CHEMOSYSTEMATICS OF THE
PHYTOLACCACE AE
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INTRODUCTION

The Phytolaccaceae, a loogely knit family of 18 genera
and 125 species (Cronquist, 1v¥81), are widely distributed in
troplcal and subtroplical regions especlally of the new world.
Some members of this family such as Phytolacca, Rivina,
Agdentis, Ercilla and Petiveris are omapentals of repute.
Young shoois of gngg%gggg‘ameriaagg are used &8s edible

Tgreenus® oy pot herbs.

Merbers of this family vary in havit from herbs
(sometimes climbing) to shrubs and even emall and wedium
sized trees., Leaves are simple, entirej arranged alternately.
Inflorescences umost commonly are axillary or leafeopposed
racemes, sogetimes splkes or open cymes. Flowers are
reguler, small, verfect (sometimes tnigexual) and hypogynous.
Sepals mostly ﬁmﬁ.’distinct oy connate belows Fetals are
absent except in Steggaggggma. Stamens 4Lemany, in two
al ternating cycles and twice as many as the sepals, when
nunerous originating in centrifugal sequence, Filaments
distinct or bagally connate. Anthers tetrasporangiate
and dithecal opening by longitudinal slits. Gynoecium
consists of one (Rivina) or, more often, 2emany carpels.

Carpels are dlstinct eor more or less connate to form a
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coppound pistil with distinet styles and as many locules as
carpels {in Stegnosperma the partition is ephemeral), Ovules
are solitary in each locule or in each simple pistil,
campylotropous, bitegmic, crassinucellar end basal. Frulls

are various, berry, drupsz, schizecarp, urticia ur acheae,
>

TAXONOMY

The Fhytolaccaceae have besn ¢ivided into three tribes
viz, the Rivineae (9), Luphytolaccae (4), and Cyrostemcneae
(4) (Benthem and looker, 1865), The tribe Rivineae possess
4 tepals, one style (or even absent), unicarpellate, uvnilocular
ovary and one seeded fruit. The duphytoluccae contalrn meaters
with 5 tepals, 510 styles, ovary of 5 or meore nearly iree
carpels which are sometises united at the base and & Seseeted
bléck berry, The tribe Gyroustemoeneae is characterized by
more or less lobed or truncate tepals which are persistent
in frult, Ge.or more stamens in one or more series around ‘
or on a flat central éish, superior ovary with 2 or more
carpels connate around a central column, free styles and
solitary ovule in each earpel attacned to the inner angla.
Stegnosoerua and asgdestis were not assigned to any of the
abuve tribes and were comsidered genera anomsli. Lawrence
(1351) recognized 5 tribes viz. the Stegnospermae, Agdesteae,
Hivineae, Earqéxiaae and Euphytolaccae in this family.

Thorne &;;%8} divided the Phytolaccaceae into 4 subfamilies,
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» Vize the Phytolaccoldere, Stegnosparcatoldeas, Microteoldeae
and schatocarpoideac, Hutchingon (1973) regrouped the
membats pelcnging to these taxs lnto five families, the
Phytolaccaceae gensu pgtricte, Zarbenlacese, Gyroatﬁmongceaa,

; 5gdest1éaceae and Fetiveriaceae. Crongulst {19&1};,&5 of the
opinion that all these families should be accemmsé;;ad in

the Fhytolaccacsas under the appropriate subcelegory.

Gisekia (with 5 specles), & genve of controversisl
systenatic position, h&é originally been inciuded in the
tribe Gisekicae in the Phytolaccacese {(MoguineTandon, 1846%;
Heimesh, 1589). Cronq&ia% L1581) also agreed to the places
ment of %ggaggé in ?hytalaecgpeae. muller (1908), Pax and
Bofimann (1534) and threndsrfer L1978} aseigned this genus
%o the’éisaaaeae. Hutdiinson §3$§£);Esxaraﬁ {1564) and
Takhta&a§J§19§6) included tivls se;;s in Molluginaceae
becauss of the sizmilarities in habit, infiorescence and in
pollen anc ovule morphclogy. Apert from thet Glaelda have
pasrity with the 5&11ugiéaceae in P-type slcve element
plastids (M&bry‘gglggﬂ. 1976} end io meny emhryoclogical
features (Raghavan and Srﬁenivaaan, 1940) o ﬁmkai¥{1942)
even created an unigeneric family Glooiinceas, After the
discovery of betalains in Gipkea, Habry gz sie (1576) slso
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supported a separate familgiaﬁmtus for this genus.
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the placement of Sphenoclea, a genus normally assigned to
the Canpanulaceae., This taxon was shifted to the
Phytolaccacene by alry shaw (1948) due to presence of dense
spikes add some superficial morghological similarities.
Hutehidingon i1§g9) retained the genus in the Campanulaceae
becauge of the characters Like gympetalous flowers, semi-
inferior bilkocular ovary containing sany oviles and
circunmscissile capasule which are not seen in the Fhytolaccaw
ceae. Some of the characters such as circumscissile
dehiscence ol fruits and the dense spike of Zphenoclea are
not Iound in ather,campannlaceae pembers. These featurss
prompled Cranquis¥ (1581) %o raise this genus to a monos
generlic family, the Sphenocleacese, closer to the

Canpanul acese.

EARLIER CHEMICAL BORK

The known chemical data of various taxa within the
Fhytolaccaceas (Table £ ) include flavoneolds like flavoncls
and dysoflavones iﬁichardsonl?S?ﬁ}. triterpenold and
related compoundsn like Phytai;;cagenin. Ay, acinolic acld 4,
acinolic acid B, Jaligonia Acid, zaafi-c&rbcmathaxynleanolic
acid, Pisethylphyiolaccagenin and thtoﬁecan@l; Alkalolds
reported in this faéily;ﬁi? Cadosnogarpine anéd N=nethyl

Codonacarpline LDozkotch,Awy?h).

1n the presont woxk 5 plants pelonging <o the two

A
tribes, the Riviacae and uphytolaccae have been soveened
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Ior various chemical markers.
MAIERIALS AKD METHOUL

Sereening wag done with phant paterinis collected

from different Locmlitien of CuJavst, Ksohair and Keralae

Stenderd procedures were followed for the oxtiaction,
isolation and identirication of various chemical sarkers
{ref. chaptcr 2) Petiveria gilégggg#\was aznlysed Lor thoir
pulphur comgounds and the chromategraphic pattern was
compared with that of garlic (allium sativum). The procedure
followed for the snalysis of sulphides is as follows: Leaf
powder of :etiveria alliacead was extracted with methancl.
The methanol extract was then concentrated, HCL was added
to this concentrats and allowed to drye To this dry residue,
solvent ether was added and spotted on TLC plates along with
garlic extract as reference., The $olvent~aystem used was,
Toluene 3 ethjlformaée s formic acid (5:431). The doveloped
plate was then placed in an lodine chasber for detecting

sulphur compounds which appeared as brown spots.
HE T

The distribution of flavonolide, phenclic acida,
alkaloids, saponing anc steroids from the lLeaves of % members

of Fhytolacuaceae is presented in the Table. 8-
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Except flavenols no other flavonoid was obitained from
this farily. petiveria alliacead was the only member which
S R .

contained flavonols-3'«0Me quarcetin and 3',4%«di-~OMe

guercetin,

Five phenolic acids have been identified in this famiiy,
. r . [
of which vanillic¢, and p=-0H benzoic acld wvere very comumon,
Gentlsic acid was confined to jivina and Chloregenic acid to

Phytolacca latibenis,

Seponins and steroids were preszent in sll the membsrs
screened. Alkaloids were present in Phytolncca acinoss and
Pe 1atibeéé {Euphytolaceae). lone contained tanning,
Praanthac;;nidinaﬁ iridoids or quinongs. fGhree sulphur
containing compounds were detected in rgtiveria g;liage%§ of

which two were similar to those of garlic.

-

LISCUSSION

vetiveria alliacead iz quite distinct from all other
cabers gereened in ccnégining flavonolge. 1T nlso has &
rare distinction of poaseesing sulphides which are cherwise
net reported from this family, These features in conjuaction
with the morpholegical uniqueness of Petiveris in having dry
and elongated fruit witﬁ~4 reflexed, sharp, aplcal, prickles;
dengely pubescent ovary.'and stiguna with hairs, recommend a
gererate identity to thie taxon, and\supgartf the femily
status assigned to 1t.

-~
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The features of similarity/disicilarity of Gigpekias
with all the three families, the Phytclaccmceae, Alzoaceae,
and Mollujinecene, with which it was associoted at one time or
another, are prasented in Table = 9 . In ¢ontaining batalains
and flavonols (Richardasovn, 1981) it resecbles ths Alzoacese and
Fhytolaccaceae, The apocarpous pistil with ench carpel containe
ing one basal owule is another feature similar to the vhytolaceas
Ceae, It posaesses. sinllar Petype sliave element g:latai:ma aube
groups P.gC.rbF (Behnke, 1976} which 1s also present both in
#iolluginaceae and FPhytolaccacenes

In spdte of these similerities, Gigskla finds an odd
place in all thse three families., It differs from the
Fhytolacecaceae in inflorescence structure, C:“ photosynthetic
pathway and in certain nodal znatomical featurcs {Sharma,
1968). In the {ine structure of sieve-sloment plasgtids,
structure of luflorescence, nature of gynoecium and in nodal
anmtony, Glechia is dissimilar to0 all the meibaps of
Adzoaceae, The lelluginacese do not contain fiavonols,
betalains and apocarpous pistil and senopodisl branching of
-vascular connection at nodes (Sharma, 1968) which are the
characteristic features of Gipekia,

Since it is appareant that the inclusion of Gigelkis
in mny of the fasilios mentioned above will creste marked
hetrogeneity in cotherwise homogeneous families, the best
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poasible solution is to keep it separate as o unigensric
family as practised by Nakal (1942). The presence of
Ilavonols and betalainag keep this family, the Glscklioceae
closer to the alzoaceae and Phylolaccaceas than to the
Molluginacese. The interrelationships of the Glgekiad

(the Glzeklocene) with the other families mentioned a;wa are

ropresented in Fige 2 »

Rarity or neay abgence of flavonolids in the Fhytolacea-
ceae Sensu Late is the maln argument ageinst the inclusion
oi flavonolerich Sphenoclea {(Laniel and sabnis, unpublished)
in this familye. Horeover, Sphenoclea does not possess
betalaing, the pglgments unique to Caryophyllales,

' Lebryologicel and enatomical studies (Subramanyan, 1950)

also do not fevour such a mergers



FLAVONOLS,
BETALAINS.

MOLLUGINACEAE

FIG. 2

INTERRELAT!ONSH!PS OF GISEKIA



