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ABSTRACT

Cyclic voltammetric studies with crude plant extracts of sometraditionally
used Indian medicinal plants (e.g. Limnophila indica, Zornia diphyyla,
Centipeda minima and Rauwolfia tetraphylla) were carried out in order to
evaluate their antioxidant potential in comparison to ascorbic acid

(vitaminC). © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Natura products continueto be amajor source of
biologically active compoundsthat may serveascom-
mercidly significant entitiesthemsavesor may provide
lead structuresfor the devel opment of new drugsand
thereby valuablemedicine. It has been estimated that
over 40% of commercidly avallablemedicinesareorigi-
nated from natural products®. Thechemical potentia
of plantsis, however, dtill virtualy unexplored; itisesti-
mated that only 5-15% of the gpproximately 2,50,000
speciesof higher plants(terrestrid flora) havebeenin-
vestigated so far chemically and pharmacol ogica ly?23.
Traditional knowledge associated with biological re-
sourcesisan intangible component of theresourceit-
sdf. Theutility of traditional knowledgehasbeen redl-
ized for itswider gpplicability aswell asitspotentia of
beingtrandated into commercid benefitsby providing
leadsfor development of useful productsand processes.
Toalargeextent, useof natural productsindrug design
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and devel opment representsthenatura evolution of this
oldtradition. Itisnow an omni-accepted fact that natu-
ra products play adominant rolein the discovery of
leadsfor thedevel opment of drugstotreat human dis-
eases. They havetraditionally played amajor rolein
drug discovery and still constitute aprolific source of
novel chemotypes or pharmacophores for medicinal
chemistry. Theimpact of natura productsonthedevel-
opment pipedinesof the pharmaceutica industry isun-
abated. However, continuingimprovementsin natural
products research are needed to continueto be com-
petitive with other drug discovery methods, and alsoto
keep pace with the ongoing changesin drug discovery
process. In continuation to our works on plant prod-
uctsof traditionally used Indian medicina plants, we
screened four such medicinal plants, viz. Limnophila
indica (family: Scrophulariaceae.)*®, Zorniadiphylla
(family: Fabaceae)!®, Centipeda minima (family:
Asteraceae)“"8, and Rauwolfia tetraphylla (fruits;
family: Apocynaceag)i*® in order to assesstheir anti-
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Figure1l: Representativecyclic voltammograms(at pH 11.2) for Vit. C and different plant extracts.A: Current —\Voltage
curvefor Vit. C; B: Current —Voltagecurvefor L.indicaEtOAcextract; C: Current —Voltagecurvefor L.indicaCHCI,
extract; D: Current —Voltage curvefor R.tetraphyllafruitsEtOH extract; E: Current-\Voltage curvefor Z.diphylla
aqueousextract; F: Current —Voltage curvefor C. minima EtOH extract; G: Current —Voltage curvefor C.minima

EtOAcextract.

oxidant potential in comparison to ascorbicacid (vita
min C) using cyclic voltammetric technique®*3,

Cyclic voltammetric (CV) studieswith the plant
extractswerecarried out to estimatethe oxidisabilities
(or thereduction potentials) of different plant extracts
withvarying concentrations; such sudiesarequitehd pful
to provideacriterion for thereversihility of redox reac-
tiong#18_ |t isanticipated that agood reversibility in
the CV curvecould afford anideaabout the potency in
antioxidativeefficacy of theexperimenta plant extracts.

EXPERIMENTALS

Prepar ation of plant extracts

Thefollowing plant extractswere prepared from
air-dried and powdered plant materialsin a Soxhlet
gpparatususing organic solventsof varying polarity. The
extracts were then concentrated under reduced pres-
sureusing rotary evaporator.
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TABLE 1: Estimation of vitamin C equivalent present in different plant extract

Pezr

Estimated

S Compound / Amount : Peak Area : mM of Vit. C
no. extract of plants taken (g) pOt(En;' a (V.A) conczt:rr]ultvlr ‘;‘t' on equiv./g of extract
p

1 Ascorbic acid (Vit.C) 0.142 0.40V 6.11 x 10° 0.806 —

2 L.indica EtOAcCc extract 0.098 0.45v 6.17 x 10° 0.813 8.30
3 L.indica CHCI; extract 0.058 0.40v 458 x 10 0.697 12.01
4 Rtetraphylla fruits EtOH extract 0.063 0.45v 7.66 x 107 1.385 21.90
5 Z.diphylla aqueous extract 0.103 0.50V 5.26 x 10° 0.604 5.83
6 C.minima EtOH extract 0.054 0.20v 7.18 x 103 0.945 17.20
7 C.minima EtOAc extract 0.047 0.36V 1.05 x 107 1.008 21.25

Limnophilaindica (family: scrophulariaceae.)®

Ethyl acetate extract of L.indica (B) was shaken
with petroleum ether and theresiduewascollected. The
residuewasdissolved in 5% NaOH solution and then
neutralised by dilute HCI. Thewhol e solutionwas con-
centrated to obtain the solid mass. Another extract of
L.indica (C) were prepared using chloroform as sol-
vent.

Rauwolfiatetraphylla (family: apocynaceae)*®

Theextract of Rtetraphylla(D) fruitswas prepared
using cold ethanol as solvent. The concentrated mass
wastreated with dilute acetic acid and then neutral ised
by adding dilute NH,OH solution. The residue was
collected and dried to pasty mass.

Zorniadiphylla(family: Fabaceae)®

The aqueous extract of Z.diphylla (E) was con-
centrated under reduced pressureto obtain the solid
meass.

Centipeda minima (family: Aster aceae)*”8

The ethanol extract (F) and ethyl acetate extract
(G) of Cminimawere prepared using Smilar technique.

Cyclicvoltammetric study

Cyclic voltammograms of the extracts were re-
corded with apotentiostat/Gal vanostat (model-Versa
Sat™ 11, PAR) coupled to acomputer software using
athree electrode set up, where aglassy carbon serves
astheworking el ectrode (1.00 cm?), Pt-wire as counter
electrode and a saturated calomel e ectrode (SCE,
0.242V) asthereference electrode. The B-G pattern
wererecorded after dissolving theextract in an aque-
oussolutionhaving pH 11.2 inthe potentia rangeof —
0.4t0+0.8 V vs. SCE at ascan rate of 50 mV/s. the
amount of Vit. C equivalent in each plant extract was

BIOCHEMISTRY (mm—

estimated usingthefollowingformula

Concentration of vitamin C equivaent = Con-
centration of vitamin CxPeak areafor extract /Peak
areaforvitaminC

RESULTSAND DISCUSSION

Cyclic Voltammetric method was used to estimate
thetotal antioxidant capacity of sometraditional ly used
medicinal plant extractsaswell asascorbic acid (vit.
C). Current vs. Voltage curvesfor different plant ex-
tracts (B-G) wereshowninfigure 1. None of the ex-
tractswerefound to show reversibility but broad pesks
were observed at 0.45V, 0.40V, 0.45V, 0.50V, 0.20V
and 0.36V respectively for B, C, D, E, F & G; this
feature may beattributed to the presence of mixture of
several oxidisable substances (presence of several
polyphenolic compounds within the plantshave been
reported earlier’’®2Y) into the extracts. Thecurve ‘A’in
figure 1 showsthe current vs. voltage pattern of 0.806
mM solution of vitamin-C at pH 11.2. The observed
peak maxi ma(Ep) is0.40V vs. saturated calomel elec-
trodeasreferenceand thearea(6.11 x 10°) under the
peak hasbeen cd culated by integration method (TABLE
1), andthisvaluewasused asthereferenceto estimate
the concentration of oxidisablenatura chemical entities
(asascorbic acid equivaent) present in different plant
extracts. The peak areafor each of the extractswere
measured using the same procedure and the datahave
been presented in TABLE 1. From the peak areaand
the peak current (TABLE 1) of theextractsaswell as
Vit. C, the concentration of oxidisable equivalence
present in each extracts was determined by compari-
son method. Thistechnique, thus, providesaway to
estimatetheamount of antioxidant compounds present
indifferent plant extractsasshownin TABLE 1.
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CONCLUSION

Cyclic voltammetry affordsasensitive method of
determining concentration of easily oxidisable chemi-
calsthat may helpin neutralizing the free radical s of
several oxidantsviaeectron transfer reaction?24, A
variety of natural compoundsincluding polyphenolics
areknown to show antioxidant activity, mainly dueto
their redox properties®?7. Theexperimentd results(viz.
estimated concentration of Vitamin-C equiva ent present
ineach plant extract) revealed that all the plant extracts
asexamined show antioxidant property comparableto
vitamin-C. Hence, it may be anticipated that the plant
extractscontain certain chemicd entitiesresponsblefor
their antioxidant efficacies. The present work would
surely motivatethe phytochemistsaswell asthe phar-
meacol ogiststo undertakein-depth sudiesonthese useful
plants.
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