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GERERAL DISCUSSICH

In the present study, five major families such as the
Amaranthaceae, Chenopodiacese, Caryophyllaceas, Polygonaceag,
Cactacen® and seven szeller families vig. the Nyctaginaceae,
retiveriaceae, Glsekiaceae, Fortulacaceae, rhytolaccaceae,
Basellaceae, and Illecebraceae have been studied Chemotaxono-
mically. The distribution of various natural products in these
ifamilies is presented in the table;;s.?lavnnala formed the
dominant phenolic plgments of the group as a whole. The
smaranthec¢eae, Chenopodiaceas, Cactaceae, lllecebraceae,
Petlveriecene, Nyctaginaceae and Polygoneceae are rich in
these compoundss Flavones and glycoflavenes predominated
the Caryophyllaceae. All these groups of flavonolde are
present in Qasellaceae add Amaranthacemse. In Portulacaceae
and Fhytolaccaceae fiavonoids are aveent, Proanthocyanidins
are seen in both Folygonaceae and Cacteceas, but their
distribution is very less in the latter famlily. Alkaloids
have & very restricted occurrence, obtained from the Phytoe
laccaceae, Cactaceae and Chenppodiaceae. Guinones and
tannins are located only in FPolygonaceae. Saponins and
steroids are universally present, whereas the iridolds are
absent in all the families screened.

The presence of quinones as the doaminant phenolic

T

pigments mark.Polygonaceae distinct from other familles.



o mx..E:oUV
-
. (<oo1Y  (¥oot) _ . (%200L)
Juasqy 1ESEIDTT USSR juasqy JuAsqy jnaIsqy ATy AUIVGY  JUIBEIIZ s patmrie o Le i g
) (fo01)  (oory  (Ueey y
juaTqY 4WOSSIg JUSLATI JUSNAY juUITAY  JUSSQY a3wy  juagqy  Juasqy FYIOVIOVIDIAHL
‘ (%o0Ly  (%00LY o . m
JUBSQY  JUOTIII JUSSSII  WUSHQY  JUSSQY  JUIaSqQY JUIEQY  JUOSqY  quUesqy TYTSVOVTIINO A
{200y {200L) (iz2ez2) {%GL)
AUSBQY  AWICOIIT  FJUSFBIS axmy JUSSQY  JWASqY  JUASQY  JUASQY SISASPOY aa%m&a
. (f00LY  (¥001)  (300L) . 20083 .
JLASQY | JUSSOXI  FUSTIAI JUSTAII JUWALIXJ  JuUSYQY  JuUssqY  juetqy uﬁ%ﬁgam T IOV
(¥001)  (4001) Y ooty  (MootYy {«oob)
AuSSQY  JUSSAII 3TAFIII  JUSSQY  JUSSQY  JUIQY  JUIGATI  JWWSATI USSR AVIIYTIICVY
) (%ootYy  {Hool) (¥wren9) (#9°L) {0 28) o
JUBIQY  JUISAII  JUDERIY JUSEGII  qUIBQY  JUSSQY  JudSyr  JUOSQY JuSPUMQY VIV IACSONTLD
(001} {¥00tY (2€1°6C) (4 w.i D @mtms .
JUOBQY JUSERIJ USSSII JUISerd  JuUSSqy  JUOSQY aray 91BISPoH TYIOVHINTHYIT
@ Sue y
FaUuo Py «-FumAday SUSAVIT
»UTNO  «023315 mﬁ.nw”o%m SPIOTEAIV  =quslxs suguwes =020 SBUCABTLI Stoucants ATTuvs UL Jo swey

AITANLS SATTIVE T
A0 FOVINIOUTS MIZHL Q8Y SIONOOUA TYMNIYH SOOTHYA A0 NOILASIMISIC DNILONS

51wy aomarour

* 6L = ITEVE



131

. ., {eee2e)
ooty oo {#6G" 45 .n RGO Lw) ?@.J: Emm.mmw JuS 9
LSTIII  JUIBRIS  JUSSAYT  Juasqy &ﬂmnm.um 2UISBII wpunagy TVISVEL T
{%06*L8)
(%00ty  (001) Faey  (652)  (meeEL)
AUBTQY  ATRITSIS  FUASRII JUSSQY  JUASQY  JUSSQY  «~DESQY JuUISIII axwy AVAIVTAHIOLHNYD
, zloot) {(s00L) {sioot) ‘
JUASQY QUATFALT IULSAIT JTOEQY  JUSVQY T UESQy  JUISQY UGy 3UIFAXY TAMYTIASTO
(footy  (Eool) {9001
JTOBQY AUSSIII JUIFAXY  UWASAY  JUISQy JUITQY  JUISGY  UITQY  jULEAI] TETIYTHIATI A
Futp
300 wFUBAO0Y SIUCABTY

~UTAN SpTeIagy surucdes SoTo oMYy =3UTOlr] SUTUUBY  =odAT) SOUOABTISTOWARTI L1TU8S 3yl JOo snuy

{*pP3uod) .g].~ TTEYI



132

. The widespread occurrence of tanning andfgxaanthecyanidina in
this family is another significant feature, Such differences
ara also seen in other characteras such as the ultrastructure
of sleve~clenment plastids iBenhke.'5976} and pollen morphol ogs
ical fectures (Howicie agd Skvarla, 1577} 7The sgimilaritics
cf the PFolygonacese with other fasllles scresned are restricie
ed to the widespread ocourrence of fLisvouels, unilogular svary,
solitary owils in bessal plecentation and a mere or less curved

CuDIys,s

The wnlque chemical characters 0f the FFolygonaceae
Justify their present placement in the monotypic arﬂerthe
Folygonales. The presence of unilocular ovary and solitary
ovules Lin bassl placentation and the curved smbryc validates
keeping the Polygoneles in the subclass Caryophyllidae,
aléa%éith the Caryophyllales,

The digtribution of various clesses of Ilavonoids
deparcate two groups in the Caryophylleles. Ihe first group,
contalning the Amaranthaceae, Chenopadiaceagp Ryctaginaceae,
Iilecebracene, Dasellacese, Petiverisceze, Chytolaccacene and
?artulaeacéae)ara characterized by the §£eaenca of ilavonols
as the saln phenolic gigman§§ {Though Ilavonolids were not
detected from the members of Fhytolaccaceae and Fortulacacese
sereenad In the present study, the reporis of flavonolds from
other members of these taxa (Hichardson, 1u81; Doylejeit,
1963) are considered herg) £xcept for the Illecebraceae, all
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these familics characteristically produce betalains. Apars
from this, alkalolde are detected in this group only. The
second group containing the Caryophyllaceae and Molluginacese
are characterized by flavomes and glycoflavones (Daniel and
Sabnis, 1986). Horeover, they produce anthocyanins, instead
of betalalns,

Q-
Though the Illecebraceae ggfkept in the first group, this

family difiersjfram other fawsilies of this asgemblage,in
procucing amthﬁeyanins. it ia;therefargﬁlcgical to asaume4
thet this family, in the absence oi betalainssynthesising
machinery and in conteining anthocyening is similar to the
Caryophyilaceae and Molluglnaceae, The ocqurrence of flavonols

in some members of Caryophyllacese brings the Illecsbraceae

. ¢leser to the Caryophyllaceae. The two groups vigualised

A

abQVg)thﬁjgn the Caryophyllales ,correspond to the suborder
Chenopodineae mnd Caryoghyllineae proposed by Mebry et el,

7
\1977) .

kithin the suborder Chenopodinsas, ths Lamilles

- amaranthaceae, Chenopodiac¢sae, Sasellaceas aad.fhy%aigpggc@aﬁ

appear ﬁo be very closely related bacause of the hlgher
incidence of Ilsvonols and in contalning zlavunééandfer ELyCO=
flavones in a few sembera. 7The Chenopodiaceas and Fhytolaccaceae
contained glycoflavones. 7The Amsranthacese and Sasellacese
poasessed both flavones and glycoflavones. Ilione of the wenbers

of thig group contained proanthocyaniding., In the second
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group, consigting of the Cactaceas, Alzoaceae, Ryataginaéeaa.
Portulacsceas, retiveriaceae and Gisekiacese, flavonols formed
the gole group of flavonoids, Flavones and glycoflavones are
not located from this groug%%gnd at leagt two families containe-

ed praenthccyenid&ns.

In the first group of familieg, the Amaranthaceas and

" Basellacese have moie or less sane pattern of flavonoid

dlastrivution and hence they are very close to each other, The

presence of flavones and glycoilavones Keeps both these families

et & hlgher asvolutionary Lsvel, Both these families may
represent evolutionary lines originating Lrom the flavonol-
rich Chenspodimceas., The smaranthaceae retain many of the
features oi Chenepodiacese such as sleve element plastids
develd of protein Crystaloids {(Behnke, 1576}, more or less
saze type of pollen grains (Howdcke and Skvarla, 19?7), and
the same basic chromoscme number ikhreﬂﬁorf&r. 1576) snd are
directly evelved from Chenopodiacene, 1he ﬁasellaﬁagagighwa&
unique in p@&agas&ng cuboidal polién grain {Nawiéke and
skvarla, 1976) and is also different in having sieve element
plastids with globular provein crystalolds, thus representing
another Line of evolution Zrom the Cebhopodisceae,

h
in the second ¢at@gnrgih§zoacaae and Cactaceae are very
much alike ia possessing proanthocyanidins and higher frequency
of incidence of flavonols. The prevalence of CAM photosynthee

tic pathway. 1s anothey notable similarity between these
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_families‘ fhe precence of 6-hydroxy flavoncl (Sesuvin) in
meny members of Alzoaceae (BanerJjl and Chintalwar, 1v71;
Daniel and ssbnls, 1986) keep them chemically distinct from
Cactacene, among the remaining families of this group,only the
Faytolaconcese come closer to these twe families in their
ﬁeaturmsggi?hytnlaccaceae share a number of characters withthe
Aizoeceae guch as round protein crystaloids in sleve element
plastide, aitlernate leaves, thyrsoid inflorescence, hernoe
phrodite peontanerous flowers witﬁ single perisnth, two (three)
whorls of stecens, tricolpate pollen grains, S5~free or partly
fused carpels with axile placentation and numerous ovules,

The absence of proanthocyanidins and presence of glycoflavones
keep Phytolaccacese in a relatively advanced poslition in the
gvoluticnary sequence than alzoaceae and Cactaceses 1 the
presence of apocarpous pistil in some meabers of Phytulacc&c&aa
is considered as of sacoﬁdary origin (ﬁahwééer, 1565, asb)a

The phytclagcaceae may well be derived directly from Alzoacese,

Among the remalning four families,hyctaginaceae,
Petiveriecese and Giseklacese exhibit some or the other
features of similerity with Phytolaccdcese. The lyctaginaceae
and Phytolaccaceae are the only families in Caryophyllalea
containing starch graine in thelr sleve clement plastids
(sehoké, 1970). fhe Fetiyeriéceae and Fhytolaccacose are
similar in all characters except for the dry and elongate fruit

(with 4 refiexe¢ sharp, apical prickles) demscly pubscent ovary,
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heiry stizea and sulphbur containing compounds present in the
former family. The Glsekisceac are also closer to the
Phytolaccacease in characters lLike nature of gynocecium (See the
Chapter on the Phytolagcaceae for s deteiled discussion of the
inter-relationships of the Glsekinceas). (n the other hand,the
Portulaccacese sodw certain similarities towards Alzomceas in

characters Like succulent nature and many stanens and ovules.

The worphological and chemicel peculbiaprities ol the
Caryophyllales which bind them as an order obviously support
the monophyletic origin of this groug. These chavacters are
the prc&uai&on of betalaing and grtype sieve element plastids,
pantopaxétﬁ type of gollagkrn&ns ané the pecﬁﬁar Caryophylise

laan erbryoleogical syndromes

ernquiafwﬁiﬁés) and Buxbaun (1961} derive this group
from Illiceaceae of the order illiceales (Hagnolidae). apart
ﬁrom the presence of apocarpous pistil there is nothing in
commen Retwsen the Illiceaceae and Caryophyllaless Chemically
these two groups are very dissimilay, anleatin {a toxie
lactone] and scattered ethereai oil cells provelent in the
Illliceacsae are unknoun in Caryophyllaies,

Sipdlarities between the Dillenildse and Caryophyllales .
which ~ were cited in gugport of the closze relationships
exioting teltweon these two taxae are not roflected in the
cheuicel dinracters. Mustard olls and iridoide, the
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characteristic compounds of Dilleniidae are not seen in any
member of the Caryophyllales. The presence of sulphides in (Ll
Petiverincese similar to thiocynates of the Billan%?ae may

be considered accidental,

Ranunculales, another possible ancestor of Caryophyllales
(cronquist, 1981) possess benzylisoguinoline and aporphine type
of alkalolds, which are nst detocied in Ceryophylliealcs. |

A quest for the roots of Caryophyllales elsewhere will de
& Lot more easgler ir ocne searches for the taxa rich in the
precursors of vetalains, the characteristic plgments of this
groupe DUPA (Dihydroxyphenylalanine), the precursor of
betalaiag)hms been regorted in zany nembetrs of Fabales such
as Pnageolus, Vicla, Cicer, Baptisia and pueuna (Andrews and
Frodhad, 1900}, Stizoleobic acld, formed by the extre-diol
cleavage of DOPA, and which is found to be another intermediate
in the blosynthesis of betalains, 1s deteected in the yound

- leaves of Stigcleobium hams.joo and Hucuna (Fabaceas) along with

(0U4e The enzyme responsible for the producticn of stizolobic
acid {4,5-extradiol deoxygenase) is present in the Fabaceae
and caryapbyliale§:w {Zllia, 1976). Slevewtube plasticas
containing irregular proteln crysteioids, wlitch are more or

- Legs similar %o the the peplastids of the Caryophyllales s

. are located in some memders 0f Fabales (Crohquist 1561). The

pegurrence of triterpencid asponins and indele and qguinolie
zidine sllkslolids in Fabsles and in Chenopodiacese provides

some more featurss of sioilarity. Sut the Febales are
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irelatively a far too advanced groupg for consldering ancestral
to the Caryophyllaleg and these similarities avidently point
to a common origine Thus the gearch narrows down to Rosales,
the ancestral group of Fabales, 4 number of morphologlceal
features geen in the Caryophyllales are presgni in various
nexbexrs of the hosales. apart fyom the apocarpous platil,
apetalous flowers (Cunoniaceae, Davidsoniaceas), curved smbryo
(Rosaceane, Surinaceae) and Ifree central placentetion (Chrysoe
balanacens) are the Caryophyllalcan features observed in soie
i the Hosales. Cal phytosynthetic pathway le anecther feature
o slmilarity between the fiesales (Crassulaceas) and Caryoe

phyllales (Alzomceme, Cactaceae).

Apparently, there is no doubt a&out the antlquity of the
Hosalag, Cranqui;t {1981) opines that il other orders of
Rosidae are wiped out af existence the order Rosales could be
accommodated without great dlfficulty as a somewhat isolated
order of Magnolidae", All these evidencas tempt anybody to
assume that Caryophyllales represent one line of evelution from
Rogales (0or & prerosalian group) parallel 4o the line of eveauﬁn
ion culmimating in Fabales. When this proposal was reierred 1o
Cronquist, (Senior scientist, The New York dotanical Gayden) it
elicited the {ollowing commentSeasese? the possible ancestry
of the Carywphyllalez in or just antecedent to the Rosales
has enough plausibility to warrant further considerat-
ion® (Personal communicetion dated Znd Octe 1987)s The probable

schene of evolution of this taxon 1x summariged in Flg.
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HAMAMELIDAE MAGNOLIIDAE

FIG.3. PROBABLE RELATIONSHIPS AMONG THE SUB CLASSES
OF MAGNOLIOPSIDA (CRONQUIST, i968)
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HAMAMELIDAE MAGNOLIIDAE

FIG.-4 MODIFIED DIAGRAM SHOWING PROBABLE
OF CARYOPHYLLIDAE TO ROSIDAE
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RELATIONSHIPS



