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CHEMOSYSTEMATICS OF IPOMOEA LINN AND SOME RELATED TAXA

GEETHA G. NAIR, M. DANIEL and S. D. SABNIS
Department of Botany, M. S. University of Baroda, Baroda 390 002, India.

ABSTRACT

Twenty-nine members belonging to Ipomoea and related genera have been analyzed for
flavonoids, quinones, phenolic acids, iridotds, saponins and tannins. Flavonols are the
dominant phenolic pigments in this family, though glycoflavones and proanthocyanins are
located 1n a few species. The chemical i1dentities of Aniseia, Merremia and Operculina are
established and their generic status accepted. The concept of the genus Xenostegia finds support
from chemical evidences. A transfer of the species devoid of glycoflavones from Merremia to
Ipomoea 1s suggested to make the former genus more homogeneous.

INTRODUCTION

OMOEA 18 the largest genus of the family

Convolvulaceae with more than 500 species
distributed throughout the tropics'. Bentham and
Hooker? classified Ipomoea into 14 sections. Clarke®
raised 5 of the above sections viz .Calonyction,
Quamoclit, Pharbitis, Aniseia and Batatas to the
subgeneric status and designed a sixth subgenus
Euipomoea to include all the species of fpomoea not
distinctly referable to any of his 5 preceding sub-
genera. Hallier® raised the subgenera Calonyction,
Quamoclit, Aniseia and also the section Operculina
of Bentham and Hooker te the generic rank
alongwith Ipomoea. Two more sections viz Exogo-
nium and Pharbitis were assigned generic ranks by
Peter’. Van Ooststroom® recognized Aniseia and
Operculina as distinct genera and divided Ipomoea
into 7 sections.

The genus Merremia was initially included® under
Ipomoea. 1t was separated® from [pomoea on the
grounds of its non-spinulose pollen grains and the
five distinct mid-petaline bands of corolla. Operculi-
na was considered’ as a subgenus under Merremia.

Bentham and Hooker® and Peter” included /po-
moea 1 their tribe Convolvuleae. However, the
genus has often been raised to the tribal level as
tribe Ipomoeeae! *-"-¥ the delimitations of which
vary with different systems of classification,

In the present work, 29 members belonging to
Ipomoea (20), Merremia (7)., Aniseia (1) and Oper-
culina (1) have been screened for chemical markers
such as flavonoids, quinones, phenolic acids, tan-
nins, indoids and saponins. The chemical data thus
generated have been used to (i) evaluate the tax-
onomic ranks of Ipomoea and the other 3 related
genera; (i1) circumscribe their generic limits; as well

as to (iit) revise the classifications at the infrageneric
levels.

MATERIALS AND METHODS

The plants were collected from vanous localities
of Baroda, Kutch and Kerala. Voucher specimens
are deposited in the Herbarium of this Department.
Mature leaves were selected for the study and
standard procedures” '’ were followed for the isola-
tion and 1dentification of various compounds.

RESULTS

The distribution of flavonoids, quinones, phenolic
acids, tanmns, iridoids and saponins in members of
Ipomoea, Merremia, Aniseia and Operculina are
presented in tables 1 and 2.

Among the 29 members screened, 24 were found
to contain vanous flavonoids in the leaves. The
flavonoids encountered were flavones (o- and c-
glycosides), flavonols and  proanthocyanmins.
Apigenin, monomethoxylated derivatives  of
apigenin, luteolin and its mono- and dimethoxylated
derivatives were the flavones located. The different
flavonols 1solated were kaempferol, monomcethoxy-
lated derivatives of kaempferol, quercetin, and
mono-, di- and trimethoxylated derivatives of quer-
cetin. The glycoflavones encountered were 4'-
methoxy vitexin and its 1somer. Flavonols were
present in 17 species, flavones in 6 species, glycofla-
vones in 2 species, and proanthocyanins in 7 species.

Flavonols were more widespread than flavones in
Ipomoea and were seen in 13 species. Flavones were
located in three plants and proanthoceyanins in four.
1. cairica {white flowered type), I. sinensis and [
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triloba did not contain any flavonoids in the leaf.
Naphthoguinones were found to co-occur with
lavonols in [ aquatica and [, pes-caprae. Seven
benzoic acids and S cinnamic acids were identified
from the genus. Saponins were located in 6 mem-
bers, Ipomoea diversifolia was rich in saponins winle
the rest of the plants exhibited moderate and trace
amounts of saponins.

Flavonols, flavones and glycoflavones were more
or less equally distributed in the genus Merremia. A
naphthoguinone was found to be present in Merre-
mia tuberosa along with the flavonol quercetin,
Eight benzotc acids and 5 cinnamic acids were seen
in this genus. Saponins were detected in 4 plants out
of which Merremia gangetica was contained in
considerable amounts. Merrenua quinguefolia lack-
ed flavonoidal aglycones.

Flavones formed the sole flavonoids in Opercu-
ina. Quinones were absent in this genus. The
phenolic acids detected comprised 3 benzoi¢ acids
and 3 cinnamic acids. Saponins occurred in moder-
ate quantities. The genus Aniseia lacked both
flavonoids and quinones. The phenolic acids in-
cluded 4 benzoic acds and 2 cinamic acids.
Saponins occurred 1n trace amounts. Tannins and
iridoids were absent in all investigated species.

DISCUSSION

The genus Ipomoea represents a chemically heter-
ogeneous assemblage of individuals and is characte-
rized by an abundance of primitive features such as
the presence of proanthocyanins and the predomi-
nance of flavonols.

The different sections/subgenera evidently, have
no Separate chemical 1dentity. Species. apparently
closely.related (1.e. belonging to the same subgenus)
are dissimilar in their flavonoid chemistry, whereas
species which belong to distinct subgenera, have
similar flavonoid patterns. The chemical heter-
ogeneity, characteristic of /pormoea as a whole, is
reflected in equal measure within the different
subgenera making them chemically ill-defined and
thereby invalidating their elevation to the generic
level. Morphological, karyological'', and palyno-
logical'? evidences also support such a contention.

Merremia is distinct from Ipomoea in the presence
of glycoflavones, the lesser amounts of saponins and
In the absence of kaempterol and its derivatives.
Since some of the Merremias have glycoflavones, a
clear and homogeneous picture of the genus Merre-
mia would emerge f the Merremia species lacking
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glvcoflavones (e.g. M. gangetica, M. hederacea, M.
tridentata s sp hastata, M. tuberosa and M. quin-
quetolie) are transterred back to Ipomoea and the
giycoflavone-containing species retained under Mer-
renua. There 1s no close relationship between the
distribution of flavonoids and the existing in-
frageneric classification® of the genus. A similar
inference has also been obtained from pollen
morphological studies'.

Merrenia tridentata s sp tridentata is peculiar in
that 1t 1s the only species among the Merremias and
I[pomoeas studied here in which flavone-o-glyco-
sides, glycoflavones and proanthocyanins occur
together. This in combination with other characters
like the rare, porate pollen with smooth exine!*'*,
the single-veined cotyledonary leaf without a basal
sinus'’, the acute seceds and the stigma which is
neither undulate nor lobed'®, set this species apart
trom the rest of the Merremias. All these evidences
support the creation of a new genus Xenostegia for
this species as proposed earlier'®. |

Opercuding 1s distinct from Merremia in having
giycolipids and no glycofiavones. 1t differs from
Ipomoea in the absence of flavonols and quinones,
and the lesser incidence of benzoic acids. These
teatures in conjunction with the distinct morpholo-
gical characterstics such as the winged stem and
peculiar opercular dehiscence of the fruit warrant a
separate 1dentity for Operculina.

The absence of flavonoids in Aniseia coupled with
other characters such as smooth polien, the vertical-
ly placed femur-like cells of spongy tissue in leaf,
and the rows of secretory cells running parallel to
the mid-rib of the leaf and mesophyll'’, keep
Anisera distinct from Ipomoea.

The occurrence of flavonols and proanthocyanins
in {pomoea and of flavonols, proanthocyanins and
glycoflavones in Merremia makes the two genera
primitive. The predominance of flavones in Merre-
mia, however, keeps this genus at a comparatively
advanced level. The presence of only flavones in
Operculina and the complete absence of flavonoids
in Aniseia make them the most advanced genera
among the texa screened.
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ANNOUNCEMENTS

NATIONAL SYMPOSIUM ON ADVANCES IN SURFACE TREATMENT OF METALS

The Matenals Science Committee of the Board
of Research in Nuclear Sciences, Department of
Atomic Energy is organizing a National Sym-
posium on “Advances in Surface Treatment of
Metals” (ASTOM-87) at Bhabha Atomic Research
Centre, Bombay during February 23-25, 1987. The
symposium 1S being co-sponsored by Metal
Finisher’s Association of India, Bombay. This
sympostum will provide forum for scientists,
engineers, designers and professionals to meet and

[ —

exchange 1deas, data,
expernience in the held.
The main topics are as follows: 1. Treatments
altering surface microstructure, 2. Treatments
altering surface chemustry, 3. Overlay coatings,
4. Equipment, and 3. Testing techniques.
Further particulars may be had from: Dr M. K.
Totlani, Convener, ASTOM-87, Metallurgy

Division, Bhabha Atomic Research Centre.
Bombay 400 085.

technology and their

INDIAN GEOPHYSICAL UNION SEMINAR ON “GEOPHYSICS AND ENVIRONMENT”

The above Seminar will be held during 21 and 22
Japvary 1987 at the Balakrishna Hall, National
Geophysical Research  Institute, Hyderabad
300 007.

The objective of the Seminar is to provide a forum
for the exchange of ideas in the study of various
fundamental and social aspects of environment
(with special reference to India), which can be
addressed through current developments in geo-
physics involving Geosphere (consisting of litho-

sphere, atmosphere and hydrosphere/cryosphere)
and Biosphere interactions.

The main topics are as follows: 1. Earth system
science, 2. Earthquake prediction, 3. Role of
groundwater flow in geological and geodynamical
process, 4. Radio-active waste disposal, 5. Bio-
geochemical cycles, 6. Climate stability, 7. Palaco-
occanography, and 8. Space research applications,

Further particulars may be had from: Dr D.
Atchuta Rao, Hon. Secretary. Indian Geophysical

Unton, National Geophysical Research Institute,
Hyderabad 500 007.



