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Abstract

Explants of mature root tissues and calli derived from root and cotyledon of Panax ginseng
were cultured in vitro on Murashige and Skoog medium supplemented with 2, 4-dichlorophen-
oxyacetic acid (2, 4-D), naphthaleneacetic acid(NAA), benzyladenine, and gibberellic acid to
assess their capacity to regenerate organs.

Root formation at high percentage (46.2-61.1%) was obtained 20~30 days after culturing
on media supplemented with combinations of NAA (5 mg/¢) and kinetin(1 mg/4). And calli dertved
from cotyledon produced numerous embryoids in media(}4MS) containing 2,4-D(0.5 mg/¢) and
kinetin (0.5 mg/#). Reculture of these embryoids in media(34MS) enriched with 1 mg/¢ of

benzyladenine and 1 mg/¢ of gibberellic acid resulted in more plantlet regeneration.

# -

AL BHFXR S dolsti fR5EMtel % 7ol 2 b 54 B E A BE £
Hatevl o] 3~4 %o Hel=Z2 WVEFHRC REFH ATER L 2ol #HRHK 2 M
fe) BaEl detn dhelels HAfel RIBEES 22—y B-F¥ETE Listel KES
HREA A v ol W ES st o] Aol R MK MESE W=
hxl | A GEERG KRB w 2FE ot eli Al FA & R ¥
g AT 2l HBSERENE ASHEEA HAY o ="

Ao HBEEELS 19685 Butenko' 7t AEel <, TEH, F7, Felsel ZAdA
callus & %718 2 & 8 F8td chang®, Jhang®, %, &' 5ol 23l callus 7
of Hg ATkt WES 9 o, HITolt callusol 4 BWES Btz BE
B o) gol ST et 2eid BWES Baofbel sl oM Ax A Hor
o od= o= KMyl Aol gslng gAYAH e 4 A B P FEER
4 #2717 calluse BEOMES THIL G Y3 Z AT E H78te callus & K&t ol
t] b ekztel HatE Aol ofo] RILI AR

o

= Hol'

3

35



36 EXE - &Y% - PR = ol 48l =

¥ W A&

AZEH (Panax ginseng C. A.Meyer) % 7 % calcium hypochloriteF&1 2 202
Bw AFE TFANY ddFFR 4~53 AHsd HER A&

Callus& £53b7] ¢35t MS salt® o myo-inositol 100mgf#, nicotinic acid 0.5
mg/¢,pyridoxine-HC1 0.5mg/ ¢, thiamine-HCl] 0.1mg/¥#, yeast extract 5g/f, sucrose
30g/¢. Difco-Bacto agar 10g/¢% #7138 B E HEEEEM 230 o714 2,4-D 5mg/ ¢
2 HWsbg HErel A pith tissue® AW Fshoivh RS 9o ABHRMARSH A
FHAY 7135 callusoll 4 22l & FH{EA 7171 $15e] $MS saltell NAA 0, 0.1,
1.0, 2.0, 5.0, 10.0, 15.0mg/# kinetin 0, 1, 2, 5mg/£4 z2 ok BA £

g gol AZMMAKT callus® A Fshed 50907 25+ 1ol A BEREEE welLshg
o zAp wmabglch welR3ls Fa4l peldw e YT AL wakd el
AR callus® FFE A2 E3bxd flaskF2 shalch

wak FHEEmMFcallusol 4 71 S B3kl 71 7 $lshed FERIFEY MR WS TEE V)
Eisted ol 2 +MS saltell casein hydrolyzate 2 g/¢, 12 2 Hfth HiH-& diadat 2
3 e BS ming B AARWEstm ofrle 2,4-D 0.5 mg/é, kinetin 0.5, 1.0,
1.5 2.0 mg/24 7+7t ®hat Ergeskel A Febed 25£ 17T, 16412 JeikfE, 8412k Wik
BE= % 43a growth chamberoll4l 57147 ¥ o¥sted embryod 4 % 7l a-g3h&
W mabelch Hifgrholle 1Hdvehoh A2 whxlol Alchul o} B FaA o okshaich E3F
51 embryoidE B bE whx3l7] $15hed vhal FEEES T BEEE 2N AZ &
2 «7la BAO, 0.1, 1.0, 5.0 mg/¢, GA 0, 0.1, 1.0, 2.0, 5.0, 10.0 mg/£4 % 7hak

wj k7)ol A 17HY zF Wl kgt ¥ shootEEHE ¥ A4 A vl T EAFSHY
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1. iR#E#ES] §1H 2} callus2l 1RS4ERE

QiAo AR YIRS o B okslwl 20~308 #¥e Wl Ao BEIksi A w3 R/Y)
Bowde] B zae)d oho] Relst wstE A St wos £ callusEAAME B
o mesl $siEch n2 ol BAKYIN ¥ BiiKcalsAEA Wl wgd AT A
2482 ZAE FHEr 5t EAEEEN NAAS kinetin®] X & 27 22l A
74gE W okl ol A HREIH S HEEsIgiw vk 2 A ke Tables 1, 29k 2+

Wol KL 21 NAAZ # sk 22 ¥ of7l o) NAA 0.1 mg/¢ 10 mg/ L5 274
743k Wl ok), el T kinetin 5 mg/ £+ A 7HEh wh oFlell A & Hel b A F3HE A %7
U Eo Bagoe] tiors 2o wbme] NAA 5 mg/4, kinetin 1 mg/£& AT HRE
A= el 61.1%24 7t e @S 2oek(Table 1), BAMKHE K callusall A+
NAAE H7bshal 2o wiokrlal 45 ®eldAddo] 15.4% 24 BEMKYIA W Sabe =&



Vol. 5, No.1 (1981) KNEHR ¥ FECalluse| BE 7L BHET X 37

Table 1. Effects of NAA and kinetin on Table 2. Effects of NAA and kinetin on
the root differentiation of root the root differentiation of root
explants callus

Concentration(mg/1)  No. of explants Concentration(mg/1)  No. of flask

- Per cent - Per cent
NAA  Kinetin cultured dszeren— NAA  Kinetin  cultured dxf_feren-
tiated tiated

0 1 18 0 0 0 1 13 2 15.4
0 2 36 0 0

0 2 20 0 0
0 5 42 0 0
0.1 1 30 0 0 0 5 17 Y 0
01 2 39 0 0 0.1 1 22 0 0
0.1 5 60 0 0
1.0 1 48 5 10.4 0.1 2 22 0 0
Lo 2 39 1 2.6 01 5 18 0 0
1.0 5 42 0 0
20 1 85 14 3.1 1.0 1 18 ! 5.6
2.0 2 18 0 0 1.0 2 15 0 0
20 ° N 0 0 1.0 5 17 1 5.6
5.0 1 18 il 61.1 ' )
5.0 2 18 2 11.1 2.0 1 20 2 10.0
5.0 > 36 2 56 2.0 2 13 2 15.4
10.0 1 36 3 8.3 :
10.0 2 18 0 0 2.0 5 23 2 8.7
00 5 12 0 0 5.0 1 26 12 46.2
15.0 1 21 0 0
15.0 2 18 0 0 5.0 2 18 8 44.4
15.0 5 18 0 0 5.0 5 24 7 29.2

gl abo] vhelut o e ko] 7hAF ¥ W okyl = WEMYIR  EES clasixiea
NAA §mg/¢, kinetin 1 mg/ ¢ ihNEEREME 2 4 2 57fkel o at NAAS) kinetin® BRI
= HEBY) R, callus 3t 28 734 Hgich(Table 2).

el EBMias Bpdiiast detd 2ATAES 7t o7 «f Fof ke M
of #HBAGlel Wabd = ' BENo] vb. e vk BT e BEAOLAES Hifpol M¥Hol 2
Tel BB wel Aolst Yo, B 2 BHAEE KRS S web Y mE ke m
SrALREC BEBSt - BEMER EEIS oA A RMAHYWE S T2t Aded ofAd =i o
e 7bRl TR ol q Mol =tel 2 ERE A FHctBop et Age HEE o wd
Chang® * & NAA 2 mg/¢, kinetin 0. 05 mg/¢ B B Mol 4 A5 Hol ksl debn »
gk sk deal KB4 E NAA 2 mg/é HFGHEEA A #Hob7 ol ol 2 L
skol AMS 2w Kol NAA 5 mg/é kinetin 1 mg/¢ MRATEE B Aol 4 HLAIRRY)H 2
Callus 3t3] 72 -2 MMERE 2ol ojx MW NAAERER o #ly 3o A
224 ABHEMWe BHHEY Rz BRsc
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2. F¥caluse| J|/ES{LEE
Aol fHcallus®] BE LIS 987 218t 2,4-D 0.5.mg/ ¢, kineting 0.5~2.0
mg/ £+ B EREANA FEcallusE wiofshalyd vt 2 A 3b= Tables 3, 43 .

Table 3. Induction of root from cotyledon Table 5. Induction of shoot from cotyledon
callus of Panax ginseng cultured callus of Panax ginseng cultured
on different media on different media

Concentration(mg/])  No. of explants Concentration(mg/]) No. of explants

- Per cent - Per cent
2,4-D  Kinetin  cultured d’tif:::&" 2,4-D  Kinetin  cultured d’{if:::;f"
0.5 0.5 35 7 20.0 0.5 0.5 35 9 25.7
0.5 1.0 33 0 0 0.5 1.0 33 2 6.1
0.5 1.5 30 1 3.3 0.5 1.5 30 9 30.0
0.5 2.0 40 i 2.5 0.5 2.0 40 2 5.0
0.5 0 36 2 5.6 0.5 0 36 4 11.1
0 0 3 0 0 0 0 3 1 33.3

Table. 4. Number of embryos induced from cotyledon callus of Penax ginseng cultured on
different media

Conz:ent/rettion No. of embryos at various stage

mg/1) Globular~ Heart- Torpedo- Total  Per cent

2,4-D  Kinetin shaped  shaped shaped Mature Deformed
0.5 0-5 41 8 6 6 6 67 47.9
0.5 1.0 9 8 1 0 2 20 14.3
0.5 1.5 8 2 0 5 4 19 13.6
0.5 2.0 3 2 0 0 1 6 4.3
0.5 0 13 6 7 0 1 27 19.3
0 0 1 0 0 0 0 1 0.7

75 26 14 11 14 140 100. 0

fH#callusol %2l SMLBES 3w 2,4-D 0.5 mg/ ¢, kinetin 0.5 mg/ 2% #iingr B Ko
4 20%<] %l pieEE B vl REFSHS 2= kinetin?] BFEZE ok o el #e)
Fbg e sbakck(Table 3). L2l 3 callusoll 4 FE-&% WM& 7 FRS] 71 7t 2l & Seld o
o HubAlE Azl el R SHollwnt & A= KRl FHE # Z51o, heart
Ao} M, torpedoflel B, stad A5 M, el HE2 HEo dA4s o 5ol
thol shiafpth 2 F¥std oo (Figs 1,2), 1M 22w 1749 shoot7} Yo A
of alw7t st" iAol shoot7t A== A SE Adch, zelw KK Z24d =2
embryo?| stage® 3 &% 43t A3} 2,4-D 0.5 mg/ ¢, kinetin 0.5 mg/¢ % 7}uf of 7
Al =zl 2l 47.9%F AAste shak who dAS Ao, ERAMWHES st He
BEEEANAE0.7T% 24 2 S HERAMMYE & ARm BEEE o A4 wd3tceh(Table 4).
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Fig.1. Various stages of embryoids derived Fig. 2. Plantlets derived from the callus of
from cotyledon callus. ginseng cotyledon.

Shoot b #-2- 2,4-D 0.5 mg/ ¢, kinetin 0.5 mg/ ¢ VMG HEZANA 25.7%, 2,4-D 0.5
mg/ ¢, kinetin 0.5 mg/ £ WRINESE Mol 4 30.0%F Hed ka3t HEFS Mol ol A
HEE S A el -2 el adsloll 4 E 33.3%¢] =& (b S 2.9 =l (Table 5)
o) & ¥ ot Aok ol S A dy] dFell EHOEel FolAl Ao, LEBEHE ML
G EFE ol A 5 shoot7h spfb® = = A0 BB E 712 adojubd Bl ez A
el A B sl aisl ol el 2 Al Wl b Fol SEARAF WM Akl debAl x
3t Ao g HEislc

Table 6. Effects of BA and GA on the shoot differentiation of cotyledon callus

Concentration(mg/1)  No. of .Shoot Root No. of
test tube differen- and shoot ’ Total  Per cent

BA GA cultured tiated differentiated embryo
0 0 10 2 0 0 2 20.0
0.1 0 10 1 0 1 2 20.0
0.1 0.1 10 2 0 1 3 30.0
0.1 1.0 10 2 0 1 3 30.0
1.0 0 10 0 0 0 0 0
1.0 0.1 10 1 2 1 4 40.0
1.0 1.0 12 8 2 0 10 83.4
1.0 2.0 10 4 0 0 4 40.0
5.0 0 9 0 0 0 0 0
5.0 0.1 9 1 0 1 2 22.2
5.0 1.0 10 2 0 1 3 30.0
5.0 5.0 10 6 1 0 7 70.0
5.0 10.0 8 1 0 3 4 50. 0

Figures mean the number of test tube.
BA : Benzyl adenine.
GA  Gibberellin Aj;.
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2,4-D, kinetinBAIREEEAN A F1L= embryos Al 7be] 2@l = v ol Bio{bs of
callusfbs] = 7dFe] 2z, = SELI GEME BRe o2 o % waksts] 25t
#+3}%l embryo® callusel ¥4 2,4-DE ¥ 2 &3 benzyl adenine (BA) 3} gibberrellin
(GA)E A 713 i okrlof] wl oFst i el shootB{bE-L BA 1.0mg/¢, GA 1.0 mg/£ ¥R
RREANA 83.4%, BA 5.0 mg/1, GA 5.0 mg/¢iiin E#EEA A 70% 24 BASE GA ¢
B RISt shootfr{bell FL 2332 ¥ dct(Table 6).

22 BA, GA 27 5.0 mg/gx 3 7hat w ofrl ol 4 = g0 2] explantell 4 of B 7 2]

' shoot7t bl o] mo]l &sted o 3L shoott 7bET of shAl 4 Asted IE

T

9l RS 2ola %% A 5sh wauch BA, GA 1.0 mg/£x #7ha woirlo4E =¥
A TEB] A RS A E S

PAEol 4 Rubelztol GAst BAF of: S 4% A RAMWEC shoot7EE R 2
b7l mehe BASH GA7l 43 atgdtel BEALAES 3% A o244 BA/GA= 1% =

b5 zbgol Fabst sbAAA el Ao 4 AR ok

L3 ¥

AZ) BUIH, #2l 3 FEAA HEKD callus2 ¥ BE L 5141517 Sk NAA,
2-4-D, kinetin, BA, GAS 2| A RFAFYE ST Azt w2 el dinsked v kst
vt 7 H =g st ob g 2o}

1. ebdsbsl 2 b YKo 28 223 callusZ A 35 NAA 5 mg/é, kinetin 1 mg/é
gRinsE Rl A el kst A = glet

2. 2,4-D 0.5 mg/¢, kinetin 0.5 mg/ £ #HD03Y S/ HK ol 4 embryoid F4hkel 71 &b okZ shqict,

3. MS salte] ¥ o) BAlmg/¢ GAlmg/g iinstal & shoot L7 73 % akey.
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