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Plantlet Formation and Somatic Embryogenesis from the penduncle
explants of wild Corydalis remota for. peatinata
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ABSTRACT For the induction of somatic embryogenic callus, the penduncle explants of Corydalis remota for.
peatinata were cultured on MS basal media supplemented with 2,4-D, kinetin and zeatin. The highest embryogenic

callus formation was observed on the media containing 2.0 mg/L of 2,4-D and 2.0 mg/L of zeatin. The somatic

embryogenesis on the media with 0.5 mg/L of cytokinin (zeatin or kinetin) were excellent under light condition,

however somatic embryos abnormally developed into plantlets. Normal dicotyledonary plantlets were found on MS

medium supplemented with 1.0 mg/L of zeatin. When MS medium with 2,4-D plus cytokinin and with BAP were

used, the secondary somatic embryogenesis took place in root explants of the regenerants derived from in vitro

somatic embryogenic callus.
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AoMEE fuel A AF Aopell AAsHs thd A
ZEO R A} (Papaveraceae)dl] &3l= A E-0 T A
(Smith 1980; Kim and Oh 1987), £]¢] JjH & 252 &7
o] ol B XA 9] FHEN A S} Corydalis
& A7, F2H AT 2 WHolrt ol ZRE EF
gzjof| w2}t 1 ER/E 9 e gk

Corydalis%¢] TES UNtEoR gL YAt E2E
Sk ok T oA FlEe] XA 2FAE Yo
AREEY] SE3, TR E Ee R 704 A 22
Rk o} @egn Aojm, HAlk T (k) T
o] AopAiAlel d2] wiFgE 2 Uth (Yamahara et al. 1986).
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Tetrahydropalmatine (THP)2 ZE2}-49] morphine B.th=
oksh} A& AREl QoM E WAS VEA] g Aol
Aol FFAAME olu] YFo R sfdEo] ARSI itk
(Tang et al. 1992).

A8 ZHNEE 53 FEEAY il B A7 F
A FEEF Qo] S8 £ o]45 3 gltk (Choi
and Soh 1995; Kim et al. 1996). o]n] AL tJA}e 2 7]
W ®leke E3le] EAF berberine (Takao et al. 1976;
Iwasa et al. 1982; 1987a; 1987b; 1989; 1995; Shin et al.
1996), protopine (Iwasa et al. 1982; Takao et al. 1976)3} 7+
& §28739 APHE AT A} olgold Pk 1Ay
oA o] AMEALAS] B A7 Ao} w1
A B2 Utk wEpA E ARoME FWelA AL Il
A5 EFIAEERY 99 dsyojgiy BYAVIT )
= Corydalis remota for. peatinata 258 AME ujdAp &

AL e AEste] AAE A3A7Ne ole Bstaat gt



16

Mz o WY

MgHE ¥ A7

APAZ = HINZ FojjA drxoz gy d3Aelz
T BE9A7E = Corydalis remota for. peatinata©|tt.
199633 1997°d9] 2de] AA wid 497, AAEE 73FA
S aAY Y FHAA AFH FENIY AE
&3 oS o AE FHHNLH, #EL FUE
o AESI BEA 2aE] ok

P72 A ZAF AAEES 70% o egel 187
1.5% sodium hypochloriteo] 387 A53 &, F+Z 13)
1084 33] A3t AEA] HA] o7t 30+£3 cm RE
Mejstel 2pge] PRES BEXF RES Adsle #2457
ZAZATE XA

lzRi~ol £7] 3 M

AL FEE A A= MSHjA o] 24-DE o8] FEE
9 A2 g vl ¢} old) kinetin} zeating FEEE A
3 XS o] &k YT 24+2CE FHeH, Al
B Frle 3092 gx7dA FEdth BYAREES
AYUAFE HH 4/ AA AH] AYFE ALSRLH, i
o 307), & 602HL XAste 23] AFEHT) Sucrose 30
g/L, casein | g/L, phytagel 4 /L2 71517 121°CollA 20%
Zv 71t EHEtY pHE 582 A 4x74A 304
F712 A=y AAZEE oF 3~071Y FHE wjEA
A 2rE FAAHAT iy BE2E vwd FYsty 73
oMM ME7F FF5 YL HE AR 05 cm’ o A
Yoz Aoksh & AAE wiFA miAol X33tk

T M| 2 k24

A= MS Z12u) Ao AgEdEZde] ¢ cytokininF
(kinetin, zeatin, BAP)Z 0.1 mg/L, 0.5 mg/L, 1 mg/L, 18] 7 2
mg/Le FE2 =X vix]9} 24-DE 0.1 mg/lZ H]F
& AHg ujAE ol &3tk T MSHIXS] ammonium
nitrate?} potassium nitrate®] FTEFE 12E Bojr Zzhe]
B2ARAS) FES 2Usle) AHATE ANE MLy S
A WP dzA% B2 (PP U B ms, 16h
BEA)ol Aeke] Hom olSe] HEAAZIRAY S
Sal iy AH2E e AN TN T,

AISHIR] % A

WA 3 OhA] S AEA R AR dES st

FZA (B35 24 uEm?%s, 16 h ZF7)ojA AR A&
MS vjA]of cytokininF (zeatin, kinetin, BAP)E 1 mg/L, 2
mg/LE ZAst AMEEct ojd) AFE it o133 wiR
ot 7HgAEeR B3yt HA JYE A3 Wiy 73 WE
Al 2448t AESES AN 25 % 7[EEA
2 AAZeEA G A3 2A0E KA

a3 9 o¥
éojro| R

71U S 53 A2 fFEE AEY Fol w & 4
EAUAAME afgel] o)L=z AT B oid=Aas 3y
o we 1 °o“"2}°l‘*o‘té"] gttt ujd el 9, &7,
T EAR B Z23E AA &S RARE b X423
ZF EXFIAN AY s F2go 7 =3

ARzE EZ 0 A~ FE &S v, 2,4-Dg
< BE 71 wiAed e fEHE AEA7 AU, £ 5
g AY2rx B A Atulg F AX3] ZEstEA FA
3= AR UElth UetH o2 24-DE WE 71 wiR
Bt} 24-D9} cytokininFE E§ F713 wiA A ¥53]
=2 AEs FEES JeEIOH, kinetin BT zeatin#) 2]
Al B =0t ol B Ao S WA= cyto-
kinin®] EFA verd Rz YT A (Skoog et al.
1967)2 Ho F3 9t} CytokiningE+ kinetind} zeatin
EF Img/LRch 2mg/L 712 o § B2 A2 §
AEAL o]} Fol AEAFZHEEZ] FE7F F7H o
2} BYP2A FE&0] FoAE FAE B 2,4-D 2.0 mg/Lej
zeatin 2.0 mg/LE &2 A3t wixolA 7HF g3E Ay
2 f= 9 AZES Yep o (Figure 1).
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Figure 1. Effects of plant growth regulators on callus formation
from penduncle of Corydalis. remota for. peatinata. D, 2,4-D ; K,
kinetin ; Z, zeatin.
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Figure 2. Effects of plant growth regulators on somatic
embryogenesis from embryogenic calli of penduncle of C. remota
for. peatinata. Numbers represent the concentration applied. MS
medium conbined with various plant growth regulators. D, 2,4-D ;
K, kinetin ; B, BAP; 1/2NN, NH,NO;(0.82 g/L) ; 1/2KN, KNO;
(0.95 g/L).

ik 10Y A3 ¥ dEA25E gL e Eo] i)
g, vl % 15~30Y FRE v, BgFoz o] 7
H27t REHREE, ole 22 AN AEQ] HEEe
A4t fARE Ao 7 BaATH (Woo et al. 1996). 34
9] ofg] 2o ZRE AHAE FLaHenl, 4 2oy
g A7t fE o NZ OE A E38 HulEdh

HMZHLEE 2ot AlSMBTHER0| 21t

EARAN $8 N AelaiE ATARZELT
o] AMTH ] WAol U= L BZAT cytokinine
£ °5 Artetde W gSsileH, cytokinini2] FE7t
0.5 mg/LolA ¥ TALES Ve (Figure 2). ¢Z
M BE wiEA A2t B2 JuE dgsitt 72
HaPHA o o]} AslA] gt

24-DE v (0.1 mg/L) #A7tet ELuiAME B5 2
7¥et WA METh oz B widA &S vEblTh 1y
BAPS] 7Agol= HUE 227} g1k TLe]2L MS7] 2l
o] ammonium nitrate &} potassium nitrate ] FEE 122
ZAE wAANA Ztz; 2,4-D 0.1 mg/L e}t cytokininF-<l
BAP, kinetin, zeating 1 mg/L¥ ELFH7}3 H$d=
ammonium nitrate?] T2 122 ZAS Aol YAz =

=2 FHAze 24E&L vebich £3 ammonium nitrate
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Figure 3. Various development stages of somatic embryos derived
from embryogenic callus from penduncle of C. remota for.
peatinata on MS medium supplemented with 0.1 mg/L 2,4-D and 1
mg/L kinetin. A, Globular embryo after six weeks of culture; B,
Heart-shaped embryo after eight weeks of culture; C, Torpedo-
shaped embryo; D, cotyledonary embryo after ten weeks.

o 22E 12E 23 Xl 24-D 0.1 mg/L & 78l
BAP 1.0 mg/L& &8 Az wiAdA 71 #& AA 2H)
kA& JERATH (Figure 2). o]2idh Aie U5 ohE 4
Aol A A EA LS Fols HOE v|EY auxinA]
o] NENAZHEAS H/Ist, MSHIX Y A9 5%
£ FHNTIEEA WAL S Y 5 vk Bas fA}
A Jelgth (Bun et al. 1995). XA = BE ul A
Ay A7t RAZY 2 ddsioyt Z2staA o o)A
B3R stk

NEMAZAEAL A71etA] &7 ammonium nitrate ]
SETE 128 2% MSH|AE MS712ulxj 9t Wizt
7 Z AAE7E DA G343 ZHE A

UHA o 2 WA AE AAE A wiRe] &7 o
= WY 6FFE AMEIF FAEZ) AFEAC A 26
AL BIAAMEE, 73 wellA A7 WE, oA A=Y
2 AP, I At 22 Fe 2 Al o] 447}
383 ettt (Figure 3).
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Table 1. Effect of plant growth regulators for dicotyledonary
embryo formation.

. Plant growth regulators (mg/L)  Dicotyledonary
Medium ;
kinetin  zeatin ~ BAP embryo formation(%)
MS 0.5 0.0 0.0 +
1.0 0.0 0.0 ++
2.0 0.0 0.0 ++
0.0 0.5 0.0 +
0.0 1.0 0.0 +H+
0.0 20 0.0 ++
0.0 0.0 0.5 -
0.0 0.0 1.0 -
0.0 0.0 20 +

*(+: 20%, ++:40%, +++:60%, -:0%).

Figure 4. Different shape of cotyledons derived from somatic
embryos of C. remota for. peatinata. A, dicotyledonary-shape ; B,
monocotyledonary-shape.

WHEANG A7k AR Y4B ¥ ASE yEyn
(Table 1, Figure 4b). 121} cytokinin®] FZ7} 0.50]3}9]
Apole g ZuEo] £37} o]FoXA Gtk EF
AANE v} 2 WAE IHE A8k A SAS 35
R S8 BARISE AR ASSET Rale) Ao
Z=)A) gksiek (Figure 4a).

183 2,4-DE v|F HJ8lE cytokininF & EL£83F71E
|2 BAPE @5 A g A A o) Hididde] B
o] Uehtow, 225X wjA) FAHQ Hajfie] s
24 wijgAlo] thA] uvelstth ol AEE A o]
A F% (Litz and Gray 1995)9]] 2J3jA] o]Fojx= Ao
2 Aztdch

=Y

Corydalis remota for. peatinata®) ZxRFNA AHLE
FEH F MS7|2uAd AAZEELS A7kt AMNE
Al 2 AR AE3Hoh AFRE £ BE 2
2 FESE ¥ FE 2,4-D 2.0 mg/L o zeatin 2.0 mg/LE
T8 A v o FITd Bk K R AFES

e th AEAAZEED T T2E Hrld g AT
ujo) BAg-L FRANA cytokininFe FE7} 0.5 mg/l
95 A7k wiAeA Pt ESkvh =8 2" FAuE
MS7|EujR])o] zeatin 1.0 mg/LE& ©EXEE A7 73
AAFEA &) B2 A2 etk £% 2,4-DE 7|F 3
7F8tAL cytokinin®-& E£H71e wiA v BAPE @5 A
g ujRlg M E AN EA L WA HAHE] PR S
221 wjAgo] vl
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