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ABSTRACT

Transformed hairy roots of Scopolia parviflora, prducing tropane alkaloids and native to Korea,
were obtained following infection of rhizome segments with Agrobacterium rhizogenes A, Each
root tip induced from inoculum sites excised and cultured in MS agar or liguid medium. About
seventy ol hairy root clones werc established. Among them, several fast growing hairy root clones
were examined for alkaloid content. Two dimensional TLC analysis showed that (he tropane alka-
loid pattern of hairy root was more complicated than that in the rhizome of mother plant. On
the other hand, some hairy root clones did not produce scopolamine and hyoscyamine. In HPLC
analysis, some hairy root clones yield higher levels ol scopolamine and hyoscyamine than those
of mother plant rhizome which used for infection. Scopolamine and hyoscyamine were identified
by comparison of their retention times and of their mass spectra data with those of authentic

compounds.
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Fig. 1. Various hairy root clones of 5. parviflorg cultured
on hormone-free MS agar medium. a, hairy root clone
SP9; b, hairy root clone SP2; ¢, hairy root clone SP41;
d, hairy root clone SP10.
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Fig. 2. Paper electrophoresis of extracts from cultivated
rhizome and hairy roots of S. parvifiora. Lane S, authentic
mannopine (M) and agropine (A); Lane C, cultivated rhi-
zome; Lane 1, hairy root clone SP1; Lane 41, hairy root
clone SP41.
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Standard

Control SP 1

SP 41 SP 65 SP 70
Fig. 3. Thin layer chromatogram of tropane alkaloids ex-
tracted {rom cultivated rhizome and hairy roots of 5. par-
viflora. Standard, authentic scopolamine (5) and hyoscya-
mine (H); Control, cultivated rhizome; S$P1,41, 65, 70,
hairy root clones.
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Fig. 4. High performance liquid chromatogram of tropane
alkaloids extiracted from cultivated rhizome and hairy
roots of 8. parviflore. C, standard scopolamine (5) and
hyoscyamine (H); 1, cultivated rhizome; 2, hairy root
clone SP70; 3, hairy root clone SP41; 4, hairy root clone
SP15; 5, hairy root clone SP63.
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Table 1. Comparison of scopolamine and hyoscyamine
content of S. parviflora mother plants rhizome, callus and
hairy root clones

Alkaloids (% dry wt)

Ratio S/H
Scopolamine Hyoscyamine (X100)
Mother plants
rhizome 0.016 0.550 2.9
Callug® N.D# N.D -
SP1 0.022 0.18 12.2
SP15 0.0043 0.0008 538
SP41 0.01 0.273 3.6
Hairy root SP51 0.0025 0.005 59
clones’  SP63 0.0001 0.008 12
SP65 N.D N.D -
SP70 0.013 0.573 2.2

“Data [rom Konoshima et al. (1972), *Hairy roots cullured
for 4 weeks in liquid medium, ‘N.D=not determinable (less
than 10~-5%).
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2 Zbzt 23 xg)cHTable 1). ©]i= Endog} Yamada(1984)
ol 21§ Duboisia leichhardtii BAFZ wokel ] Za]Eo)
H]&te] hyoscyamines] @&t scopolamines] w7} A=
2.8 Fotale A} i Mano 5(1986)ol 28t S. japonica
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Fig. 5. Mass spectra of hyoscyamine (A)/scopalamine (B)
extracted from hairy root clone SP70 of S. parviflora.
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