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CHEKOSYSIKKATICS OF THE CAKYOPHYLLACBAB

INTRODUCTION

the family Caryophyilaceae (the pink family) has a 
widespread distribution, but is more common in temperate, 
regions of the Northern hemisphere* The Garyophyilaceae 

consist of about 75 genera and 2000 species (cron<plst»t98t)*

The economically important members of this family 
include atellaria* Saponarla and silene, which contain 
saponin® and which are used as cardiac stimulants and fish* 
poisons* This family contains a number of ornamentals such 
as Dianthus. Gvosoohlla etc*

The members of the Caryophyllaceae are predominantly 
herbs with swollen nodes* The leaves are simple, entire, 
narrow and often connected by tranverse lines at the base* 
Fhyllotaxy is generally opposite except in corrloiola,.where 
it is alternate* The inflorescence is generally a dichaslal 
cyme, though solitary flowers are not rare (Dianthus)*
Flowers are regular, perfect and hypogynous, but in 
Scleranthus* it is perlgynous* Sepals are distinct or 
connate into an evident tube (Silene). ratals 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 distinct or basally adnate 
to 1he petals to for© a more or less elongate tube often



adnate to the gynophore. fathers are Tetraeporangiate and 
dithecai opening by longitudinal slits, Gynoecium is of 
2-5 carpels united to form a compound ovary with distinct 
or, more or leas united styles. Ovary is superior (often 

on a gynophore) and unilocular, but more or less distinctly 

partitioned towards the base at least when young# Ovules 
are numerous (sometimes fewer or even solitary) bitegmic, 

craesinuceliar, aemitropous to more commonly campylotropous# 

Fruit la a capsule or an achene.

The Caryophylleceae have been divided by Senth&a and 
Hooker Uo65) in to 3 tribes via, the Sileneae, Aiaineae and 

Polycarpeae* The distinguishing morphological features of each 

tribe are t-

/rrlbe slleneae

A gynophone, 4-5 iobed caly;-., clawed petals, stamens 
inserted on an elongated gynophore, free styles and the 

absence of stipules. Based on the nature of capsules, seeds 
and embryo the tribe isileneae is further classified into 
three subtribes, the Biantheoe, Drypideae and Lychnideae, 
an indehiscent capsule, 2-styles, peltate seeds, a fascial 
hiluaa and a straight embryo demarcate the subtrlbo Diantheae* 
Drypideae are distinguished by an indehiscent capsule, lateral



hilum and curved embryo* whereas tide Lychnideae possess e 
capsule which burets by short; or long valves, a lateral 
hilua and an annular embryo*

Tribe Alsineae

Sepals free or connate at the base* petals subseeeile* 
stamens inserted on an annular disk and free styles.

Tribe folvcarpeae

Free sepals* petals sub sessile* stamens 5 inserted on 
an annular disk, 2*3 combined styles and ecarious (rarely 
absolute) stipules.

In addition to these tribes* Bentham and Hooker placed 
a number of genera (16) at the end of the Caryophyl l nceae, which 
are sometimes included in the caryophyllaceee (Cronquist,1981) 
or excluded from it (Hutchison*1959)* some of the genera 
included in this section are Herlniaria. Illecebrua.Paronychia. 
and Scleranthus.

Pax (192?) classified the family into two subfamilies 
vis. the hlsinoideae and Caryophyll oideae (Silenoitieae) • The 
former possesses polysepalous flowers and perigynous stamens 
whereas the latter has gamosepalouscaby in hypogynous flowers. 
The Alsinoideae are further divided into 6 tribes viz. the 
Alsineae* Sperguleae* Polycarpeae* Paronychieao, Sderantheae



and Pterantheae* C&ryophyllaideae contains two tribes viz. 
the hychnideae and Caryophyliinsae (sientheae) «

X'

Thorne (1S68) recognized three subfamilies, the 
Paroachyloideae (Illecebraceae), hisinoldeae and 
Caryophy11oidcae (Silenoldeae)• This classification is 
accepted by many later workers including cronqulst (1931),

The features such as a sessile unilocular ovary, single 
style, one or rarely 2 ovules, which are erect or pendulous 
from a funicle and an achene like fruit in the subfamily 
lllecebraceae prompted Hutchison (1959) to raise this taxon 

as a separate family* Due to the absence of petals, presence 
of stipule, straight or curved embryo end copious endosperm 
the features which are seen in the Polygonaceae «* he included 
the lllecsbiaceae in Polygonales* The mein genera included in 
this family Illecebraceae are lllecebrum* Paronychia. He maria, 
aclcxanthus. Corrieiola and Pteranthus*

PREVIOUS CHEMICAL WORK

The known chemical data of various Caryophyiiaceae members 
include Xiuvonoios, steroids, saponins and related compounds*

i'lavonoids reported from this family include flnvcnes 
like aplgenin, variously glycosylated leomoliupentin, 
luteolin, and a flavone derivative vogonin. Xaemperfol is the
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'6

only flavonol reported# Vitexin, isovitexin and orientin are 
the glyeoflavonea located sc far*

various type of steroids found to occur in this fatally 
include gypsogenin (Triterpenoid sapogenin).arinariose A and 
By barbatoslde A and B» and dianoside, C, D, E and F* (table- f3)

• In the present work# members of Caryophyllaeeae have 
been screened for leaf phenolics and for other chemical markers 

such as tannins, eaponina, iridoidSy proanthocyanidins and 
qulnones* These plants belong to all the three subfamilies of 

Thome*
/

MATERIALS AND METHODS

i'iost of the plants were collected fro© Kashmir* Sri ants 
*of* also procured from Kerala* Tamilnadu and Gujarat* All the 
voucher specimen© have been deposited in the Herbarium of the 

M.5 .University of Serodn, Baroda, India (%|3S' Appendix 2)

Standard procedures were followed for the extraction, 
isolation and identification of various chemical markers 

(ref* Chapter 2).

RESULTS

The distribution of flavonolda* phenolic acids, alkaloids, 
saponins, and steroids in the leaves of various Caryophyllaceae 
members screened is presented in Table-14 W
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Glycoflavonss were found to be the taa^or phenolic leaf 

pigments of this family* Nineteen out of twenty three plants 

contained one or the other type of glycoflavones* The 
various glycofl&vones detected in this family were vitexin* 
4*-0He»vitexin, 7»4'**dlOMo vltexln# icovitexin, and orientin. 
Slycoflavones were the only flavnoids of the subfamily 

Silenoideae*

Flavones were present in 6 species* The different 
flavones encountered were apgienin# acacetin, 3**OVte luteolin* 

7«0Me luteolin and 5*f4l«diGMe luteolin* All these compounds 

except 3*-0Ka luteolin were confined to the subfamily 

Alninodeae*

4**0$2s kaompferol (Herniarla hirsute. Arenaria 
feetucoides)f haespf erol, quercetin (Hernlaria hlrauta) and 

7*4‘«di 0m quercetin (Polvcaraea eorymbosa) were the flavonols 

detected in this family*

Glycoxlavones located singly in 9 members* Flavones 
co-occurred with gtycoflavones in 6 species# whereas flavones#

- {jj.-c C.

together with flavonols and (dycollavones ii^&'-species#^whe'reft 
present in Arenarla festucoidea and Polvcaroea corymbons. 
Herniaria hirauta whs the only member with flavonoi alone* 
Lychnis hiaialayenaia. cerastlum tomentoaum and Holosteum 

uiabellatum were the three species without JX&vonoids*



some unidentifiable compounds were also detected In 
this family* they were brown in UV end gave o light yellow 
colour- with lia^CG^* Their absorption maxima ( Ajaax) in 

HeuH were in the range o£ 350-363 am (Band I) and £35-2AO nr* 
(Band XX)• The species in which these compounds were located 

are Lianthua barbatua ( A p-jj^ 350, 240) Lychnis aoetala
360, 240), SIX toe tenuis (A §§§r 260, 235)* S-il.oa.ft 

vulgaris < A 360 , 240), Silene conoidea (A|^ 363*240) 
Arenaria nefelRerrensis iAffflj 360, 240), fta»A&fla JESag£&iHa 

^"HSr 335» 2ii01 345, 240) and stellarfa algiene (>Jgf 
360, 240* 330, 240)*

Nine phenolic adds have been identified in the 
Caryophyllace&e, of which vanillic, syringic, and p-OH 

benzoic acids were present in all subfamilies* Gentisic and 

synapic acids were confined to the subfamily Alsinoideae* 
p-Coumaric acid was present in all the subfamilies but 
Alsinoideae, whereas do-coumaric acid was present only in the 
subfamily Alslnoldeae* Phi orotic acid was located only in the 
Faranchyieideae•

saponins and steroids were widrespread in the fatally* 
Tannins, iricolds%quinones and proanthocyanidins were absent 
in all the members screened*

DISCUSSION

The Paronchyioideaa (Illecebrace&e) with flavonols as the 
only il&voncids are unique among the caryophyllaceae members*
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which predominantly contain flavones and or glyeoflirvones•
This separate identity of the Hi ecebr&eoae is also evident 

fro© the palyaoiogical studies. The unusual pollen grains of 

Xllecebrum vorticillatum and Hernlaria glabra -with distinct 

tetrahedral shape and large aperture on each of the three 

faces e have not been found in any other taosa of Caryophyllales
Ho* ever Hemlarla hirsute have the common pantop orate type of

v'

pollen (Howicke and Skvarla, 1S77) *

The unique f 1avonoid pattern, and the peculiarities 

of pollen grains and morphological features Ratify the 
creation of a separate family Illecebraceae as was done by 
Hutchinson (.1958)* This family Is closely silled to the 

Caryophylla ceae•

The inclusion of illeceoraceee in f olygonales (Hutchinson 
1959) does not find any support from the data gathered from 

chemistry and sieve element piastids. Chemically the 

Polygonaceae members are with tannins, proanthccyanidins 

and qulnones, but all these compounds were lacking in Heraiarla 
hlrsuta. All the investigated members of the caryophyilaceae as 

well os Hernlarla. Xllecebrum. stegnoaoerma and Llaeuia showed 

the presence of P*XXX subtype piastids with polygonal protein
y'

crystalloids (Behnke, 1975,1976). This type of sieve element 

piastids are not reported outside Caryophyllales and also 

from the rolygoneceae.



Ill/'/

widespread distribution of gLycoflavonee and fl&vones, 
uoiversa! occurrence of saponins and steroids m well as the 
absence ©X tannins« iridoids and proanthocynsnidins seem to be 
the common features of the Caryophyllaceae (excluding 
illccebraceae).

within the Caryophyli&ceae# the chemical data bring forth 
the existence oX two distinct groups. They are (1) Caryophyll- 
oideae (Silenoideae) with glycoflavones and (£) Aislnoideaa 
with glycoXlavones in combination with flavene and flavonol. 
These two distinct groups are in accordance with the subfamilies 
proposed by Thome (1968) and therefore the tribal classifi
cation proposed by Bentham and Hooker (1865) and subfa&lltal
and tribal classification proposed by Pax (1927) do not get

c.much support from the Chemical study. The tribe sileneae 
(B and H) is chemically distinct by the presence of glyco- 
flavoaea alone# but other two tribes Alsiaeae and Polycarpeae 
do not show clear demarcation between them# with both the tribes 
possessing flavonols# flavoneo and glycoXlavones. However the 
percentage of incidence of flavone* flavond and glycailavone 
combination in the tribe Alaineae is very low (9.0%) when 
compared to tribe Polycarpeae (loops) • The subfamilies end 
tribes proposed by Pax Cl927) were not distinct chemically# 
nor were the subtribes of Bentfeara and Hooker (1865)#

Both the subfamilies* in the Caryophyllaceae show 
different rates of advancement# Presence oi .glycoflavones
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a relatively advanced chemical character in the subfamily 
Silenoideae and the presence of advanced flavones* moderately 
advanced giycoflevones and primitive xisvoaoia in the 
Alsinoideee indicate that both of these subfamilies attained 
the same level of advancement in the evolutionary scale.

/


