CHEMOSYSTEMATICS OF THE
POLYGONACEAE
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The Folygonacese (the buck wheat Lamily) @cmaiat?é o
about 30 genera and 1000 species (Cronmquist, 1981), nainly
distributec én north temperate reglon,

Buckwheat (fagopyrum esculentum), rhubard (Rheum
£
officinale) and Indlan rhubarb (B.empdi) are some of the

‘ economically important plants &ngihis family. Buckwheat,

the seads of Fagopyrum esculentum (a psaudocere&l);,ia
widg:ly used in USSR, as one of the chief focds of the

'+ peasants, This plant received a 1ot of attention recently
as & source of rutin, a flevonold glycosgide, which is ueed
in the treatment of caplllary fragility assoclated with
hypertenzion oy nlgh blood preasure. Rhuberb, the riaizonme
and roots of fheum officinale and R.palomatum, is used as
a toni¢, lexative and for indigestion. Indisn rhubarb, a
substitute, comes from fheum gmogi and allied speciess

sntigonon leptopoug and .@ lenbeckia platiclada are some
of the ornamsentals from this family,

4 majority of the Folyponaceae membels are annual or
perennial herbs or shrubs, lianous (Antigononj and trees
(Cocgoloba) are rare. Leaves are moptly alternate, simple
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and entire. Stipules are commonly well developed and

! connate into & usually scarious or hyaline sheath (Cerea)

| around the stem (absent in krigonum), Inflorescence variousj
commonly in small involucrate faacicles; individually citen
subtended by a persistent ocreola, Flowers are rglativelf
szall, perfect or sometimes unisexual (Iriplaris) regular,
primitively trimerous. Tepals 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 end in associate
don with carpels. Fllaments distinct or basally connate,
often of two lengths, those of the inner series often
dilateds. Anthers tetrasporangiate and dithecal, opening

by langitudinal slits. An annular nectaryedisk often
present &round the base of the ovary. Gynoecium (2)

2(4) carpels united to form a compoﬁnd unilocular ovary
with distinct or proximally uﬁited styless Owvules are
solitary on a bagal or very shortly columnar (freeecentral)
placenta, orthotropous or rarely anatropous, crassinﬁcellar.
bitegmic or sometimes more or less unitegmic. Endosperm
development nuclear, Fruit is an achene or 2 small nut,
very often” itrigonous, sometimes closely aubtended‘by the
persistent accrescent tepals or enclosed in & fleshy
hypanthiums Seeds with a dicotyledonous, straight or aften

curved excentric or peripheral embryo and a well -devel oped
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starchy, oily, hard (rarely) soft) endosperm with sclitary’

starch grains.

TAXONGMY ?

. , o
The Folygonaceae are placed in the series %onochlamydfée

R

=

by Bentham and Hooker (1865) slong with families such as the
amaranthaceac, Chenopodiaceae, Nyctaginaceae and Fhytolacca-
ceacs But in some of the recent systems of classification,
this femily i¢ placed in a monotyplc order FPolygonales,

along with the Caryophyllales (which contaigi}h@ Amaranthaceae,
Chenopodiaceae, Nyctaginaceae, Fhytolaccaceae etc.) and
Plumbaginales (Cronquist, 1581; Takhtajen, 1950).

Based on the number of tepals and stamens, the nature
of stigma and the presence of ocrea, Senthean and Hooker
11880) classified the family into & trives, the Lrigoneae,
Kaengigae, kupolygoneae, Runicease, Coccolobeae and
Triplarideae, But Dammer (1895) d%gided the Folygonacese
into three subfamilies yiz. the Rumoideae, Folygonoldeas
and Coccoloboideae dn the basls of the maturs of the
flowers and endosperm. The Rumoldeame posmess cyclic
flowers and non-ruminate endosperm whereas the Polyginoldeae
have acyclic flouwers (except a few Coceoloboldess) and
ruminaté endosperms The subfamily Coccoloboldeas is

characterised by cyclic flowers (except a fcw) and ruminate



éndosperm. The Rumoideae contain two tribes Rumlceae and
Erigoneae, the former with ocres and the latter without
ocrea., Based on the habit, the subfamily Polygonoidese is
further classified into two tribes the Atrsphaxidene and
Polygoneaes. HMembers of the Atraphoxideae are shrubs and of
the Polygoneae are herbs. The Coccolobeae and wrip;grideae
are the two tribes distinguished in Coccoloboldeae, the
former tribe contains bigexual flovers and the latter with
unisexunl flowerse Thorne \1968) also supported this
classification, but he renamed the suwilamily Runoideae as
Erigonoideae, while accapt;ns the other two subfanilies as

BUCh s

The known chemical data of various Folygonaceae sembers
include flavonoids, quinones snd steroidol ssponins (Table
\16 Je

The known flavonols from this family include
catacehin, herbacetin, gossypetin, éuercstin, kaewéferdl.
rutin, and cuercetagetin. Fhenclic acids like protocatechuic,
vanilli¢, catfelc, n—oxybenze&c. ferulic and salicylic also
are detected. Juglone (Napthagquinone), hydroxy methyl
anthraquinone, physcion, emodin, chrysophanocl are the
guinones reported in this family.
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In the piesent work, 17 plents beldnging ¢ the 3
subfamilies of Lazmer (1895) have been systematicelly
screened for various chemical markers, The data thas made
~available as also the data gathered Lrom other disgiplines
were critically examined for a proper appraisal 9f the
present classification of ithe family and o discern the
evolutionary treandes within the family.

ATEREALS Abid b THODS

Sereening was done with plant materizls collected
froa dlfferent statss of Indies Specles of jumex, and
Polygonun wers collected from Keshoir (Gulmarg and Pahel ghan) «
Ceocelohs, Hivina, Antigonon and Muhlenbeckia were procured
from Cujaret (Baroda)s Oxygonum was ebﬁaineé from Kerala
(“uflon). a1l the plant meterials were properly dried,
preserved and deposited in the Herbarium of Botany Departoent, -
MeSe Undversity of Bereda, Baroda, Indim( APPQ“C‘;'X:-;i > 3

Standaré procedures were followed in the extraction,
Sanlation and identification of various chaemical merkers
{refer Chapter 2).

ME{B e

The distribution of flavenes, Ilavondle, Lycoflavenges,
proanthocyanidine, phenolic mclds, ssponins, ctercids,
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tanning and guinones from Leaves of 17 Folygonaceae neshers
is presented in the table. 78 -

Of the 17 menbers screened 7!& contained one or the

other type of flavonolds. Ilavonolid system was absent in

Rumex nepalensia, Re.patientia and Polygonum lapathifol ium,

Flavonols foraed the predominant phenolic plguments of
this famlly. Guercetin and its mono~, di- and trimethoxylated
derivatives ware found as the major constituenta, Inlthe
susfamily Pelygonolideae, quercetin and its monow, di- and
trinethoxylaeted derivatives were present, whereas in the
Rumeldeae, gquercetin, 3-0M§ quercetin and 3%,4'=di0Me quercetin
vere located. Ouercetin was the only flavenol in the
Coccoloboideae. Kaempferol and its monomethoxylated
derivatives were coniined te the subfamlly Folygonolideae.

Luteolin, 7-0Me luteolin and 7,3',4'~triObie luteolin
were the flavenes located in this family and which ware
confined to the polygonoldeae and hRumoldeacs JIn the
Pol ygonoddeae lutgalin was present in Polygonus gg,_g_bzm,
7-Oe luteolin in pelygonuscamplexicaule nd 73',h!~triOMe
luteolin in Oxygonun ginuvatums w' acetosells was the

only member with & flavone (luteolin) in the subfanily
Runoldeas,
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Glycoflavones located in this famlly were restricteé
to the two subfamilies Rumoldeae and Coacgléboid&ge, of
which isovitexin (6-glycosylated apigenin) was present in
punlenbeckia platiclade (Coccolohoideae) and 3'-GMe orientin

in fuwex gcetosella {Rumoldsas),

Of the 12 phenolLic acids detected, vanillic, ayringie,
p~CH benzoic, gentieic and p=counaric aclds were common to
all the 3 subfanpilies, Vanillic acid showed 100% incidence
in all the tribes. Syringlc acid uwas confingd to
Folygonoidese and Rumoldeae whereas protocatechulc acid was
present in all the subfamilies except Rumoidese. Gallic
acid was restricéed to the subfamily Folygonoldeas,

All the members screened showed the presence of saponins
and steroids. Elght ocut aéxgizgpeen plants showed positive
tests for tannins and proanthocyaniding, of which &4
belonged to the Folygonoideae, one to th@ Fumioideae and 3
to the (occoloboideae. Guinones were Located in 5 plants.

None contained iridoids or alkalolds.

DISCUSSION

The digtribution patitermn of the flavonolids, phenclie

- aclds and other natural products indicates, the hogogeneity
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of the family Polygonacese. ALl the plants poseess the
came type of Ilavonols and yhendlic acids. 7The abgsance

of iridoids and alkalolds are the othepr unifying characters
9f the family.

in the subfamily Coccolobolidese, all the members
contained flavonols. The 100% incidence ef flavonole,
proanthocyanidins and tanninsg strongly points the primitive
nature of thiz subfamily. Fellen morphology slso appear to
ve unique for this subfamily. The ektsxine surface conslsts
of proximsl irregular protauberences, supported by a
moderately thick tectum underlain by notably reduced
columella, greatly thickened foot layer and an exiremely
thin endexine (Nowicke and Skvarla, 1977).

The subfesily Rumoldese appears to be relatively

- advanced over the other two taxa. 7The overall Low percente

age of incidence of flavonols (50%), tannins (25%) and
proanthocyaniding {(25%) is im support of its advanced
position in tie evolutionsry sequence. 1t say be noted
that, of the three plants devold of {lavenolds, two belonged
here. ralynological data(?antoporate and very finely and

ﬁ
! evenly spinulose ekteg}ne (lowicke and Skvarla, .C.§>alaa

show the identity of/aubfamily.

The sublfanily Polygenoldeae seems e have an

internediate position in the ovolutiouery sequences
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Eventhough this subfanily has a high ineldence of
flavanols.}which is consldered to be a primitive character,
three plants oitt of hinéd showed the presence of flavones «~
an advanced character. The lesser percentage of incldence
of tannins (40 %) and proanthrocyanidins (40 %) also shaﬁa
its relatively advanced naturce Palynologically this
subfamily has a wider range of pollen type especlally within

e genera Polygonum (Nowicke and skvarlay lLige)a



