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ABSTRACT

The hairy root culture of Raphanus sativus cv. Chungpihongsim was established by transforma-
tion with Agrobacterium rhizogenes A,. The transformed roots grew well in adjusted Murashige
and Skoog medium to 1/2 basal salts, pH 5.2, 3% sucrose. Agropine and mannopine, opine synthesi-
zed in the transformed tissue were detected in the extract of hairy roots. When 2, 4-D and kinetin
were added in culture medium of hairy roots, the synthesis of anthocyanin was induced with
disorganization of hairy root. Especially, addition of 045 M 2,4-D and 2.3 uM kinetin showed
the maximum synthesis of anthocyanin. Pattern of anthocyanin synthesized in transformed roots
was somewhat different from that of ordinary roots. However, aglycone part of all anthocyanin
was identified as pelargonidin. The content of total anthocyanin in this sample was tentatively

calculated 0.49 mg/g fresh weight.
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Fig. 2. a, Hairy rot mduced from plantiet fragment of

R. satiyus; b, Hairy roots induced from root discs of R.
satipus; ¢, Hairy root culture in a liquid medium.
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Fig. 3. Effect of various media (sucrose 3%, pHb5.8,
white pH 4.8) on growth of hairy roots. 05g (fw.) of
hairy roots was inoculated and cultured for 3 weeks.
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Fig. 4. Effect of pH (MS basal medium, sucrose 3%) on

growth of hairy roots. 0.5 g (fw.) of hajry roots was ino-
culated and cultured for 3 weeks.
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Fig. 5. Effect of sucrose (MS basal medium, pH 5.2) on
growth of hairy roots. 0.5 g (f.w.) of hairy roots was ino-
culated and cultured for 3 weeks.
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Washing with petroleum ether(3times)
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Ethyl acetate

* remgve chlorophyll,
carotenoid, waxy
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Evaporation

Chromatography on Amberlite CG-50

Eluted with 0.25% HCI

in MeOH
*concentrated to
almost dryness under
reduced pressure at
30x5°C

Dissolved in 0.1% HCl1 inMeOH

Fig. 1. Flow diagram for the separation of Raphanus sativus anthocyaning by organic solvents and column chromatog-

raphy.

Table 1. Solvent systems used for chromatography

Abbreviations Phase used

Composition(V/V)

BFW* Upper phase
BAW" Upper phase
1%HCl Miscible
IBAW Miscible
AWH Miscible
Forestal Miscible

n-butanol : formic acid : water(100 : 25 : 60)
n-butanol : acetic acid : water(4:1:5)
water : concHCI(97 : 3)

isobutanol : acetic acid : water(8:2: 3)
acetic acid : water : concHCI(15: 82 : 3)
acetic acid ; water : concHCI(30:10: 3)

"BAW and BFW were used within 1~2hr of mixing for Ry

stdth(Fransis, 1982).
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Fig. 6. Bffect of salt concentration (M3 basal medium,
sucrose 3%, pH 5.2) on growth of hairy roots. 0.5 g (fw.)
of hairy roots was inoculated and cultured for 3 weeks.

Fig. 7. Paper electrophoresis of extracts from ordinary
and hairy roots of R. sativus. M, Authentic mannopine;
A, Autheniic agropine; Lane C, Ordinary root; Lane 1,
2, Hairy root.
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Table 2. Effects of 2,4-D and kinetin on synthesis of
anthocyanin in hairy oot of Raphanus sativus

kinetin(uM)
s DOD 046 092 138 230
= ¥ + ¥ ¥
0 HG HG HG  HG HG
. + T T
045 CF CF CF CF CF
- L Hd et b+
0.90
CF CF CF CF CF
5 - o+t + +
I35 NCENCH CF CF  CF CF
095 - + ++ o+
: NCE,NCH CF CF  CP CF

CF, callus formation; NCF, non callus formation; HG, hairy
root growth; NHG, non hairy root growith. Anthocyanin ac-
cumulation: —, none; -+, rate; + -+, moderate; +++,
good; ++ -+ +, excellent.

o,
(LR

Fig. 8. Disorganization and anthocyanin appearance in
R. sativus hairy roots following culture of hormone free
(Left) and ité transfer into medium containing 2, 4-D 045
uM and kinetin 2.30 uM (Right).
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Fig. 9. Spectrometric scanning (200600 nm) of 0.01%
HCl/methanol extract (anthocyanin). The crude extracts
obtained from callus induced in hairy roots and ordinary
roots of Raphanus sativus.
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Fig. 10. Thin layer chromatogram of aglycone isolated
from anthocyanin in ordinary and hairy roots of R. sati-
ous. S, Authentic pelargonidin; C, Ordinary root; T, Hairy
root.
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on] ubwe] zeating ¥)EF cytokininfr= Al AS
=qsgks Ozeki S(1981)9) Bash= gz F74A
szme] AAe 2yl nel Adrt FAHM 2F A 5ol
Are Hg 24 Holi oF T Halsle HeZ
1o} 2,4-Dek kinetin®] 2%l AT T=F ahgol 2]3ted
wale] Rl 7]old oiH strees”} Are) WEE o
NAew fEske AR ARETh

olEAlOb F=E2 W EM. AL A% 001%
HCl/methanol& &3 4]7 200~600 nme F&I= spect-
rume wZske] B @ (Fig. 9) 292, 324, 506 nmej A &5
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Fig. 11. Paper chromatogram of anthocyanin from ordi-
nary and hairy roots in R. sativus. Paper, Whattman NO.
3MM: Solvent, a, IBAW; b, BFW; C, ordinary root; T,
hairy root.
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