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Scopolamine Production in Suspension Cultures of
Tumor Calli from Datura metel L.
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ABSTRACT In this study, to produce large-scale scopolamine we were examined in the tumor calli of Datura metel
L. induced by Agrobacterium tumefaciens Eryi01. The growth and scopolamine contents of tumor calli were higher
under light condition than in dark. The optimum condition of growth and scopolamine production were fluence rate
of 16 umol m?s’, spectra of red light region and 16 hour light periods on 50 mL SH liquid medium in 4 weeks
culture. To increase of the scopolamine contents in tumor calli, the optimum concentration of nitrogen source were
1.8 mM NH4" and 40 mM NOs3". The optimum elicitor concentration for production of scopolamine were 10 mg/L
chitosan and 15 mg/L yeast extract. The effect of precursors were good at the concentration of 0.2 mM tropine and
0.3 mM tropic acid, respectively. in order to increase of growth and scopolamine contents, we induced mutant from
Datura metel L. tumor callus. Mutants of tumor calli were obtained by 3 Krad, 4 Krad and 6 Krad of 60Coy-ray.
Among them, 3 Krad tumor callus was excellent on the growth and teratoma induction. The 4 Krad tumor callus
was negligible for both growth and teratoma induction. But the 6 Krad tumor callus was the best in growth and
teratoma induction. The formation of the mutant calli can be enhanced through hormonal combination of 1 mg/L
2,4-dichlorophenoxyacetic acid and 0.5 mg/L benzyladenine. We carry out selection mutant tumor calli for high
content tropane alkaloid and suspension cultures for scopolamine production.
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Figure 1. Effects of light (16 pymol m”s") on growth and pigments
synthesis from tumor callus cultures of Datura metel L. The tumor
callus cultured on SH liquid medium for 4 weeks at 25'C in shaking
incubator (110 rpm).
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Figure 2. Effects of media volume on growth and generation curve
of Datura metel L. tumor callus. The tumor callus cultured on SH
liquid media at 25°C, 16 pmol m~ s™' in shaking incubator (110
rpm).
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Figure 3. Effects of media exchange on growth and scopolamine
contents in tumor callus cultures of Datura metel L. The tumor
callus cultured on SH liquid medium for 4 weeks at 25°C, 16 pmol
mZs'in shaking incubator (110rpm).
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Figure 4. Effects of light (fluence rate, quality and periods) on
scopolamine contents in tumor callus cultures of Datura metel 1..
The tumor callus cultured on SH liquid media for 4 weeks at 25°C,
16 pmol m”s’in shaking incubator (110rpm) for light intensity and
quality experiment and SH 1% agar media for 4 weeks at 25C
incubator for light periods experiment.

Scopolamine A4 - 207

2 o, §EUE] wmor callus® EAEH 2 AAAEL
7+ 2102 A7 ¢, A5F el A callus A
scopolamine &} ko] 2 o]f+= Yang T (1995b)e] H
23k ol ARe] &gt sl kAol A4, & A5H FA
2ol ol FrhalAl AAEE oxygen radicals (O 2, '02)ol
o3t gagAd o] sl Wl ENAM 38 & 4 Aok =
3} tumor callus2] Eolgl Ao Z IAEA|olA K} e
ek A AJAo] 4351 AL mFo] B u tumor callusA] E
o] HEhYFS 53 large-scale-up B 758 ZR0E &
e

Lzt

e
rio

o
T 48l0|

0%

Aae FoolA Fie] A4 (KNO»)9 73¢ tumor
callus®] AL 2 g/LY W 0.90 g dry wt. - flask’ 2 53]
2 79] 043 g dry wt. - flask’' 2o} 2.19) 2713819 T8
scopolamine $+2F2 4 g/ KNO: Aol 0.15mg - g
dry wt' & 7 =ko ) g2 0.07 mg - g dry wt'g
o} 2,18 Z7}8 Ao ® Jehsdt} (Figure 5). F71849 &
F42 dryole] A4 (NHsH2POs)2] 79 tumor callusg]

0.20
L1
0.15
e Ve \
0.10 /

0.05

Scopolamine (mg/g dry wt)

b

000~ % 325 3 4 5

0.20

0.10F

0.05

Scopolamine (mg/g dry wt)

0.00 ) ) . ) . .
0.0 0.1 0.2 03 04 05

NH." (g/L)

Figure 5. Effects of nitrogen source (NOs, NHs') on scopolamine
contents in tumor callus cultures of Datura metel L. The tumor
callus cultured on SH liquid medium for 4 weeks at 25°C, 16 pmol
m?s" in shaking incubator (110rpm).




208 - Korean J. Plant Tissue Culture

A4S 0.3 gL NH:HPO,; Aol A 718 =4 Yestth
Hbd scopolamine®] k2 0.2 g/l ] &] oA 0.15mg - g
dry wt'2 718 Egton, o= sb B 0.5 g/l A2l 7o
0.07 mg - g dry wt' 2t} 2.18) o =2 ZAsto|t} (Figure 5).
NH: 9] 79 =57} 0.2 g/L ©)4} Z7}8}H scopolamine 2]
dee F43] Faske W, NOs & FE7t 4 g/l 7K F
7}&45 scopolamine®] o] A& ZI1EE & F Uk
w}2tA] tumor callus®] A3A} scopolamine §HF 710 &
91 AAYL Akl NOs 2 2H1= 9] th

Elicitore} M1=2Zle| A

o2t

Tumor callusoll A} scopolamine®] #ekS Eo}7] 93t
2 %718 T3l agar, chitosan, cyclohexamide, 3
A F%%. NoF, yeast 25 59 vz A 434
tumor callus®] AL FE g FoA )28} nLstA

025 A
0.20

HH

0.15

0.10 T
0057

0.00 SHF Agar ChitosanCyclo. Mus. NaF Yeast

Elicitors

0.25

B :} Chitosan
0.20 [

- Yeast

015 [

010

0.05

000 0 5 10 15 20

Concentration (mg/L)

Scopolamine (mg/g dry wt)

0.25

C E“f Phenyl.

020 1 BB iy I
015 | 5 Tippine B,
5 |
0.10 N Il
% 3 "
K| X h
0.05 X |
D N “
] X X
0.00 X xRl £

0 0.025 005 01 0.2 0.3
Concentration (mM)

Figure 6. Effects of elicitors and precursors on scopolamine

contents in tumor callus cultures of Datura metel L. The tumor

callus cultured on SH liquid medium for 4 weeks at 25C, 16 pmol
2 1. . .

m~ s in shaking incubator (110rpm).
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Figure 7. Morphological characteristics of teratoma induced from
tumor callus exposed to OCo 7-ray. A: Control, B: 3K callus, C: 4K
callus, D: 6K callus.
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74 AUE ASTFE teratomad A9 BILE7 Z7HEHL
o, teratoma 9] Hoko] thz ol €8 (elliptical)z} ©}
2 413 (ovate)o. 2 vElyth 18y 4 KradE 223
tumor calluso|A]+= teratoma &lAJo] HF o]Fo|x]A] &gk
om, Bol3AE callus & o] REHY EHEHsHA F4
HAtk 6 Kradd 2|3+ tumor calluss= teratoma 4] E9|
g mgton, 99 BYE FAT A%® £93
(oblanceolate) . 2 WeFETE (Figure 7). ©]¢} 7ro] teratoma
9 mopel AR Aol 60Corray o] THE $AH9)
A 719" Ao g wgkgth 3 tumor callus®] 735
¢l callus Xt} auxin3} cytokinin®] 27} §4l5o] &
zhereh off, WA Ag]l= auxin® cytokinin H]&o
F3 o] GAlEh UREF O 2 teratomad] AL
ytokinin®l]l ¢J8] f-% (Richard and Miller 1982) %
S 2Fo| teratoma FAJo VIAE FYS FHs}
WAMAS ZALS callusell S22 B A2gh
radZ ZAF3E tumor callus®] 739 0.2 uM NAA +
= A3 s ) pol A A teratoma Aol 717
243159tk 4 KradE ZA}8H tumor callus 73-$-¢ll+ 0.4 uM
NAA + 4 yM BA #2792} 0.4 uM NAA + 6 uM BA 2]
FolA A2 2 teratoma FAjo] T2 T/} A BT} ¢}
A =74 Ueldtk 6 Krad& A28 tumor callus2] 73S0l =
0.6 uM NAA + 3 M BA =]l A4} teratomaz} &
/do] Attt (Table 1).

olAbe] AFE Zg3)] E o, tumor calluso 4] teratoma
§52= “Co yray 3 Krad ~6 Krad 2 ZARIO.ZH 7155,
cytokinin®] §eFo] auxinBtl AjHo R =& u A

=
=]
B

Table 1. Effects of hormonal combination (NAA/BA) on growth and teratoma induction in the tumor callus exposed to “Co 7-ray. The callus
cultured on 1% SH agar medium for 4 weeks at 25°C, 16 pmol m™ s

Hormone NAA (uM) 0.0 0.2 0.2 0.2 0.4 04 0.4 0.6 0.6
BA (uM) 0.0 1.0 2.0 3.0 2.0 4.0 6.0 3.0 6.0
Growth 3K callus ++ ++ +++ ++ ++ + + + ++
& 4K callus ++ - B - - ++ -+ - -
Teratoma
Induction Rate 6K callus ++ ++ + ++ ++ + +++ ++ -

+: low ++ : good +++ : excellent

Table 2. Effect of hormone combination (2,4-D/kinetin) on deditferntiation rate of teratoma tissue. The teratoma tissue cultured on 1% MS

agar medium for 4 weeks at 25°C. 16 ymol m ™~ s

2,4-D (mg/L) 0.0 0.5 0.0 0.5 1.0 1.5

Hormone kinetin (mg/L) 0.0 0.0 0.5 Q0.5 0.5 1.0

v 3K7terat0ma + +W + ++ +++ ++
Dedifferentiation =

6K teratoma + + + ++ +++ ++

Rate

+: low ++: good +++ : excellent
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teratoma F/40] B EFZE-E FA3igich oA, 3K¢} 6K
tumor callus®] teratoma XA OB HE] 2L callus A E3
& A8l S2FA) teratoma Z3 S 2.4-D%} kinetin =%
& AR g 243 vide A= table 2 9 2o

337 6 KradE& ZASH tumor calluso]A] SE1¥ teratoma
Z3e] As T2 B v 71 £ teratoma §
AES Yehllth 9l 2,4-D9 Tt ZMESEE
teratoma H4> 7+A3LL callus Ao) QL) E3),
1.0 mg/L 2,4-D + 0.5 mg/L kineting E-32]st wjx|o| A
59 teratoma callus¥= 3 Krad9} 6 Krad 23] A Z7} o
G+ Fogy =8 FAEA o) A9l tropane
alkaloid A8AFS 93+ gl okA] 93} tumor callus A X3
2 888 5 AL AoE ANYFETE Tumor callusE e
Fae AE7F FEsteEA g HHEA SPAAFS Sk
ol Ao Ayt SHYNAL FelAE A v
FaFHFI FEFFIE A E WA o] ElEHE
F 2¢8lo] HI 9k Jonof AyEs WhalAlS st

2

A52E9 wmor ZAHNA FE3 tumor callus ZHE
scopolamine®] S Fislslr] ¢t A+E 35
Tumor callus®] BFEL F7H917] dlMe 2NHES
S A9 2% 2 T WYz 4520 EF el 1A
ot oA S FREE A wiR| A ] A7) 357} 7b
A G Rog AL} Scopolamined] AL A%
Fo) AE Yol A, AJEIET A e callus A
% scopolamine 8=k Z7}of) F & o)tk Scopolamine g+
F 27k H4 BHe 16umol m” s, FAL A4y 7
23 AEFEY FUxd (16/8)8 FF7]4A tropane
alkaoid$] scopolamine &4Jo] 3] ZRA=HUTh F4Ye
2 4k dA NOs & 4 ¢gLE Z7M71E Aol 71
AR ASE AT Scopolamined] FES Z71A)
7171 #1383 elicitor &< 10 mg/L chitosan¥} 15 mg/L
yeast F+=&°] 7 oo, AFEHEE 02 mM
tropine3} 0.3 mM tropic acid7} 7P 538k Ao 2 gely)
At ol s A3E F3 8] BH, FELE umor callusol] A
scopolamine W FAYLHE F1E AS 357 FT FEle}
710l 2L 48 A 2FsS RS HYE =70
. 15 F<F scopolamine AR $3)} elicitor, precursors
5ol 2% vix|oA biotransformation A7) Zo] 713
F34 Ao 7 ket T3 wmor callusol “Co yray &

l

2 oY

ZAble 3K, 4K % 6K tumor callusE H &0, o)
EFH #FEE teratomas FEhH WolZ vehfoith
TeratomaZHE L ThA] A2 teratoma-callus A XFE
Fedte] S FYstE vk MS 71E wix)elA 1.0
mg/L 2,4-D 3} 0.5 mg/L kineting %3+l X 2]3} callus
9] AA R A cell aggregationo] Yo|L}x] ¥y A E7}
Feish HuA AT g Btk
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