate®
g 60CcE 2RE FFzdA AEEST ¥
t}A] 3 ml HPLC® ethyl acetate® FH7}std
=9l & ().45 um membrane filterZ oJ#3}

o HPLC BA$ A82 A&

e HE 2 EAR ) i i

gt el Az Fe FEF uv
detector7t #&® HPLC (Waters 590,
U.S.A)E ol&3tion, z7& Table
13 2ok, 7480 F S EC, EGC, EGCG=
method 122, ECGE¥ method IZ ¥43t
Ak s el Fe gEFe FEd 4
712 7H71 (EC, ECG, EGC, EGCG) %=
EAo R&FZMAE 2t FFetA.
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Af s WA AEoY EFH, I
wjFzo] wat Bge ol AAMTE A
2wy wBol wigFzAe A zujgd 3l
A w$ ZFesitt (Sakurai et al., 1997).
HEchy, wFEe] Aela Aol AzsAGY
ZWEdo] dojd F glo] ol & sAsE Aol
$AHo2 Fasttt AT AxE AHAGE
Wz o A W Fate] AHAE FEHALH, F&
g Aelae AH2AFAMANA S AT (¢
olE} mIAA]).

Al AR g AP MAE A8
g8 AIFE Ax2REH {28 BHxE B
Z2ujA o thiamine-HCl £& PVPE 37}
ato] 437 WG F Aex AGFE A
9t} (Table 2). Thiamine-HCl sXd @&
Al 2o AL ghzFo] Hd thiamine-
HCl H3A ZF7ta . 20 mg/L
thiamine-HCl #AglAl 1.10g2& tHx79
0.64gel W&l 1. 792 F78tHa, 2 o7de
FrolAE tha AastA T dzTd] ¥ gy
Al xol yFo]l ZFrtetgeh. olHd Ade F
v Al 2o)A thiamine-HClY FEE 3=
u qule] RS BFow, Awlo] Fdul A
thiamine-HC1E #H718lde o Aelx Aol

2 o2 ro
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Table 1. HPLC conditions for the analysis of cafeine and catechins

Caffeine Catechins
Method [ Method [
Column ODS(14 % 0.5cm) column #-Bondapak Cis #-Bondapak Cis
Mobile phase 70% Methanol 25% Tetrahydrofuran Acetonitrile : 130 m/
1% Phosphoric acid Acetic acid : 5 ml
Methanol : 20 m!
Water : 862 m!
Flow rate 1 ml/min 1 ml/min 1 ml/min
Wavelength 254 nm 280 nm 280 nm
Chart speed 0.5 cm/min 0.25 cm/min 0.25 cm/min
Injection volume 10 4 10 md 10 4
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Table 2. Effects of thiamine-HCl and PVP on the growth
of calli cultured in the proliferation medium

Concentration Callus growth

(mg/L) )

Control 0 0.64
10 0.73

20 1.10

Thiamine-HCI 30 1.02
40 0.84

50 0.85

100 0.62

200 0.86

PVP 300 0.89
400 0.39

500 040

* Values are mean values of triplicate.

EXdde Z2#9 f4189 0 (Linsmaier et
al., 1967: Hasegawa, 1979, 1980). PVP
9 Frd wWE AYys YA S Hd, 2T
Hl&) 300 mg/L. PVP7ZIRI& F7letg v 1 o]
g FRAAE A7) ol AFS Jehy
AT, 2di4t Cymbidiume AR GA &4
@3 PVPE A3t wixlo P&Lo] Egte
™ (Choi et al., 1996), Datura inoxia®
32 Wi FlA wEdT AHA AL 0.5%
PVPE Add2w Aol F3zslvte =gt
2ol (Tyagi et al., 1981), PVP7} 300 mg
/L7 & Aelxs AFd $5Ho=z Zgsn

dee ¢+ U

o

L.
=3

Azt Az sl 9 AT Fake v
R

HE frefle AYEdEF LS dutriog Ay
B3] W3ste 22 F UdME 93¢, 2
2EH L, 2=, 4% § #4450 8907 AY
A zpolofl whbA o AArAgo] FgFS e A
o2 4YA . AR Az Fa Y EA
=24 A FHEHARE 718 2 AuzA,
AAA 7] Sl wep zol7t e o2 Haud
o (3 F. 2002). AE2AuEL oY B4
S ddste Wte® o 8dE & o dA 4
A Wl FfrEol e MYBAHERS Sl
FE B YAste AFst @Ls o] R m
Aot

AUE Az 1 2zx28Y 29 A
AA FHAA# FElZlFY FFE HPLCE ]
ot EAMdte] mlmad. A2 FimQl
FF2 0.74mg/go 2 wj¢ ol Axel 7l
TF 14.73mg/ge 5% EIHsgcoh
(Table 3). 7 HIZIFE Ax9 A ror =
+ ECG, EGC, EGCG/t Z&HRev ECe
AEHA &skth. A 229 EGC, EGCG &=
< Z+zk 1.63mg/g, 0.3mg/go 2 A% 73%,
13%°1 HZstdct. asd A8 29 ECG
Fe 0.74mg/go 2 AlZojA Eod 2 68t
A HEHJT. o8 @ AAge wjddAe AA
3 A2 2o FLAEQA FHHEQdH FENR
T oS AT & gl
w2l Wellx o e =
obF v} iAol 7}

A

3}
=

=
=3

Table 3. Comparision of caffeine and catechin contents between young leaves and calli cultured in the proliferation

medium
Caffeine Catechins (mg/g)
(mg/g) EC ECG EGC EGCG total catechins
Young leaf 14.73 - 0.29 223 230 4.82
Control 0.74 - 0.74 1.63 0.30 2.67

* Values are mean values of triplicate.
- Not detected on the basis of HPLC.
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Thiamine-HCl1Z PVP A7} wiz]dlq 2
29 s ek

A 29 71EQ FFS thiamine-HCIH
PVPe ¥Eol wah o7k gleut 10me/L
thiamine-HCIlol A 0.64mg/go2 tZF9
86%, 400~500mg/Le PVPelA 0.33~0.35
ng/go 2 2T 45~4T%2 A BAHAG
(Table 4). 7tEIQ1e AZFE HdFHsHE A
dz27 BAgHEs a3 9

Zgo] ELHAT = s1o.
g ez 4% FRAAAN %L wA
AADR, B, BW 5 ATE 5+ e 5
d AFATY AAF BAIA B FFE

o]:t}h (Tonychou, 1992: Kunugi et al.,
1988) dwtx o g AlgES AN F&FE
e gEgE g 7 R F dsl
Aglo] $RHoR F&3A Ho

Table 4. Effects of thiamine-HCI and PVP on the
caffeine contents of calli cultured in the proliferation
medium

Concentration Caffeine
(mg/L) (mg/g)
Control 0 0.74
Thiamine-HCl 10 0.64
20 0.99
30 07
40 1.39
50 1.15
PVP 100 1.19
200 1.27
300 1.32
400 0.33
500 0.35

* Values are mean values of triplicate.
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Thiamine-HC13 PVP #Hrs} wilz]elAq 72
29| FHIZF

Thiamine-HCl®# PVP7} 7M€ A
AujA A wjokE Az FHEIIF &
BA st ¥ mstyet (Table 5). HPLC=
918 A3, Thiamine-HCl =& PVPE #7t
Bty wloket A 2oE Wz wel Aelzt
9Jle} EC, ECG, EGC, EGCG % 47k A
Ho|l % T3E o] v}k, ol éﬁr‘: Table
3ol AT Axe 1 Az2REH f=€ 2
gaoA EC7F AEHA 43S nddE
thiamine-HC1# PVP7} EC &4l B3t
Aoz Bolw, wjgzd] wt FHH 79
Fol} Aol 2t ¢ U5 ARG
& 9tk Zh wikzAdA FHEZ &FS ¥l ws)
Hel ECE dETFdAA HAEHA &konu
thiamine-HC# PVP st e s TARL
o] 1.11~2.83mg/g M9 wmz e FFo
AzH9t. AT, EGCE thiamine-HClo)
U PVPE #H7tg wiA oA BF izTEA 2

o,

H

whoud dr 2

stako] wgrth. ¥kWo ECGS EGCGE
thiamine-HClolY} PVPE #H71go 24 iy
B 7 3o] =gt 53], ECGe 40-50mg/L

9] thiamine-HClelA 1.25-1.39mg/ge2 1
o] =gth. EGCGE 30~50mg/LY
thiamine-HCIoA] 2.16~2.46mg/g2 &
THY 7.2~8.2u EA AEHATG. B LA™
o] A3} thiamine-HC1& Table 2°1A4 E=#t
9} o] Ao 2o gt YT BT oy
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Table 5. Effects of thiamine-HCI and PVP on the catechin contents of calli cultured in the proliferation medium

Concentration Catechins (mg/g)
(mg/L) EC ECG EGC EGCG total catechins
Control 0 - 0.74 1.63 0.30 2.67
10 1.48 0.74 1.23 1.13 4.58
20 2.15 0.66 1.21 1.67 5.69
Thiamine-HCI 30 1.87 0.88 1.39 2.16 6.30
40 2.83 1.25 1.29 246 7.83
50 227 1.39 1.56 221 743
100 191 0.74 1.23 123 5.11
200 277 044 0.63 1.28 5.12
PVP 300 221 044 0.57 1.13 4.35
400 1.11 0.88 091 1.49 4.39
500 1.17 0.34 091 0.71 3.13
* Values are mean values of triplicate.
- Not detected on the basis of HPLC.
gt 2ol Fo A EA=E FLate YN E Al thiamine-HCI® PVP& EC¢ ECG 34
o ez L AL ¢ F U, = sy of #odte Aoz Holn, HstE wxd we
1 FFLe dx2FAME 2.6Tg/gez 2oy A ool FFE 238 + S Aew BAG
thiamine-HCle]\} PVPE #H7l3 wl=] oA £33 2 A7 dde AR A9 Fo Yy

e Bezexe Audoz B4 H2HY
123 3] 40~50mg/L. thiamine-HClE &7}
g iAo A wiekE A 2o)A 7.43~7.83mg
/g2 HETEDG 2.8~2 99U A A&9K
. 23y, Table 3914 Al%e9] Flyz& 3
F3 vws] BHpg W, F AHAF FTe 4

mg/L thiamine-HClolA 7} Zo} Alzwch
16wy =4 HE&HAYt. 2832, thiamine-
HClel\Yt PVPE H7b3F wix]olA wigkd 2
2olX= EGC9 EGCG &aol AxHu} wgr
o, EC% ECG &L dzoM Hy =
FFS et & AzdME HE2HXR
%@ EC7F thiamine-HCl ®& PVPE A7}
g A A SR Ao E A 2] o) A
HAEHAew, ECGE 50 mg/L thiamine-
HCIol A7t wixjo A wigd A A7) %o
A BHoh 4.8uy £ 43S el oet

E
=
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