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Fig. 1. Flow diagram for the extraction of ginseng antho-
cyanins.
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Fig. 2. Morphological differences of hairy root clones cul-
tured in MS medium. A, HB3-1 clone; B, HB3-10 clone;
C, HB3-6 clone; D, HB3-2 clone.
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Table 1. Time course of the growth and anthocyanin syn-
thesis for ginseng hairy root cultures in the light condition
(1500 Lux, 16/8 photoperiod). Values are means of 5 repli-
cation

Culture time Growth Anthocyanin content
(day) (g drywt) (mg/g. fr wi)
0 0.5 No anthocyanin synthesis
10 09+0.2 0.11+ 003
20 1.7£0.1 0.18% 002
30 21%01] 0361 0.03
40 23+02 0.32+0.03

Fig. 3. Halry root cultured in the light condition (1500
Lux, 16/8 photoperiod) for 30 days in MS medium.
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Table 2. Effects of carbon source on growth and anthocy-
anin content in ginseng hairy root cultures for 30 days
in MS medium. Values are means of 5 replication

Culture time Growth Anthocyanin content
(day) (g drywt) (mg/g, fr wi)
Glucose 14+ 0.1 0.14= 001
Fructose 1.5+£02 035+ 003
Sucrose 2.1+01 0.36+ 0.03

FEE 60 mMellA 394 mM(103 mM NH,*, 29.1 mM NO;")
B AAAA F2AsIA WFe A mAZe) AL 22y
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(w4 014 mg/gfrwi) o2 BF Z28dc) o33 23
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B v Ad4hFErt E3# o2l H.u(Shimomura ef al,
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Fig. 4. Spectromctric scanning (200-600 nm) of anthocya-
nin isolated from ginseng hairy root.
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Table 3. Effects of auxins on growth and anthocyanin content in ginseng hairy root cultures for 30 days in M8 medium.

Values are means of 5 replication

24D IBA IAA
Auxins Growth Anthocyanin Growth Anthocyanin Growth Anthocyanin
(mg/L) (g dryw) (mg/g, frwt) (g dy wt)  (mgg, frw) (g dyw)  (mgg fr wp
None 2101 0362 0.03 21101 0.36%0.03 21+01 0.36% 0.03
05 1.1+ 03 0.10£ 001 24106 0.35+ 002 27106 038+ 004
10 08%+02 0.11+0.01 21104 038+ 001 24+ 05 041+ 002
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Fig. 6. Thin layer chromatogram of aglycone isolated
from anthocyanin in ginseng hairy root. Lane AP, authe-
ntic pelargonidin; Lane §, isolated aglycone.

Fig. 5. Thin layer chromatogram of sugar moicties isola-
ted [rom anthocyanin in ginseng hairy toot. Lane S, iso-
lated sugar moiety; Lane F, fructose; Lane G, glucose;
Lane R, rhamnose; Lane X, xylose.
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Production and Identification of Anthocyanin in
Hairy Root Cultures of Ginseng

Ko, Kyeong Min, Yang Soon Choi' and Baik Hwang®
Department of Biology, Chonnam National University, Kwangju; and
'Department of Clinical Pathology, Seokang Junior College, Kwangju

ABSTRACT

In hairy root cultures of ginseng (Panax ginseng C.A. Meyer) transformed by Agrobacterium
rhizogenes, the effects of light, carbon source and various hormone on hairy root growth and
anthocyanin production were investigated. Anthocyanin synthesis began to first occur 5 days
after exposure to light, and then maximum yield of anthocyanin was 0.36 mg/g(fr wt) in MS
medium after 30 days. Of the nutritional factors concentration of 60 mM nitrogen and sucrose
as a carbon source showed marked effects on the growth and anthocyanin production: MS
medium supplemented with 0.5 mg/I. TAA was most suitable for the hairy root proliferation,
and the best accumulation of anthocyanin was obtained at 1 mg/L IAA treatment (0.41 mg/g,
fr wt). Whereas 2,4-D tended to resirain the pigment synthesis. From the isolation and identifi-
cation of anthocyanin pigments, main anthocyanin in ginseng hairy root was identified as
pelargonidin-glucoside.

Key words : Agrobacterium rhizogenes, ginseng hairy root, anthocyanin, IAA, pelargonidin
glucoside
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