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summary asp highlights

1

The Caryophyllalee are unique in containing a number of 
features such as p-type plsstids* betalains and pantoporate 
type of pollen* The absence of betacyanins in the caryo«* 
phyllaceae and Kolluginaceae is often cited to recommend the 
expulsion of these taxa fro® this order* The families 
Dldioreaceae and Cactaceae are included here after the 
discovery of betacyanins from them*

The thesis incorporates chemical studies on S3 plants 
belonging to the Amaranthaceae (23)* Chenopodiacoae (13)* 
Cactaceae (S)* Siyctaginaeeae (5), Fhytoiaccaceae (4), 
iortuiacaceae (3)* Sasellaceae (1) Caryophyllaceae (24) 
and ?olygonaceae (17)* These members have been screened Tor 
various chemical markers such as leaf flavonoidc* phenolic 
acids* proanthocyanidins* tannins* saponias* alkaloids, 
quinones and iridoida* The data have been used to assess the 
intrafaailiai classifications* interrelationships among 
various Tamil ie a and the phylogenetic history of the 
different taxa at all levels of hierarchy* The position and 
status of certain controversial taxa are also evaluated* The 
highlights of the present investigation are summarised belows

> flavonols formed the dominant phenolic pigments of the 
Caryophyllales* The Amaranthaceae* Chenopodiaceae* Cactaceae* 
Illecebraceae* Petiveriaceae* ^yetaginaceae and Polygonaceae
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n■>; are rich 1b these compounds* Flavone® and glyeoflavone®
;/ predooinated^the Caryophyllaceae • Ail these group® of 

fl&vonoids were equally represented in the Basellaceae* In 
the Portulacaceae and in the Phytolaccaceae flavonoids were 
absent* though proanthocyanldina and tannins were seen in 
both the Pdygonaceae and Cactaceae, their distribution was 
very care in the latter family* Alkaloids have a very 
restricted occurrence, obtained from the thytolaccnceue, 
Cactaceae, and Chenopodiaceae* Cuinones were located only 
in the Folygonaceae* Saponin® and steroids were universally 
present* Xridoida were absent in all the families screened*

The presence of quinones as the dominant phenolic 
pigment® and the occurrence of tannin® and proanthocyanidins 
mark the Polygonaceae distinct from the other families screened* 
These characters justify the separation of this family from 
the Caryophyllales and placing them in a raonotyplc order the 
Polygonales* The presence of unilocular ovary and solitary 
ovules in basal plaeentation and more or less curved embryo 
validates treating the Polygonal*® in the subclass 
Caryophyllidae along with the Caryophyllalea*

The remaining families of the Caryophyllales form a 
more or lea® homogenous order, characterized by the presence 

^ of $«type plaetids, Jantoporate type of pollen and absence of 

qulnones and tannins* But the distribution of various classes



of flavonoids demarcate^two groups in the Caryophyliales•
The first group^ containing the Amaranthaceae, chenopodiaceae
hyctagtnaceae, lllecebraceae, Baselyaceae* Petiveriaceae*

L$
Phytolaccaceae ana Portulacaceae# <hxe> characterised by the 

presence of fiavonola as the main phenolic pigments* Apart 
from this* alkaloids are also detected from this group only* 
Except Xllecebraceae all these families characteristically
produce betacyanina* The second group, with the Caryophyll-

ts ^
aceae and Molluginaceae <were> characterised by the predomi-*

)
nance of flavoaes and glycoflavcnes# and they: produce 
anthocyanins instead of betacyanins# The Illecebraceae# 
differing from fee former group in the absence of betacy- 
anins and from' the latter group in the absence of flavones/ 

gLycoflavones* are considered aa an intermediate taxon.
This family is placed in the 2nd group for the time being# 
These two groups correspond to two suborders# the 
Chenopodineae and Caryophyllineae proposed by Mabry al. 
Vlb77).

Within the suborder Chenopodineae# the Caetaceae, 
Aizoaceae# Nyctaginaceae# PortuLacaceae# Petiveriaceae, 
and Gisekiaceae contained flavonols as the sole flavonoids 

and form a subgroup within the Chenopodineae* Fiavones 

had glycoflavones were not located from this group and at 
least two families contained proanthocyanidins* The 
Aiaaranthaeeae# Chenopodiaceae, Saseliaceae and Phytolaccacea
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comprise a second group and appear to to very closely 
related because ox' the higher incidence of flavonols and 
in containing flavcne and/or glycoiiavones in a few members*

Within the family Amaranthaeeae the tribe Celoseae, 
being devoid of flavonoids* is found to be different from 
other taxa and thus deserved a separate status* This tribe 
is elevated to a subfamily Celosioideae in par with the 
Amaranthoideae gold Gosphrenoldeae* The subfamily 
Celosioideae, though considered primitive on morphological 
grounds, show advanced chemical characters like elimination 
of fiavonold system* Of the 3 subfamilies in the 
/tm&ranthaceae, the subfamily Amaranthoideae is the most 
primitive because of predominance of ilavonols* The 
subfamily Gomphrenoideae lias a combination of advanced 
flavones and primitive flavonola and therefore occupies 
an intermediate position in the evolutionary sequence 
between the C&Losioideae and nmaranthoideae»

Basella rubra differs from all other plants screened 
in- the Chenopodiaceae in possessing ail the three types of 
flavonoids (.flavonol s, flavones and glycoflavones) * This 
uniqueness of Baaella validates its separation and 
elevation to a unigeneric family, the Basellaceae* The 
chemical distinctiveness of Beta vulgaris, in containing 
gtycoflavoneg which are not otherwise seen in the
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Chenopodiaceae, is considered sufficient to assign a 
subfamily status, the Betoideae, to this genus*

Existence of two tribes in the Cactaceae is established 
by the chemical study* Of the two tribe®, the opuntioae 
seem to be more primitive due to the higher percentage of 
incidence of quercetin and more variety of flavonols# The 
tribe Echinocaete&e is relatively advanced with a higher 
percentage of incidence of kaempferol, a less hydroxylated 
compound^and with fewer variety of flavonols* lie chemical 
difference was observed between the leafy and leafless 
members of the oactaceae*

retlveria allincead is quite distinct frbm the rest 
of the Phyt&accaceae screened in containing flavonois* It 
also has & rare distinction of possessing sulphides which 
are otherwise not observed in the Fhytolaccaceae# This 
chemical uniqueness support the family status assigned to 
it#

The inter-relationships of Glsekla with all three 
families, the Phytoiaecaeeae, Aisoaceae and Molluginaceee,

6\A?

with which it is associated/one time or other, is 
evaluated. Gisekia shares some characters each with all 
the three families# But the unique combination of 
characters found in Glsekla makes this genus an odd member 
in all these three families# Therefore, the creation of a.
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unigeneric family, the Cisekiaceae is upheld*

The position of sphenocien, which/ia kept in the 
Phytolacc&coae by Airy evaluated and it® placement
in the coopam&ecfiae rather than the rhytolaceaceae is 
supported*

The Illecabraceae, with only ilnvonols* are identified 
as a separate group from the flavone/glyooflavone * rich 
Caryophyiiaceae and thus the validity of the family 
iliecebraceae is justified* within the Caryophyllaeeae 
the che&ical data bring forth the existence of two distinct 
groups, the Caryophyiioidea© and ^Islnoideae*

The distribution pattern of the flavonoids and other 
chemical markers indicate the homogeneity of the family 
Polygonaceae* All the plants possess similar flavonoids 
and phenolic acids*

Based mainly on chemical characters, hut supported 
by other evidences, a Eoealean or pro-rosalean origin of 
the caryophyllaies is proposed*

A cladistic analysis is carried out using chemical
£data and data from other disciplines and a Cladograa is

praparayased on Wagner's ground plan diverge -rthod, 
to depict the PhylcgenltXc status of the families and the
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dichotomies met within the group* Hie Amaranthaeeae are 
found to he the moat advanced family and Cactaceae the most 
primitive! while rest of the families are positioned in the 
intermediate levels in the evolutionary sequence*

In addition, the present v/ork brings out data on the 
chemistry of many plants, which were not studied previously. 
A number of new sources of flavonoids (especially bio* 
flavonolds) tannins, saponins and alkaloids are identified*

fhe new sources of chemical compounds identified are 
present below*

1* MEW SOURCES OF BIOFLAVONOIDS

Luteolin « Polygonum olebe.lum. Rumex acetoaella
(^olygonaceae)»

7-OMe luteal in • Arenaria follosa. A.kashmirlca
(Caryophyllaceae)

Orieatin * Etetet
corymbose. Silene conoldea (Caryo- 
phyilaeeae)

Quercetin - Hamiaria hirsute. (lllecebraceae) '
Chenopodluta murale. Aaroiloefain 
oerslearlcddes. Suaeda frutlcoaa. 
S.nudiflora (Chenopodiaceae), Polygonum 
aloinuia. P.aaphlblum. P.hvdroDioer. 
g.kaahmirica. P.hetrophyllum. Antlaonon 
leatopua. Peraicarla glabra.
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7»0He

2. FLMQUm
Apigenin 
4»-0He Apigenin

Lute ol in

3f-0Me 
LutealIn

7-OMe Luteolin

L»»OMe Luteolin
3*y4***D10Ke
Luteoiin

7,3l-L,-Triorie
Luteoiin

3* PLAVORCLS •

Kaempferol

O&untla Sp«, Qpuntla dlUenll. 
Maalllagla. Sp# (Cactaceae) 
Chenooodiuia hybrldom (Chenopodiaceae)

Sagina procumbena. (Caryophyllaceae) 
Altemnnthera Beasllla (Aoaranthaceae) 
Sagina procuafoens (Caryophyliaceae) 
Altemanthcra sesailIs. (Amaranthaceae) 
Polygonum plebe.iua. Ruisex aoetoaella 
(Polygonaceae)
Alternanthera ae Bail 1b. (Amaranthacoae) 
Cerastium ntonosperaa. Polyearpea 
corymbose (Caryophyliaceae)
Arenarla folloean A.kashtnlrlcft. Sagina 
proeuabens* (Caryophyliaceae)
Polygonum aisplexicat&e (Polygonsceae) 
Altemanthera seaailia (Ameranthaceae) 
Altemanthera segtelila. (Amarenthaceae) 
Arenarla ffeatucoldes. Polvcaroea corymboaa 
ACoryophyUaceoe)
Oxygonum sinuvatma (Foiygonaceae)

Polygonum olebe.1Ufa, P.hetropbyllum
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4*-0Me
kaespferol

7*4»-DlOKe
Kaecupferal.

Quercetin

(Polygonaceae) f Ceraua i'oroeail. 
fi.Reruylanus. Cereus Sp«, Mamlllari* * sp*
lleiocactus sp«» 0,Dmtia Sp«, Pereakla i 
glmdiioila (Cactaceae), Agrodochln 

persicarloldeB. Chenopodlum aurale.

(Cteeaopodiaceae) » Bougalnvi.llca 
apectabilis (SSyctaglnaceae), ilernlarla 
hirsuta (Illecebraceae)•

* PfljjygBUMg kashairicuta (PolygonaceneK 
Cereua peruvlanua* Cereua Sp*# Pereskla 
grandliolla (cactaceae), Aar&glochin 
persicarloldea. Chenopodlua botrvodegu 
Kochia Indies iehenopodlaceae)(

' Boerhavla orocmabena ^ftyctaginaceae) »

Arenarla featucoidea (Caryophyilaceae)» 
Herniarla hirsuta (Xllecebraceae)» 

Alltaaaia nodiflora (Affiaranthaceae) •
- fclothagaerva brachlata (Amaranthaceae) *

• Ptftvaonua hydropiper. P«amahlblumt £« 

biplmaa* ff«Rashrairlcum» F.hetr ophyllmru. 

Peraicarls glabra, humex acctosella. 

Antlgonon leptoims. Coccoloba grand!- 

iiora. lluehlenbeckla platlclftda

3»GMe kaeiapferol - Alte ttteera nuneens (Aaaranthaceae)
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3»0Me Quercetin

3*-0Ke Quercetin

4*-om® Quercetin

(Palygonaceae)» Haadjllarla Sp., Onuntia 
dlilenll, Pereakla crandifolia. 
(CactaceaeJ, Agrosslochin persicarloldes. 
Chenogodius* tnurale» Kochla indlca. 
Salicornta brachlata* Suaeda irutlcosa* 
S»nudlffeora (Chenopodieceae) » Kernlaria 
hirsute (lilecebraceae)*
Ectocauta plebeJum (Polygonaceae)* 
letlverla oillacea (Petiveriaceae)»
Aerva .iavonica. Gotaahreaa globosa 
(Amaranthaceae)*

a&afeia»
Rumex hastatus (Polygonaceae)*
Melocactus Sp. # Qountia dillenll 
(Cactaceae), Seta 
fiibugi. sua&fla i’ruticoaa. Salgola 
bryossia, Ifaioxylon, recurvum (Chenopod- 
iaceae), Dlgera eturicata. Aerva .lavaniea 
(Araaranthaceae)ff Bougainvillea soecta- 
hills, B»glabra (Kyctaginaceae),
Alternanthera puneena. Goiaphrena globoga 
(Acjaranthaceae) *
Polvaonua hetronhyllura (Polygonaceae) , 
cereus iorbcsli (Cactaceae)* Salicorola 
brachlata. Suaeda nudlllora (Cbenopodi*
aceae)» siaera auricata (Asaranthaceae)•
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7-OKe Quercetin

3* ,ft#~MOSSe 
Quercetin

7#3*-Qiorte
Quercetin

7t3**ftt.Xri0ns 

Quercetin

ft. GLYCOELAVOKES

6~C-Glycosylated
apigenin*(I sovite 

xin)

Vitexin

ft*-OMe Vitexin

• Ghenopodiuta hvbridum (Chenopodiaceae) » 
Polygonum aa&lexlcaule (Polygonaceae)•

• Polygonum asohiblum. P.alpjnua. £• 
kawhgsiricum. Emm haatatua IFolygonaceaa),

dllleniii Perestela £raodlio|;,i&

(Cactaceae)* PetiVAKia gjaMfififift 
(Petiveriaceae} » Amaranthua £audatu^t

Digera murlcatn. Gomchrena decurobena. 
G.celoeloidea (Amaranthaceae)*

• Polycaroea corymboaa (Caryophyllaceae).

- Qxygonum sinuvaturo (Polygonaceoe).

* Muehlenfaeckla olaticlada Uolygonaceae;» 

Arenarla kachialrlea (Carvophvllaceael .

* Gucubalus bacclier. SHene vulgaris. 

Arenarla foliosa. A.kashmirica. Cerastium 

monoapergia. Stellarla media. Vaccaria 

pyramidsta iCaryophyllaceae)

* Dlanthus barbafrus. Arenarla festucoldea. 

A. neelgeerrenals. Basina orocumbens.

gaaEafta mM&»

L.coronoria. Saoonaria vaccaria.

Silene tenuis (Carvoshvllaceae).

Basella rubra (Basellaceae).
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7*4*-Pi0lfe vltexia 

7,4*-l8QVitexln

OrientXn

Lychnis coroaoria. Stellarla media
(Caryophyllaceae) *
Lychnis eoronogla, BteB&BIft

flcmiamontll, Stellayja media,
( Cary ophyllacaae) *
Ray,ex acetoaelln (Polygonaceae)

5. ALKALOIDS

ism viamrls. qianoAQdiua frtee&HB&au
C.iiyfarXduia, Suaeda frutlcosa, s^nudiflora, Sal sola brvosma*

Haloxyloa recurvum (Chanopodi&eeae) > aoerhavla procusabena. 

Bougainvillea spectabiiis (Byctagirmceae), Phytolacca 
acinose, P*latbcnia (Phytolaccaceae)* Cereus forbesil,

n-oeruvianua. Cereua Sp,t Lamillarla Sp«, Melocactua Sp«, 
Oountla dlllenli. Qcuntia Sp», 'PexeeKia. grandlgoUa 

iCactaceae}*

Cejreus Peruvians, fiBSS&m (Cactaceae),
lenathifolium, P.asH)hlblum»
Ruaex oatientia# Antlgonpn leptogMS, Sfan^if^SS&»

' Kuehlenbeckla platlclada (Polygonaceae)

7* TANRXKS
Polygonum leoathlfoUum, E**g£&J&£SBt ?ergi.«I&

al^bra. Rumex patieatla, Antigonon leRtpm,
grand 1 flora, yuehlenbeckia platlcladft (Polygonaceae)»


