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C&RfriGSiaXLftATICS Of THE POLYOOMACEAE

The Folygonaceae (the buck wheat family) consists of
f

about 50 genera and 1000 species (Cronciuiat, 1931), mainly
0distributed on north temperate region*

Buckwheat (Fagopyruai esculentum), rhubarb (Rheum
ftofficinale) and Indian rhubarb (fi.emodi) are some of the 

economically important plants in this family# Buckwheat* 

the seeds of Paaopyrum csculentuxa (a pseudocereal is 

widely used in USSR, as one of the chief foods of the 
peasants* this plant received a lot of attention recently 

as a source of rutin, a flavonoid glycoside, which is used 
in the treatment of capillary fragility associated with 
hypertension or high blood pressure* Rhubarb, the rhizome 
and roots of Rheum officinale add R*oalosatu&» is used as 
a tonic, laxative and for indigestion* Indian rhubarb, a 
substitute, comes from Rheum siaodl and allied species* 
Antlgonon leptooouf and hufalenbeckla olaticlada are some 
of the ornamentals from this family*

A majority of the foiygonaceae members are annual or 
perennial herbs or shrubs, lianous (Antlaonon) and trees 
(coccoloba) are rare* Leaves are mostly alternate, simple
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and entire. Stipules are commonly well developed and 
connate into a usually scarious or hyaline sheath (Gcrea) 
around the stem (ahsent in Krlgonum). Inflorescence various! 
commonly in small involucrate fascicles* individually often 
subtended by a persistent ocreola* Flowers are relatively 
small* perfect or sometimes unisexual (Trialaria) regular* 
primitively trimeroua* Xepals 2-6, basally connate into a 
minute to evident floral tube* green herbaceous to often 
coloured or more or less petaloid* Stamens 2-9» commonly 
6 in 2 cycles of 3» originating in front of and in associat­
ion with carpels* Filaments distinct or basally connate* 
often of two lengths* those of the inner series often 
dilated* Anthers tetraeporanglate and dithecal* opening 
by longitudinal slits* An annular nectary-disk often 
present bround the base of the ovary* Gynoecium (2)
3(4) carpels united to form a compound unilocular ovary 
with distinct or proximally united styles* Ovules are 
solitary on a basal or very shortly columnar (free-central) 
placenta* orthotropous or rarely anatropous* crassinucellar* 
bltegmic or sometimes more or lees unitegmic* Endosperm 
development nuclear* Fruit is an achene of a small nut* 
very often- trigonous* sometimes closely subtended by the 
persistent accrescent tepals or enclosed in a fleshy 
hypanthium* Seeds with a dicotyledonous* straight or often 
curved excentric or peripheral embryo and a well-developed
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starchy, oily, hard (rarely.)! soft) endosperm with solitary 
starch grains*

TAXONOMY ^
£0

The Polygonaceae are placed in the aeries Honochlamy djtae 
by Bentba® and Hooker (1365) along with families such as the 
Amaranthaeeac, Chenopodiaceae, Byctaginaceae and Phytolacca* 
ceae# But in some of the recent systems of classification, 
this family is placed in a monotypic order Poiygonales, 
along with the Caryophyiiaies (which contains the Amaranthaceae, 
Chenopodiaceae, Hyctaginaceae, rhytolaccaceae etc*) and 
Plumbaginales (Cronquist, 1981} Takhta^an, 1980)*

Based on the number of tepale and stamens, the nature 
of stigma and the presence of ocrea, Bentham and Hooker 
V1SS0) classified the family into 6 tribes, the Brigoneae, 
Koengieae, Eupoiygoneae, Ruaiceae, Coccolobese and 
Triplarideae* But Dammar (1895) divided the Folygcn&ce&e 

into three subfamilies viz* the Rumoideae, Folygonoidcac 
and Coccoloboideae on the basis of the nature of the 
flowers and endosperm* The Rumoldeae possess cyclic 
flowers and non-ruminate endosperm whereas the Pdygcnoideae 
have acyclic flowers (except a few Coccoloboidoao) and 
ruminate endosperm* The subfamily coccoloboldeae is 
characterised by cyclic flowers (except a few) and ruminate
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endosperm* The Ruraoideae contain two tribes Rumlceae and 
Erigoneae, the former with ocrea and the latter without 
ocrea* Baaed on the habit, the subfamily Polygonoideae is 
further classified into two tribes the Atraphaxideae and 
Polygoneae* Members of the Atraphoxideae are shrubs and of 
the Polygoneae are herbs* The Coccoiobese and Xrtplerideae 
are the two tribes distinguished in Coccoloboideae» the 
former tribe contains bisexual flowers and the latter with 
unisexual flowers* Thorne v.1968) also supported this 
classification, but he renamed the subfamily Humoideae as 
Erigonoideae, while accepting the other two subfamilies asi

such*

EARLIER CHEMICAL teiORK.

The known chemical data of various Polygonaeeae members 
include flavonoids, quinonee and steroidol saponins (Table 
.16 )*

The known flavonols from this

rutin, and quercetagetin* Phenolic acids like protocatechuic, 
vanillic, caffeic, n-oxybenzoic# ferulic and salicylic also 
are detected* Juglone (Napthaquinone), hydroxy methyl 
anthraquinone, physcion, emodin, chrysophanol are the 
quinones reported in this family*

catacehin, herbacetin, gossypetin,
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In the present work* 1? plants belonging, to the 3 
6ubfaaiili.es of Dammar (1893) have been systematically 

screened for various chemical markers* The data thus ©ade . 
available as also the data gathered from ether disciplines 

were critically examined for a proper appraisal of the 

present classification of the family and to discern the 
evolutionary trends within the family*

MATERIALS A&D METHODS

Screening was done with plant materials collected 
fro a different states of India* Species of Rumeat. and 
Polygonum were collected from kashmir (Gulmarg and Pahalghas). 

Cocccloba, Rlvlna. Antiaonon and Muhlenbeckla were procured 
fro© Gujarat (Barocia) * Oxygoausi was obtained fro® Kerala 
(Guilon)* All the plant materials were properly dried* 

preserved and deposited -in the Herbarium of Botany Department, - 
K.S* University of Sereda* Saroda* India^ appewdix--_i ^ '

Standard procedures were followed in the extraction* 
isolation and identification of various chemical markers 
(refer Chapter 2)*

mmm.
The distribution of flavonea* Havana!e* glycoflavcnos* 

proanthocyanidina* phenolic acids, aapsaihs, steroids*
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tannins and quinones from leaves of 17 Fdlygonaceae members 
is presented in the table* •

Of the 17 members screened C; 14 contained one or the 
other type of flavonoids* Flavonoid system ms absent in 
Ruiaex neoalensla. R.oatlentia and Pol vaonum lapathlfolium.

Flavonols formed the predominant phenolic pigments of 
this family* Quercetin and its mono-* di- and trimethoxylated 
derivatives ware found as the ma^or constituents* In the 
subfamily Palygenoidea®, quercetin and its mono-, di- end 
trimethoxylated derivatives were present, whereas in the 
Rumoldeae, quercetin, 3-OMe quercetin and 3*,4*-diOHe quercetin 
were located. Quercetin was the only fievonol in the 
C oceol oboideae • Kaempferol and its monoosthoxylated 
derivatives were confined to the subfamily Folygonoideae,

Luteolin, 7-OMe luteolin and 7,3*,4,-trlQM© luteolin 
were the flavones located in this family and which were 
confined to the Polygonoideac and Kumoideae# in the

fZPolygonoldeae luteolin was present in Polyaomua plebi.ium.
7-QMe luteolin in Polvgonuffiaamolexicsule and ?,3%4*-triOMe 
luteolin in Gxygonum sinuvatum* Ruaex acatosella w&s the 
only member with a flavon© (luteolin) in the subfamily 
Ruffloldeae,
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Glycofiavones located la this family wore restricted 
to the two subfamilies Ruiaoideae and Coccol©boideae, of 
which isovitexin (, 6-glycosylnted epigenin) was present in 

Muhlenbeckla platielade (Coccol obotdeae) and 3*-0Ke orientin 
in Rumgx acetoaella (Kumoidsaa)*

Of the 12 phenolic acids detected, vanillic, ayringio, 
P-QH benzoic, gentisle and p-cousaaric acids were common to 
all the 3 subfamilies* Vanillic acid showed 10Cj.$ incidence 

in all the tribes* Syringic acid was confined to 
Polygonoideae and Rumoideae whereas protocatschuic acid was 

present in all the (subfamilies except Rumoldeae# Gallic 

acid was restricted to the subfamily Polygonoicieaa•

All the members screened showed the presence of caponins
vy So'.'ib)

/ and steroids# Eight out of eighteen plants showed positive 

tests for tannins and proanthocyanidins, of which 4 

belonged to the Polygonoideae, one to the Kumoidea© and 3 
to the Coccoloboideae* Quinones were located in 5 plants# 
hone contained irldolds or alkaloids#

DISCUSSION

The distribution pattern of the flavonoido, phenolic 
acids and other natural products indicates, the homogeneity



of the fatally Folygonace&e* All the plants possess the 
same type of flavonois and phenolic acids* The absence 
of irldolde and alkaloids are the other unifying characters 
of the family*

In the subfamily Coccoloboideae, all the members 
contained ilavonole. The 100?; incidence of flavonols, 
proanthocyanldins and tannins strongly points th© primitive 
nature of this subfamily* Pollen morphology else appear to 
be unique for this subfamily* The ektsxine surface consists 
of proximal irregular proteuberences» supported by a 
moderately thick tectum underlain by notably reduced 
columella, greatly thickened foot layer and an extremely 
thin ©ndexine (Nowicke and Skvarla, 1977)*

The iubfamlly Rumoideee appears to be relatively 
advanced over the other two taxa. The overall low percent­
age of incidence of flavonols (50$), tannins (25?;) and 
proanthocyanldins (25$) is in support of its advanced 
position in the evolutionary sequence* It may be noted 
that, of the three plants devoid of flavonoids, two belonged 
here* palynologlcal data(pantoporate and very finely and 
evenly spinulose ekterine (ftowicke and Skvarla* also
show the identity of/subfamily*

The subfamily Polygcnoideae seem© to have an 
Intermediate position in the evolutionary sequence*
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Eventhough this subfamily has a high incidence of 
flavonoie, which is considered to be a primitive character, 
three plants silt of tubs® showed the presence of flavones - 
an advanced character* the lesser percentage of incidence 
of tannins (AO #) and proanthroeyanidins (AO %) also shows 
its relatively advanced nature* Palynologically this 
subfamily has a wider range of pollen type especially within 
the genera Polygonum (Nowieke and skvaj&a, l,*£*) *


