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Growth and Tropane Alkaloid Production of Hairy Roots of
Datura stramonium var. tatula Torr. Transformed by Agrobacterium spp.

YANG, Deok Cho* - KANG, Hyun Mi - LEE, Kang Seop - KIM, Yong Hae - YANG, Deok Chun:

School of Life Sciences, College of Natural Sciences, Chungbuk National University, Cheongju, 360-763, Korea: and
1Korea Ginseng and Tobacco Research Institute, Taejon 305-345, Korea. *Corresponding author

In order to elucidate the optimum medium on the growth and tropane alkaloid production of hairy roots, hairy roots were
induced by inoculating leaf and stem of Datura stramonium var. tatula Torr. with Agrobacterium spp. Both Agrobacterium
tumefaciens AdT and A. rhizogenes ATCC 15834 among tested strains were effective on hairy root formation. Among 23
clones selected in SH (Schenk and Hildebrandt, 1972) liquid medium, DTLA9 clone was shown fast growth of hairy root
and DTLES clone was shown high level production of tropane alkaloids. When both DTLA9 and DTLES clones were
cultured in the GD (Gresshoff and Doy, 1972) medium, alkaloid production was higher than in 8 tested media. It was
elucidated that optimum medium for root proliferation and for tropane alkaloid production is SH, GD medium,

respectively.
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A¥dAas ddd e ZU-E(Datura stramonium
var. tatula Torr)2] FAE& AHEsldch A5 4 CeolA
209 7+ A & ] sle] ol ] Qro} & of Y7o 6-7
Aol B4-g 7k A Ee Y2 715 10 x 10 mme] =2
712 A AL F, 70% el'hgel 1%, 1% sodium
hypochloriteel] 10%-2F HAAIA Atgt § HFp2 3-43
A A 8kod Agrobacterium spp.2] F ABE AHEsRch A
ol AR5l TF= Agrobacterium tumefaciens AdTS} A
rhizogenes 8196, 13257, 15834, 430572 YEBujA| A 25°C, &
Z278ke) A 110 rpme] 3 A7 A 244 7F wl) ¢F&}eq
10¢/mLA & 24 8he] ARS8}

220l Rk

Eubzo] Z7)9k oS FaAplsE AAE W 5 ALY
S ATl HEsedo HEH Zé-%iﬁ 1000 mg/L
carbenicilline] A7}yl 3I2E FA7}F MS (Murashige and
Skoog, 1962) TrA|wf Ao A wfofalei et wjA] = MS7]EulA|
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carbenicilline] H7}% AEAAZHEAo] A7)EA g2
SH (Schenk and Hildebrandt, 1972) o &M x]of] of&)&}ed
T AAY 5, olT Al 3 ABARZAZAe] A7}
A ok SHA 2] o] A sled 25°C, FAkel o] E7 3o
N wlersieleh 2AEel AR 4G Y topane elkaloids
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(White, 1963), B5 (Gamborg et al, 1968), M9 (Fujita et al,
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Tropane alkaloids®] #A]2- UV detector7} #2-% HPLC
(Pharmacia LKB, Sweden)Z o] £-8}¢it}h. Column2 Shim-
pack CLC-ODS (Shimadzu Co., Japan, 5 gm, 46 X 250
nm)E A}£319 21, eluents:= methanol?} 10 mME]
sodium-1-heptane sulfonate® 48:52(v/v)2 &E38&}ed acetic
acid® pHE 4002 zA3sled AlL-3l¢ich Injectionof-& 20
pLE. 3193 flow rate= ¥4 1 mli?‘i}O% 215 nmol| A <o
A chromatogram®| peak heightE ZFF 3} 9] X s}e]
tropane alkaloids2 #} 2F3}9) o}
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Eu9bE(Datura stramonium var. tatula Torr.)2] Z7]9} &
ol Agrobacterium tumefaciens A4T$} A. rhizogenes strain
8196, 13257, 15834 =) 43067¢] #& AHE3 Az, AF
F 7 Y7ol BAT] FEHY) Adsiole YoziE ¥
Ao] R g 1583, AT 28X 81%S HEFIGS
w 7P gzl en, £718 At dF AT 15834
5 AETE Aol dzstdt(Fig 1), 283 A48 o9
T3] g 22 frEE £7]0 uldled delA %Ml
o] ofuslgich(Table 1). whets 24T f27b AR
59 FF 2 AEAY T aet 5L & F 3
dl, o9}z A3 Datura stramoniumol| A 8] 7392
5}93 v Maldonado-Mendoza et al, 1993).
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Figure 1. A normal plant (A) with a fruit and hairy roots
(arrows) induced from leaf of Datura stramonium var. tatula Torr.
inoculated with Agrobacterium rhizogenes ATCC 81% (B), 15834
(C) and A. tumefaciens AT (D).

Table 1. Frequency(%s) of hairy root induction from leaf and stem
of Datura stramonium var. tatula Torr. inoculated with
Agrobacterium spp.

Hairy root formation(%) in

Strains
Leaf Stem
A. tumefacience AsT 17/224(77.0) 4/15(26.7)
A. rhizogencs 819 16/22(72.7) /15 (0)
13257 M2(27) 0715 (0)
158%4 18/22 (81.8) 4/15(26.7)
43067 2/22 (9.0) 1715 (67)

aNo. of explant inducing hairy root / No. of explant inoculated with
Agrobacterium spp.

hair) 7} HAH A &S FAL T 2lde] fEd
A9 GrekE YuHen SEG S4S vehjgen,
AAe £EE S g2 dudd. $de Ade
Hyoscyamus muticus) M= 3% v} gloh(Jaziri et al,
1000), ¥ A3 ANE wA2e He) 5 A 3
o|= T-DNA2] 2914l Abgiol w2 genomeW] T-DNA
o] chekd o opoFgt copys ol 71dde e 39
}HTaya et al, 1992: Payne et al, 1987).

SHA A e x| ofj A7 A H 237] 9] hairy root cloneS Wi oFgt
Az}, Ao ofza TALE A EF DTLAY ¢ DTLBSo|
AcHFig. 2). &9, 23789 clonesZo| Al A}o] v wA <F3
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Figure 2. Growth frequency of 23 selected-hairy roots induced from
Datura stramonium var. tatula Torr. Data were measured after 25
days of culture in SH liquid medium at 25°C in dark condition,
initial inoculum per clone was 10 root tips (size: 1.5 cm). DT:
Datura stramonium var. tatula, L. leaf, S: stem, A-E indicate
Agrobacterium strains used for hairy root induction. A. tumefaciens
A{T (A), A. rhizogenes 81% (B), 13257 (C), 13834 (E).

5t Al 25 197)E FHsloi Aldjwl kst & tropane alkaloids®)
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vebh 4ol 4] hyoscyamine®] @2 scopolamine?]
s o N EF Adglel ¥A3] wA b= Al
gt ZART 2 wR| oA AE% tropane alkaloids® # A
$HepS w)isled ¥, DTLES > DTLAS 02 % A3
oAl A Jelston, 53], DTLE6 A 2539 A 0389
mg/g dr wtE 7} ¥ S vephd el en, DTLEIO A

T30 ALE 0042 mg/g dr wiE b4 HE HFS e}
Wl e (Fig. 3). o] A4e] A2 HE TATA Ao 4
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¥ A EFDTLEO) 7} M2 955 & + ok o9z
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Figure 3. Tropane alkaloid content of 19 selected-hairy root clones
induced from Datura stramonium var. tatula Torr. Data were
measured after 25 days of culture in SH liquid medium at 25°C in
dark condition, initial inoculum per clone was 10 root tips (size: 15
cm). DT Datura stramonium var. tatula, L: leaf, S: stem, A-E
indicate Agrobacterum strains used for hairy root induction. A.
tumefaciens AiT (A), A. rhizogenes 81% (B), 13257 (C), 15834 (E).
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o 7A&% 7$-(Payne et al, 1987: Knopp et al, 1988)¢}
scopolamine’?t 71 &% %) $-(Jazri et al, 1988) 9} v)awshw A
nhElE Aol Ajnl, 7 F72 tropane alkaloids7} EF 73
%% 7-7(Knopp et al, 1983)¢} vf-¢- Y50} Apgxl 7
T2 7 2 AEY Fol - Aolz 441

2y SO FXEX| Z=A

2] XA} tropane alkaloids@ ek 7ol o) AbtA
Huz, ofeqt o] wiAEAE Zel3

A9 vehbe A% FEE 2846 aFEct e
AdE 7 FF MEF 3, DTLA9S DTLE6E 9%
NE o2 wRol A7 werseleh 1 4%, T AL
¥3] SH 9 MSuj#|(SH ) MSE2.2)o|A AAge] ¥4
velytom, SH wjA|ef|A] AA-ge] $9< DTLAI Al 25
7} tropane alkaloids®] gaFe] ¥3kwl DTLE6S A E50] ]
stod Al SHujx]ellA AdAFEol ¥AH epgtch(Fig 4).
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Figure 4. Effects of various media on the growth of hairy root
clones of DTLAYS and DTLES6. Data indicate the mean + SE of
triplicates measured after 25 days of culture in SH liquid medium
at 25°C in dark condition, initial inoculum per treatment was 10
root tips (size: 1.5 cm).

AFel A AT AR SHujAlA 7b4 of3d wid
Boul R)el| M wll-$- A FZ&}e], Datura stramonium®) 73-%
Bow] Ao A <f & 3}ici= X 1(Maldonado-Mendoza et al,
198)5) 915 ol et S naleh

Tropane alkaloidsSZke| =|HHJX| A}

SH wjz]e A BATO A2 2 Za A4l tropane
alkaloids®] #3Fo] k<l DTLES A EF9t XA k33
1} tropane alkaloids®] ko] #Z3}¢iw] DTLAY A =52
3% tropane alkaloids’§/Ad-& 4|8t WX & FH3}7] $)5}ed,
ol & F NEFZ 9FFe] Aol 27zt wicksle] tropane
alkaloids®] &&& FAlsdd. 2 Ad, ¥ AEF EF
GD ) BS ) LS mjA&£22 & 6709 wix]o] u]sled
tropane alkaloids®] #aFe] ¥4 vebgoh = AEFEH A
2te) Z$ SHuA) o)A tropane alkaloids®] &Fak& <F 0333
mg/g dr wto|dX|%h, Wiz & Fe|sled wjoFshw, tropane
alkaloids®] §gke] GDuiA|ofA = <F 0582 mg/g dr wt, BS
x| o M= oF 0477 mg/g dr wt, Z18]31 LSujA|ofj Al oF
041 mg/g dr wt F3fo] F7I€E o 4 glsivh(Fig 5).
FA18] 74 tropane alkaloids?] ¥rak2 SHwx|o]A <k
0233 mg/g dr wtZ A Z3}e o}, GDuA| A= <k 0636
mg/g dr wtZ, Boulj Rl A{= oF 047 mg/g dr wtE, 78]
LS| el M= oF 042 mg/g dr wtZ el wiz]e] 24-&
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Figure 5. Effects of various media on the tropane alkaloid
production of hairy root clone DTLEG. Data indicate the mean of
triplicates measured after 25 days of culture at 25°C in dark
condition,
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Figure 6. Effects. of various media on the tropane alkaloid
production of hairy root clone DTLA9. Data indicate the mean of
triplicates measured after 25 days of culture at 25°C in dark
condition.
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