CHEMOSYSTEMATICS OF THE
- CARYOPHYLLACEAE



INTROLUCTION

The family Caryophyllaceae (the pink family) has a
widespread distribution, but is more common in temnerate. -
regions of the Northern hemisphere. The Caryophyllac:ga‘
consist of about 75 genera and 2000 speciea (cronquiéé.isﬁi).

The economically important members of tnis family
include . 3tellaris, Sgponaria and Silene, which contain
saponins and which are used as c¢ardlac stlmulants and fishe

polgons, Thiz family containes a nuaber of ornamentals such

as Dianthus, Gypsophila etce

The nembers of the Caryophyllaceae are predominantly
herbs with swollen nodes. The lezves are siaple, entire,
narrow and often connected by tranverse lines at the bace.
Fhyllotasy 1s generally op;.osite except in gorrisiola.where
it is slternate. The inflorescence is generally a dichasial
Cyqe, théugh solitary flowers are not rare (Dianthus).
Flowers are regular, perfect and hypogynous, but in
Scleranthus, it is perigynous., Sepals are distinet or
connate into an svident tube (Silens). retals are of .
various types or sometimes absent. Stamens, 5 to 10
(sometimes 1-4) arranged in one or two cycles, Filaments
are variously hypogynous, free and éistinct or bagally adnate

to the petals to form & more or less elehgate tube oflten
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adnate to the gynophore. santhers are Tetrasporangiate and
dithecal opening by longitudinal slits. Gynoecium is of

2«5 carpels united to form a compound ovary with distinct
or, more or less united styles, Ovary is superior (often
on a gynophore) and unilocular, but more or less distinctly
partitioned towards the bese at least when young. Ovules
arevnumﬁroua (sonetimes féwer or even solitary; bitegmic,
crassinucellar, nemiitropous to more commonly campylotropous.

Trult 13 o capsule or an achene.

TAXOROMY

The Caryophyllaceae ha¥e been divided by Benthsm and
ﬁookerytiﬁéﬁ) in to 3 tribes viz. the Sileneae, Alsineae and

Folycarpeaes The distinguishing morphologicel features of each
tribe are t=»

Irihe Sllencae

- A gynophone, L% lobed caly.y claﬁe@ oetels, stanets
inserted on an elongatesd gynsphore, frea styles and the
abgence of stipules. Based on the nature of capsules, seeds
and enbryo the tribe sileneae is further classifiod into
three subiribes, the Diantheae, Lyypldese and Lychnidoue.
an lndehiscent capsule, 2estyles, peltate seedns, & fagceisl
hilum and a stralght embryo demarcate the subtridba Dlunthese.
Lyypideae are distinguished by an indehiscent capsule, lateral
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hilum anG curved embryoc, whereas the Lychnideaze posasess a
capsul e which bursts by short or long valves, a lLateral
hilum and an annilar enbryo.

Tribe Alsinea

sepals free or connmte et the base, petals subszessile,

stemens ingerted on an annular disk end free etyles.

iribe Folycarpeae

Free zepals, petals subsessile, stemens 5 inserted on
an annular disk, 2«3 combined styles and scarigus (rarely
absolute) stipulss.

In addition to these ﬁribea, Bentham and Hooker placed
a number of genera (16} at the end of the Caryophyglaéeaa, which
are sometimes included in the caryophyllacesa QCronqp13$.1981)
or excluded from it (Hutchison,19559). Some of the genera
included in this sgectlon are Herinlaria, Illecehrum,Baronychia,

and Scleranthus,

Pax (1927) classiiied the family into two subfamilies
viz. the Mlsinoideae and Caryophylloideae (Silencidese)s The
former possesses polysepslous flowers and perigynous staména
whereas the latter has gamosepal puscaby in hypogynous flowerse
The Alsinoidese are further divided into & tribey viz. toe

Alsinese, Sperguleae, Polycarpeae, Paronychisae, Sclerantheae
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and Pierantheacs Caryophyllsideae contains two tribes yiz.
© the Lycohnideae and Caryophyllinese {Diznthenc).
-

Thorne (1568} recognized three subfamilles, the
Faronchyioideae (Illecebraceas), Alsinoideae end
Caryophylloideae (Silenoldeac)e This classlfication is
accepted by many later workers including Cronguist (1981).

The {eatures such as a sessile unilocular covary, asingle
style, one or rarely 2 ovules, which are erect or pendulous
from & funicle and an achene %ﬁke fruit in the subfamily
illecebracese prompted Hutchison (1959) to raise this taxon
as a separave family., Due to the absence of petals, prescace
of gtipule, straight or curved embryahand coplous endospernm
the Zeatures which are seen in the Folygonacene - he lIncludad
the Ill@csbraceae in Polygonales, The paln genera included in
this family Illecebraceae are Illecebrus, Peronychis, g_;agg"_
icleranthus, Corrigiola and Ufersnihus,

EEVICUE L,HE,MI A

The known chesical data of various Caryophyilaceae members
include flavonolids, stercids, ssponins and related compounds.

¥lavonolds reported from thic farily include finvenesa
like apigenin, variously glycosylatec¢ icomollupentin,
luteolin, and a flavone derivative wogonin. Keemperfel is the
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oaly flavonol reportede Vitexin, isovitexin and orientin are

the plycoflavones located so far,

Various type of steroids found to occur in this family
inglude gypsogenin (Triterpenoid sapOgenin)ﬁarinariose A and
By Darbatoside A and B, and dianoaide, C, Dj‘E and Fe (1ABL&f£)

; in the present work?aﬁemb@rn of Caryophyllacese have
been sgcreened Ior leaf phenolics and for othor chemical markers
such an tanning, ssponins, irideids, proanthocyanidins and
quinones. ihese plants belong to all the three subfamiliea of

Thorne. | L

MATERIL i THO

“ost of the plants were collected from Kashnlr. Flants .
wore alse procured from Kerala, Tamilnadu and Gujarate ALl the
voucher speclmens have been deposited in the Herpdarium of the

ﬂ.ﬁ.ﬂaiv&rsity of Barvde, Barsda, India {ingg; Appendix 2)

-

Standerd procedures were followed for the extraction,
isolation end identification of various chemicul markers
(refs Chapter 2).

RESUL IS

The distribution of flavonoids, phenclic acids, nlkalolids,
saponins, and steroids in the lezves of varicus Caryophyllacese
members screened is presented in Table-:14 ai 15/
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Glycoflavones were found to be the majdr phetiolic leaf
plgments of this family. Nineteen out of twentytiree planis
contained one or the other type of glycoflavoneae ihe
various glycoflavones detected An this family were vitexing
LYeOMemvitexin, 7,4'=diCke vitexin, isovitexin, and orientin.
Glycoflavones were the cnly flavnoids of the subramily
Silenolideae, |

Flavones were pregent in & gpecles., The different
flavones encountered were apglenin, acacetin, 3'«Cle luteclin,
7=0Me luteolin and 3',4'«3i0Me luteolin. All these compounds
except 3'e0Ne luteolin wera confined to the subfamily
Alminodeae,

4'«0Na kasmpierol (Hernisria hir ui » Afenaria o
festucoides), kaempforsl, quercetin (Herniaria hirsuts) and
Tyht=gl GlMe guercetin (gg;zcaxgéa corymbosa) were the flavencls
detected in this Jamilye.

Glycoilavenes located aingly in 9 meabers, Flavonea
co=peocurred with glycoflavones in & species, whereag flavones,

. l-:-ﬂ?""‘:*

together with flsvonols and glycoilavones 4n-6-apeclesy-wheres

sresent In Arcnmavia festucoldes and Polycarves corymboss.
Hernlaria hirsuta wids the only member with flavonol alone.

Lychnis himslayensis, Cerastium tomentosum and Holosteun
umbellatum were the three species without flavenosilds.




Some unidentifisble compounds were also detected in’
this family. They were brown in UV and geve a light yellow
colour with HayCOxe Their absorption maxima ( f;m&x} in
MeCH were in the range oif 350363 nu (Band 1) and £35«240 nn
{(8and 11}, The specles in which these coppounds were located
are piontpus barbatus ( ) =% ﬁetﬁ 350, 2&6) Lycanis apetals
(\BBEe 360, 200), silene tenuis ( A B2%r 260, 235), sileng
wulgaris ( ) §8%r 360, 240}, Silene conoldea (A 287 363,240)
arenaria nt {%bﬁeoﬁ 360, 240), Cerastium monosperma

O228= 355, 2003 345, 240) and Stellaris alsiene (Jmeid

Nine phenollic acids have been identified in the
Caryophyllaceae, of which vaniliic, syringle, and peOH
benzole nelas were preseﬁt in all subfamillies., Gentisic and
dynapic aclds were confined to the subfamily Alsinoideae.
pe=Coumaric acid was present in all the subfamillios but
slslooideae, whereas «tecoumaric acildé was present only in the
subfamily Alsinoidese, FPhloretic acld was located only in the

Faranchyioideze.

saponins and sterolds were widrespread in the family.
Tanning, 1ridaida,qninnnes and proanthocyanidins were absent
in all the membern‘acreaneé.

pPISCUSSION
The Peronchyioldeza (Illecebracsae} with flavonols &s the

only flavoneids are unicue amsng the caryophyllaceae members,

A
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vadeh predoninantly contain flavones and or glycoflavones.
This geparate identity of the Illecobraceae 13 alss svident
from the palynological studies. The unusual pollen graing ef
Illecebrum vorticillatum and Herniaris glabra with délstinct
tetrahedral shape and large aperture on each of the three
facees hava not been found in any other taxa of Caryophyllales
However Hernlaris hirsuta have the common pantoporate type of
pollen (Nowicke and ;Lvarla. 1977} «

The unique flavonold pattern, and the peculiarities
of pollen grains and morphelogical features Justifly the
creation oi a separate fmmily Illecebraceae as was done by
Ziutchinsbg (1558) e This family is closely sllled %o the
Caryophyllaceae,

The inclusion of Illecebraceee in rolygonales (Hutchinson
1959) does not find any support from the data gathered from
chemistry end sieve element plastids. Chemically the
Polygonacese mewbers are with tennins, proanthocyanidins
and quinones, but all these compounds were lacking in Herndarie
hirsuta. 511 the inveatigated members of iha caryophiyllaceae as
well as Hernlaria, Illeéebram, gtegnosperna and_lLimeun showed
the presence of P-III/ subtype plastids with polygonal protein
cyystallodds (Behnké; 1975,1976)« This type of sieve clement
plastlds are not reported outside Céryoghyllalas and also

Lrom the rFolygonacesnee.
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widespread distribution of glycoflavones and flavones,
universal occurrence of saponins and aterolds ag wéll as the
absence of tannins, irddolds and proanthocynanidins seem to be
the éommon Tantures of the Caryophyllaceae (excluding
illecebraccae),

within the Caryophylleacese, the chemical data bring forth
the exlstence of two distinct groups. They are (1) Caryophylle
oideae (Silencideae) with glycoflavones and (2) Alsinofideae
with glycoilavones in cosbination with flavons and. flavonel,
Theseltwo di=tinet groups are in accordance with the subfamilies
preposed by Thogggliiﬁéa) and thera#ffg the tribal classifie
cation proposed by BDentham and Hoocker {1665)’aud subfanil fal
and tribsl classirication proposed by Pax (;§27) do not get
much support from the §§emical studye The tribe Silenecae
13 and H) is cheimically distinct by the presence of glycoe
Ilavones alone, but other two tribes aAlsinceae and Polycarpeae
do not show clear demarcation between them, with both the tribes
pogsessing flavonels, flavones and glycoilavones. iHowever the
percentage of incidence of flavone, flavonol and glycoflavone
combination in the tribe Alsineae is very low (%.0%9.) when
compared to tribe Polycarpeae {100%) » The subfamilies and
tribes proposed by Pax (1927) wére not d{fyinat chemically,
nor were the subtribes of Bentham ahd Hooker (1865),

Both the subfamilies, in the Caryophyllacese show
diiferent retes nf advancement. Presence oi glycoflavones
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& relatively advanced chemicel character in the subfamily
Silenoiderse and the presence of advanced flavones, nmoderaiely
advanced giycoflevones and primitive Ilavenois in the
Alsincidese indlcate that both of these subfamilics esttained

the same level of advancement in the evolutlonery scale,



