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The Chgnopodiaceae, the 'Googefoot' family, consist
of about 100 genera and 1500 species (Cronquiet, 1981) of
cogumopolitan distribution. The family is represented
abundanily in desert and somidesert regione. HMany members

of this faxnily are halophytes.

The Chenopodlaceae members are predominantly herbas
The Leaves are alternate, rarely opposite, entire (lobed or
toothed in Chenopodium)s Flowers are generslly small end
greenish, femany and glcmérate in the Leaf axils or in
bracteate or bractless spikes, éanicles 6r cymase Flowers
are moatly regular, perfect sometimes unisexual. Sepals
(1=5) (6), distinct or basally connate, petals absent,
s%gééhgmg} the same number as the sepals andg oppo§1te to
them, but sometimes fewer, filaments distingt or connate
at the base, hypogynous or inserted on an annulalr disc¢ or
adnate to the base of calyx. Anthers are tetrasporanglate
‘and dithecal , opening by longitudinal slits. Uvary is
superior but in Beta it is halfeinferior, calpels 2~3(=5),
united to form compound unilocular ovary with distinct or

more or Lesz connate atyles. Ovule solitary, besal,



" amphitropous to pore often camgyletropous,

crassinucellar. Fruit is generally an urticle or Auts

in Beta zeveral fmits rs.gzezi together with the calyx forming
a multiple frult, Seeds are lenticular with annular or
spirally twlsted dicotyledéns ewbryo., In Dygphanis the
subryo is only &lig?xtlf gsurved,

Egonombcally the aost important plant in this family
is Bgta wulgaris.ver. raps (sugar beet), & source of sugar,
which is a eui:aﬁ‘i;ute for cane gugar. Annual production of
sugar beel exceeds 220 million tons, mostly Lrom Soviet
Union and Europes. spart Irom that, many varities of 3gta
?{k_@l_égris are used as lealy vegetables, they arc Seta vulgaris
. var. gicile (Swisscnard), BeYulgaris var. crassa (iangels)

2l

and B. vulearis var. yulgaris (Garden beet), Other vegetables
- from this family include Spinscia Sleracea (Spinach), ﬂ‘i%ﬁﬁ
fruticosa, §.W.) Salsola brgogm% Chenocodium album
and C,. Wvﬂ& 2 geugeggre% » Chgnopodium guinos (Guinoa)

. also belong to this femily, Frutts of Chenopodium
ambrosioides ver, anthelminticum yield a vulatiie oil

.eontaining ‘ascaridol', an anthelmintic, .

3ased on the nature of emxbryo, Bentham and hooker (1880)



divided the femily Chenopodiaceae into twe series, The

,“Cyclabeae and Spirclobeae., fthe ﬁyclshgaei?ﬁ characterized by

cyclizel ezbrya whe:eas Spirolobeae haps spirel esbryts Te
series cyclabeaezia classified into seven tribes viz, \he

Luchenopodiene, Atxiplic&a&, Canghoresuese, 00rispnr‘zﬁe,

relychemoae, Chencloceae and Salicprneaeu Spirclobese

. containg four tribes, 3@?&&&&.‘3ax3%¢ae, Zarcebatidese and

Lubogell et

yilliam and Ford \1574) classified the fandly into 3
subfnuil les, the Chenopodiene, Salsoleae and Seteae. The
subfamil; Chenopodieae one characterized by the presence of
uycllcal erbryo, endospera in the seeds, supevior avary and
absence of operculum in the fruit. Spiral enhryo, s&pﬁriot
QVary?abeence of endospera agé cperculum are the distinpuish-
ing features of the SalsOleae, whercas Petsas are demarcated
by cyclical esbryo, operculus in the fruit, endbapera angé
sepiinferior OVErY, Thé subfamily Chenopodicse contsin 20
genera, Saleoleae 14 genera and Heteae two l.e, Hablltzia

2ag Hetn,

Blackwell {1577) recognized .only two subismilies, the
Chenopodicldene and Salsoloideae, the former with c¢yclical
embryo and the latter with spiral embryo.

The existance of these two distinct groups in the

lTamily Chenopodiacene was recognized by many authors like
snghed \1364) Iljin (1936) and ULbrich (19%54) aleo,
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Most of the taxonomists do not agree iu keeplng
Eubasalleaesgne iaat tribe (Bentham and Hooker, 1880) along
with other members of Chenopodiaceas. Eictler {1B76)
scparated thiz tribe from the Chenopodiacese and raised to

the status of a fermily,Bagellaceae. This separation is
| supported by oany (Ingler 13643 Lewrence, 1991 Cronguist,
1951}« The Eubasgelleeae &iffet? from the rest of the
‘Chenopodiaceas by the\hiseriateﬁperi&nth and ¢limbing habit,.
ralynologlcally %heAcubbidal polien grains of Zagells are
highly wnigue in the angloaperms{iowicke, 1975} and &niirely
differvent from the rest of the Chenopodiaceas. ”

Cytologically also th;§ uniquenegs is eviden§£5
Bagella has X = 12 (Ehrenﬁééfer. 1976) as against x«- Y
o the rest of the Cbenopaéiaee;a. But the most importsnt
. date regarding the separation of Sosella come from the
ulirastructure of sieve element plastids, The Amaranthacese
and Chenopodiaceae are the two families in Caryophyllales
{perbaps in anglospermg) having the P<II1I sub-type plastids
wlthout protein crystallolcs. But Basells, like most of
the other membe:s of Caryophyllsles are with globulay
protein crystslolds (Behnke, 1976). Moreover, the Cym

protosynthetic vethway present in Chenopodiscese is mbseat

in the 3&&9};3 which hasg C3~pathmay.
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PREVIOUS CHEMICAL WORK

The known chemlcal data of vaiicus Chenopodieceae members
include flavonoids, slkaloids and steroids (Table-4 ). ‘
Flavonolds reported in this family are flavonols like kaempferocl,
gossypetin end flavones such as T=O=-methyl 1luteclin. Fyridines
and quinolizidines are the types of alkalolds reported in thia
family. The steroids reported in this farily iacluds estropnen,
Eg-ecdyeane,‘pdlypodine-a and sitostercl. The autritional
and phytochemical studles on sone edible mecbers of the
Chenopoediacene is presented in the appendixe.s

In the prepent study, 14 members of the Chencopodiaceae

have besn screened for various chemical ﬁarhers and data thus
obtained have been used to understand the intrafamilisal
classification.

The plants were collegted from different localitics

like Kerala (Chenopodiuvm smbrosioddes), Gularat (galsols
braypsma, Chenopodium murale, Cealbum, Sueda nudiflorz,
Haloxylon recurvum) end Kashmir (Chenopodium botryodas,
Agroglochin persicarioides)s. ALl ithe voucher apé@imans

have been éepositéd in the Herbarium of MeS. University of
Baroda, 3areds, India, Mature leaves were used for the

analysis of phenolics and other chemical markers. 7The
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procedures followed in the extraction, isolztion and
identification of these compounds are described in
Chapterez,

HESULTS

The distribution of flavonoids, phenoclic aclds,
alkelolds, saponins and gtercids from leaves of 14 mesbers

of Chenopodiaceae 1s presented in the tables5and6-

Al the membels scraensd contained flavonols. [gta
vulgaris var, rapa and Basella rubra were the members
contalning glycoflavones. rFlavones were lLoceted in Basclla

only, which inclcentally contsined flavonols and glycoflsvones.

The subfamily Chenopodicdeae in which 9 specles were
analysed showed the dominance of flavonolss The diiferent
type of flavonols identified in this subfapily were wonow=,
or dimethoxy derivatives of!%aempferal and ouercetin.
Raemplferol vas detected in 4”éeﬁbera, agroclochin persicare
loldes, Chenovodium muyxalg, QL. botryodes, e Bydridum
&nd hochlie indica. agroglochin persicarioldes, Chenopodiug
Eurale, W indica and Salicornia brachisie contained
quercetin. 4'-Olle Kaemplerol was present i.n. agroslochin
persicarioides, Lhenopodium botryodes and iochin indica
whereas 3'»=Uhe quercetin was detocted in Bgia vulgaris var.
¥&pa  and ghenopodium glbum. 7-OFe wuercetin wap located
ia Chenopodiwm pybricum. saliconn%s oraciiiata contalned
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34'«di0Me quercetin, 4%«0OMe Vitexin was the glycoflavone
isolated £row 39ty Wilgaris VAar. Lage. ‘ .

¥Four seczhers of the subfaxily Balsolclideae gontained
guercstin and its various methoxylated derivativess Guercetin

was located in Sugeda frutlcosa and S.pugiflorae. 3'-0Oe
Guercetin was present in M fxruilicoza, sZalgolg brayossa
and Haloxylon rscupvun, Suaeda nudiflora was the only mecber
with 4'e0ite quercetin. 3',4'=giOMe gquercetin was located in

two species, Suneds pudiflora snd jialoxylon recurvum and 7',4'-
dile quercetin wes present in Suncda fruticoen,

dagelia rubre was distinet in contaiming a fisvone
{acacetin}, a flavomol {7, 4'~divNe kaempferol) and & glyco-
flavone (4'=OMe iscvitexin). '

Nine phenollc acids have been detected in this fundly,
of which, venillic, Syringlic, p-0OH benzole; melilotic,
gentisic, ferulic sad resorcylic acids were conmon %o both
subfamiliase Frotocatechulc acld was cozzﬁned to the
subfanily Selstloldene. .

Saponins and sterolds were univergally preseni. Line
out of 14 plants showed pogltive test for alkeloldds. Iridoids,
tannine, quintnss and proanthocyanidins were abgent in &ll

the mecbers screencde |
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Basella differs {rom all other plants screened here in
possessing all the three types of flevonolids 1l.,e. flavonol
i?,b-d;fggﬁ %acmgferol) flavone {ecacetin) and Llycclluvane
{4t =Dlie is;vitexin). This pecullar combination of :lnvandl,
flevone, glycollavone is found nowhere in the Chenopodiamcead.
This unigqueness of Bagella valldates the separation of the
kubagelleae to a sgparate family Basellacese as practised by
wany taxonomists (Eichler, 1876; fehktajan. 15803 Crﬁnquist,
1981). |

With the removal of Basella the family Chenopodiaceas
becomes a homogenous cluster of genera characterised by the
predominance of {lavonols, absence of iridoids, tannins and

proanthocyanidins,

Beta vulaparis var. rapa is chemicaslly very distinct from
11l other plants sereened 1& containing glycoilavong along with
{lavenols. Thiz cheplcal 1dent1ty warrant a separaié stutus
for this genus. ‘The creation of a separste subfamily
detiodeaw to incorporate this genus as done by kifiiam and

Ford (1974) is thus supported.

The two subfanilies of (Blackweil, 1977) Chenopodiaceae
showed more or less same flavenold distridution pattorn,
gventhough the pethoxylation pattern is different in some



casee (7,4'-di0ie guercetin is present only in the
Salsololdese)s The 5 tribez (2 and #) represented in the
present study did not show eny chemlical identitdes among
themselves. 1he sbsence of chemical distinctiveness in the
various tribes of the Chenopodiacene ls 1pdicat1va oi the
homogenocus nature of this family, which is also evident
frow palynologlcal and cytologlical studies. Palynologlcally
the pollen grains are charscterized by thick tectum with few
splnes and a thin foot layer'(%?icke, 1¥75)e Cytologically
the bpasic chromosome nuinber X = 9 is present uniformily

. N
ulwost throughout the fawmily (Ehrendorfer, 1576).



