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Ginsenoside Production by Hairy Root Cultures of Panax ginseng
Transformed with Agrobacterium rhizogenes
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ABSTRACT

New methods have been developed to transform Panax ginseng with Ri plasmids of Agrobac-
terium rhizogenes 15834 and A. rhizogenes A4. Modified leaf disc method was made feasible to
establish hairy root culture even when an axenic plantlet was not available as in the case of
P. ginseng. The contents of ginsenosides(Rgl, Rf, Re, Rbl, and Rb2) in hairy roots, were dete-
rmined by HPLC. Hairy root cultures, established as liquid culture in MS medium, was prod-
uced 0.34~ 1.19% ginsenosides on dry weight basis, and this result is significantly higher level

than that of normal P. ginseng.
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Fig. 1. Hairy root cultures of Panax ginseng transformed by Agrobacterium rhizogenes.
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Fig. 2. Paper electrophoretic analysis of extr-
acts from hairy roots of Panax ginseng.
lane M: Mannopine
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lane 6: Strain of Hairy root
lane 7: Strain of Hairy root
lane 8: Strain of Hairy root

265

3) 10% sodium thiosulfate 2t 1.5% sodium dimetasulfate
o Fashu),
A7) 9ES Whatmano] 2] 1= D, 2), 39 g_ono“,q
2h7h 14, 104, 203 whro} o) Ahaed ol (kig. 2

Ginsenoside®| Mg
DR A 100mgol 25ml 50% MeOHE 7hsla] 3
ARE $HpF &b 24S 28] whHEdn FENS
ctheri 23] X3} n-
1 23] NGEEehAh BuOHE & Fig. 39 3to)
XAD2E FAGS Al A ek o, prepd, TLCE ginsenoside
F., Fig. 49 ¢+& HPLCERIS AMAsq

4y = ] Lo 5
/L]L%L(:).Tﬁ. 9} t}-o- aqueus IaVCl"u‘

g3 o ng

DM RES Y

A 10 eaf disk/h g S AFREte] 44 €% HY
o el A RE N3O 30g /1 sucrose, Nitsch and
Nitsch, 1969)uj A& Atg-sto] Hamjetad s o=
callus 3F&b3= A 8-S W o MS30u) o) A 1= g 9f
el FASk T EE MS30# IBA2KOI Bl =] o A]
Aebuforel nasrel et MS30 IBAZKOINA] ol A
MS30 vl 7 el A gebd vhrig, 1).

Haity root(D.W)
extd. with 50%MeOH
MeOH evapd. in vacuo
. added water
water soln.

1

I
aquous layer
extd, with n-BuOH satrd, water

I
ether layer

| |

aquous layer n-BuOH layer
evapd. BuOH in vacuo
added water

XAD2
washed with water
extd, with MeOH

prepd, T1.C (CHCI3 : MeOH @ H20=65:35: 10 lower)
extd, with MeOH
TOYOPAK ODS §

Crude Saponin

Fig. 3. Preparation method of crude saponine
fraction in hairy roots.



—

w
-
T

L

\

Fig. 4. HPLC analyses of gisenosides were
carried out on a LS-450NH2 column
with a gradient elution of solvent sys-
tem, MeCN: H,0=93:17—77:23, and
monitored with a detector at 203nm.
Peaks: 1-Rg2; 2=Rgl: 3=Rf. 4=Rd:
5=Re; 6=Rc; 7=Rb2. 8=Rbl
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Fig. 5. Growth rate of Panax ginseng hairy roots
in solid culture.
a: Strain from stem(MS30), b: Strain
from root(N30),
¢: Strain from stem(N30), d: Strain
from root(MS30)
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Fig. 6. Growth rate of Panax ginseng hairy roots
in liquid culture.
a: Strain 6 (MS30), b: Strain 8 (MS3
0), ¢: Strain 8 (MS30IBA2KOIl)
d: Strain 6 (MS#)IBA2KO!)
e: Strain 7 (MS30) -,
f: Strain 7 (MS30IBA2KOl)
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Table 1. Contents of ginsenosides in hairy roots of Panax ginseng petridish culture

Sample Contents of ginsenosides(% )

Rg? Ryl Re Rd Re Rb2 Rbl
HR(MS30) 0.11 0.17 045 0.02 0.06 0.02 0.11
HR(N30) 0.01 0.06 0.18 trace 0.01 0.02 0.10
Callus(MS30) trace 0.01 0.08 0.01 0.01 0.01 0.02
White ginseng”
A {Korea) 0.13 0.10 0.05 0.06 0.05 0.17
B (Japan) 0.37 0.14 0.04 0.25 0.13 0.36

MS: Murashige & Skoog{1962) medium N: Nitch and Nitch (1969) medium

% N. Nishimoto et al (1986) Shovakugaku Zasshi 40(3), 345—351.

HR: hairy roots.

Table 2. Contents of ginsenosides in hairy roots of Panax ginseng liquid culture

Sample Contents of ginscn()sidcs(%)

Total Rgl Re Rd Re Rb2 Rbl
HR6(MS30) (.49 0.11 0.15 0.04 0.02 0.02 0.15
HRE(IBA2KOT) 1.18 0.08 0.15 0.19 0.07 0.13 0.56
HR7(MS30) 0.82 0.08 0.23 0.09 0.04 0.06 0.32
HR7(IBA2KO1) 0.78 0.11 0.22 0.15 0.03 0.04 0.23
HRE(MS30) 0.34 0.14 0.09 0.02 0.01 0.01 0.07
HR8(IBAZKO1) 0.31 0.11 0.07 0.02 0.01 0.03 0.07
MS: Murashige & Skoog{1962) medium HR: Hairy roots. 1BA2KOL: 2 ppm /1 [BA, O.1 ppm /1 kinetin
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