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The Production of Ginseng Saponins with the Cell Culture of Korean Ginseng Plant

Hyung Joon Cur and Hyun Soo Kim

Natural Products Research Institute, Seoul National University, Seoul 110, Korea

Abstract—Panaz ginseng root has been widely used as an important drug for thousands

years in China, Korea and Japan. The main effective components of ginseng have been

believed to be saponins. However, ginseng cultivation is very difficult and needs many

years for growth. It has already been shown that Panax ginseng callus produces a

considerable amount of the same kinds of saponins as in intact plants. Various culture

conditions were examined for increased production of ginseng saponins by cell culture.

The saponin contents and the growth rates in two cell lines of ginseng callus were

compared in static and suspension cultures, rotary and reciprocal shaking cultures. It

was shown that the growth rate in rotary shaking cultures of D5-B2K-B2K callus was

the highest and ginseng saponin production was most effective in reciprocal cultures of
D5-B2K-B2K callus. The saponin content per fresh weight of the culture was 1.03

times higher than that of the fresh ginseng root.

Keywords—Panaz ginseng + Araliaceae - cell culture - ginsenoside Rb, Rg groups

ft o®
S e
T
2
> i
oo

e u%‘ fns

S Az o A&
#AAY @A A
o) £99 Aol 3

289 A A E(Panaz ginseng C.A. Meyer)
FE e FE 9 AAAFR 2on 647 A
ekl o 100~1508(AFH) S %3 (FADE 5

171

¢k F A 5ol ginsenoside

(b el A A

oF 1o
BT T,

54

4 o

A
=

i
re,

X

n2 o
N,

b
e
rie
ri)‘
>,

‘

lo
o
o
r>~
K=
N
ok
e

o

&
o,

SIS D R 1S
=

e % o

fr —Hu

fr

f e

2

=om o
)
2

2 % ogn & o

o
Do
o,

==

S
P
m M ow oo

of
3

I T J - A
2
e

o 2o s X

"
50
T

N
ANE HEE A~6A

3L

& Q1 A+ (Panax gin:



172

seng C.A. Meyer) o} ¥ ($4)% T3t A
4otgen, 4EYF 24 EA2E 2, 4-dichlo-
rophenoxyacetic acid (2,4-D), indole-3-butyric
acid (IBA), kinetin (K)& Ab23}¢t},

D5-DK 32 A2 D5-B2K 3220 85
91’%91 T E FHAANR ARl Ho] A9

¢ A g FE29edA 70% o gl

~2EZ FTAE @R A9y %E
2.54) ol 20%7 TR Al HE F
T2 3 Az 2744& WA FA4 1~3mm, ?‘1
¥ 0.5~1em Fx9] 272 Ao} FHAF 12
A4 A F3 g ok, 7] 2l X} & Murashiges} Skoog
o} sAuw A Ve g4 (Difco-Bacto agar) 10g/Is}
AEAA2AAZA 2,4-D 5mg/P & s}tz 7}
d#(121°C, 15 min)dg el ol AL 25+1°C
o el A 457 W gt AF2rt A E =
ol & AFste] 4Fulct At s52s
Fr =3 AH(D5 callus), 1] D5 71822 2 4-
Do Fx= % ippmeo @ 33 kinetin 0, Ippm&
bt A=Y o] 431 3-’1‘—7P LR s e
Aol FAT MF2E 9¢ 4+ JUuH(D5-DK
callus). 3§ D5 7}~ 2 IBA 2ppm3} kinetin
0. Ippm-& gk w2 (B2K v %) 4o o] 2] 5} 32
25 vtet Adef gste] D5-B2K 74528 99l
},

YX|H S0l 25 YFED ALEY B
D5-DK 9} %29 D5-B2K 52~ 7} 1,000mg
A& B2K =] 30mlE =& 100mle) W) ok3-2}
&3 TAS 3Nl 2 FFsa 25+1°Ce ¢
aol A 457} W EFF SF2E s AFY
= 5459 448} Axd FF¢ T

M L0 2|5t SWED AZEL EHEF
A ul ol 4} A& D6-DK s}#29} D5-B2K
742 7+ 1,000~2, 000mg-g B2Kwj 7] 30~40ml

£ %—"— 250ml o FFetxz o] A Fot 2541°C
9 ol A 100rpme} 2 3) A7 gl F,
%—‘% Bl ke ASE 475 AEZ 4 AF2
T v AFFE AN 435S Az
d #EE T 43544 Ax g ae
&5 s FEF FL AAE 80°Col A
H AzFFE Tt
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Table I. Modified Murashige and Skoog’s media

Chemicals Quantities(mg/I)
CaCl, - 2H,0 440
MgS80; - 7TH0 370
KH:PO, 170
KNO, 1900
NHNO, 1650
FeSO, - 7H,0 27.8
Na; « EDTA 37.3
ZnS0, - TH,0 8.6
H;sBOs 6.2
CoCl; « 6H,0 0. 025
MnSQ, - 4H,0 22.3
NazMoOy - 2H;0 0. 025
KI 0.83
Thiamine HCI 0.1
Pyridoxine 0.5
Nicotinic acid 0.5
myo-Inositol 100
Sugar 10000
H,O q.s.

Ginseng root (fresh)

[Cuiltures on modified Murashige

and Skoog's agar medium with

2-4-D (5 ppm), 25°C, dark, & weeks
D5 Callus

IBA(2)
Kinetin{0.1)

D5-B2K_callus

IBA (2) 184 (2)
Kinetin (0.1) Kinetin (0.1)
D5-DK~B2K callus D5-82K-B2K callus

static rotary reciprocal static rotary reciprocal

2:4-D (1)

DS-DK callus Kipetin (0.1)

25% 25°% 100 rpm 25°¢ 25°%C , 100 rpm
dark 4 weeks dark 4 weeks
4 weeks 4 weeks

Scheme 1. Callus inayction of D5, D5-DK-B2K and
D5-B2K-B2K callus and their static and
suspension cultures.
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Ginseng Callus

MeOH X 3
evap.
MeOH ex. f‘
1
o
Ether 22 N ”
PR i
' ' A VA i
Ether layer Aq. layer -:“-A Py J
!BUOH i ‘ i 1
| I 1 : .:\l'\" —,' Ginseng root
BuOH layer Aq. layer v \\
Ginseng callus
evap.
BuOH ex.
(Crude saponinj 0QeoQ OO O
Scheme 2. Fractionation of ginseng saponin in
callus mass. Rg,Rg BfReRd Re Rb,Rb,
SHERE FEIAE AYEEd 2 Ax YRS Solvent A: n-BuOH-EtOAc-H:0=4:1:5
& Qseh o AxY gae FvER gq o Gwewe R
5 BT ig. 1. in layer chromatogram an ual-w
el silica gel TLC plate(Merck, 60F 254)°] length spectra of crude saponin in ginseng
AgA o2 spotting 3% A A& A(n-BuOH- callus and ginseng root.
Table II. Growth and saponin content of D5 callus in static culture
Cell Tine Grovyth D;gr“ﬁ) 0(gg) Saponin content (mg) per 100g fr. wt. Rb group
ratio fr. wt. Solvent A  Rb group Rg group Total Rg group
D5-DK-B2K 1.39 3.86 14.95 6.8 21.8 2.2
D5-B2K-B2K 1.24 3.79 5. 54 4.25 9.8 1. 30
Table III. Growth and saponin content of DS callus in suspension culture
Rb group

Saponin content (mg) per 100g fr. wt

Dry wt(g)
Cell line Gr;(i‘i?h per 100g
fr. wt Solvent A Rb group Rg group Total Rg group
D5-DK-B2K 1.1 2.12 10.25 4.2 14.5 2.45
(rotary)
D5-DK-B2K - 1.16 3.64 11. 04 3.77 14.9 2.94
(reciprocal)
D5-B2K-B2K 1.51 1.77 43.7 12.9 56. 6 3.38
(rotary)
D5-B2K-B2K 1. 44 1. 46 62.1 22.1 84.2 2.81
(reciprocal)
fresh ginseng root 37.4 44.3 81.7 0.85
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EtOAc-H,0=4:1:5, &4&)olA AMA7 = 10
% HS0.4& B2 100°Ce) A 1087 F¢A =2
A Ak, 7 ginsenosideo] spot density: S.
Sanada®2] ®}ye] F3}o] dual-wave length
TLC scanner (Shimadzu Model CS-910) 2 25
530nms} Ar 700nmo] A A ste] & Axo
2 A A8t k. Ginsenoside Rb7-¢] @ & gins-
enoside Rb;, Rb,, Rc, Rde] Zsko=zs Rg
9 k& ginsenoside Re, Rf, Rg;, Rg,, & &
Fozx Aastgch

21 H 0g

FF2dA d& =2 AxyY9 TLC patterng
B 48] oA AY Zemz(Fig D A
2, ZAWFEE o] &7 A4t ALY A At
T&He ¢ F A

F 772 4AEL AAu gt AAu
Foll Al & Aol E RolA grort AR g &
gk D5-B2K-B2K 71327} 714 £ 435S
BY:, Ggosy $E¥APd ¢ D5-BrK-
B2K 71529 Aoz veid.
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