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ABSTRACT

In order to investigate the effects of elicitors on the growth and ginsenosides biosynthesis
of ginseng adventitious roots, chitosan and jasmonic acid were treated with various
concentrations. The growth rate of adventitious roots was increased with the addition of
chitosan at higher concentrations (10 mg/L), but the best accumulation of ginsenosides was
observed at the lower concentration (5 mg/L). Jasmonic acid was an effective elicitor for
ginsenosides biosynthesis in ginseng adventitious roots. The maximum accumulation of
ginsenosides was observed at the treatment of 10 uM jasmonic acid. But the jasmonic acid
was found to decrease the growth rate of adventitious roots.
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Materials

| Extract five times with 80% MeOH at 75°C

Ginseng Extracts

| Dissolve in water
Water solution

‘ Partitioning twice with diethyl ether

I I
Ether layer Aqueous layer

I l

n-Butanol layer

Aqueous layer

Extract three times using
1-BuOH saturated with water

‘ Wash twice with water and evaporate at 50°C in vacuum

Crude saponin

0.45um millipore filter

HPLC analysis for ginsenosides contents

Dissolution in 100% MeOH and filteration with

Fig. 1. Extraction procedure of crude saponin in the adventitious roots.

Jasmonic acid ] 2]

Qi 5 2] A7FF} ginsenosides ] §HaFe] m] ]
+ jasmonic acid(Sigma)®] < & Z A}l At
jasmonic acidZ- stock solution© 2 200 mME- 9+H&
L T T}A] 20 mME 3] A 5lad working solution
RrEo] WA BHslel AHEAsTh Ag A FEO
5,10,30, 50 mg/L T =2 X3l om 7 A7
3G 4F B WD F A BAI AR
7} ginsenosides] ¥ -S =3 34 o}

=9 43e
$7§€ BEEL 1/2 SH A A uj#] 40 mI=
100 ml A2+ Z gk AFd] =28 A4 BA &
2~3 cm Z ol 2 Zehfof 57H’é HEstod 2

ZA
=

=
o

]i 2'1__71:}\] 71 % *3 A 2 (fresh weight)<
SR om, olE AlIREL AxAA A
weight)& =4 319t}

=Y. k)
=%
= @ (dry

[e)

L

|

-50-

ol A} B4 2] ginsenoside 3FekE-A)
Ginsenosides®] 322 =X 3 n-2 -2

Ando 5(1971)2] Wb & FZx sl Fig. 13}
Hoz &3t AxA7] LA 8058

o 80 C oA W EE 30 mlZ 33] &35t A

Foge 47 A8 de e dH 2z FE5d

AN L X35 n-F &= 33 FZ31 n-Rg
&3S BT g3t SHRTE lil AHg T FF
W1 n-REE&ST A2A7) F HPLCE W&
500 pol] =< 0.45 um millipore syringe filter 2 o 3}
3t o] 10 @ & HPLC(Waters)7] o & ¢ s} o
ginsenosides & 2] 4 23} t}.

AEY SgEe] Hel D F o] AHSE Y A
¥ A H 9 ginsenosides 5 F(Rg, Rf, Re, Rd, R,
Rbz, Rb)2 A AAZ AT LN £ 22 A
2 At &35t d 22 Waters R401 Refractive
index(RD) A &7]| 2 & %t A3t} Columne
Lichrosorb-NH: column(Merck Co., 10 ym, 4mm ID X
250 mm)S A}-8-3}9 31 Solvent: acetonitrile / H-O / n-

butanol (80:20:10)2- A} &3} 0.1, flow rate2 0.5 ml



/min®] ¢} 11, attenuatory 2 X 23}l A 514 o).

Chromatogram®| Z} peaky® E F 3} A} XU 9
chromatography©l] ¢)&ll %% 3}, Z} ginsenosides?]
ke §FE T ¥ wale] peak height2 Al AFaLY
o 32 9 8 EY #e] &l 2 ALE-3 e, o
A2, H e FE UFALE 48340l o
AAS HAEUED, 2

) 2]
R4, n- R g, W EE F& MerckAl HPLCE-E A}

Zn o nE

Chitosan # 2] ¢J] 2] &} ginsenosides &3F Ztj
ol A B o] AAS chitosan 10 mg/L ] 2] 9|
M 7H st R en 30 me/L A2 FollA B o
Z7o ¥ Fe AFES EA(Fig. 2).
Ginsenosides®] 332 5 mg/L X 2] o] 4] 14.58 mg

1400 |:|FW
% 1200 IDW X 10
=
%0 1000
- 800
=)

'3 600

E

-5

% 400

& 200
0

control

Fig. 2. The effect of chitosan on the growth of ginseng
adventitious root. F.W.; fresh weight D.W.; dry weight.
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Fig. 3. Increase of ginsenoside production by the
addition of chitosan. PD; panaxa diol PT; panaxa triol.
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Fig. 4. The effect of jasmonic acid on the growth of
ginseng adventitious roots. F.W.; fresh weight D.W_;
dry weight.
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Fig. 5. Increase of ginsenoside production by the
jasmonic acid. PD; panaxa diol, PT; panaxa triol.
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