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Efficient Procedures for Direct Shoots Regeneration from Leaf Explants of
Rehmania glutinosa Lib.

Sugn Jin Hwang’
Department of Oriental Medicine Materials, Dongshin University, Naju 520-714, Korea

ABSTRACT : Adventitious shoots were directly induced from leaf explants of R. glutinosa, an important medicinal plant.
Proliferating shoot cultures were obtained by culturing leaf discs on Murashige and Skoog(MS) medium alone or combina-
tion with auxins and cytokinins. MS medium supplemented with 1 mg/4 BA and 2 mg/f [AA was the most effective, provid-
ing high shoot bud formation frequency without formation of intervening callus. The effect of leaf age on adventitious shoot
formation was also investigated. The maximum shoot bud production (93.4%) was achived using 3rd leaf from apex of 6
weeks old plantlets after seed germination. Plantlet were rooted on an half-strength MS (1/2MS) medium containing
0.1 mg/f IBA. This prtocol is useful for clonal propagation and Agrobacterium-mediated transforamtion in R. glutinosa.
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(Bajaj er al., 1988). F92 7422 iridoid glycoside?) ajugol,

aucubin, melittoside, rehmanniosides, catalpol, leonurides-2}
TS stachyose, raffinose, sucrose, mannitol, amino acids,
15 AO] campestrolS &3P, =2 FEZo|u} o] H
YE T3 ¥ HAS Tl mA A S48k Ak (Gorge
and Sherrington, 1984). Z&ju}, o]#d M2k e A% 7|7k
S}t vpoleit W] ol FHIF AP 2dEe1d W
okl s} $- & K8 6% olFt= % v veh}
2] ATt (Guofeng et al., 2002).
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97] wlZolth (Gorge, 1993; Bhojwani and Razdan, 1996;
Larkin and Scowcroft, 1981; Marcotrigiano and Jagannathan,
1988). Agrobacterium spp.& ©1-8-¢ A8 259 Yit
off gloiMw T3k FZF (co-culure)st UEHA (leaf discs)
o zRE AHATAE ARA KoL A4 dAdes FAHo}
7} WHEo] A=A miEAsh,

Aol 7S Aex WAE AX FHEANE sl e
of AAAES Bl FHFE A AlEZE Jtk(Ham,
1984; Jiang and Mao, 1979; Lee and Chae, 1996). HE3gh
Park’5(2002)2 Agrobacterium spp.2} WA AR Fzw)%F
S o) FEAEE A= v Slth

B Ageais Zd ] oigata =8 of
iridoid glycosides®] A3Hde] =4, 185l WajFol gt
S Zhs FEA3E NAE daxfehe e dTE
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1. 2 Ms
A& FAl= e QAR AZRE BUdg Wl 70%

(v/v) ethanolol A 3874 2% (v/v) sodium hypochlorite 8%
X 5EERN HAG T HdrE 33 ¥hESi] PASkaL, E
¥ AT follA AR RS AAT vy B RE
E2o| H7k=EA] 2 MS (Murashige and Skoog, 1962)Hl
Al (2% sucrose, pH 5.8 X/d 3IHTE. hiolr Bold
FAEAE 27 & 1827 F= 50 mol m s 'E FANEE &
2425+ 1CPIA v sk

2. UTX HHO2YH Lx9| M3t
FAEA Q] YL cork borerE AFESH] F7 1.5em FU|E
9]

QA (leaf discs)E TEO] HEAAFZHEZQ auxins
(IAA, NAA, 2,4-D)# cytokinins (BA, kinetin)o] ©@= T
E3tAglEl MSHIR] (3% sucrose, pH 5.8)0l XAF3lct. 3
A, A=A Aol wE AESE-S Es] S5l 47,
6, 87, 107 B 7IHolA Ak dE 7] 5= AMgst
ack. wiRlel] X|4ek vl AL 1647 B¢ F= 50

ol m2sT R FANEE ghealla] wokslaT

=
E+=

3. %2
8l dHo=RY E3pd o] o 2cm 2719 AZE AW

3 F NS FHGe] ABARRABAL Ae FrlE

ZAY auxins (IBA, 1AAYS T2 (0.1, 1, 2my )& 7}
3t 12MSHIA] (2% sucrose, pH 5.8)0llA g =31t

a4 2 oz

1. 2010 BM0| QU0 AlBMmTMZS0| it
ANSE Ao Wo] AFAL AT T AF

Fo) f90] T FgapEel Yol HBEAMY Yol

o8 EES) ARsh N2de) Hus TANGE Fasi,
53, maRAY 2502RE 47 F4BAE 4715
& WYgshgeld ehbe #74 WolE Azsl

ohol diHAe] glo} v st EF FAHe
M= SRR SRR L A + A,
408 MAE ded B A Aoke B & A A

ZAARORRE A 1EL] AR N2 g

L
) o)
= AA

PHAAT 88 Eole AL FE $FEF 2] e
S8l W= ety 2o

A& FAE FHESRE WoNZ] F 45 o) AR &
AEAZRE o AUEe AHSK] auxins Ei= cytokinins©]
FTEEE 95 B Egste A MSHiA Y 225k
¥ HES AEAGREERC] A7 iRl e F A
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Table 1. Response of leaf explants to various plant growth
regulators in.R. glutinosa

PGRs No. of explants Explants producing adventitious
(mg/2) inoculated shoot or root (%)
1 30 21.1R
NAA 2 30 45.4R
3 30 82.1R
1 30 83.7%
IAA 2 30 4728
3 30 21.3R
1 30 C
24-D 2 30 c
3 30 c
0.5 30 ND""
1 30 ND™
S
a2 30 33.41*
0.5 30 ND
1 30 ND™
2 30 ND™

Data were collected after 6 weeks in culture

Explants were performed twice

RAdventitious root differentiation; *Adventitious shoot differentiation
"C: callus production; “ND: not detected

Folld vYehde ket 2eldde B3 A% anxinsS &
E02 /K RE A 2HoA e dF FRERY des
7t GAFAY B4 2o] 84 HUTH (Table 1). 5, NAAS
IAA AE|FolME B 27k Aol7t glglont 5] &
23 =HAth NAA Azl el FA8E B4 4 7k 2
Zgo] 2o ui 1AAY] AEFelr s Fi A2 ¥4
A o)) A= 5 RoAFA). 2,4-D] X TolA
R At f71E9.09, 1my £2,4-D] M E]ollA]
A xZo] Fwtelal FHo] wjize vl AAE JA
stk $H, fU18 A AE SN 5dxAgde] wiAR
S 4 NAE W 2EE 24D F71H Al A
el el 25 Zwst A4S RoFQt detEes
auxins®] ©E xjglof| o8] A2E AES M7= A= w
S ZEG o], w2 fEeheR] B2 fU1E
A DEo2 wiRo| Hrieted ARE-giT)

SHH, HjA] ol cytokinins?He TEOZ A2 3 A2 auxins
Aot g Ay BA2e P42 o|FoAA F%oH,
2mg/ £ BA HzFolA] wig W2 E&e] FAHort FGHA
t} (Table 1). o]2}2o] cytokinins®] T Az <3l Z3
HuozHy Ay FAoLE =3 F97F 45 Unh
Mandals (2001) C. tinctorius®] AQZ22] FHO 2HE
BA Azl o8l AF AxE = 3L, Ligt Liu (2005)
I3 BA @ Aol 98l C acuminaa®] U3 FHOZH
8 A AEAE /7] ¢ B Aok zed, iR S



Table 2. Effects of various combinations of cytokinins and auxins
on adventitious shoots regeneration from leaf explants of

R. glutinosa
No. of Explaqts No. of shoots per
PCRs (mg/?) explénts producing explant
shoot (%) (Mean=S.E)
1 20 21.3 1.0+0.1
NAA 2 20 14.1 0.5+0.1
3 20 7.5 0.1+0.1
1 20 14.2 0.7x0.2
BA 05 IAA 2 20 33.2 1.7x0.5
2 20 35.4 1.2+0.3
1 20 C 0.0+0.0
24-D 2 20 ol 0.0+0.0
3 20 C 0.0%£0.0
1 20 35.6 1.6x0.1
NAA 2 20 41.3 1.2x0.1
3 20 ND™ 0.0x0.0
1 20 7.2 0.420.1
BA 1 IAA 2 20 93.4 11.3+0.5
3 20 63.1 4.1+0.5
1 20 C 0.0+0.0
24D 2 20 C 0.0+0.0
3 20 C 0.0+0.0

Data were collected after 6 weeks in culture
Explants were performed twice
'C: callus production; “ND: not detected

cytokinis®] @5 A= fFHERE ARE N EEy &6
FA} 3 W o] &Hct}h (Rai, 2002; Fraguas et al, 2004;
Hosoki and Nojima, 2004).

Cytokinins®! BAS} auxins®] 1AA, NAA, 8|3l 24-
SRR Egele] AEsials w A FeA Teke i)
g HJFAT} (Table 2). 0.5mg/ £ BAS NAA (1-3mg/ £
SEEE et AT Ae AR aele AU
AT Fgole] Ao FAlel o]Foix
T FER BASH Edtele] A A9
S EHE 35% ole] Rjela] Fgolrt A

e GRS T8l ARt fr1EoA 1
ZVA A Aol f7]E= 5AE Bk ]9}

Misra®} Datta (20017} T erecta®] QAo 7HE
Ak Al7le Aol BASH IAAS E38le] A2
oM Al GAE AR olFoHthe AR AX
FH, 0.5 mg/L BA9 auxinsg] 2,4-DE Eslo]
TolME AFFAN BF et FAEAY
De] F&=7} Zobd Z-polle Aule] 980
71% A AE AR MiAE &717] A i Ak 59
o BAY] 58 1mglE FolT JAAS FEH (13mg/l)
2 st Aelie 49 w2 589 ot §4S &

i

o
O

~—

-

-

A

lo

H

T

He
a7}

f

X

a3

A
o

|

wn

N
FIO ‘{05'
e 2o

oo

1.

my

-

>
B

@-/\1
3t

1o},

o no i (ir

¢

275

Fig. 1. Adventitious shoot organogenesis on R. glutinosa leaf
explants on MS medium containing 1 mg/{ BA and
2 mg/l IAA after 8 weeks culture.

g = Uk 22 P& 1my L BASH 2mg/ & 1AA
e]tela] 93.4%= 7Y A JERdT (Fig. 1). A7
25| 2o zZRE x| FAJo| AHE AT (Ham, 1984;
Jiang and Mao, 1979; Lee and Chae, 1996) ti-Ho] 7z
2 GRS AA ol FARNAY e ARsHERE Q3 AEFE
Fglong FAdskeed E8sbrloe FHdA @r
T U

AEAE ] AS- EAdolut A ] el
’JAglo] cytokinins¥} auxinsg EESIE cytokinins®] FEE
auxinsB T} EAle] 2R HH2RE 25 AH F7]s)
91t} (Shinha et al, 2000; Kantia and Kothari, 2002; Van
Altvorst et al., 1992, 1994, 1995). Guofeng 5 (2002 P
acerifolia®] sPiZSZRE] 225 A {7lske FEolA
HWHEA] auxings} cytokinis?] &3 2|7} Fash, Ael o
AZ AXA ¥7] HME cytokins?] F=E HUFoR =
9% vt duiar Barsh vl Qk

oL E-

fasH

M0l Q10IM leaf age@| A3

24 Ao 2R v A2E {7]8) WA 7]
AE-sHE NAE Arbete A AEAEERE
ExAdHo gl Ay FAoE fxd
Hrhe vAds 2Fo] Hoh gl Asrt
2o} (Geier, 1986; Nagmani et al, 1991; Nugent et al,
1991). A48k do) Ag 713384 8ol F43] "ox7] o
oll AEEM AAA Fek Fer Wk 2ed, yi ofd
2ze] FAggo] v 47t Ak uleA], A
Foluds Azl Aske
JUella ol & 4588 10
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Table 3. Effects of leaf age on adventitious shoots regeneration
from leaf explants of R. glutinosa
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Table 4. Effects of BA and IAA concentration on adventitious
rooting of in vitro regenerated shoots of R. glutinosa

Culture periods after Explants  No. of shoots per

. No. of .
seeds germination producing explant
explants P
{weeks) shoot (%) (Mean=S.E)

4 20 78.9 8.3x0.3
6 20 93.4 11.3+£0.5

8 20 614 6.5+0.5

10 20 ND’ 0.0+0.0

Data were collected after 6 weeks in culture
Explants were performed twice
"ND: not detected

R A F UE AR AFH A7IE 24 ST 1 g/l
BASt 2mg/ £ IAA7} H7HE MSHIR o] Al71E A AT o=
2 ARG 248lS o 7IHelA wol F 67 7HF vidE
FE7} 7P AAEReH, o] F ARG A& AEskeo]
A8tE AFS BAT (Table 3). BY Z7A00A 105 ol
wioke AEAle) Je AT B XS leal discs®] W

wollA wstd ol Aah dehsen, 45 ofe] A=Al

UL AHEE 79 Aok Aol v JElTh Lo T
(1997)2- African violet?] YEHe] wlgollr FHo] e &

o)z &)

=2 AEsee A Jebsou x|
9l Bk A o= 3t ub Qirh. FHH, o] #x]of
FFe FARP] A8l 87 A= A A A=A
Hamre 7|AE7K ] g AFH3e] leaf discsE T

ol T wigEAslelA Wi S w 3HA <lo]

o Al 247

it ol &
Roe

71 A% 02 ALEEHAUTE
3. 9=

z# Aoz AEstE FAEAU FEERH T4E
ANze] 7S ABARREEL0] F7IEA] ok 71EAA] oA

o] o]Foix| 7|7ke|u Wge] Aol o) R
AR auxins®] gl 23} 50% o) Wko] oFojXitt
(Hosoki and Nojima, 2004; Qu er of, 2002; Agarwal and
Ranu, 2000; Phippen and Simon, 2000). 22}, 521 &4 <]
FAF ¥ Ee slFATA ol 2] F7IZE
cytokinins®] 71 wiAo)A] H-gE FHE] 7L wo] 4]
Al o] FRA] ek 9T} B o W W E85 &9
71 AAsiME BiAl Ase] auxinsg Hzsfobst gtk x|
9] 72 JAAY} IBAS F5EE H718E 12MSHIRI ] 2)4Fst
o] AlxgHE ws RIS A3 0.1mg/ £ IBASH 0.1 mg/ £
IAA7} H7FE 12MSHlA oA 25 SR Fogd<to] 4]
NZFE 35 T 97%9F 94%9] &S HolFiTh (Table
4). ol¢} FARE A+ AMEE Liu 5 (2002)°] P acerifolia
o] shiE Ao RRE FLd AERE 0.1my L IBA7H
A7 12MSell X17351] 92%9] WS o]Fo] W e,
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Auxins (mg/0) Rooting frequency (%)
0.1 94.2 (25)
BA 1 28.6 (23)
2 7.1C(23)
0.1 97.4 (25)
IAA 1 31.4(23)
2 14.3C (24)

Data were collected after 4 weeks in culture
The number of explants are given in parentheses
"C: callus production

Livs (2003)°] k82189 4. judaica®) SHNEHOENE A&
g 2% 9F 67%7F 1 uM IBA Aol &3] @o] o]Fo
7 A7AHE & £ Utk

A|gre] A% AEAARAEH] A3 H7FEA e viA
o] 243t FRAME 78%2] Tte-S JERUL™, auxins
9] TEr} HSFE Nz VARN Aejxs) Bdo] vt
ok sk, MSHiAlel s 7] o] 2 Wk 4% o)y
Wl stAe W wele] AAs Az AT FEL
Auto g Y |2MSHiAoM BT EA EATH (data not
shown). Wb, F7199] HE7t @& 12MSufAelA Alzs
BE] was fud 3 MSHIXIR A5 2ol adEd A

o2 AR,

S|
a1

A% (R glutinosa)?] ZAEAROZHE va L] AEA A
B3l Al2Ee Fsl] 95t uielx wokd fEe S

FEEE R wE B

Hee 2. &

AFs)d auxins?} cytokininsS:
MSHiRol] X143 $ 2x0] PSS °
2HE BAole] AL 1mg L BAS 2mg/ L IAA7L 7t
B MSHIAIA 93.4%2 7Y Euch @, jEd wE F
Hole] FHES AR A3} 7oA ol § 657} A
S 2R ) AV RRE A QS ANFToEN AR
o] FALS 984%7HA =Y & AATh FAHE AxE 0.1
mg/ ¢ IBA7TF B71E 12MSHIAR $2& W 47 F Ao &
48 BT ’
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