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• chapter - a

MATERIALS Mil) METHODS

The plant materials for the present work were collected 
from different parts of India, particularly Kerala* Tamil fiadu 
Maharashtra and Gujarat* The plant material a were identified 
and voucher specimens have been deposited In the herbarium 
Department of Botany, The M*s*University of Saroda, BAEOm 
(BA80) fable - !?). The leaves used for extraction were from 
the 5th node downwards* Care was taken in coll acting only the 
healthy leaves* The leaves were dried at the place of collect­
ion in shade and later completely dried by keeping in an oven 
at 60*C* She dried leaves were powdered and stored in air­
tight glass bottles or plastic bags* This powder was used for 
the analysis of almost all the chemical markers* Fresh 
materials, whenever available wore used for testing iridoids 
and proanthocyanins* A brief account of the various methods 
followed in the extraction of chemical compound and the 
characterisation is presented below*

2-s ILAVOKQIDS

Host of the fl&vonolde occur as water soluble glycosides 
in plants# They are extracted with 70fc ethanol or methanol 
and remain in the aqueous layer, following partition of this
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extract with solvent ether* Due to the phenolic nature of 
fiavonoids they change in colour when treated with bases with 
ammonia ^d thus are easily detected in chromatograms or in 
•elution* ELavonoids contain conjugated erratic systems and 

thus show intense absorption hands in uV and in the visible 
regions of the spectrue. A single flavonoid aglycoac my occur 
in a plant» in several glyeosidic combination* and for this 
reason it is considered better to examine the agiycones present 
in hydrolysed plant extracts (Harborae 1934} •

KornaXly the fiavonoids are linked to sugar by o-glycoei- 
die bonds* which ere easily hydrolysed by mineral acids* But 
there is another type of bonding in which sugars are linked to 
aglycones by OC bonds* the latter group of compounds* known 
as Cwglycosides* are generally observed among flavonee* They 
are resistant to normal methods of hydrolysis and will remain 
in the aqueous layer then hydrolysed extract is extracted with 
ether to remove agiycones* The procedures followed in the 
present work for the extraction* isolation and identification 
of flavoneida are described below*

5 grams of leaf powder was extracted in a soxhlet with 
methanol for 43 hours till the plant material become colourless* 
The methanol ic extract was concentrated to dryness in & water 
bath* 25-30 ml of water was added to the dry residue and the 
water soluble phenolic glycosides were filtered out* The 
£ literate was hydrolysed in a water bath for one hour using 7% 
B&* This hydrolysate was extracted with diethylether/sd vent
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ether* wherry the aglycone got separated into ether fraction 
(Fraction a), the regaining aqueous fraction was further 
hydrolysed for another 1C hours to ensure the complete hydrolysis 
of ail the Ogtycoeides* Agiyconea were once again extracted 
into diethyl ether (Fraction 3) and residual aqueous fraction 
was neutralised and evaporated for the analysis af glycoflavones*

/Ether fraction A and 3 were combined and analysed for agly- 
cones using standard procedures (Harborae, 1967; 19S4; Fabry al 
1970$ ^iarkham, 1982). fhe combined concentrated extract was 
banded on Whatman sMo* 1 paper and chromatographed dong with 
quercetin as a reference sample* The solvent system employed 
were Forestai (Cono* Ha s Acetic acid; water; 3 * 30 * 10) or 
30>i facial acetic acid* The developed chromatograms were dried 
in air and the visibly coloured compounds were marked out* These 
papers were observed in ultraviolet light (360 m) and the bands 
were noted. Duplicate chromatograms were then sprayed with 1Q& 
aqueous liAgGO^ and 1% FeCl^ and the color changes were recorded* 
m (Kf relative to quercetin) values, were calculated for all the 
compounds* The bands of compounds were cut out from unsprayed 

. chromatograms mid were anted with spectroscopic grade methanol* 
The UV absorption spectra of these compounds were recorded using 
Carl-Zeiss ViM 2 P spectrophotometer* The HaOHe spectrum was 
measured immediately after the addition of 3 drops of liaOHe 
stock solution to the fiavonoid solution used for methanol 
spectrum* The solution was then discarded* The AlCl^ spectrum 
was measured immediately after the addition of six drops of AiClj
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stock solution to 2*3 {4 of fresh stock solution of the 
fiavonoids# The AXtl^/UCL spectrum was recorded next* after 
the addition of.; 3rdrops of HC& stock solution to the cuvette 
containing Aldj* ®be solution was then discarded* For KeOAc 
spsctrua, excess coarsely pondered anhydrous Ml grade fiaQae was 
added by shaking the cuvette containing 2*3 si of fresh solution 
of the iiavonoids* till about a 2 an layer of i’iaC&c remained at 
the bottom of the cuvette* Xhe spectrum was recorded 2 minutes 
after the addition of JJaOAc* haOAe/H^BO^ spectrum was taken 
after sufficient H^SD^ was added to give a saturated solution*
Xhe solution was discarded after recording the spectrum*

fhe structure was established by absorption maxima* shape 
of the curves« shifts (both bathoohromic and hypsochronic) with 
different reagents and reactions* She identifications were 
confirmed by co*chroaatography with authentic sesiples*

fhe aqueous fraction remaining after the separation of 
aglycones was neutralised by the addition of anhydrous Ka^C^/ 
BaCOj and concentrated to dryness* te'faen BaCO^ was used barium 
chloride got precipitated and was filtered out* This filtrate 
was concentrated to dryness* fhe alcoholic extract of the 
dried residue was banded on whatnan $©*1 paper and the chroma to* 
gram was developed with water as solvent system* Glycoflavones 
were visualised by their colour in UV and with 10% Na^CQj spray* 
Further analysis and identification were done using spectroscopic 
method as explained before* Preparation of reagent stock 
solutions for spectral analysis is as follows*
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Sodlua. aethoxide (Nft£Kt)t Freshly cut metallic sodiuat <2*5 
gas) was added cautiously in saoU portions to dry spectroscopic 
methanol <100 nil)* She solution was storied in tightly closed 

glass bottle*

Aluadrd’um chloride (Alcl^) * • Five grans of fresh anhydrous a 
AE grade AlCij (which appeared yellow green and reacted 

violently when mixed with water) were added cautiously to 
spectroscopic ethanol <100 si)*

Hydrochi &ric acid (Hd) j Concentrated aR grade Ud (30 si) was 
®i#*d aith distilled water (100 el) and the solution was stored 
in glass stoppered bottle*

. sodium acetate (ttaOAe>s Anhydrous AE grads NaOAc was used*

Boric add Anhydrous powdered AR grade was

used.

a-a jtet&feLa&ya
Phenolic acids were extracted in ether along with th© 

flavonoid aglycones iron the hydrolysed extract (Fraction A and 

B) of plant sate rials* They are analysed as follows*

Analysis of phenolic acids in the combined ether fraction 
(A and Q) was carried out by two dimensional ascending ehroaato* 
graphy. Benzene $ acetic acid $ water (6 s 7 * 3# upper 

organic layer] in. the first direction and sodlua lormtet 
f&Fa£tf a§i$ » «Sl#f s%0> i i s 100) in the second direction 

were used as irrigating solvents* The sprays used to locate
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the compounds on the chromatograms were diassotised p~jriltra~ 
aniline or dlxotised ssuiphanillc acid and 10& Ba^CO^ over spray 
(Ibrahim and Towers, 1S60)*

Maaotisatlon

0*7 gm of p*>nitraaniline/suiphaitiiic acid was dissolved 
in 9 at o£ lid and the volume aside upto 100 si* five isL o£ l«i 
umOg was taken in a volumetric flask and kept in ice till the 
temperature was below 4°C* The diazotised sprays were prepared 
by adding 4 nL of p-nltraanlllne/su|phanliic acid stock solution 
to the cooled iiafiOJ, solution* The volume was made upto 100 al 
with ice odd water*

The various phenolic acids present in the extract were 
identified based on the specific colour reactions they produce 
with the spray reagents and the relative ftf values in different 
solvent systesa*

■1.3 Tannins

Tannins are extracted in water and are treated by treating 
them with protein solution* The formation of white or milky 
precipitate on addition of 2014 freshly prepared gelatin solution 
to aqueous plant extract indicated the presence of tannins in 
the plant material (Gibbs* t’J74j Barborne* t$84)#

1-4 Prcauth oc vanins
The presence of proanthocyanins were tested following

J

Gibbs (1574)* 5 g® of finely chopped plant material was
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hydrolysed in a test tube in a boiling water bath for half an 
hour* fhe extract was decanted after cooling and shaken with 

aEyi alcohol* Presence of red or near carraine colour In the 

upper alcoholic layer denoted a positive reaction for preantfco* 
cyanidins* An olive yellow color represented a negative 

reaction*

^ IMS^SL

i'he plants were surveyed for iridoids by a siaplc procedure 
described by Wieffering (1966) based on the Irisi-Kill Color test 

(fris-Hill* 1952) * Fresh or dry powdered leaf material (1 gm) 

was placed in a test tube with 5 ffi of 1% aqueous Hydrochloric 
acid* After 3»5 hours 0*1 d of the oacerate was decanted into 

another tube containing 1 d of fria-HUl reagent (made up froo 
10 eg acetic acid* 1 d of 0*254 CuSO^.JH^ in water and 0*5 si 

Cone* HCl) • when the tube was heated for a short tiae in a 
flase* a color was produced* if iridoids are present (Asperuloae* 

Aucubin and aonotropein give blue cdlors* Herpagide a red- 
vioiet; Harborne, 1986} •

1 6 Alkaloids

Alkaloids* as a rule are insoluble in water but soluble 
in organic solvents* But their salts are soluble in water but 

insoluble in organic solvents* Alkaloids are normally extracted 
fron plants into weakly acids (1 M lid or %Q% acetic acid) or 

acidic alcoholic ed vents and are then precipitated with 
concentrated asiaonia* I'hey are also extracted into any
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organic solvent after treating plant material with a base, The 
base frees the alkaloids and make* them soluble in organic 
solvents* Prom the organic advents, the alkaloids are extracted 

into acidic solution and tested with specific reagents*

Five grans of powdered leaf material was extracted with 
50 d of 5*3 acmoaiscal ethanol for 48 hours* The extract was 

concentrated (by distillation) and the residue was treated with 
10 mL of 0*1 u HgSO^* The acid soluble fraction was tested with 

mayor's, Wagner** and Dragendroff*s reagents (peach and fracay, 
1S55)* A white precipitate denoted the presence of alkaloids 
Chaarasinidiam at at. 1904), the preparation of the reagents 

were as follows**

Movers* reagent (Potassium mercuric iodide) 1*36 grams of Hgd£ 

were dissolved in 6a srl of distilled water and 5 go* of K1 in 
10 2i of water* The two ablutions were nixed and diluted to 
100 «l with distilled water, A few drop* only of this reagent - 

were added, as precipitates of some alkaloids were soluble in 

excess of the reagent*

Wagner*» reagent (Potassium Iodide) 1,27 greets of Xg and 2 

grams of Ki were dissolved in 5 si of water and the solution 
diluted to 100 d. It gave brown flcccuLent precipitates with 

most of the alkaloids.

Draaendroff*s reagent (Potassium bismuth iodide) 8 gra^a of 
Bi(^)^*5HgO were dissolved in 20 & of HttO^ (sp.gr,1*18) and 
27*2 grams of EX in 50 d of water* The two ablution* were
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oixtd and atlowad to stand whan k&Qj crystallized out* £h* 
supernatant was decanted and made up to 100 si with distilled 
water*
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