CHEMOSYSTEMATICS OF THE
CACTACEAE
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The Cactzceeas are ofe ol tue Lew large fasilles of
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native to teuperele aud troplceel reglons o the pew worla,
rerticularly in warm and dry pluaces. The wactucene consists
nx %0 to 200 genera \dogending on the nutnor) ohd ot least
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1000, perhar o ag meny ag 2000 speciuc.
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peyote, is a meabor o ig family., woscul buitons contain

o

5

several alkalolds witn narcotic properiies. wreyote is
cextensively used Ly incians for its ssdicinal value., 1t is
considered to bu & panseea Jor most beody 1lls, [Dany Cuacti

arce cultlivated as pot planls.
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The (actaceat nenoors are sginy succulenitc, Leaves or
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apsent erxee,.T Al coleciiis and eresitlousio wideh possess

woody stewn aad well developed succulent aliernate slmile Lenvese.

Flewers are solliury lerge and showy, U the areclal ox oones
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timcs at the branch tive (Lorssiia)
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howers are periect

®

or saldom uniscxual, regular or scmetincy drregulsyr throulh

curvature ci the pcrianth tube or gue to the unequal srerlerion
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oi The gepnents. wepals are numervuz, spilally arrangec, showy
ang petalold, wniucc welouw to foru a perianth tuse or
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senuence. snthers are tetrasporangiste and dithecsl,;

opening by lLongitudinal slits. Cynoecium 0f 3-many carpels
united to form a compound inferior ovary {(im Pereskis the
Ilowvers are perigynous and ovary is superior) with a single
style and as many radiating stigmas as carpals {(in Pereshia
the carpels are slightly united). Cvules usuglly numerous
with parletal placente in unilocular ovary {(in Pereskie basal
and the ovary partly partiticned). Ovules are caspylotiropous
to rareiy anatsrgpous, bitegmic and crassinucellar. frult is

iudeniscent fleshy baccate, rarely dry or dehlscent.

EAZONOKY

Briton and Réka (1873) clessified the Cactaceae into three
iribes viz the Pereskieae, Opuntieae and Cacteae (Cereas). The
tribe Pereskiese is characterized by the presence of broad
Lat leaves and gtalked, clustered Flowers snd ie devoid of
glochids, Small terete, early deciduous lemves, sessile
Ilowers and glochids are the distinguishing characters of
tribe ¢runticces vwhereas the tribe cacteas possesses
rudlmentary lsaves, aessile flovers, perianth forming s tube
and glochide,

Thorne {1968} slevated these three tribes to subfamilies,

the rereskloldeae, Opuntioldeae and Cactoldeac.

Bentham and Hooker (1865) recognized only two tribes,

the Echinccacteme and Cpuntiese, the former contains § genege



and tne lLatter with 4 genera. They included iereskia in

tribe Cpuntieae,

.i.‘:iz; E{Ll ’f_ .§.‘.z 33 {.‘i{}:‘ ;‘l:i L,.' x-\;o e {;'i‘&:_

Thne known chemical data of various Cactaceae taxa is

presented in the table «~j1

The cactaceae are characterized by the presence of a
peculiar type o alkalola mescaline. Loghophorine, horgenine
and anhalidine are the other alkalolds rejorted in this family.
Apart from alkaloics, variocus type of flavonoclcs located in
this fanlly are quercetin, kaemplerol, snd their variously
metuoxylated derivatives. /3 - Ltosterol, deoxyviperioene,
macdongathin, peniocranol, cyclost@roi, stenccercl and ftubercl

are the maJjor steroids regorted in the lactiaceae.

In the present study, S plants belonging to the 5 genera
have been astudied for thelr chemical markers. The data thus
obtained, alongwith data from other disciplines, are used to
widerstand the texonomy and phylogeny of the fanily at

various levele,

PN T o S U e TS g
Halonlsl3 Ahb buTiilDs

screening was done wilth plant saterials collected from
gardens in andé around laroda. The plant materials were
progerly identificou and deposited in the terbarium of the

sdotany Department, iewe Unlverslty oi saroda, lndia.
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whole plants (Phylloclades) were used for enalysis
except for Pereskin grendifolis where the leaves were studied.
Frocedures folloved for the extraction, isolation, and

identification of various chemlcal markers are the same as those
described in Chapter 2.

RESULTS

The distribution of flavonolds, phenolic acids, alkalolds,
Saponins and sterolds from members of Cactaceae is presented
in the table-12 ,

All the members screened contained flavonols. Flavones,
&nd glycoflavones were absent in the family.

. Vardous type of flavoncls located in this family include
quercetin, kaempferol and thelr methoxylated derivativese
Kaenpfercl, as such, wes detected in &ll members except Ogﬁnggg
gellini. Ouercetin was present in Mamillaria spse., Cpuntis
dellini, Opuntia sps. and Pereskis grandifolla. 4'«0le
kaemplerol was present in Cereus pervianusg, Cereus sps. and
Pereskia grandifolla. Melocsctus spge and Opuntia dellini were
the two spacles with 3'«0le quercetin whereas Cereug forbesii
was the only mecber with 4'«0Oze quercetine 3',4'«0i0ie quercetin

was located in Opuntie dellini and Fereskis grandiiolis,

Al together % phenolic acide huve been ldentifled in this
family., Vanillic, and Syringic acids were present in all the
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memberé except Cereug peruvianug where the later compound

was absent. p-0i Benzolic acid was present in 3 species, ¥iz.
Cerus forbessl, Cereus Feruvianue and Mglocactus spse Melilotic
acid and ferulic acid waere present in {erous paruvianus,

Sapenins and sterolids were present in all the meobers
screeneds A4ll the plénta gave a positive tast for alkaloids.
Wone contained proanthocyanidins, tannins, iridolds and
guinones,

ISCUSSION

Flavonols are found to be the only phenollc plgment of
this family. The unlformndistrxbutzon of flavondls establishes
the homogencity of the family end therefore the tribel and
subfamilial classifications proposed by various workers do
not get any chenical support. Moreover there is no chemical
deleneation observed between leafy and leafless Cactaceae
meﬁbers. kowever, certain phenolic aclids like, pe«UH benzolc,
melilotic and gentisic were found to confined to the tribe
Echinocacteace '

0f the two tribes the tribe Opunticae seems to be more
primitive due to the presence 0f higher percentage of
incidence of gquercetin end more varieties ef flavonol s. The
morphologlcal charascters like woody hebit of some of tho
menbers of this tribe also support this contention. The tribe
‘Echinocaceteae is a relatively advanced group in this family
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with higher percentage of incidence of kasmpferol ( a less

bydronylaeted compound) and with fewer variety of flavondls.



