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INTRODUCTION

The Amaranthaceae are considered to be a tropical 
family with tropical America and India as the chief centres 
of distribution (Rendie* 1938)* The dry regions of Africa 
and Australia also abound in large number of species of this 
family# The Amaranthaceae consist of 63 genera and 900 species 
(Cronquist, 1981). The larger genera of this family are 
Altemanthera Forsk* (170 spp«) and Ptilotua Br. (100 spp*>

Members of the family Aaaranthaceae are mostly herbs* 
Leaves are alternate or opposite (Gomghrana) t exstipulate* 
simple and normally entire* Flowers are small * hypogynoua, 
perfect but unisexual in some Amaranthus species and are 
arranged in various type of inflorescences such as cymes» 
racemes* spikes or panicles* Sepals mostly 3-5• generally 
dry and scarious or membraneous* distinct or connate at the 
base* stamens, normally* as many as the sepals and 
opposite to them* Filaments free or more often connate 
into a tube at the base* Anthers tetrasporangiate and 
dithecal* Species like Amaranthus and Allmania are with 
bisporangiate and unithecal anthers* Gynoecium is of 2-3(4) 
carpels united to form a compound unilocular ovary with a



single, evidently lobed, style* Ovules are usually solitary, 
basal or apical and pendulous* In Celosia and Deeringla. 

ovules are several on a basal or less distinctly free central 

placenta* Fruit is an aehene or a snail nut* Seeds are with 
peripheral, annular, dicotyledons1 embryo*

TAXOKOMY

Thin family is divided by lentham and Hooker i 1S&3) 

into three tribes', the Calosiese, Amarantheae,,. and Gomphreneae* 

She Celosleae contain plants with alternate leaves, 2-ceiled 
anthers and bilocular, 2-to many ovuled ovary* This tribe 

contains live genera* The tribe Aaarantheae are characterized 
by 2-cell&d anthers, one-ovulcd ovary and alternate leaves, 
whereas the tribe Goaphreneae possess one-coiled anthers, 

one-celled ovary and opposite loaves* The tribe Aimrantheae 

are further divided into two subtribes, the Achyrsatheae 
(with curved seeds) add £uaa&rantheae vwifch erect seeds)* ‘

In a monograph on the taxonomy of the family 
A maranthacoac, Sehinst (1934) divided the family, into two 
sub-families, the hnaranthoidoae and Gomphranoldme. The 

Atsaranthoideae included two tribes, the Celosieae and 

Amarantueae* The Amarimth6#u$re,..further divided into two 

subtribes, the Aaaranthineae and Achyranthineae* The sub
family Gomphrenoideae are divided into tribes Froeiiehiineae



and Gomphreneae* The concept of two sub-families In the 
family Araaranthaceae la accepted by lapeiy later workers 
Including Thorne (1968) and Cronquist M5S1>* Kowl (1951$, 
based on the morphological and anatomical features of the 
seeds* grouped the species of Aaaranthus into three sections 
viz. Aaaranthotynus Dumont, Biltoosla Dumont and Functiculate 
Koval*

KCOSOMIC IKPCKTANCS

Economically important plants in this family are 
Aaaranthus tricolour. 4. viridls. and 4* oaafculatus which 
are used as leafy vegetables. species of Ccloida.
Altemanthera» C-omr/nrsna. Irselr.e and Amaranthug are 
ornamentals. Achvranthus aspero is important medicinally, 
used against leprosy* Alternanthera flcoi.de g var* 
bettatekfana is used as soil binder^. Members of the 
Amaranthaceee, particularly specie® of Achvranthus. are noted 
for their «{?cdyste rones* (an Insect-aoulting hormone) which 
are known as /third generation insecticides* because of 
their insect controlling role in agriculture*

ftfcVl&W OF CHEMICAL LITERATURE

A few genera belonging to this family have been 
known for their chemical constituents* A great attention 
has been focussed on insect-moulting hormones from those 
plants (Hiklno et al*. 1968f 1970j Xakemoto, 1$67* 1968)*
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Flavonoids reported in this family include rutin, isorhamnetin 
and methylated flavonoids (Table-jT )• Nutritional and other 
phytochemical aspects of some of the edible mesberj. of this 
family are discussed elsewhere (see appendix^

Since the known data are not sufficient for a 
chemotaxonomic assessment, a systematic screening of all the 
available members of the Amaranthaceae for their leaf phenolics 
and other chemical markers have been carried out* These data 
in combination with data from other diciplines have been used 
to understand the intra-, and interfamllial relationships of 
the family and to assess the status of each taxon*

MATERIALS AND METHODS

Twenty three members belonging to 11 genera of the 
Amaranthsceae were screened for various chemical markers 
like flavonoids, phenolic acids, tannins, lridoids, saponins, 
alkaloids, steroids, quinones and proanthocyanidins*

The various genera and the number of species studied 
were as follows* CglogJaU), Aaaranthua (7), All mania (1), 
Dlaera (1), Achvranthus (1), Aerva (3), Cvathula (1), 
Nothosaerva U), Pupalia (1), Alternanthera (3) and 
Gomphrsna (3)*

Majority of the plants were collected from localities 

in and around Baroda. The plants procured from other
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places were Alltaanla nodill ora from Kerala*} Alteamaatfaera 
nudlfiora fro® Pachssarhl (M*P.} and Aaaranthus tavbrldus. .
A • caudatua. and 4* llvlcla from Kashmir* Voucher specimens 
of all the plants have been deposited in the herbarium of 
the M,S*University of Baroda, Baroda, India* (A?>pev\ch>-2^)

Mature leaves were analysed for phhnollcs mid other 
chemical markers* The leaves were separated and dried at 
60*C in m electric oven* 1'he dryed leaves were ground to 
powder in a grinder or blender* Powder was stored in air- 
tight glass containers or sealed plastic bags, Analytical 
procedures followed for the various groups of compounds are 
described in Chapter two*'

RESULTS

The distribution of flavonoida, phenolic acids» 
saponins, and steroids in £3 meters of the Aioaranthacea* 
is presented in the fable-#

The predominant flavonoida of this family are flavonols, 
Flavones, as o-glycoaidea and/or glycoflavones were present 
in a few species* Twelve out of 23 plants wars devoid of the 
ilavonoid system* 11 species gave a positive test for 
alkaloids* hone of the plants contained iriuolds, tannins 
quinonea and proantboeyanidins*
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rlavonolds have been located in 11 members of which 6 
contained only fiavonols as the sole flavcnoid pigments* 
Quercetin is located in Aerva .iavaatca* S+QM&t Quercetin is
detected in Goaohrena gioooaa and 3{*GMe quercetin v. isorha-

o 0/tanetin) in Altemanthera pandanp and Ooaphrona rlaoosa ^
A A

4**«GMe Quercetin (,'i'acnarixefcin) is located in one specieas 
frigera murlcata. Amaranthua caudatus. Goaohrena decumbcns. 
Gomphrena celoslocea and frigera muricata contained 3**4** 
diOMt quercetin*

Kent-and dimetbyiated kaempferois were present in three
members* All amnia nudiflora contained 4,-0Me kaetspferoi*
, U(J-
3 “Ofte Kaempferol have been located in ^itemaatnera pimAang

K
and 7#4*«diOMe kaetapferdi is found to occur in nothosaerva 
brachlata.

Ulavonea as O-glycosides have been located only in 
Alternanthera assail is. The different fievon.es encountered 
in this species are I'-GHe apigentn, luted in, 3*~014q 
luteolin, kUtbg luteolin add 3* iV-dlOi'e iuteolin.

nlternenthera nudiflora and a» sessilis. contained 

glycoflavones in the leaves* Isovitexin was located in both 
the plant® while its isomer vitexin was identified only in 
the latter plant.



46

Altogether 11 phenolic acids have been located in

this Easily# of v.hich vanillic, and syrlnglc acids showed •

a very high percentage of incidence i#e. 100y and S2J'C
respectively * p»CH Benzoic acid was present in about 5Cx/'5

cof the Diants. Melilotic* gentisic, p«Gounyu'ie, cis- and 

trang-ferulio, pblorotic* chi or ogenic^-rosorcyi ic and 

o-couaaric acids v/ere having a vary low frequency of 

distribution,

Eight of the 11 phenolic acids were sees in the tribe 

/Mnaraatheae* Phioretie, p> -resorcylic and c-coumaric acids 

vexe confined to the tribe Amaranthe&e* p-couir*aric acid to 

Gomphraneae and chierogenic acid to celosieae.

D1 SCUSSIOX'I

She predominance of flavonois such as quercetin* 

k&empferol and their derivatives binds all the taeaibers 

screened in this family* The presence of alkaloids as well 

as ecc absence of tannins, pro&jithoeyaaldins, iridoids are 

the other distinguishing characters of this family*

Chard cal data deleneate all the three tribes of 

es<mthaR3 & Hooker the tribe Celoeieao is without

flavonols, flavonea or glycoflavonesj the tribe Amaranthaae 

is with flevonol only and the" tribe Uoaphreabfe* with ail 

the three types of flavonoids, i*e* flavonols* fiavenes and
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glycollavones#

The a&aenee of fiavonoid system keeps the Celosie&e 
quite distinct from ail other tribes* Morphological features 
like muLtiovul cb ovary# cytologies! peculiarities like 
stability of diploid chromosome number (Behero and fatuaik#
1 Grant# 19£4) and palaynol ogical data like pore membrane 
devoid of any granules (Livingestone et &U# 1974; Vichau- 
mittre# 1965) also support the separate identity of this 
tribe*

Flavoaol® are the only flavonoids in the tribe 
^jaarantheae* The existence of two sub-tribes £|uamarantheae 
and Achyraatheae does not get any support from the chemical 
data gathered here# However, chemical data can be used for 
the regrouping of the members into two groups one with 
flavonols and other without finvenals*

'the concept of two« sub-families of Schinz Cl 954) 
does not gain any support fro® the present study* The sub-

<Ufamily amaranthoicleae is evidently hetrogenous in having
A-

flavonoid-rich Amarantheae and flavonoid-free Celoaieae# 
which in turn are two distinct groups comparable to the 
Gomphreneae# The existence of 5 distinct groups in this 
family wusaranthaceae# which was already recognised by 
Benthasi and Hooker ia chemically sound# Whether these
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taxa. are to be given the status of a tribe or subfamily is 
a matter of taste* However the quanta of differences exist
ing among the three taxa do^ warrant a sub-familial status / 
to these groups#

Of the three sub-families, the Amaranthoide&e are more 
primitive than the remaining two sub-families, because of fie. 

predominance of flavonols, which is considered to bo a 
primitive character# The sub-family Celosioideae, though 
considered primitive on morphological grounds, show advanced 
chemical features like absence of the flavonoid system# The 
principle of hetrobatha^y le very much evident in this case, 
in that the evolution of chemical characters occurred such 
faster than, the other features# The sub-family Gomphreno- 
ideae have a combination of characters i«e# advanced 
flavones and primitive flavonols^and therefore occupy an 
intermediate position in the evolutionary sequence {Vie -*j y

)
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FIG.-1 EVOLUTIONARY STATUS ACHIEVED BY VARIOUS 
TRIBES-WITHIN THE AMARANTHACEAE


