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The alkaloid spectra of Datura innoxia plants grown in Egypt and Bulgaria were investi-
gated by GC-MS. Thirty-eight alkaloids were detected in the roots, leaves and fruits of the
plants. Five new alkaloids for D. innoxia are reported. Alkaloid spectra of Egyptian and
Bulgarian plants differ significantly in respect to their alkaloid composition and main alka-
loids accumulated in the plant organs.
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Introduction

Datura innoxia Mill. (Solanaceae) is an alkaloid
rich species for which more than 50 tropane alka-
loids have been reported (Witte et al., 1987; Lou-
nasmaa and Tamminen, 1993; Ionkova et al., 1994).
These alkaloids are used in the chemotaxonomy
of Solanaceae family (Griffin and Lin, 2000).
However, the biosynthesis of a particular alkaloid
depends on various factors such as genetic factors,
stage of development, environment. To our knowl-
edge, there is no information on the effect of envi-
ronment on the alkaloid spectra in plants of genus
Datura, analysed by a sensitive method such as
GC-MS. Such kind of data would contribute to the
better knowledge on distribution and variability of
the alkaloids within a single species on the one
hand and to estimate their chemotaxonomic signi-
ficance on the other hand.

As a part of our studies on the distribution of
alkaloids in the genus Datura, we report on the
alkaloid spectra of different plant organs from
D. innoxia plants cultivated in Egypt (with tropical
climate) and Bulgaria (with continental climate).

Results and Discussion

Thirty-eight alkaloids from the extracts of D. in-
noxia were identified by GC-MS (Table I). Alka-
loids 9, 11, 16, 17 and 29 and 30 appear as double
peaks in the GC chromatograms and show iden-
tical mass spectra. They are isomeric tropine and
pseudotropine esters (Witte et al., 1987). To our
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knowledge, alkaloids 8, 14, 31 and 32 as well as
one of the both isomers 29 or 30 are reported for
the first time for D. innoxia.

No referent mass spectrum for alkaloid 14 was
found in the literature or database. The compound
has M+ at m/z 241 and base ion at m/z 94 indicat-
ing C-3 and C-6 substitution. An ion at m/z 140 is
characteristic for a hydroxyl group at C-6 whereas
an ion at m/z 197 [M+ÐC(7)H2C(6)HOH]+ sug-
gests a substituent at C-3 with 85 mass units, such
as isovaleryl or 2-methylbutyryl groups (Al-Said
et al., 1989). Both, isovaleryl and 2-methylbutyryl
groups have been reported as substituents of Da-
tura alkaloids (Lounasmaa and Tamminen, 1993).
On the basis of these MS data the structure of 14
was tentatively determined as 3-isovaleroyloxy-6-
hydroxytropane (valeroidine, previously found in
Datura sanguinea, Lounasmaa and Tamminen,
1993) or 3-(2�-methylbutyryloxy)-6-hydroxytro-
pane (an alkaloid which has not been found in
plants). For unambiguous identification of 14 how-
ever, it must be isolated in pure state.

The alkaloid spectra of the plants grown in
Egypt and Bulgaria were different. Thirty-eight al-
kaloids were found in the roots (21 for Egyptian
and 31 for Bulgarian plants). Only 15 of them were
found to be common for the roots of Egyptian and
Bulgarian plants. Tropine was main alkaloid in the
roots of Egyptian plants whereas hyoscyamine was
main alkaloid in the Bulgarian ones.

Twenty-one alkaloids (10 for Egyptian and 15
for Bulgarian plants) were detected in the leaves
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Table I. Alkaloids identified in D. innoxia plants cultivated in Egypt (Eg) and Bulgaria (Bg).

Compound M+/base Roots Leaves Fruits MS reference

ion Eg Bg Eg Bg Eg Bg

Tropinone (1) 139/82 + + Ionkova et al., 1994
Tropine (2) 141/82 + + + + Witte et al., 1987
Pseudotropine (3) 141/82 + Witte et al., 1987
Scopoline (4) 155/42 + + Ionkova et al., 1994
Scopine (5) 155/42 + + + Ionkova et al., 1994
3-Acetoxytropane (6) 183/124 + Witte et al., 1987
3-Acetoxy-6-hydroxytropane (7) 199/94 + + Ionkova et al., 1994
3-Isobutyryloxy-6-hydroxytropane (8) 227/94 - + Evans and Ramsey, 1981
3α-Tigloyloxytropane (9) 223/124 + + + Witte et al., 1987
Cuscohygrine (10) 224/84 + + + Witte et al., 1987
3�-Tigloyloxytropane (11) 223/124 + + Witte et al., 1987
3-Tigloyloxy-6-hydroxytropane (12) 239/94 + + + + Witte et al., 1987
3-Hydroxy-6-tigloyloxytropane (13) 239/113 + + + Witte et al., 1987
3-Isovaleroyloxy-6-hydroxytropane or 241/94

3-(2�-methylbutyryloxy)-6-hydroxytropane (14)a - + + -
3-Tigloyloxy-6-acetoxytropane (15) 281/94 - + Witte et al., 1987
3(α?)-Tigloyloxy-6-propionyloxy-7-hydroxy- 311/94

tropane (16) + + + + Berkov et al., 2003
3(�?)-Tigloyloxy-6-propionyloxy-7-hydroxy- 311/94

tropane (17) - + Berkov et al., 2003
3-Tigloyloxy-6-propionyloxytropane (18) 295/94 - + Witte et al., 1987
3-Tigloyloxy-6-isobutyryloxytropane (19) 309/94 - + Witte et al., 1987
3-Tigloyloxy-6,7-dihydroxytropane (20) 255/94 + + Witte et al., 1987
3,6-Dihydroxy-7-tigloyloxytropane (21) 255/113 - + Evans and Lampard, 1972
3-Phenylacetoxytropane (22) 259/124 + - Ionkova et al., 1994
Norapoatropine (23) 257/110 + - + Ionkova et al., 1994
3-Apotropoyloxytropane (24) 271/124 + + + + + + Ionkova et al., 1994
3-Tigloyloxy-6-(2�-methylbutyryloxy)-tropane (25) 323/94 + + + Witte et al., 1987
3-Tigloyloxy-6-methylbutyryloxytropane (26) 323/94 - + + Witte et al., 1987
Aposcopolamine (27) 285/94 + + + + + Witte et al., 1987
Hyoscyamine (28) 289/124 + + + + + + Witte et al., 1987
3(α?),6-Ditigloyloxytropane (29) 321/94 + + + + Witte et al., 1987
3(�?),6-Ditigloyloxytropane (30) 321/94 - + + Witte et al., 1987
3-Tigloyloxy-6-isovaleroyloxy-7-hydroxy- 339/94

tropane (31) - + Evans and Major, 1968
3-(3�-Acetoxytropoyloxy)-tropane (32) 331/124 - + + Philipov and Berkov, 2002
Scopolamine (33) 303/94 + + + + + + Witte et al., 1987
3,6-Ditigloyloxy-7-hydroxytropane (34) 337/94 - + Witte et al., 1987
7-Hydroxyhyoscyamine (34) 305/94 - + + Ionkova et al., 1994
6-Hydroxyhyoscyamine (36) 305/94 - + + + Ionkova et al., 1994
3-Tropoyloxy-6-isovaleroyloxytropane (37) 389/94 - + Witte et al., 1987
6-Tigloylhyoscyamine (38) 387/94 - + + + Witte et al., 1987

a GC-MS: 70 eV, m/z (rel. int.) = 241(15) [M+], 197(5), 140(35), 95(70), 94(100).

and only 4 of them were found to be common for
both origins. Scopine was main alkaloid in the
leaves of the Egyptian plants whereas hyoscy-
amine was main compound in the leaves of Bul-
garian plants.

Twelve alkaloids (9 for Egyptian and 7 for Bul-
garian plants) were found in the fruits, 4 of them
were common for both origins. Scopolamine was
main compound in the fruit alkaloid fractions of
both Egyptian and Bulgarian plants.

As a comparison, Witte et al. (1987) reported
3,6-ditigloyloxytropane and scopolamine as main
alkaloids in the roots and leaves, respectively, of
D. innoxia plants grown in Germany. Thirty-four
alkaloids (32 for the roots and 6 for the leaves)
were detected in these plants by GC-MS. The au-
thors reported ten other alkaloids, which we did
not detect in our samples. Some of these alkaloids,
such as hygrine, were presented in relatively high
amounts in the alkaloid fractions.
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Our results as well as the results of Witte et al.
(1987) clearly show that the alkaloid spectra and
accumulation in D. innoxia are strongly influenced
by the environmental factors. Concerning this, as
well as the relatively high number of alkaloids syn-
thesized by the plant, it is not surprising that new
alkaloids are reported for samples from different
geographical locations. In such a case, the applica-
tion of tropane alkaloids for chemotaxonomical
studies should be very cautiously. It could be rea-
sonable when the plants are cultivated at identical
growth conditions. Thus, the genotype only will
determine the alkaloid spectra and accumulation.

Experimental

Seeds of Datura innoxia Mill. were received
from Prof. Dr. El-Shazly (Faculty of Pharmacy, Za-
gazig University, Egypt) and Dr. Ionkova (Phar-
macy Faculty, Sofia Medical University, Bulgaria).
Plants were grown at the Botanical Garden of Za-
gazig University and in the greenhouse of the In-
stitute of Botany, Bulgarian Academy of Sciences
(BAS). The samples were collected at florescence.
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Voucher specimens were deposited at the herbar-
ium of Institute of Botany, BAS (SOM-Co 978)
and Flora of Egypt 94, 6(5).

Plant samples were prepared and analyzed by
GC-MS after the method described in Witte et al.
(1987). The identities of the alkaloids were con-
firmed by comparing the measured mass spectral
data with those obtained from the literature and
database NIST 98 (a Hewlett Packard Mass
Spectral Library, Palo Alto, CA, USA; see Table I
for MS references).
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