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Effects of Growth Regulators, Sucrose and Gelling Agents on Callus
Growth and Plant Regeneration in Angelica koreana MAX.

Joong Ho Lee*, Seung Yeob Lee** and Seung Bak Namkoong*

ABSTRACT : The effects of growth regulators, sucrose and gelling agents were investigated to in-
crease the efficiency of the callus growth and plant regeneration in tissue culture of Angelica koreana Max.
The fresh weight and dry weight of subcultured callus was highest in MS medium supplemented with 1
mg/ ! 2,4-D. Callus growth was excellent in 2% sucrose, but it was inhibited in propotion to sucrose
content. Effect of gelling agents on callus growth was highest on 1.2% agar and 0.4% Gelrite medium,
respectively. The browning of callus was protected on the media supplemented with 10 mg/ ! ABA and 5
or 10 mg/ ! AgNOs. In the callus induction and growth from the peduncle of immature inflorescence, 2, 4-
D was more effective than NAA, and the frequency of callus induction was highest as 81.7% in 2 mg/ { 2,
4-D. Plant was not regenerated from the callus derived from young leaf. Somatic embryos were developed
from the surface of callus drived from the peduncle of immature inflorescence in the medium containing 0.5
mg/ ! 2,4-D, 1 mg/! kinetin, 5 mg/! ABA and 5 mg/ ! AgNQa. Plants were developed from the ma-
tured somatic embryos in the medium supplemented with 0. 2 mg/ ! 2,4-D and 1 mg/ ! kinetin.

Key words © Callus growth, Somatic embryo, Plant regeneration, Growth regulators, Sucrose, Gelling
agents.
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Max. ) S f#FHsHE . ##E 250 mg/ | proline,
1g/ ! casein hydrolysateZ A 713+ MSHi AP £ 7)
Ho 2 pHE auto-clave B 5. 82 AR o,
7 8. Tem Ak o 25ml 8 BF3+4 ).

1. 9E HBE A £&0 OlXle £EBEH,

sucrose ¥ B{X| x|} A&

449 I HEES AFH3S 0% dHEE 2
A8t &, 3% sodium hypoclorite2 1587F 3
3ty 2 mg/ ! 2,4-DE 7} MS viX] o} EK S
Aot e 25TolA mEEEstg o, A4 £
404 Ao FHind A2 25 YA o #sRst
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<& ZARSE T

O &£ RBEHHS A& TA

A x Ao njA e A4 A&k REHSY vx
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Table 1. Effects of growth regulators on the
growth of callus derived from young
leaf of A. koreana Max.

Growth regulators(mg/ ! )*  Callus growth (mg/callus) **

2,4-D kinetin Fresh weight Dry weight
0.5 0 324 53.7
0.2 315 50.3
0.5 309 48.0
1.0 309 48.2
1.0 0 513 60. 1
0.2 384 58.3
0.5 378 50. 4
1.0 317 50. 2
2.0 0 349 52.5
0.2 393 52.7
0.5 346 38.0
1.0 255 35.8

% Basic medium : MS+250 mg/ ! proline,
1g/ 1 casein hydrolysate and
5g/ 1 Gelrite

% % Data were tested at 30 days in culture

Ao}, -V BE K@ HHF FEy Y
A Aol 0.5~2 mg/ ! 2,4-D9 NAA 37} ufx]
A TR 255 FANH LA, KRB HEFE 2
mg/ 1 2,4-D H7t wiA oA FREE Ao 27t B
£3tg o, 271 2 g AN e B2 54
9 AlgEn KA Aujart dAER gdtta
st B Ad dae Z2gEd, ol wlgxz e
Zholw Fof VEhd Ao gzhd i,

3 F 1ol A] kinetin B £3 A2l B 2,4-D &
EXRE s Aol A AN 28 EQR2
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A 2 AFo] mA = S ZAME Zohe %29
Zt}h 2,4-D vE) w2 Fes AYe Y2
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sucrose ¥ =2] F7toll g} AgGEo] RolA e 7
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2 sucrose BT 2% A W A EE 9§
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sucrose$} 0.3% &4
BHERo) 71 w3kt

Table 2. Effects of 2,4-D and sucrose content
on the growth of callus derived from
voung leaf of A. koreana Max.

2.4-D* Sucrose Callus growth (mg/callus) **
(mg/ 1) (%)

Fresh weight Dry weight

0.5 2 353 49,7
4 333 48.0

6 328 49. 2

8 308 45.0

1.0 2 416 53.1
4 317 49.6

6 322 48.1

8 283 46. 4

2.0 2 407 49.9
4 314 47.4

6 329 44.3

8 262 42.0

LSD (5%) 175 7.3

% Basic medium : MS+250 mg/ ! proline,

1 g/ ! casein hydrolysate
and 5 g/ I Gelrite
* % Data were tested at 30 days in culture

A 2 A oA AW 5 R FE FSF
o} Bao) e IA $RAY FFL 2AY AR

= 137 20, agar 50 & g Ao Ao
0.8~1.4%7HX & 2 Aol7} iAo 1.2% <l A
7+ FEIAI, 1L6%AME Bl Aol 9

AH AT}, Gelrite®] 2% 0.2% 9 0. 4% A A A H

& MFo] FFalyom, e LBELS O
6% 149 Gelrite A7HA F23) AR
R T WE o7 AU ol By~
9] k4 kst BAC e Aoz AZAEHA,
agars} Gelrite 2 571 S48 ~ZA 3o A~
Aol BEE] o

-

7F BEstE T Fig. 1). WA &3
2 AW HpERE Bl thete] Lin & Lai = o)

AW ARG Jidol B 2B A7) Y aek

1. Effect of the content of gelling agents on
callus characteristics of A. koreana Max.
Agar:0.8 to 1.2%-Normal, 1.4 and 1.
6% -Spongy type. Gelrite;0. 2% -Wetted
type, 0.4%-Normal, 0.6 to 1.0%-
spongy type

Fig.

Table 3. Effect of gelling agents on the growth
of callus derived from young leaf of A.
koreana Max.

_81,

, Callus growth (mg/callus) **

Gelling agent (%) - -
Fresh weight Dry weight

Agar 0.8 405 45.6
1.0 447 47.5

1.2 463 49.2

1.4 425 42.2

1.6 289 35.7

. 0.2 429 43.0
Gelrite 0.4 467 48.2
0.6 284 44.3

0.8 271 43.9

1.0 256 42.3

LSD (5%) 168 3.9

% Basic medium : MS+1 mg/ [ 2,4-D, 250
mg/ [ proline, 1 g/ ! casein hydrolysate
and 20 g/ | sucrose

% % Data were tested at 30 days in culture
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Table 4. Effects of ABA and AgNO; on the
growth of callus derived from young
leaf of A. koreana Max.

Treatment® - Color of
(mg/ 1)  CAllus growt callus

ABA 0 + Brown

5 +++ Light brown

10 ++ Yellowish &

Light brown
AgNO; 0 + Brown

5 ++ -+ Yellowish &

Light brown

10 +++ Yellowish &

Light brown

* Basic medium : MS+1 mg/l 2,4-D, 1
mg/ | kinetin, 250 mg/ prohne, 1g/l
casein hydrolysate and 5 dg Gelrite

* % 4+ ; Good, ++ : Very good, +++ : Excellent

2. KRB TERIS| EESE R A Y W EyiE
Bt

e YR RN A 229 AALe) FiLd
A ol BHEMLE AT Hobiee A=
# Fob7l o189 Bl IREt o] o1& Ao
2 A7rE = v gl o] ol Y EAES Wl gt Th
2,4-D9} NAA T =& 22l 8 6% 9] v Aol 2)st
o Aeis A4 E AFS 2AE 2H4E #5972
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A RE 5 LS HYon, AdHA 4
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A A FsstRh Wl FE27] o JebE EIR A
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ol FUIe A AR gEeA T F 9P e 2,4-
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2,4-D A7 REE Aol 20 A H AT Sk
AEY FF L F9d me B~ §71 2 E4849
Ao 50 Aol 7t &S & =3

==

A=1]

>

o}
AA

A
=S
Table 5. Effects of growth of regulators on callus

induction from peduncle of immature

inflorescence in A. koreana Max.

Treatment*  No. of Callus - Callus
(mg/ 1) explant induction(%) growth
2,4-D 0.5 60 25(41.7) +
1.0 60 39 (65. 0) +++
2.0 60 49(81.7) + 4+
NAA 0.5 60 12(20. 0) +
1.0 60 34 (56. 7) ++
2.0 60 46 (76.7) +++

* Basic medium : MS+250 mg/ [ proline, 1
g/ | casein hydrolysate and 5 g/ | Gelrite
% % +; Good, ++ ;Verygood, +++ : Excellent

e o bE A%t 0.5 mg/ 1 2,4-D H7L
iAol A F)E A8 fua AfAE 0.5
mg/ ! 2,4-D% 1 mg/ ! kinetin, 5 mg/ | ABAS}
AgNOsE A1 5ol &7 W~ A4 2 8
fo REAE S AT A 23 x
H &1 fu 2 Aol Ayt dde)
Rom, 4 A M} Zol ABAS
AgNOIME A 29 b= A9 JehA

X R
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Fdth AgNO,= ol 23 e o] slol BEH
te Z33bs A2 g4 =, Purhauser
& Gyulai®E 100 pM AgNOS) A77h 23} E¢)
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FAAGT sHETh o BV ulF A =A<}
oA 100pM AgNO.7| B> LE EA3 &
AsGcha st ABAE Al A0 6% o
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Mz dgstded, 1 3R ofF Wit (Fig.
2C). WAl ey a L AAE o) PP ghiE
2R B 20X = BFSS gl ot B Bk
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27l W BEoz A7 AT, 43 Bk e 0.
2mg/ | 2,4-D® 1 mg/ | kinetin& & 7}3F MS #j
Aol %A fipE S A3 Fig. 2D).
BFo{be ftpiael Walo) Aa A7 FA R =
(Fig. 2D), o= #FHuN 2,4-De) MEoE HY
th. ol AT e A njFo] Bol Fghe] Az
2 PAe AExe 2,4-DAME 7t58 R
AzEc), F -8 x gl ulsu) v el A 0.01
mg/ 1 2,4-D% 0.0l mg/ ! BA &8 wjA )M R
B de o] F4o] FIIIP o, wjgrzte]
Aol Aol upe} FFFEEEE A so EH 2503 o
2 g A v BAH AT T A

73 Eo) KRR s ka2 vl B o mEr =4
ztol 7t glol A GhEEC 2 HE = Wt 2 RE 4
v T3S & qRe, s 239 foiE BmR
BHAZEEE Bl Kk v oy g5t
o, whebA] g A )<k 2 i Baofbd e
RPIE TE8 MRS o) 83 HBEAE Ao 29 o
FZalo] ETtAY o2 AYztHT].



Fig. 2. Plant regeneration and somatic embryogenesis from callus of peduncle of A.

koreana Max.
A Embryogenic callus(EC)

B ; Somatic embryos on the surface of embryogenic callus
C i Somatic embryo(SE) on the surface of browning callus
D : Plantlet developed from matured somatic embryo.

b E:2

e (Angelica koreana Max.) 9 AH &~ g7}
FEEe Foribel H o3 B S e 4
8tod ShEE Bl RBJES O] TR #de] PR = AR
FHETH, sucrose B i BEEH o MES PFE
3 ERE e 2.

1. Bh%E hizk A= A2 1mg/ ! 2,4-DE
H7EgE MS v =] oM Fgsle, £HBE L EHE
o] 743 &3ttt
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2. B2 AYAE HT AH sucrose TEE 2%
Ao, sucrose 57} ZUME| wheh A A
ol dA == Aol AUrh.

3. fEh BRI e A PFL 1.2%
agar, 0.4% Gelrited| A 88 L ®ipEo] 713
=

4. WA 10mg/ | ABASt 5~10mg/ I AgNO;,
A7 % sk 2o WEMLE EA 3] 9A
stgoer, EENEY A~ FHE w4

5. R#A TS| 9] fOHE HRAA AH L FAHER



NAAR T2 4-D7F E38oj0 e, 2mg/ 1 2,4-
DE A/ v A ol 81.7% 2 7+ wk3, A
2 AT GASA T

6. IEE sk W A2 R = MRy ke
A ket k¥ B TERE Bsk Byl AE 0.5
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mg/ { AgNO; H7Hlx]loll A {8480 K7 S8 E 3
o, ol Bl K2 e Mgt} #a =t
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