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so
Ci-iEMGSISTKiKATlCS OF THE CHETOGDIACSAE

IhTaORiCTIt^

The Chsnopotiiaceae» the 'Goocefoot* family# consist 
of about 10G genera and 1500 species (Croaqulet, iy81) of 
cosmopolitan distribution* The family is represented 
abundantly in desert arid somidcsert regions* Many members 
ox this family are halophytes*

The Chenopodiaceae members are predominantly herbs* 
The leaves are alternate# rarely opposite# entire (iobed or 
toothed in Chenooodium). Flowers are generally small and 
greenish# 1-many and glomerate in the leaf axil a or in 
bracteate or bractless spikes# panicles or cymes* Flowers 
are mostly regular# perfect sometimes unisexual* Sepals 
(1*5) (6)# distinct or basally connate# petals absent#
stamens of the same number as the sepals and opposite to

\

them# but sometimes fewer# filaments distinct or connate 
at the base# hypogynous or inserted on an annular disc or 
adnate to the base of calyx* Anthers are tetrasporangiate 
and dithecal# opening by longitudinal slits* Ovary is 
superior but in Beta it is half-inferior# carpels 2-3(-5)# 
united to form compound unilocular ovary with distinct or 
more or less connate styles* Ovule solitary# basal#
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amphltropous to ©ore often carnpyl otrop ous* bi/lyigtjic, „, 0\ J
■ nl, *'*>i> \^*r

cr&ssinucellar# Fruit is generally an urfci&o orBut"#"

In Bata several fruits ripen together with the calyx forming 

a Euitipie fruit* Seeds are lenticular with annular or
ic>u:

spirally twisted dicotyledons embryo# 

embryo is only slightly curved.

the

economic imrnmaz .

Economically the most important plant in this family 
is Beta vulgaris.var. rapa (sugar beet}* a source of sugar* 

which is a substitute for cane sugar# Annual production of 
sugar beet exceeds 220 million tons* mostly from Soviet 

union and Europe# Apart from that* many verities of Beta 
vulgaris are used as leafy vegetables* they are Beta vulgaris 
var* olciln (swisschard) ^ B.vuigaris var# crassa (Hangela) 

and B. vulgaris var* vulgaris (Garden beet)* Other vegetables 

v from this family include Soinacia oleracea (spinach^ sueda 
fruticoaa# S.iaaritima. sal cola bryosma. Chengsodium album 

ao<^ 0, murals#oseujjocereai» Chenooodium ouinoa (Quinoa)

; also belongs to this family. Fruits of Chenopodium 

arobroaioidea var# anthelmintlcum yield a volatile oil 
containing *Ascaridol*, an anthelmintic*

TAxmom
Based on the nature of embryo, Seatfaaes and Hooker (1880)
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divided the £mally Chenopodiaceae into two series, lie. 

CydLobeae and Spirelebeae* The Cydooeae jxz characterised by 

cyclical embryo whereas spirolobeae has spiral embryo*
fi/^L \.

Series Cyelobeae iIb classified into seven tribes vi£* iv>e
^ i

Euehenop odieae» Atripiiceae, Camphorosaeae, Corispermoae,
ioiyehemoae, Chenoloceae aao saLicoraeae* Splrolobese

-

contains four tribes, Suedeae, Saisdeae, Sarcobotidcae and 

iubaselleae*

William and Ford < 1974) classified the family into 3 
subfamilies, the Chenopodieae, Salaoleae and Seteae# The 

s»abfamily chenopodieae one characterised by the presence of 

Cyclical embryo, endosperm in the seeds, superior ovary and 

absence of operculum in the fruit# Spiral embryo# superior
t'T)

oyaxy^abeence of endosperm add operculum are the distinguish
ing features of the Salsoleae, whereas Betea© are demarcated 

by cyclical embryo, operculum in the fruit, endosperm and 

aemlinferior ovary, The subfamily Chenopodleae contain 20 
genera, Saleoleae 14 genera and Beteae tv.o i.e# Hablitria 

and Beta#

Blackwell (1977) recognized .only two subfamilies, the 

Chenopodioideae and Salsololdeae, the former with cyclical 

embryo and the latter with spiral embryo#

The existence of these two distinct groups in the 
family chenopodiaceae was recognized by many authors like 
Bugler \ 1364) H$L« (193&) and UXbrich U9?4) also#
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Most of the taxonomists do not agree in keeping 
Subasolleae ^the last tribe (Sentham and Hooker, 1880) along 
with other members of chenopodlaceae• Eiehler (1876) 

separated this tribe from the Chenopodiaceae and raised to 
the status of a family, Basellace&e. This separation is 

supported by many (Engler I964j Lawrence* 1951? cronquist, 
1981)* The Eub&selleae differ^ from the rest of the 

Chenopodiaceae by the blseri&te perianth and ellisbing habit* 

Palynologicaily the cuboidai pollen grains of Baaella art 
highly unique in the angloapermsiMowicke, 1975) and entirely 

different from the rest of the Chenopodiaceae*

Cytologically also this uniqueness is evident#
Basella has X * 12 (Ehrendorfer# 1976) as against X » 9 

of the rest of the Chenopodiaceae* But the roost important 
data regarding the separation of Basel la come from the 
ultrastructure of sieve element plastids* The Aaaranthaceae 

and Chanopodiaeoae are the two families in Caryophyllalas 

(perhaps in angiosperms) having the P-1XI sub-type plastlds 
without protein crystalloids* But Basella* like most of 
the other aeiabeis of Csryophylloies are with globular 

protein crystaloide (Behake* 1976)• Moreover, the C^— 
photosynthetic pathway present in Chenopodiaceae is absent 
in the Basella which has Cyp&thway*



PREVIOUS CHEMICAL WORK

The known chemical data of various Chenopodieceae members 

include ii&vonoide, alkaloids and steroids (Table-4 )• 

Flavoncids reported in this family are flavonols like kaempferol 

gossypetin and flavones such as 7«0-raethyl luted in. Pyridines 

and quinolizi dines are the types of alkaloids reported in this 

family. The steroids reported in this family include estrogen, 

-ecdycone, polypodine-a and sitosterol* The nutritional 

and phytochemical studies on some edible members of the 

Chenopodiaceae is presented in the appendix.3

In the present study, 14 members of the Chenopodiaceae 

have been screened for various chemical markers and data thus 

obtained have been used to understand the intrafamilial 

classification.

MATERIALS Mi D METHODS

The plants were collected from different localities 

like Kerala (Chcnop odium ambroaloldcaK Gujarat (salsola 

brayoacta, Chenooodium murale. C.album. Suede nudiflora. 

Haloxvlon recurvaml and Kashmir (Chenoaodium botrVodan. 

Aarogiochin peralcarioidesl« All the voucher specimens 

have been deposited in the Herbarium of M*$. University of 

Buroda, Baroda, India. Mature leaves were used for the 

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

Chapter-2*

nf-OULTS

The distribution of il&vonoiue, phenolic acids, 
alkaloids, saponlns and steroids from leaves of 14 members 

of Chenopodiaceae is presented in the table* 5a«d6-

kll the members screened contained flavond a* Beta 
vulgaris var* rapa and Baaella rubra were the members 
containing; glycoflavones* Flavours were located in Basella 
only, which incidentally contained flavours and glycoflsvones*

The subfamily Chenopodiodeae in which 3 species vers 
analysed shooed the dominance of flavonois* The different

type of flavonols identified in this subfamily were mono-,
k

or dimethoxy derivatives of kaempferoi and quercetin* 
ivaeapferol Was detected in k members, ^gro^lochin oersicar- 
foldes. Cfoenoo odium aurals* £♦ botrvodes* £♦ fevdrldus 

and Kochia intiica* .-.groglochin ooraicarloidoa* Chenopodium 
murale* Kochia Indies and Balicomia brachinta contained 
quercetin, 4*-QMe Kaempferol was present in karoglochln 

Pferalcarloldcs. chenopodlua botryodea and kochia indica 
whereas 3*-Ohs quercetin was detected in Beta vuifiaria var* 

rnpa and Chenooodium album. 7-0Me ^uercetin wao located
I

In Chenopodium hvbric.ua* Sailcornea brachiata contained
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3t4*»dlQi«te quercetin* 4**>0Me Vitexin was the glycofiavone 

isolated froa ggfa'3B4g£ift W* m&«

Four mesbers of the subfamily laHsolcideae contained 

quercetin and its various methoxyiated derivatives* Quercetin 

was located in Suaeda frutlcoaa and S.nudlflora* 3*~0Ht 

Quercetin was present in Suacda frutfcosa. Qal^olji &JM&» 
and Hal oxvion racurvua* suaeda nurilflora was the only rseeber 
with 4*-0Me quercetin* 3*#4»-diOMfi quercetin was located in 

two species* Suaeda nudifl ora and iialoatylon recur vuci and 7*»4I~ 
diOKe quercetin- was present in Suttcda frutlcosa*

Hawaii a rubra was distinct in containing a flnvon* 
(ncacetin)* & flavonol (7f4*»diOMe kaeapfsrol) and a glyco- 

fiavone (4*»QMe isovitexln) •

Kino phenolic acids have been detected in thin fondly, 
of which, vanillic, syrlnglc, p*OH benzoic, nselilatie, 

geatisic, ferulic and resorcylic acids were common to both 
subfamilies* frotoceteehuie acid was confined to the 
subfamily salshloideee*

Saponinu ami steroids were universally present* Kine 
out of 14 plants showed positive test for alkaloids. Xridoids* 

tannine, quinone© and prosnthocyanidins were absent in all 
the members screened*



mscussicw

Easella differs from all other plants screened here in

possessing all the three types of flsvonoids i*e# flavonoi
j e k

(7,4-diiH)!€ kaesspferol)^flavone (ececetin) and glycol'1 avone 
v^-OMe isovitoxin)• This peculiar combination of Xlavonol, 

flavone, glycoflavone is found nowhere in the Chenopodiaceae * 

Shis uniqueness of Basella validates the separation of the 

Eubaselleae to a separate family Baeeliaceae as practised by 

isany taxonomists (Eichier, 1876? Xahkta^aa, 1580} Gronquist*
1 ySi)#

With tile removal of Basella the family Chenopodiaceae 
becomes a homogenous cluster of genera characterised by the 
predominance of flavonols, absence of iridolds, tannins and
p roanthocyanidins•

Beta vulagaris var* raoa is chemically very distinct from 
ail other plants screened is'containing glycoflavonej.along with 

flavonols* This chemical identity warrant a separate status 
.tor this genus* l‘he creation of a separate subfamily 
Betiodeae to incorporate this genus as done by william and 

Ford \Vi7h) is thus supported*

The two subfamilies of (Blackwell, 1977) Chenopodiaceae 

showed more or less same flavonoid distribution pattern* 
eventhough the aethoxylatlon pattern is different in souse
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cases quercetin Is present only In the
salsoloideae) • Ihe 5 tribes (3 and i!) represented in the 

present study did not show any chemical identities among 
themselves* The absence cl cheatcal distinctiveness in the 
various tribes of the Chenopodiaeeae is indicative of the 

homogenous nature of this lastly, which is also evident 
.from palynologioal and cytologlcal studies* Palynologically 

the pollen grains are characterized by thick tectum with few 
ye spines and a thin foot layer (Mwicke, 1573)* Cytologicaiiy

Ar

the basic chromosome number X * 9 is present uniformity 

almost throughout the family (ihrendorfer, 1576)*


