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CHEMQSYSTBMATICS OF THE PHYTOLACCACEAE

INTRODUCTION

The Phytolaccaceae» a .loosely knit family of 18 genera 
and 125 species (Cronquist, 1^81), are widely distributed in 
tropical and subtropical regions especially of the new world* 
Some members of this family such as Phytolacca* Rivina* 
Agdestls* Ercilla and Petlverla are ornamentals of repute* 
Young shoots of Phytolacca aaerleana are used as edible 
*greena* or pot herbs*

Members of this family vary in habit from herbs 
(sometimes climbing) to shrubs and even small and medium 
sized trees* Leaves are simple9 entires arranged alternately* 
Inflorescences most commonly are axillary or leaf-opposed 
racemes, sometimes spikes or open cymes* Flowers are 
regular, small, perfect (sometimes unisexual) and hypogyncus* 
Sepals mostly 4-5, distinct or connate below* Petals are 
absent except in stegnoaperma* Stamens 4-many, in two 
alternating cycles and twice as many as the sepals, when 
numerous originating in centrifugal sequence* Filaments 
distinct or basaily connate* Anthers tetrasporangiate 
and d it he cal opening by longitudinal slits* Gynoeelum 
consists of one (Elvina) or, more often, 2-aany carpels* 
Carpels are distinct or more or less connate to form a
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compound pistil with distinct stylos and as many iocules as 
carpels (in stegnoanenaa the partition is ephemeral)* Ovules 
are solitary in each locale or in each simple pistil* 
campylotropous, bitegmic, craesinuceliar and basal* Fruits
are various# berry, drupe, echizocarp* urticte or scheae*

//

Taxonomy

The Fhytolaecaeeae have been divided into three tribes
viz* the Riviaeae (9), Euphytolacqae (4), and GyrosteEoneaa

’ . ^

(4) (aentham and hooker, 1865)* The tribe Rivineae possess 
4 tepals, one style Cor even absent), unicarpellate, unilocular 
ovary and one seeded fruit. The Euphytolaccae contain members 
with 5 tepals# 5*10 styles# ovary of 5 or more nearly free 
carpels which are sometimes united at the base and a 5*seet:ed 
black berry* The tribe Gyrostemoneae is characterized by 
more or less lobed or truncate tepals which are persistent 
In fruit* 6* or more stamens in one or more series around v 
or on a flat central disk* superior ovary with 2 or more 
carpels connate around a central column* free styles and 
solitary ovule in each carpel attached to the inner angln* 
Stegnoaoeraa and Asdestls were not assigned to any of the 
above tribes and were considered genera anomali* Lawrence 
(1351) recognized 5 tribes viz* the Stegnosperraae* Agdeateae, 
Hivineae, Barbdvieae and Euphytolaccae in this family*
Thome ^1968) divided the Phytol&ccaeeae into 4 subfamilies*
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viz, the Phytolaecoideee, Stegnosparcsa toidaae, Mieroteoideae 
and Achatocarp oideae, Hutchinson <1973) regrouped the 
members belonging to these taxa into five families* the 
p hytolaccaeeae sen&u atricto. a&rbauiacoae, Gyrostemonaceae, 
Agdestidaceae and Petlveriaceae, eronquist <1901)*, la of the 
opinion that ail these families should be accommodated in 
the Phytolaccaceae under the appropriate subcategory*

Glsekla (with 5 species)* a genus of controversial 
systematic position, had originally been included in the 
tribe Gisekitae in the Fhytclacc&ceae (Hoquin^Tandon, 1349$ 
Heimari, 1689), Cronquist (1931) also agreed to the place* 
meat of Giaekia in Phytoiaccaceae* duller <1908), Pan and

N.Hoffmann (1934) and Ehrondorfer <1976) assigned this genua
to the Aizoaceae, Hutchinson (19f4),Bskardt 41964) and

ATakhtaGan ( 1966) included this genus is Mollugiactoene 
because of the similarities is habit, inflorescence and in 
pollen and ovule morphology. Apart from that Gisekla have 
parity with the Molluginaceae in P-type sieve element 
plastics (Mabry at al,. 1976) end in oesy enbry©logical 
features (Raghavan and sreenivaaan, 1940), Sakai (1942) 
even created an unigeneric family Giaokiacea®, After the 
discovery of betoiains in Giskea, Mabry gv %L» (1976) also 
supported a separate family^status for this genua,

< A consrovc-rikry off similar nature exists regarding
K



the placement of Sohenodtea. a genus normally assigned to 
the caapanulaeeae* This taxon was shifted to the 
Phytolaecaeeae by Airy ahaw (194©) due to presence of dense 
spikes add some superficial morphological similarities*
Hutchinson U9o9) retained the genus in the campanulaceae

A •because of the characters like sympetalous flowers, semi­
inferior bilocular ovary containing many ovules and 
circumsciseile capsule which are not seen in the Phytolacca** 
came.. Some of the characters such as circumscissile 
dehiscence of fruits and the dense spike of Sohenoclea (ire 
not found in other Campanulaceae members* These features 
prompted Cronquist (1981) to raise this genus to a mono- 
generic fatally, the Sphenocleaceae, closer to the 
Camponulaeeae •

EARLIER CHEMICAL WORK

The known chemical data of various taxa within the 
£hytolaccaceae (Table-yk ) include flavonoids like flavonels 
and glycoflavones (Richardson ?19?S) > triterpenoid and 
related compounds like Phytolaccagenin, A, Acinoiic acid A, 
Acinolic acid B, ualigonic Acid, 20-;* -carbomethoxyoleanolie 
acid* Dimethylpbytolaccagonin and rhytodecanbl* Alkaloids 
reported in this farsily are cadonoo^rpln© and &-methylfg,M.»
Codanocarplne (Doskotch, 1974).A

In the present work^S plants belonging to the two 
tribes, the ftivinaae and Euphyt&accae have been screened
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êo« 
0̂3

(£850 
1© 
$?JSP2®B

(£i6i )
>̂TSQQM 
oc
 a

(£860

fe 
Ip
? 
XJQp
ZBH

X
* 
Ip
T 
v
&
p
z
m
i

b
m
) 
s
*uxo««oo,
Vv

s»TJf
'?»S 
woeSfjOT? 
©3oiTo
"fXt|
^ 
£

SOt
ÔS
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for various chemical markers*

MATERIALS AMD METHODS

Screening, was done with plant rsateriais collected 
from different loc&iltieo of Gujarat, K-sahmir and Kerala*

Standard procedures were followed for the extraction, 
isolation end identification of various; chemical markers 
(ref* chapter 2) Petlveria alliacead was analysed for their 
oulphur compounds and the chromatographic pattern was 
compared with that of garlic (allium sativum)» The procedure 
followed for the analysis of sulphides is as follows: Leaf 
powder of r etlverla alliacea^ was extracted with methanol*
The methanol extract was then concentrated, HC1 mu added 
to this concentrate and allowed to dry* To this dry residue, 
solvent ether was added and spotted on TLC plates along with 
garlic extract as reference* The solvent-system used was, 
Toluene : eth/lfornate : formic acid (5*4*1)* The developed 
plate was then placed in an iodine chamber for detecting 
sulphur compounds which appeared as brown spots*

The distribution of flavonoids, phenolic ac-id», 
alkaloids, saponins and steroids from the leaves of $ members 
of Phytolaccaceae is presented in the Table* 8 >
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Except flavonols so other flavonoid was obtained from
this family. lotiveria alllaecad was the only member which

• < ' /
/. contained flavonois fi*-CMe quercetin and 3%i**«dl-OKe 

quercetin.

Five phenolic acids have been identified in this family,
rof which vanillic, and p**QH benzoic acid were very common. 

Gentlale acid was confined to Hi vine end Chi erogenic acid to 
Phytolacca latlhenia.

aaponins and steroids were present t$i all the members 
screened. Alkaloids were present in Phytolacca aclnosa and 
F. latibena (Euphytolacc&e) • Hem contained tannins,

t\
proanthocyanidins „ iridoida or quinones. Three sulphur 
containing compounds were detected in Pstiveria alliacea.4 of

rwhich two were similar to those of garlic.

DISCUSSION

Petiveria alilaceai is quite distinct from all other
'...r'.......Tmamhera screened in containing flavonols. It also has a 

rare distinction of possessing sulphides which are otherwise 
not reported from this family. These features in conjunction 
with the morphological uniqueness of Petlverla in having dry 
and elongated fruit with k reflexed, sharp, apical, prickles{ 
densely pubescent ovary, end stigma with hairs, recommend a 

/;> separate identity to this taxon, and-supports! the family 
status assigned to it. '
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The features of aimilarity/disiiBilarity of OlstHin 
with all the three families, the Fhytolaccacsae, Maoaceae, 
and Mollufcinaceae, with which it was associated at one time or 
another, are presented in Table * 9 . In containing betalaln* 
and flavonols (Richardson, 1981) it resell @s the Aisoaceae and 
Fhytolaccaeeae# The apocarpous pistil with each carpel contain* 
ing one basal ovule is another feature similar to the Phytolacca* 
©eae# It possesses similar F-type sieve element plastida sub* 
groups P#gC.rbF (Sehnke, 1976) which is also present both in 
llolluginaceae and fhytolaccaceae*

In spite of these similarities, Gisehia finds an odd 
place in all thee three families* It differs from the 
Fhytolaccaeeae in inflorescence structure* photosynthetic 
pathway and in certain nodal anatomical features (Sharma,
1968)# In the fine structure of sieve-element plastids# 
structure of inflorescence, nature of gynoecium end in nodal 
anatomy, oiaekla is dissimilar to all the members of 
Aisoaceae* The Molluginaceae do not contain flavonole, 
betalains and apocarpous pistil and monopodia! branching of 
vascular connection at nodes (%arma, 1968) which are the 
characteristic features of

Since it Is apparent that the inclusion of Glsekia 
in any of the families mentioned above will create marked 
hetrogenelty in otherwise homogeneous families, the best



possible solution Is to keep it separate as a unigeneric 
fasUy as practised by Makai (1942). ill® presence of 

xisvonoXs and betalalns keep this family, the Gisekiaceae 

closer to the Aisoaceae and Phytoiaecaceae than to the 
Holluginaceae* ihe interrelationships of the Glaaki 
(the Gisekiaceae) with the other families mentioned above are 

represented in Fig# %, •

Harity or near absence of flavonolds in the ihytoiacca- 
ceae Sensu into is the main argument against the inclusion 
of i'iavonol-rieh sphenodaa ikaniel and sabnie, unpublished) 

in this family# 'Moreover, Sohenodea does not possess 
betalains# the pigments unique to Caryophyllales# 
Lmbryological and anatomical studies (subramanyan, 1950) 
also do not favour such a merger#
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