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MATERIALS AND METHODS

The plant materials for the present work were collected
from different parts of India, particularly, Kerala, Tamil
nadu, Madhya Fradesh, Gujarat and Kashmir, lost of the ‘
Caryophyllacese and the Polygonaceae members were procured
from Kasheir, while mozt of the Chenopodiaceae and the
smaranthaceae mesbers were collected from Gujarat. The
leaves used for extraction were from the 5th node downwardse
Care was taken in collecting only the healthy leaves. The
leaves were dried at the place of collection in shade and
later completely dried by keeping in an oven at 60°C, The
drieg laavés were powdered and stored in airtight glass
bottles or plastic bags. Thia‘pawﬁer was uged for the
analysis of almost all the chemical markers. Fresh materials,
whenever avallable, were used for testing iridoids and
proanthocyaniding. 4 brief account of the ghemical compounds
used as warkers and the vaiioua methods followed in thelr
extraction and cheracterisation is presentéd bel ow,

FLAVONCIDS

Flavonolds are a group of polyphenols which includeds”
all the Csh03456 compounds related to a flavone sheleton
which .may be considered as consisting of (1) a Cg=Cg3 -
fragment (Fhenyl propane unlt) that contains the *4' ring
and (i11) a Cg fragment the 'A' ring., These units are of



of different blosynthetic origin, The Ilavonvlds are
subdivided based on the oxidation level of 63 fragment
of the phenyl propane unit, es flavonss, flavonols,

chalcones, and aurones etc, (Gelssman,1962).

Flavonoids have besn one of the most exploited
phytochemical churacters in relation to the classification
of plants. The flavonold data are belng Incorporated )
together with dats from other diclplines into phylogenetic
schenmes of Anglosperm classification (Harborne, 1577).
Flavonoids are ptesent in almost all vascular plants, bﬁt
sotie classes of these compounds, such as flavnuga and
ilavonols, are more widely distributed than isoflavenes and

birlavones which are iound to have a restricted occurrence.

Huch can be inferred from the general distributien
pattern of flavonodds. Flavonols, eapecielly quercetin and
ayricetin, as neli,as proanthocyanidinas charascteristically
occur in primitive woody plants, and they graduelly dizappear
frop more ndvanced herbaceous familles (Bate-éaith.19$2).
There is @ tendency to introduce flavones in advanced taxa.
U=liethylation of flavone is another sdvanced featurs.
Substitution of an extra hydroxyl group in the 'A? ring of
flavonoids scem to follow a similar pattern; i.e. woody
plants have Behydroxy flavonols {e.gs Gossypetin) while
herbaceous taxa elaborate G-hydroxy flavonss (e.fs
Scutellarin) (Harborne, gt gls, 1971).
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taioflavonoids! are & group of flavonoids exhiviting
pharmécdlegical properties, especlially '"Vitamin F' activitiy,
tvitapin §' refers 0 a group of coupounds which are known
it be the 'permeabllity factors' which increase the capillary
reslistance and thereby used 10 treat subcutancous capillary
blesding. Hutin {3w-rutinoside of quercetin), its methylated
derivatives and {lavonones from Citrus frults formed the
principel couponents of Vitamin P, The interest on
Fnysiologicol eifects of flavonoids resulted in & spurt on
the ressarch on these compounds ané congequently more than
200 preparations were in use (Meyers, gf.gl.8972). It is
experimentelly eastablished that flavonolds with free hydroxyl
groups at the 3',4'«pogition ezert beneficlal physiological
effects on the capilleries through (%) chelating metals and
thus spering ascorbate from oxidaticn, {(2) prolonging
epinephrine actioa by the inhibition of o=methyl transferase,
and (3) stimulating the pituitary adrenal axis (De eds,1968).
srinivasan gt al. (1971) presented evidence that flaviiodds
plhay another lmportant role in circulatory system by acting

on the aggregation of erythrocytes.

Fost of the flavonoldds occur as water soluble

v glycosides in plénta. They are extracted with & 703 ethanol
or methanol and remain in the aqueous layer, following
partition of this extrsct with solvent ethers Due to the
phenclic nature of flavonolds they change in colour .-
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when treated with bases or with ammonia and thus are
cagily detected in chromatograms or in solutions. ilavonoids
contain conjugated sromatlc systems and tnua‘ahaw intense
absorvtion bands in UV and in the vizible regions of the
gpectrume 4 single flavonold ég&yacnﬁ nay accu:9xn a
planﬁyin sevoral glycosidic combinstions and for this
reason 1% is considered better o examine the aglycones
present in hydrolysed plant extracts (Herborne,1584),

fiormally the flavana;da are linked to sugar &y a O-
gElycosidic bonds, which are easily hydrelysed by mineral
aciéai But there is another $ype of bonding in which gugars
are linked to a glycones by C«C bonds. The latter group of
compounds, known ag Ceglycosides, are gnneéally whserved
among fEavones. They are resistant to normsl methods of
hydrolysls and will remain in the agueous layer when
hydrelysed extract is extracted with ether $0 remove aglycones.

The procedures followed in the present work for the
extraction, isolation and identification of flavonolds are

describad below,

5 grams ©f leaf powder uwas extracted in a soxhlet with
methanol Zor 48 hrs till the plant materdal became coLourless.
The methanolic extract was concentrated €0 dryneszs in a water
baths 2530 ol of water was addsd to the dry residue and

“ the wator soluble phenolic ghycoaides were £illersd oute



The filtrate was hydrolysed in a water bath for one hour
using 7% HCle This hydrolysate waa extracted with
diethylether/solvent ether, whereby the aglycones got
separated into ether fraction (Fraction A)e. The femaining
aquecus fraction was further hydrolysed for another 10 his
io ensure the complete hydrolysis of all the Owglycosides.
Aglycones were once agaln extracted xnta\éiethyi ether
(Fraction B) and residual aqueous fraction was neutralized

ané evaporated for the analysis of glycoflavones.

fther fractions A and B were combined and analysed
for aglycones using standard procecuras {Herborne, 1567,
1984 + Habry g5 ske 1970} Hazkiam, 1382). the combined
concentratad extract was bended on whatman Koe1 papexr and
chromatographed along with guercetin as a reference sample,
The solvent system amy;oyed were Forestal (con.HCl 3
acetlc acld ;3 water; 3130410) or 30 % glacial acetic acide
The ﬂeﬁalopeﬁ chromatogramns were dried in air and the
vigibly coloured compounds wefe marked outs fThese papers
were observed in Ultra violet Light (360 nm) and the bends
were noted, Duplicate chromatograms were then sprayed with
10 % aguecus Na,Cly and 1 % FeCl, and the colour changes
vers rocordeds Rq (Hf relative to quercetin) values were
caloulated for all the compoundg. The bands of ¢ompounds
-were cut oul from ungprayed chramatogramg;§sre eluted with

spectroscople grade methenol. The UV absorption spectra
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'ihimadauw UV 240' recorder type suoctrephotoneter. The
oathwochreric and hypsochromic shifts induced by the

acdition 0L various reagents were stuulad. Yhe reapency

sociver pothoxide (f.ade): Fresily cus netod sodium (LD sl

wag added cautiously in ganll portions Lo dry spectrozcopdc

Actianol (100 al}e. the solution wan gtored In a tishily

clozed glaags pbottle.

sluciniun chloride {AILLB}; Five gms of frosh anhydrous 4L

grace 31615 {(which agpeared yellow proeen and reacted violontly
when alsed with water) were addeqg cauciously to suectroscoplc
methansl {100 @l).

dydeochloric acid (HCL)s Concentrated it grade HCL (87 al)

witg odred with distilled uvater (100 i} and the solution was

. 1

stored in glass stoppered bottle.
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Zoaium acetate {(Halsci: Anhydroup powdared &i.

pgoric acig QHBTQ3}: anhyarous powdered AR prads Hﬁﬁﬂ% WG

-

UL L

The concentrationg of the sample golution prepared by
elucing chromatogran strips were adjucted seo that ftno

ootical density (Ob) fell in the repglon of U.0 0 0.8. ihe

nethancl spectrumn wag taken using 2-5 nl ox this ztoch golution,
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The NaOFls gpectrum was measured fmmediately after the
addition of three drops of NaOle stock sclution to the
flavonoiddal solution used for methanol é;aec*trum. The
solution was then discarded. The ALClL; spectrum wae
measured lamedictely after the addition of six drops of
ﬁ1613 stock golution to 23 ol of fresh stock seoltulon of
the flavenoids. The 51013/H01 spectrum was recorded next,
after the addition of 3 drops of the HCL stock solution to
the cuvette containing A1013. The solution was then
dlscarded. For NaDAc gpsctrum, excess coarsely powdered
anhydrous AR-grade NaCac was added by shaking the cuvette
containing 2=3 gl of fresh solution of the flavonolds, till
about a 2 no léyéf of NaOsc remained at the bottom ol the
cuvette. The agactrumAwas recorded 2 minutes aiter the
adeition of Halics ﬁa@&e/ﬁ5aos spectrum was taken aiter
suificiont ﬁ33o3 wag added to glve a saturated sclution .

The solution was discarded after recording the spectrume

ihe structure was established by the absorbtion
maxima, shape of the curves, shifts (both bathochrowic and
hypsochromic) with dififerent reazents and colour resactions.
The identifications were confirmed by coechromatography with

authentic samples,

Tha aqueous fractlion remeining after the separation of
aglycones was neutralized by the addition of anhydroue Na,COz/

Baco3 and concentrated o drynesss, when BaCDB was used barium



N

chloride got precipitated snd was Iiltered out. Thls
filtrate was concentrated %o dryness. The alcoholilc
extract of the dried residue was banded on vhatioen k0e1
paper and the chromatogram was developed with watey as
slvent system. Glycoilavones were visuallzed by their
colour in UV and with 100 N32003 spray. Further anslysis
and ldantification were done using spectroscopic method es

expladned before,

CHEROLIC ACIDS

Pheholic acids are simple phencls, having & functional
acid group and varying number of hydroxyl groups at different
pogitiongs Acld hydrolysis of plant tissues releasges a number
of ather soluble phenolic aclds, some of which are unlversal
in distribution. <hese aclds occur either assoclated with
Lignin or sre bound to the glycosides. They are also zeen
8s depsides égé as esters In hydrolysable tamning., Phenolic
aciqéwhich are slmost universally distributed in ingilosperms
ara‘;nhydruxy benzolc acld, vandllic acld and syringlc acld,
which are the cowmponents of lignin. Gentlsic acld is also
fairly widespreads Jmnlicylic acld and the related
e-pyro¢atachuic aclds are abuné%pt in the Ericaceas, zllagic
acid end galilc aclds are located in pany plant groups of the
Folypetalase. 7Ihe phenolic aclds are extracted in ether

alongwith the flavonold aglycones Irom the hydrolysed extract

e
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virsction & and 808 plant materialss They are analysed

as Tollows,

snalyele of phenolic acids in the coubincd ovthey
fractien@@ ang Q)uaa carried out by twoe-dimensionsl
ancending gaper’chromatographgiﬁenzene t acetlc agld: water
(G:7:3, upper erganic layer) in the first direction and
sodium formate @ formic acid § water (16:1:ZGD} in the secsnﬁ
dirsction were used as irrigsting sclventge ihe sprays used to
lLocate the corgounds on the caromatograms were diazotlged
p»n&traaniliﬁe or élszotlsed sulphénilic acid and a 10 % Na2003

over spray (Iorahim ané'fawers.1§ﬁo).

Iiozotization: 0.7 gms of pe~nitraaniline/sulphanilic acid
was dissolved in ¢ ml of HClL and the volume made upto 1C0 ul.
Five ml of 1% Eaﬁﬁz was taken in a volumetric flasgk andé Lept
in ice til1l the temperature was below 4*C. The dlazotized
sprays were prepereu by adding & sl of penitrraniline/
sulphenilic acld stock sclution to the cooled NakG, solution.

The volume was made up to 100 ml with ice cold uater,

The various phenollic acids present in the extract were
identified based on the specific colour reactions they produce
with the sproy resgents and the relative R{ valuas in

d1i{ferent solvent aystems.

gj;iég‘i lgig R
tannins are polyphenolic compounds which combine# with

protveln, forming water insoludle and nonepuirescible leather.

ol
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There are Heo omein types of tenninsi the cundenacé tennins
and the hydrolysatie tannins. Eh@‘é:;denﬂ&d tennins
({reanthecyoniding) unlversally occur in ferns and gyunosperms
and are wilegpread among the woody anglospermo. In contrast,
hydrelygable tannins are limived to dicotyledonous glants

and are only found in a relatively few families. Tannins

are correlated well with other primitive charzcters and thus
the presence of these compounds is considered primitive. The
highly advanced hoerbaceous toxa are generally devoid of these

compoundae

Condensed tannins or flavolans can be rcgarded as being
formed by the concensation of catechin or gellocatechin
molecules and flavan;3,4-dicls to form dimers and highes
oligoaers with carboﬁucarben bonds Linking one i&%§§pAunit
"to the next by a 4=B or 68 linkage. Yhe name proanthocyanidins
iz used altemmately for condensed tannins becesuscy on Lreataent
with hot aclds, some of the carbonwecarbon iinking bonds are
prokeng and anthecyanicios are releaseds Ihis property is
used for the detection of condensed tanning, Mydrolysable
taniins are mostly gellotannins end ellagitanninsg deponding
on whether gallic acid or cllaglc acia is present esterified
with glucoses They yield the corresponding phenolic acid and
8lucose én hydrolysis,

Tannins are extreacted in water and are tegted by
treatding them with o proteln sclution.
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To the water extract prepared by boiling 5 gm plant material
in about 50 ml water, 2% freshly prepared gelatin solution was
added. The formation of a white (or milky) precipitation showed

the presénce of tamnins in the plant material (Hungund gt.al.1971).

SAPONINS

\

Saponins are glycosides which form emulsions with water and
possess marked haemolytic properties. They possess steroidal or
triterpenoid aglycones. The steroid saponins are common in
monocots, while the triterpenoid séponins are found in dicots.
Their tamonomic value 1s less at a higher level of hierarchy
although they may be used as useful chemical characters at lower

levels.

About 5 gm of the powdered leaf material was boiled with
50 mL water for half an hour, 7 = ™ “f;his extract was filtered,
the filtrate was taken in a test-tube éfter cooling and shaken
vigorously (to froth) for a minute or two. The formation of a
persistént froth of 1 cm length showed the presence of saponins
(Hungun@ et.al.,1971), Foam formation takes place even during
aqueous extraction if the concentration of the saponins are more

in the plant materials (Harborne, 1984).

PROANTHOCYANIDINSS

For testing the presence of proanthocyanidins, about 5
gms of finely chopped (fresh) leaf material 7/2 gm dry powdered
material Mlas. taken in 20 ml test-tube and covered with approxi-

mately 5 ml of 2N HCL. Extraction was carried out by placing the



wentetube inoa olling water beth for holf an houts The
tatract wes decanted alter cooling and ghaken with suyl
wloohels Preasence of & yred or neasr curmine colour in she
upper zloohol layer cenoted 2 poslilive reactieon Jor

proanthoeyaniding, an alive yellow colour represanisd o

e

Ave reaction (G ibba, 1974)

nteroids possoss a cyclopentanoperhydrophenanthrene
ékelaﬁan with‘hydratjl group at C5 and two pmethyl groups at
Ly and Cyne implest sterel is chelesterol, 1€ 4: an endmsl
s5Lerol . E:asitasterdl and stigmastercl are plant sterdls.
Tetracyelic triterpencids al g0 pussess & stercidal skl atone
Jut here the number of methyl groups will De more €.k
wanestercl. The plent sterols oecur fresly in waxes, outing and

4
rcsinsmr in glyeconsidic formg as saponinsg.

Steroids were anslysed using the combined etner fraction
h 8¢ B, which was spotied on T.L.C. pletes and allowed to run

in chioroform : Carbontetrachloride : acetone (2:2:1), The
sprays used to detect the different sterolds weme éo%
sul.phuric acid or Liberman Burchard's reagent (1 ml of conc.
HobUye 20 ml 0F acetic anhydride and 50 ml of chloroiorm are
sixed together and the sprayed plates were heatled at 110%C
for 5 ninutes.) The various types oi steroids were Located

by specliic colour reactions with spray reagents aad e
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LALEOLPS
Iridolds are a group of munoterpanoid glycosldern present
in a number of dicotyledons. The presence of these compounds
in a given taxa is considered by many (Heéﬁar, 1566b, 1569,
19714 wbnum. 1969 Meeuse, 1970; Batemzrith, 19723 Batew
smith and Swalin, 19663 Jeaan et aley, 1975) to be o valuable
9~nylogwnetic:;;gnificant cherical character. The plante were
surveyed for irzdeids by a simple pracedure described by
wieilering (1996} based on the TrimeHill colour dest tTrmm
end dill, 1552)« #resh or dry phwdered leaf material {1 gram)
was placed in a teat-tube with % ml of 1% agueosus HLl. Hiter
35 nours, U1 @l of the macerate was decanted in to ancther
tube containing 1 sl of TrimeHill reagent {(made up iroaz 10 el
gcetdic acidy, 1 ol of Cu2 % CuS0,:5H0 in water and Oud ol
conce HCl)e when the tube was heated for a short time in a
flausey a colour was produced, it iridoids are prascnte
{ispervdose, aucubin and monotropein give blue colours,

Herpagide a redeviolet) liarborne, 1v84).
GUANGRES

ihey are eromailc dikatonés, which form the largest claas
of natural colouring mattersz. They are generally known from
higher plants and fungi, In higher plants they play a aubaid&ar}
or a gecondary role. They are generally present in the bark
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or undergzround parts. In leaves thelyr color ie macked by
othar plomentss They are classified into Banzow,Naphthae,

and anthracuinones depending on the mono, bi or tricyclic ring
systen, they contain, In plants their function is not properly
und@ratgad. It s assumed that they play zome role in

oxidetionereduction processes,

For extraction of qpinanesyapproxim&tely S=10 gm of dried,
powdered, leaf material was exnaustively extracted with bot
benzens for 3 x 12 hrs and then concentrated to a dry iesidues
The residue was dissolved in sclvent ether and segrezated intp
acidic and neutral fractlons by‘repaateﬂly shaking-witﬁ 2N
ﬂagcoa solution.

The HayCO; soluble fraction was acidified with lce cdld
2N BCL dropwize till precipitates settled downs The acidified
solution in turn, was extracted wilth diethyl ether and separated
again into two layera.‘The lower layer was discarded, while
upper acidic Sraction was chromatographed over ILC silica gel
& plates using petroleun etherebenzene (5:1) as the colvent
system (Joshi gﬁjg;.,1$73).

The neutral fraction was also chromatographed over silica
gel ZLC plates using the seme sol vent system. The various
quinone compounds {Antnra-, Benzoe~, Raphthaguinones) were
Vigumlized by thelr colour in visible, UV lignt and colour

c’,'m«u:.m,f}m,&cm 5 )
reactiong aiter spraying magnesium acaﬁaﬁ%/ar agueous fati.
~\

The quinones gives purple/pink/orange yellow colours ,



ALKALOIDS

~Lkalolds comprise the largest single class of secundary
sievabolites, They are baaié plant products heving a nitrogen
containing hétrocyclic ring system and a high phersacol eglceal
activity. They are restricted to certain group of plants and
* therefore, often used as a criterion in Aassification of only
those groups of plantis which contein them. The presence ol
various tyres or alkalolds are used effectively in classiiying
various taxa (lManske, 19443 Irid@, 19033 Gibbs,fé?h; Laniel
and Sabnls, 1979). | "

Alkalodds, as a rulajare insoluble in watel but soluble
in organic solvents. But their salts sre goluble in watargﬁgyam&
insoluble in organic solvents. Alkeloids are normally extracted
from plants into weakly aclids (1 M HCL or 10h acetic acid) or
acidic alcoholic solvents and are then precipitcted with
concentrated ammonias They are also extracted intoe any organic
selvent after treating plant matverial with a base. The Lase
irees the alkalcids and zakes them soluble in organic solvents.
From the organic solvents, the alkalolds are extracted inie

acidic solutlon and tested with specific reagentse.

Filve grams of powdered leaf materlal was extracted with
50 ol of 5% ammonical ethanol for &8 hrs. The extract was
concencrated {by distillation) snd the raaidﬁe was troated
wlth 90 ml of Cu N HyS0,s The acid soluble fraction was testod

with mayer's, vagner's and LUragendroff reagenty (Faech angd

-
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Irscey, 1955)« A white precipitate denoted the presence of

- alkalnids (amarasingham é_g 841964} The preparation of the

Feagenis were as followss

Bayor's reagent: (Potassium mercuric fodide)1.36 grams of
35512 wore dissolved in 60 ml of distilled water mnd 5 gus of
KI in 10 ml of water, The two molutions were mixed end diluted
to 100 sl with cdlstilled vater, § few drops only oi this
reagent were added, as precipltates of some alkelolds were

soluble in excees of the reagent,

naner! acents (Potassium lodide} 1.27 grams of ig and 2

grams of KI were dissolved in 5 al of water and the sclutien

diluted t5 100 fle It gave broun flocoulent precipltates with
most of the alkalolise

Dragendroffie reagents(Fotessium bismuth iodlde) B grams of
B1(103) 51,0 were dissolved in 20 0 of BHO5 (5pegreto18)
and 27.2 zgraps ol KI in 50 nl of water. The two selutions
were sixed and allowed to stand when ENOy crystallized ocute
The supernatent was decanted oif and made uwp to 00 ol with
diztilled water.



