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AMARANTHACEAE
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CHEMOSYSTEMATICS OF THE AMARANTHACEAE

INTROTUCTION

The Amaranthaceae are considered to be a tropical
family with tropical america and India as the chief centres
of distribution (Rendle, 1938). The dry regions of africa
and Australia alsoc abound in large number of specleg of this
family., The ismaranthacese consist of 65 genera and 900 speciea
§Cronqnist. 1981). The larger génera of this family are
Alternantﬁera Forsik. (170 spp.) and Pitilotus Br. (100 appe.)

Members of the f#mily Amaranthaeede are mostly herds.
Leaves are alternate or opposite (Gomghrana), exstipulate,
slmple and normally entire., Flowers are small, hypogynous,
perfect but unisexusl in some Amaranthus species and are
arranged in various type of inflorescences such as cymes,
racemses, spikes or panicles, Sepals mostly 3«5, generally
dry and scarious or membranecus, distinct or connate at the
bage, Stamens, normally, 28 many as the sepals and
opposite to them. Filaments free or more aftenVennnate
into a tube at the base, Anthers tetrasporangiate and
dithecal, Specles like Amaranthus and sllmania are with
bisporangiate and unithecal anthers. Gynoecius is of 2«3(4)
carpels united to form a compound unilocular ovary'with a



gingle, evidently lobed, style. Ovules are usually solitary,
basal or apicel and pendulous. In Celogia and Lgeringia,

ovules are several on a basal or less distinctly free central
placenta. ¥Frult is an achene or a small nut, Seeds are with

pgripheral, annular, dicotﬁled@%ﬁ enbryo.

TAXONGMY

This fanily is éividédyby Senthan aﬁd Hooker {1880)
into three tribes, the Celssiese, smarantheas, and Gomphrenese.
The Celosieae contain plants with alternate leaves, 2-celled
anthers ougd bilocular, 2-t0 many ovulac ovary. Thig tribe
containe {ive geansra. The tribe Amaranthese are characterized
by zecalled anthers, onew=ovuled ovary and alternate leaves,
whareas the tribe Coamphreneae possess ne~cuiled anthors,
one~-celled ovary and oppoasite leaves, The tribe Amarantheae
aye further divided intoe two sudbirives, the achyrantheae

wwith curved seeds) and fuesarantheas ‘\ulth erect seadc).

In a mounograph on the taxonocmy of the family
Amaranthaceac, Schinz {(1934) divided the family. into two
subefanilics, the Anaranthoideae snd Gomphranoidsae. The
sparanthoideae included two tribes, the Celosliese and
amarantheae. The aAmaranthene.are further divided into two
subtribes, ﬁhe'Amaranthinmaa and Achyranthineae. The sube
family Gomphrenoldeae are cdivided into tribes Froellchiineae



~%

Ca
c.

and Gomphreneaes The concept of two sub;ﬁamilias in the
family Amaranthaceae ls accepted by g;ny laterhﬁnrkers
including Thorhie (1968) and Cronquist \1581). Kowl (1954)
based on the morphological and anatomicel festures of the

seeds, grouped the species of aparanthus into three sections
viz. amaranthotypus Dumont, BLitopsis Dumont and Functiculate

Kowal «

Economically important plants in thiz femily are
Amaranthus trigolour, he. yirigig, sad z. p@ﬁ&gﬁigtus which
are used 2as leafy vegetsbles. Specles of Lelosia,
Alternanthera, Copphrens, Irepine and smarenthus sore

ornazentals, Achyranthus agpera is impostant medicinelly,
used agalngt leprosy. Alternanthers figoiden var.

# belttzickdans is used as soil bindery. Weobers of the

sparenthacese, particulerly species of Aghyranthuz, are noted
Zor thelr "ecdystercnes® (an insectemoultivg hormone) wiéch
are known as "third generation insecticldes' becouge of
thelr insect controlling role in egriculture.

A Low genera belonging to this fanily have been
known for thelr chemical constituentz. 4 great attentlon
has been focusa&g on insect-moul ting nhormonss from thase

v ~ -
plants (Hikino g% al., 1968{ 1970; Takemoto, 1967, 1968).
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Flavonolds reported in this femily include rutin, isorhamnetin
and methylated flavonolids (Table-I ). Nutritional and other
phytochemical aspects of some or the ediblc 5¢§begg of this

family are discussed elsewhere (asee appendixy

Since the known data are not gufficlent for a
chemotéxonomic assessment, a systematic screening of all the
avallable members of the Amaranthaceae for thelr leaf phenolics
and other chemical markeps have been carried out. These data
in combination with data from other diciplines have been used
to understand the intrae, and interfamilial. relationships of

the family and to assess the status of each taxon.

MATERIALS AND METHODLS

Tventy three members belonging to 11 genera of the
amaranthaceae were screened for varioué chemical markersb
like flavonoids, phenolic aclds, tannina, iridoids, saponins,
alkeloids, sterolds, gquinones and praanthacjanidins¢

The various genera and the number of species studlied

were as follows: Celosia(1), Auaranthus (7), Allusnia (1),
Dipera (1), Achyranthus (1), Aerva (3), Cyathula (1),
Nothogaerva (1), Pupalia (1), Alternenthera (3) and

GdlﬂEhI’G_!_&g (3) .

Majority of the plants were collected from localltiee

" in and around Barode, The plants procured from .other
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places were Allmanis podif) ora Lrom Keralaj Alternanthera
rudiflora from gggggg;hi (BaF. } and Amsresthus hybricdus,
4. caudatus, and A. Lividis from Kashmir., Voucher speclmens
of all the plants have been depusited ia the herbarium of '
the M.S.University oi &aroda, Baroda, ;aéia.(APPﬁhém”z)

Hature leaves were analysed for chanollcs and other
chenlenl markers, The leaves were separated and dried at
60°C in en clectric oven. The drjed leaves were ground to
powder in @ grinder or blender. rowder was stored in aire
tight glass containers orlagaleé Mlastic bags, Analytical
procedures Iollowed for the various gruugécf compounds are

deseribed in Chapter twoe
LSULTS

The distribution of flavonoida, phenolic sclds,
saponing, éné pteroids in 23 members of the Amaranthaceae

is presented in the Table.2 and 3.

'The predominant flavonoida of this fanlly are flavancls;
Flavones, as o~ghycosidas and/or glycoflavones were prvsant
in & fow spscles. Twelve out of 23 plants wara aevnié of the
flavonoid system., 11 species gave a positive test for
alkaloidse ﬁaﬂaaaf the plants contained iricolds, tanning
quinones and preanthocyanidins,
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Flavonoids have been located in 11 members of which &
contained only flavonols as the sole flavenoid plguents.
Guercetin is located in Aerva Javanica. B«Oﬂe{f;unrcaﬁia is
detected in gomphrena gloopsa and 3*-Gife quercetia (isorha-
mnetin) in sliternanthera ggngégg and Gomphrena glovosa o
4'e0Me Guercetin (Tamarixeélé} is located in cene specles;
Ligera wuricata. aAgaranvhus caudatus, Gomphrena decusbens,
Gomphrena celosioces and Ligera muricata coatained 3%,4'-
diOile quarcetin. )

mcnayand Cinethylated kaempferols were present in three
netbers. Allmania nudiflégg contalned &4'-Q0hie kaempferol:ﬁ
5 =Gie Kaemplercl have been located in pllerpantoers ggﬁ%égg
and 7,4"~gi0Me kaempfercl is found to ocour in pothrosaervas

br&ChiﬁtEa

FLavonea azs O~glycosides have been located only in
Alternanihers asgsilis, The dixlereat Zlavongs encountered
in this species are 4'-0Me aplgenin, luteclin, 3'-Oie
luteclin, 4-Cie luteolin add 3',4'-di0re luteclin.

aliernenthera nidiflora and a._gessilis, contained
N SEAA

plyeoflsvenes in the leaves. Isovitexin was lacated in both
the plandks while 1lts Lsomer vitexin was identified only in
the lLatter plant.



Ahtogether 11 phenolic acids heve been located in

whis faelly, of which vaniilic, and syvingic acidas anowed

o

very high gercentege of incidence i,a. 100¢ ang B2
' JA

5

”

[
of the plantg. HMelilotie, gentisic, pe~Goumnaic, ¢ls- and
FAS

raspectivel e p=0H Benzole scld was prasent in about 54

trang-feculic, phloretis, chlarag@niaﬁyrnamreylic and
o=coumaric aclds were having a vary low Ifreguency of

Alatribution,

Eicht of the 11 phemolic aclds were ssen in the tribe
smarantheae. Phloretic, P -resorcylic and o-coumaric acids
verae confined to the tribe Asarantheae, p-coumaric acidé to

Gemphraneae and chlorogenic acld to Celosicae.

DL3CUSSLION )

The predeminance oX flavonols such as quercetln,
kaempferol and thelr derivatives binds sll the uewbers
screened ln this familye. The presence 0i alkalodds es well
ap the absénce of tannins, proanthocyaniding, ilrideids arge

the other ¢Sstirguishing characters of this fawily.

Chemienl data delencste all the three tribes of
sontham & Hooker {1880), The tribe Celoslsao is withoul
" flavonols, flavones or glycoflavoness the’triae sparantnzean
iz with Zlzvenol only snd the! tribe Comphrénass with all

the Thres tUyges of flavooolds, L.e. flavoncls, flaveanes &id
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glysoflavonese

The abgence of Ilavonold systes keeps the Celosiese
quite distinct irom ali other trives. Murphological leatures
like miltiovuled ovary, cytological peculiarities like
stabil ity of/diploid chromosome number {(Seherc and iatuail,
14725 Grant, 1954) and paléﬁnalsgical data Like pofe pembrane
devoid of any granules (Livingestone et al., 1974; Vighnus
mittre, 1963) aelso support the separate identity of this
tribe, |

Fiavonclé are the only flévonoids in the tribe
sparanthcae. 7The existence of two sub-iribes Ef@amaranﬁheae
and Achyrantheae does not get any support from the chemlcal
date gathered here, However, chemical data can be used Inp
the regrouping of the members into two groups one with

fiavonols and other without flavonols.

Ihe concept of twg%ﬁaub—families of Schinz (1934)
dees not gain any support from the presepnt study. The sub- ‘
Iapily asmaranthelideae iz evidently hetrogaé?us in having
flavonold~rich amaranthese and flavonsideiree Celosicae,
which in tiwn are two distincet groups comperable o the
Gomphreneae, The exlistence of 3 distinet groups in this
famd;y snaranthaceae, which was already recognised by

agntham ang Hooker is chemically sound, shether these



taxa are Ho be glven the status of a tribe or subwfanily is
& watter of tamste, However the quanta of dliferences exist-
ing among the three taxa da#;?uarrant a subefanilial statua,/
L0 these groups. 7z
Cf the thrée sub~famil les, the smaranthoidese are more
primitive than the recsining two sub-famillies, because of M&f/
predominance ef flavonola, which is considered to be a
primitive cheracter, The subfamily Celosioldcae, though
considered primitive on morphol ogloal grounds, show advanced
chemical features llke absence of the flavonold systewms The
princisle of hetrobathamy iz very much evident in this casey
in that the evolution of chemical characters cccusred such
fgs%er than. the other features. The subefanily Gomphrenco-
ldeae have a combination of chéracters i.e, advanced
flavones and primitive flavoaolgﬁggnd therefore occupy an

interpedinte position in the evolutionary aequance(iF?&»4ﬁ\;



GOMPHRENEAE

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



