CHAPTER - 11

MATERIALS & METHODS
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MATERLALS AN STHU

The plant matarials for the present work were collected
Irom different parts of India, particularly K;amza. Tamil Kadu
rmharashtra and Gujarate The plant materials were identifieg
and voucher specimens have been deposited in the herbarium
i}eﬂartmn*& of Botany, The F.S.University of Baroda, BARUDA
{BARC) Tadle - B}« The leaves used for extraction were from
the S5th node da&mrﬁa. Care wag taken in c¢ollecting ornly the
healthy leavesn. The loaves were dried at the place of collecte
lon in shade and later completely dried by keeping in an oven
at €0°C, 7The dried lesves were powdered and gtored in air-
tight glass bottles or plastic baga. This powder was used for
the analysis of almost all the chesical markers, Fresh
materisl s, shenever avallable were used Zor testing iridoids
and proanthocyanins. A brief aceount of the various sethods
followed in the extraction of chemical compound and the

~ characterisation is presented below.

21 ELAVORCIDS

Kost of the flavonolds scour as water scluble glycosides
in plants. They are sutracted with 70% ethancl or methanol
and remain in the aguecus layer, following partition of this
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extract with solvent ether. Due to the phenolic nature of
flavonoids they change in colour when treated with bases with
axmohie and thus are easily detected in chromatograme or in
sciution, rFlavonoids contain conjugated ggéﬁxic systems and
thus show intense absorption bends in UV aggfin the visible
regions of the apectruce A single flavonodid aglycomo may ccour
in a plant, in several glycosidic combinations and for this
feazon it is considered haiter to examine the aglycones present
in hydrolyssed plant extroots (Harborne 1584).

Hormally the flavonoids are linked 4o sugay by U-glycosie
dic bonds, which are eaglly hydrolysed by winersl scidse. 3But
there is another type of bonding in which sugars ere linked to
&glycones by C«C bhondse The latter group Sf compoundds, known
88 Ceglycosldes, are geneyslly observed améng flavones, They
are resistant to aorcel methods of hydrelysis and will remain
in the aguecus lLayer when hydrolysed extract is extracted with
ether to remove aglyconess The procedures fcllowed in the
present work Zor the extraction, isolation and identification
of flavoncldas are described below,

5 grams of leaf powder wag sxtracted in & soxhlet with
sgthano)l for 43 hours till the plent material become coliurless.
The methanclic extract was concentrated %o dfyness in a water
baths 25«30 ml of water was added €0 the dry residue end the
water scluble phenciic glycosides were Liltered out, Ihe
filterate was hydrolysed in a water bath for one hour using 7%
HCLe This hydrolysate vas extracted with diethylether/sclvent
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ether, whereby the aglycone got seperated into ether fraction
(Fraction 4j. The remaining agueous fraction was further
hydrolysed for another 10 hours to ensure the complete hydrolysis
of all the C-glycosldes. Aglyconss were once again extracted
into diethyl ether (Fractiovn 3) ami residual agueous fraction
was neutralilsed and evaporaied for the analysis of glycoflavones.

Ether fraction 4 and 3 were eombined end analysed for aglye-
cones using standard procedures (Harborne, 1967; 1985 ¥abry g% 8L
1970; ¥erkham, 1982). The gombined concentrated extract was
banded on whatman Hoe 1 psper and chromatographed along with
quercetin as a reference sesple. The solvent system employed
were Forestal {(Cono. HCL : scetic acid; wWatery 35 %0 : 10) or
30% glaclal acetic aclkds The developed chromatograms were dried
in eir and the vieibly coloured compounds were marked out, These
papers were observed in ultraviolet light (360 nm) and the bands
were noted, Duplicate chuonatograms were then sprayed with 0%
' aquecus Ha,CO5 and 1% m::.j and the color changes were recordeds.
RQ (Rf relative to quercetin) velues vere celculated for all the
compounds. The Dands of compounds were cut out Irom unsprayed
. chromatoprans sl vere elnted with spectroscopic prade methancl.
The UV absorption spectra of thege compounds were recorded using
CarleZeisg VaU 2 P Speetrophotomater. The kalMe spectrun wag
peasured imrediately after the addition of 3 drops of Halle

stock solution to *ciie fiavonotd aclution used for methenol
spectrum, The solution was then discardeds The ALCL, spectium
was weasured inzediately after the addition of s2ix drops of &1013
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stock solution to 2«3 sl of fresh stock solution of the
flavonoids, The ALCL 3121(:1 spectrum was recorded next, after
the addition of 3rdrops of HClL stock solutinn to the cuvette
containing &1613* The solution was then discarded. For Nalic
spectrum, excess coarsely powdered anhydrous AR grads Nalac was
added by shaking the cuvette containing 2«3 ml of fresh solution
of the fiavonoids, $i1l about & 2 om layer of KalAc remained at
the bottom of the cuvette. The spectrun was recorded 2 sinutes
after the addition of Nalsc, !énmelﬁszaﬁ} spectruz wes token
after sulfficient EBBQB was ndded to glve a gaturated solution.
The solution was discarded siter recording the spectrium,

The structure wes establlshed by absorption maxima, shape
of the curves, shifts {(both bathoghromic and hypsochromic) with
different resgents and resctions, The identifications were
confirmed by coechromatography with authentic umpie&.

The aguesus fraction rewaining after the separation of

aglycones was neutralised by the additien of enbydrous Na 8,/
aim::ﬁl.5 ‘and congentrated to dryness. when 8&&63 wasg used bardum

chloride got precipitated and wazs filtered out. This filtrate
was concentrated to drynces. The alcoholic extract of the
dried residus was banded on whatman Nos1 paper and the chrogatoe
gramn was developed with water as solvent system. Glycoflavones
were visuslised by their colour in UV and with 10% m:a;g,‘cc3 spraye

Further analysis and identification were done using specirosgoplce :.

zethod as explained belores FPreparation of resgent stock
solutions for spectral analysis is as followss
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Sodiun methoxide (Halhe): Freshly cut metallic sodium (2.5
gxs) was added cauticusly in small portions to dry speciroscopic
methanol (100 m), 7he solution was stored in tighily closed
£lazs bottle,

Musintum chl oride {.&1&:13) 3 . Five gramg of Lyesh anhydrous =
AR grade ﬁléls (which sppeared yellow green and reacted
violontly when mixed with water) were sdded cautiously %o
spectroscopic methanal (100 mlj.

Hydrochisric acid (HCl)y Concentrated AR grade [CL (30 wl) was
mixed with distilled water (100 ml) and the sclution vas stored
in glass gtoopered bottlie.

. Sodiux scetate ([ieCic)t Anhydrous AR grade NsQic was used,

Beric geid (H,B0,): Anhydrous pewdered AR grade 530
used,

v 22 henelic scids

WES

i

Fhenolic acids welre extracted ln ether slong with the
flevonoid aglycones from the hydrolysed extract (Fraction 4 and
8y of plant caterlasls. 7hey are analysed as follows:

anglysis of phendlic acids in the comdined ether fraction
{# ond B} waa cairied out by two dimensionsl ascending chrozatoe
graphy. dHenzene 3 acetic acld : water (& S'? i 3y upper‘ |
erganic layer) in the firét diregtion and godiua foraaie:
ferade aeid  wA%eF (10 3 1 ¢ 100) in the second direction

wers usgd as lrrigating solvents. The sprays used %o Locate
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1}

the compounds on the chromatograss wers diazotized penitra-
aniline or dizotised sulphanilic zcld and 10% ﬁa?_w; over spray
(Ibrahie snd Towers, 1960).

ctizat

Os7 gos of penitrosciline/sulphanilic ncié was dissulved
in 9 ml of HCL and the voluse made upto 100 ml. Five nl of 1%
3‘3‘33"%32 was teken in a volusetric flask and kept in ice till the
terperature vas below 4°C. The dinzotised sprays were prepared
by adding 4 ol of p»ﬁﬁzmamune/ subphanilic acid stock aclution
10 the cooled i&aﬂ&é aolutions The volume was made upto 100 nml
with lce ccld watels

The verious phenclic aclds present in the extract wers
icentified based un the specific colour reactions they produce
with the gpray reagenis and the relative R$ values in diiferent

solvent systema.

f"z.?l-BW

Tanning are extracted in water and are treated by treating
them with protein solution. The forcation of white or xmilky
precipitate on sddition of 208 freshly prepared gelatin solution
te aqueous plant extract indicated the presence of tannins in
the glant material {(Gibbs, 15743 Harborne, 1584),

2.4 prequtheeyaning
The preseance of proanthocyanins were tested following
Gibbs 5.1‘53?6); 5 gm of finely chopped plant material was



30

hydrolysed in a test tube in a bolling water bath for half an
hours The extract was decanted after cooling and sheken with
amyl alcohol, Presence of red or near cersine colour in the
upper glecholic layer denoted a positive reaction for proanthoe
cyanidinsg. An olive yellou color represented a negative

renction.

45 Iridoids

The plants were surveyed for iridoids by a sizple progedure
described by wieffering (1966} based on the Triz-Hill Color test
{Trimetill, 1952)s Fresh or dry powdered lesf materisl (1 gm)
was placed in a test tube with 5 sl of 1% agueous Hydrocnlorie
acide After 3«5 hours G.1 ol of the macerete was decanted into
anotber tube containing 1 sl of TrimeHill reagent (made up from
10 dl acetic acidy 1 ul of 028 CuslyedH, in water and 0.5 ml
Conge HCl)e ¥hen the tube was heated for a short time in a
ilare, a eolor was groducéd, i iridoids are present (iLsperulose,
Aucudln and monotropein give blue colors, lerpagide a rede
viclet; Harborne, 1584).

2-6 slknlolds

4lkaloids, as a rule are lnsoluble in water but scluble
in organic solventas But their salts are soludble in water but
Inscluble in organic sclvents. Alkalolds are normelly sxtracted
fron plants into ﬁeﬂkly aclds (1 ¥ BCL or 0% acetic ackd) or
seidic sleoholic solvents and are then precipiiated with
concantrated anmonia. They are alse axtracted into any
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organic solvent after treating plant seterial with a base, The
bage Irees the alkelolids &nd makes them soluble 4n organic
solvents. From the organic solveuts, the alkaloide are extracted
into acidic sclution and tested with specific reagents,

rive grawg of powdered leaf material was extracted with
50 &l of 5% acmoniscal ethanol for 48 hours, The extract was
cuoncentrated (by dlatillation; and the residue was trosted with
10 5 of 0wl K HySO,s The ackd soluble Iraction was tested with
mayerts, vagner's and Lyagendroff's reagents {(pgach and Tracay,
1555)s 4 white precipitate demoted the presence of alkaloide
(imarasinghan gt gl. 1964), The preparation of the resgouts

vgre ag $0LL0Wse:

Mayers! reazent (Fotassium mercuric iodide) 1436 grams of Hall,
were dissolved in &7 sl of distilled water and 5 gums of KI 4in
10 21 of water, The two sclutlons were nixed and éﬁl&tad to
100 &) with distilled water. A few drops only of this veagent .
were added, as precipitates of some slkalolds were scluble in

axcass of the reageni.

Ymgner's reagent (Potassium lodlde) 1,27 grams of I, end 2

' graas of KI were disstlved in 5 sl of water and the sclution
diluted to 100 ol. It gave brown flocoulent precipitates with
gost Of the alkalolds,

Dragzendroif's reagent {Potassium bismuth Lodide) © grams of
RiiEGB)aaﬁﬂze were diosolved in 20 nl of HNG; (sp.gr.1.18) and
£7+2 pramg of KI in 50 sl of weter. The two sclutions were



mixzed and allowed %o stand when w% e_rystauizcd sute, Zhe

supernatent was decanted and made up to 100 sl with distillied
wAter. .

32
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