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SUNMMALY ARD HIGHLIGHTS

The Qaryaphyllales are unicue in containing a numbe§ of
features such aa petype plastids, betalalns and pantoporate
type of pollen. lhe absence of betacyaning in the Caryo-
phyllaceae and Molluginacese is often cited to recoumend the
expul slon of these taxa from this order. The families
Didiereacess and Cactacease are includad here aiter the

discovery of betacyanins from thea.

The thesis incorporates chemical studics on 98 plants
balonging to the Amaranthacese (23), Chenopodiucese (13),
Cackaceae (5), lyctaginaceae (5), Fhytolaccaceao (4),
Fortulacaceae (3), Besellaceas (1) Caryophyllaceae (24)
and rolygonaceas (17). These nmembers have been scraggsd for
various chemical markers such as leaf flavenoldo, pﬁenﬁlic
aclds, preanthocyaniding, tannins, saponins, clkalolds,
guinones and lridolds. The data havemheen used Lo asszess the
intrafanilial classiildcations, interrelationghlps among
vardous familics and the phylogenetic history of the
different taxas at all levels of hlerarchye The position and
status of certaln controversial taxe are also evaluated. The
highlights of the present investigation are summarised belows

1

»  Flavonols formed the dominant phenolic pigments of the
Caryophyllales, The Amaranthaceae, Chenopodiaceae, Cactaceae,

Illecebraceae,4Fetsveriaaeae, Nyctaginaceae and Folygonaceae
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are rich 1E,theaa conpounds. Flavoneg and glycoflavones
predominate&?the Caryophyllaceae, All these groups of
flavonolds Qgie equally represénted in the Besellaceses In
the ?oftulacaceae and in the Phytclaccaceae flavonolds were
absents Though preoanthocyeniding and tannins were seen in
both the Polygonaceae and Cactaceae, their distribution was
very rare in the latter femily. Alkaloids have & very
restriéted oceurrence, obtalned from the Phytolaccaceana,

Cactaceae, and Chenopodiaceae. CGuinones were lLocated only

in the rolygonaceas, Saponins and steroids were universally

present, Iridoids were abgent in all the famllics screcnsd.

The presonce of quinones as the dominant phanolic

plgmenta and the occurrence of tannins and proanthocyanidins

mark the Polygonaceae digtinct from the other families screened.
Thase characters Jjustify the separation of this family from
the Caryophyllales and placing them in a monotypic order the

Polygonales. The presence of unilocular ovary and solitary

-ovules in basal placentation and more or less curved enbryo
~v¥alldates treating the ?plygunales in the subclass

Caryophyliidae along with the Caryophyllales.

The remaining families of the Caryophyllales form a
nore or less homogenous order, characterized by the pressnce
of‘gttype,plaetida.iﬁantoporate type of pollien and absence of

: .~

quinones and tannins. 5sut the distrivution of various classes
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of Dlavonolds demarcateltwo groups in the Caryophyllales.
The first groug)mmntainiug the Amaranthacese, Chenopodiaceae,
lHyctaginaceae, lllucebracese, 3aselgaceaa. Fetiveriaceae,
Ehytnlaccaceae and fortulacaceaa,@§TE>charactariaed by the
presence of flavonols as the mein phenolic plpments. Apart
Irom this, alkalo&&a are also détected Lfrom this group only.
Except Illecebraceae all these fasilies characteristically
produce betacyanina. The second groug)with the Caryophylle
aceas and Molluginaceaﬁ;weiﬁ>charactarized by the predemie
nance of flavones and glycoflavones, and theyaprodqce
anthocysnins ingtead of betacyanins, The Illecebraceae,
differing irom the former group in {the absence of betacy~
sning and from the latter group in the sbsence of {lavenes/
lycoflavones, are considered 28 an intermediate taxcn.
This farmily is placed in the 2nd group for the time beling,
Theas two groups correspond to two suborders, the
Chenopodineae and Caryophyllinene proposed by Mabry et al,
VI1977) e

Within the suborder Chenopodineae, the Cactaceae,
Alzoaceae, Hyctaginaceae, rortulacaceae, rebiveriaccae,
and Gisekiaceme contained flavonols es the gole flavonoids
and form a subgroup within the Chenopodineas. Flavones
and glycoflavones were not logated from this group and at
least two fawilies contained proanthocyanidins, The

amaranthaceae, Chenopodiaceae, Dasellaceae and Phytolaccaceze
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comprise a second group and appear to be very closely
related because 0f the higher dncidence of flavonole and

in containing flavene and/or glycoflavones in & few members.

Within the femily smaranthaceae the tribE‘ﬂeloe%ae,
beldng deveid of flavonoclids, is found %o be different from
other taxa and thus deserved a separate statuss Ihis tribe
is elevated to a subfamily Celosioldeae in per with the
Amarantheldeae and Gomphrencidene. The subfepily
Cel osioideae, thcugh considered primitive on morphological
grounds, show advanced chemical characters like elimination
cf flavonodd systeme Of the 3 subfamilies in the
smmranthaceae, the sudfamily Asmarsntholdeae is the most
primitive because of p:eéominanca or fiavanﬁls. The
subfamily Gospirenslidieae has & combinatlon of advanced
flavonea and piimitive fiavonolas and therefore ogcuples
an inﬁermeéiate pesition in the evelutlonary segquence

between the Celosioideae and samarantholdese,

gagella rubre differs from sll other plants screened
in the Chenopodiscesne in possessing agl thé three types of |
flévonaida (flavonol s, flavones and glycoflavones)s This
uniqueness of Bagella validates its separation and
elevation to a unigeneric family, the Basellaceac. the
chemical distinctiveness of Beta vulgaris, in contalining

glycoflavones which are not otherwise gseen in the
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Chenopodliaceae, is conmidered sufficlent to assign a
subfamily stetus, the Setoldeae, to thilis genus.

Exigtence of two tribes in the Cactaceae 1s 2ztablished
by the chemical study. OCf the two tridbes, the o§§nﬁiaaa
seem t0 be more gfimitive due to the highar percentage of
incidence of quercetin and more varlety of flavonols. The
trive bLehlinocactene is relatively advanced with a highey
percentage of incidence of kaenpferol, a less hydroxylated
compoundsand with fewey variety of flavonols, iic chemical
difference was chserved between the lealy and leaflese

menbers of the Cactacent.

ket;veria.ggggggggg is quite distinct Irom the rest

0f the Phytclaccacess screened in containing ilavonols., 1t
al 0 has e rare distinction of poasessing sulphides wihdch
are otherwise not observed in the Fhytolaccaceacs This
chemical uwniqueness support the family atatus assigned to
1t,

The ianter-reletionghips of Glsekis with all three
families, the Phyts;accaceae Alzoaceae and Molluginaceae,
with which it is aaaoaiateé}gne time or other, is
evaluated. Gigekia shares some characters each with sll
the three families. But the unique combination of
characters found in Gisskia makes this genus an odd meober

in all theze three families, Therefore, the creation 0of &
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unigeneric family, the Glsekisceae iz uphelds

The position of Sphenoclea, which /is kept in the
Fhytolaccaceae by Adry sha%?ﬁgg evaluated and ite placement
in the Compantlaceae rather than the Phytclaccacese is

supported.

The Illecebraceae, with only fiavoncls, are léentifled
as a separate group from the flavone/gliycoflavone « rich
Caryophyllaceae and thus the validity of the Jamzily
Illeeebraceée is Justified. uwithin the Caryophyllaceae
the cheslcal data bring forth the existence of two distinet

groups, the Caryophylloidsae aﬁd sl sinclideae,

The distribution pattern of the flavonoids and other
chemical sarkers indicate the homogeneity of the family
Polygonaceas, all the plants possess similar flavonolds
and phenollc acldss

Based mainly on chemicsl characters, but supported
by other evidences, a Rosalean or pro-rogslean origin of

the Caryophyllalces is proposede.

A cladistic analysis is carried out using chemical
date and date from other disciplines and afé}adegram is
prepared)cased on Wegner's ground plan divé?genme methaﬁ)
to depict the Phylegenitic status of the families and the
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dichotomies met within the groups The Amaranthacese are
found to be the most advanced fawily and Cactaceae the most
primitive, while rest of the families are positioned in the
intermadiate levele in the evolutionary pequences

In addition, the present work bringe out data on the

‘ chemistry of many plants, which were not studied previously,
A number of new sources of flavonoids (especially bioe
flavonoids) tannins, saponins and alkaloids are ifdentified,

The new sources of chemicsl compounds ldentlified are

present belows
1. NEW SOURCE 10 JOID
Luteclin = Polygonum plebejum, Rumex acetogella

(Polygonacean),

7=0Me Luteclin = Agenaria foliosa, A.xeshmirica
(Caryophyllaceae)

Orientin -~ Slanthus Jdaccuemontil, Polycarpea
corymbopa, Silens conoidea (Caryoe
phyllaceae) '

Quercetin - Hernlaria birsuta, (illecedraceae)

ghenepodium mursle, Agroglechin
Sepudiflora (Chenopodiaceae), Polygopum
slpinum, Espuphidiun, E.hydrepiper,
~Bekagboirice, Pe.hetrophyllum. Antigopen
leptopug, Esrsicaria glabya,
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Countia Sp., Qpuntin dillenid,
lemdllagpia Spe (Cactacene)
Chenopodium hybridum {Chenopodiaceae)

Sagina procumbens, (Caryophyllaceae)
Alternanthors sessilip (Amaranthaceae)
Sagina procumbens (Caryophyllaceae)
Alternenthora gopsilis, (Amaranthaceae)
Eolygonuu plebejun, Humex aggtogeila
(Polygonaceas)

&i}w sepailis, (Amaranthacoae)
Cerastium 5 » Polycarpea
sorymbosa {(Caryophyllaceae)
Arenaria £oli0pn, Ae
progcumbens, (Caryophyllaceae)
Eolygonum awplexicaule (Polygonaceae)
Alternanthers sgessilis (Amasranthaceae)
Alternanthers segsilis, (Amaranthaceae)

Arenaria fesbucoldes, Pclyearpea coryuboge
Aenryophyllaceas)

» Sugine

- Oxygonum ginuvatum (Folygonaceae)

Bolygonam plebejjum, B.hgtropbyllum
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(Polygonaceae)s Gereus forbesid,
Seperuvianus, Cereus Sp., Mapillaris Sp.

felocagtus 5p., Qountla Sp., Poreskia
grangifolia (Cactacese), Agroglochin
persicarioides, {henopodium murale,

Chenopodium botryodes, C.hybridum, Kochia
Andica (Chenopodiaceae), Bougainvillea
spectabiliz (Nyctaginaceae), Hernlaria

hirsuta (Illecsbraceae).
J=0iie Kaempforcl e &W pungens (Ameranthaceae)

b0t - Polygonun keshoiricum (Polygonacece),
keempfercl Cereus peruvisnua, Gereus Sp., Feresgiia

grenaiiolia (ﬂactacaae), Agrogiochin
persicaricides, Chenopodium botryvodes,
Kochla indies (Chenopodiaceae),

. Boerhavia procunbens (Nyctaginaceae),
Arenaris festucoides (Caryophyllaceae),
Herniaria hirsuta (Illecebraceae),
sllsenis nediflors (Amaranthecese).

7+ 44" =D40Ne - Hothosserva brachiata (Amaranthaceae).
Kaeapferel :
Quercetin - Eolygonuz hydropiper, D.amphibium, L.

alpinum, P.kashmiricum, E.hetrophyllum,
Persicaris glabra, hHumex acetosella,
Antigonon Leptopug, Gogeoloba grandi-
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(Polygonaceae), Mamillaria Sp., Opuntla
dillenii, Feresiida grandifolia,

(Cactaceaey, Agroglochin persicarioides,
Chenogodiun murale, Kochia indica,

Sslicopnia brachiata, Suseda fruticoss,
Senudifbora (Chenopodiaceae), Heyniaria

hirsuta {(Illecebraceae), \

Eglygonun plgbejun (Polygonaceae),

Pgtiveria alliacen (Petliveriaceae),

Agrva javanica, Gomphrena globosa
{Amaranthaceae). -
Persicaria glabra, Folygonum hydropiper
Peglpinum, E.lkashod s Eo ophylium,

Bumex hagtatus (Polygonaceae),
leloeactug Spes Qpuntia aillenil
(Cactaceae), Beta yulparig, Ghenopodium
bryosma, Heloxylon yecurvum (Chenopode
inceae), Digera guricata, Aerva javanica
(Amaranthaceae), Bougainvilles gpecta=
bilis, Beglobra (Kyctaginaceae),
Alternanthera pungens, Gomphrena globoga

{Araranthaceac) s

Eolygonun hetrophyllum (Polygonaceas),
Cexeus forbesil (Cactaceae), Saligornia
braghiats, Suseda nudifiora (Chenopodi-

aceae), plgera muxicata {amaranthaceae)
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7«0Me Guercetin - Chenopodium hybridum (Chenopodiaceae),

Polygonun egplexicaule (Polygonaceas),
3,43 =010 » Eolygonum amphibium, E.slpinum, E.
Quercetin Kashoiricum, Rumex hastatus (Folygonaceae),

Opuntia dillenil, peresitis grandifolis

(Cactaceae), Zetiveris allisceae

(Petiveriaceae), Aparanthug caud Tug,

Digera muricatn, Gomphrena decumbens,

Gegelopioidea (Amaranthaceae),
7y3'<Di0Ne - W<W (Caryophyllaceae).
Guercetin

To3'=h'=TriOMe = Oxygonum sinuvetum (Polygonaceae).
Guercetin ’

Le GLYCCFLAVORES

E~CuClycosylated - Muehlenbegkia pleticlada (Folygonaceae),
apigemn-(Iscmy Arenaria kachmirica (Caryophyllaceae),

Vitexin - guoubslus bageifer, Silene wulgaris,
Arenaria M, askaphmirica, Cerastium
menogpersa, Stellaria medis, Vaccaria
pyramidata (Caryophyllaceae)

4'=0Me Vitexin -~ Diantbus barbatus, Arenaria fest gesn,
Ae neelpeervenaig, dagine procumbens,
Spergula agrvensis, Lychnig apetals,
Le.goronoria, gagnnaﬁg- vaccaria,

Silene tenuis (Caryophyllaceae),

Basslla rubra (Basellacese).
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T2¥=Di0Me vitexin =~ Lychnlg coropnoria, Stellacis media
{Caryophyllaceas). '
7,bV=1govitexin - Lychnis goronozis, planthug

acquarontit, Stellaria pedia,
{Caryophyllaceas).

Orientin - Rumex acatogella {Polygonaceae)

Se¢ ALKALO

Beta vulgarlg, Chenopodiuvm sibum, Gemurele, C.botryodes,
g.ybri&um, Sugeda fyuticoss, S.nudiflora, Salsola bryosma,
Heloxylon recurvum (Chencpodlaceae), 3oerhavia procumbens,
Bougeinvilles gpectabilic (Hyctaginoceae}, Phytolacca
acinosa, Pelatbenia (Fhytelaccaceae), Cercus forbesil,
Geperuvianug, Goreus Sp., Mamiliaria Sp., Selocactus Spe
Opuntis diilenid, Opuntis Sp., Delcskia grendifolia
(Cactaceas). ‘ : '

6. EROAGTHOCYANIDINS

Gereus peruvionus, ﬁﬁuiatg,ﬁ gitlendd (Cactaceae), Eolygonum
Lepathifolium, Pe.agphibium, Beolgbegun, Persicaria glabra,
Rumex patientis, sntigonon leptopus, goggoloba grandifiora,
juehlenbeckia platiclada (Polygonacess)

7. ZTANNINS
polygonun Lepathifolium, B.anghibivs, D.ghebelun, feratoaria
glsbrae, Dumex patieotia, Antigonon leptopus, Cogeol oba

grandifiora, Mushlenbeckis platiclads (Folygonaceae) .



