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ABSTRACT:
Pisonia grandis (R-Br) (grand |devil’s claw) Qfyctaginaceae) is a lettuce tree having anti-inflanunatoiy, antidiabetic, 
diuretic, and wound healing activity. Antioxidant activity of aqueous fraction of ethanol extract o f  Pisonia grandis 
(R.Br) was analyzed by its electrochemical bdiavior. Cyclic voltammetry o f  the aqueous fraction o f the ethanol extract 
at glassy carbon e lec tive  with KCl as su j^ rtin g  electrolyte revealed a reversible and an irreversible redox reaction 
which is due to the presence o f one or more secondary metabolites like flavonoids, phenols and tri-terpenoids having 
antioxidant propoties
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INTRODUCTION:
Antioxidants help organisms deal with oxidative stress, 
caused by free r^ ica l damage. Free radicals are chemical 
qiecies, which contains one or more unpaired electrons due 
to which they are highly unstable and cause damage to 
other molecules by extracting electrons from them in order 
to attain stability^’. Plants contain high concentratiocis of 
numerous redox-active antioxidants, such as polyjdienols, 
carotenoids, toco]^erols, gtutattiione, ascorbic ad d  and 
oizymes with antioxidant activity, which fight against 
hazardous oxidative damage o f  plant cell components’ll 
Measurement o f reducing cqracity and electrochemical 
behavior o f  compounds may provide usefiil infrsmation 
about h e  free r^ ica l scavenging activity o f naturallly 
occurring compounds. Methanol extract o f Pisonia grandis 
has ability to scavenge free radicals by ability to inhibit 
lipid peroxidatiOT” '. The present study is aimed at testing 
the antioxidant capacity o f ethanol extract of Pisonia 
grandis ^ £ r )  through cyclic voltammetric m ehods at 
glassy carbon electrode.

Experimental;
Antioxidant activity o f  aqueous fraction o f ethanol extract 
of leaves o f  Pisonia grandis(RBT) was analysed by cyclic 
voltarrunetry (C V). Leaves o f  Pisonia grandis was collected 
from Coimbatore district
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The leaves were washed, air dried under controlled 
condifions and h e n  pulverized. The dried pulvnized leaves 
o f Pisonia grandis were hm dughty percolated and refluxed 
w ih  ehanol for about six hours. The ethanol extract 
obtained was filtered, concentrated and fractionated w ih  
l.T CHCl) water mixture. The aqueous portion (AQ) was 
collected sq>arately and analysed for antioxkiant activity

Lutnim entatlon:
The experimental set tq> for CV measurement consisted o f  a 
Solartron model number 1280 ZT electrochemical system 
(1284 B + USB 128087S) -  CIF analyzer controlled by a 
personal computer w ih  h e  CoTTware prograitL Calculations 
were done using Cotrview software.

Electrochemical cell:
Cyclic voltammetric experiments were performed using a 
three electrode system consisting o f a 3 mm diameter glassy 
carbon ( MF 2012) as the working electrode , saturated 
calomel as reference electrode and a platinum counter 
electrode immersed in a small glass cell with provision for 
inserting electrodes and nitrogen purging. All potentials are 
referred to the reference electrode. All h e  dectrodes are 
polished and rinsed before h e  start o f  h e  experiment

P r^ a ra tlrm  o f sample and cyclic voltammetry analysis 
o f the extract:
2 ml o f  the solution was pipetted out into a small glass 
container and neutralized to a pH o f 7.0 using {hosphate 
buffer. S ml of 0.5M KCl solution was a d d ^  as h e  
supporting electrolyte and cyclic voltanunograms were 
recorded. The tracings were recorded fiom a potential range



of-2.5V to +2.5V at a scan rate o f 120 ,100,50,20 and 10 
mV/s at different concentrations and pH range 6-7.

Variation of scan rate:
Lifluence o f scan rate on peak potential and peak current 
was studied. Aqueous fiaction o f F ijonia grandis (AQ) was 
analyzed by varying concentration. For each concentration 
of the extract the cyclic voltammogram was recorded at 
various scan rates (lOmV/s, 20mV/s, 50mV/s, lOOmV/s, 
and 120mV/s)

V a r i a t i o n  o f  c o n c a i t r a t i o n : .
Effect o f concentration on the peak current arxl potential 
was studied by varying concentration o f  the aqueous extract 
of Pisonia grandis. The concentration was increased by 
adding 1 ml (~40 m g ^ )  o f the sample prepared and stirred 
by magnetic stirrer. Pho^hate b u £ ^  was added to adjust 
pH whenever necessary.

Peaks at 0.3-0.9V (anodic) ^ 1 )  appeared symmetrical to 
cathodic peak at 0.4-Q.7V, Viiiicfa may be attributed to a 
reversible redox reaction., The la/Ic value for all 
concentration at all scan i^ies was s:i. This adds to the 
proof for reversible process: But an extra anodic peak at 
1.7-1.8 may indicate an oxidation process that was followed 
by a chemical reaction wiiidi rapidly removed the generated 
product These peaks m qr indicate presence o f  few some
compmients in aqueous jbclract (AQ) that undergo 
reversible oxidation process and some other virich undergo 
irreversible oxidation

At low concentration (A Q l) the atuxlic peak potential 
decreased with increase in scan rate (Table 1). At higher 
ccmcentrations the anodic peak potential increased with 
increase in scan rates (Table 2 ^  f ig u r e  2). The cathodic 
peak potential Ec increases with inciease (becomes less 
negatiw) in scan rate iqi to ttiree concentrations (AQl, 
AQ2, AQ3) and after that in decreases for A ( ^  and AQ5.

RESULTS AND DISCUSSION:
Cyclic Voltammetric analysis o f aqueous fraction of TabI* ti Cyttlc pe«k parameters obtained for the aqutouj extract 
ethanol extract o f Piionfagnm dis:
All the cyclic voltammograrru recorded for the fiactionated 
aqueous portion o f ethanol extract o f Pism ia grandis 
(R-Br) showed 2 anodic (0.3-0.9V (Eal)) (1.7-1.9V (Ea2)) 
and 1 cathodic peak (0.5- 0.9V(Ec)).

Effect of scan rate:
Influence o f scan rate on peak potentials and currents was 
studied by varying the scan rate (lOmV/s, 20mV/s, 50mV/s, 
lOOmV/s, and 120mV/s) wife KCl as supporting electrolyte 
at glassy carbon electrode.

Cyclic voltammogram s of aqueous extracts o f Pisonia 
grandis at all concentrations (AQl ,AQ2, AQ3, AQ4, AQS) 
and at all scan rates showed 2 anodic peaks at 0.3-0.9 V 
(Eal) and 1.7-1.9 V (Ea2) aixl 1 cathodic peak at 0.5-0.9 V.
(Table 1-5). A representative cyclic voltammogram of 
variation of scan rate at concentration AQ5 is drown in the 
Figure 1.

Scan rate
mV/i E aV u i a * Ic lO ^

A m p/cm '
y Arop/cm’

10 0.41S6 ZS1S3 0.6030 Z6328
20 0.4092 5.7266 0.5837 5.0381
SO a3303 11.672 0.5743 8.9406
to o a3268 15.412 0.5936 15.251
120 0.2769 26.872 0.4933 62.462
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Figure 1: Cjcitc vahammogrun obtaioed for tha aqueous extract 
AQS t t  Pisonia graniSs at different scan rates at room temperature

■*S ■(Vetts) 11
Hgurs 2: CjcUc vottammograro obtained fer the aqueoue cxtracte 
of Pisonia grandis s t different concentration at room temperatore

The anodic peak current (la) increases with increase in scan 
rates (Figure 3). This is becfuise the current is directly 
proportional to fee rate o f electrolysis at the electrode 
surfece. Electrolysis occurs at the electrode surfece in 
response to a chmge in potential in order to mnintain ftie 
surfece concentrations o f the oxidized and reduced qjecies 
at the values required by the Netnst equatioa Therefore, the 
faster the rate o f change o f potential (i.e., the scan rateX the 
faster fee rate o f electrolysis, and h e n ^  l ^ e r  the current** .̂ 
The cathodic peak current (Ic) decreases (more negative) 
wife increase in scan rates. c lec tro ch ^ca l behavior 
may be attributed to the presence o f  one or more secondary 
metabolites having antioxidant properties like flavonoids, 
phenols and tri-terpenoids. This is quite evident from fee



phytochemical colour tests o f the extiacta. The prelimioaiy 
color tests Aowed tiie jmsence o f  flavonokls^ i^enol^ 
tannins, sqxnins and tri> teipenoids in die aqueous 
fiactionate o f  ethanol extract
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high concentratioa at high scan rate the anodic cunents 
obtained were 29.25 (10’*Amp) (lalX 247.5 (10’’ Amp) 
(Ia2) (Table 1-5).

T ib b  2t CjcHc p ta k  fHUwnetcrt obtainad fbr thm aqueous extract 
A Q l e f  /SfWfia jfm m fa  a t djffsreiit scan ratee a t rcmm tem peratu re 

ScSii la  lOr' E eV  f c W ’
rata  E a V  A m p/c' Amp/cm’
mVA

7  -  a i7 3 i + 0.1.58 7  ~  a290z + aOfiJ y «  0 ,2 7 ii *  ft085
R» -  0J»83 K> -  0i9M K* -  0,997
7 -  0.202Z 4 0.066 
R >-0591

Flgnra3i EfTect on anodic OEa) potential o f aquconi extract of 
PSsenia graadu at Tailoaa lean  ra ta l and concentndloni

7 -  3.084X ■
K > -0l958
7 “  0.036X + &266

F lfa r i  4t Effect on anodic (la ) cinTcnt o f  aqneoni extract of 
Ptsenia grandu a t xarloui lean  ra ta l and concin tratloni

Effect of concentration:
The concentratioa was increased by adding 1 ml (-40 
mg/ml) o f the sample. Phosi^iate buffer was added to adjust 
the pH to neutral The voltammograms were studied for five 
different concentrations (AQ l), (AQ2), (AQ3), (A(^X 
(AQ5) o f the sample prqiared.

10 E ll 0.3267 la l Z8734 0.9313 A1814
Ea2 1.7197 h 2 S19.62

20 Eal 0.4S77 b l S.4313 0.8930 7.9063
Ea2 1.7S11 I C 73A29

30 Eal 0.4690 la l 10.947 0.7347 11.767
Ea2 1.8029 I C 84L27

100 Eal 0.4961 b l 24.238 0.6321 30.442
E i2 1.8439 IC 1346.3

120 E al 0.316S b l 46.232 0.3424 49.343
Ea2 1.8629 I C 1372.6

T ab b  3i CycHc peak p aram e ten  obtained fo r the  aqneoui extract 
A 0 3  of P1seniatran&  a t different Kan ra te i at room tem oerature

Scan E aV lOr* E eV IclO-*
rate A m p/cm ' Amp/cm
mV/i 1

10 Eal 0.3669 b l 1346 0.8031 3.4722
E C 1.6709 b 2 124.44

20 Eal 0.4366 b l 3.024 0.8028 3.6377
E C 1.6814 IC 141.66

so E al 0.S270 b l 4.3392 0.7336 6.2242
Ea2 1.7773 IC 213.78

100 E al 0.6679 b l 7.2369 0.7638 9.2822
E C 1.8167 IC 213.08

120
E al 0.9778 b l 7.8719 0.7640 10.131
E C 1.8467 IC 228.3

T a b b  4t Cyclic peak p aram e ten  obtained fb r the  aqucoai extract
AQ4 o f IHsamia grants a t dlffercat lean  ra te i te  room tem peratu re

Scan E aV b Iff* E eV le lf f*
rate A rapftm ’ Amp/cm
mV/i

10 Eal 0.3172 b l 4.0363 0.6832 4.336
E C 1.6S19 IC 131.38

20 Eal 0.4183 b l 7.344 0.7433 6.6918
E C 1.6898 IC 149.23

SO Eal 0.S271 b l 13.387 0.7630 14.881
E C 1.7679 b 2 188.16

100 Eal 0.S861 b l 26526 0.8316 31.828
E C 1.8379 b 2 26A77

120 Eal 0.6061 b l 33.689 0.8117 33.239
E C 1.8476 b 2 2SA36

Mcrease in concentration resulted in increase in 
electroactive species in solution. Anodic peak current (laX 
cathodic peak current (Ic^ increases with increase in 
concentration, as file p e ^  current is proportional to the 
concentration o f electroactive species in file solutioa But 
fiiere is no much change in the anodic and cathodic peak 
potentials with concentration (Figure 2)

The ancxlic cinrent may corleqxmd to file concentration of 
antioxidants. Ih e  potential at h e  maximum of anodic wave 
reflects the reducing ability o f  antioxidants present For

T a b b  5i Cyclic peak panm eC en  obtained fb r th e  aqoeoui extract 
A Q S o fW io a ia e ra a d lia t different »c»n ra te i i t  room te m p e r^ u re  

Scan E aV  la  Iff* E eV  Ic KT’
rate  Amp/cm’ Amp/cm
■nVA

10 Eal 0.338 b l 3.2264 0.7334 6.6278
E C 1.7013 b 2 113.73

20 Eal 0.4383 b l 6.9847 0.7637 6.9122
E C 1.7211 b 2 108.63

30 Eal 0.3601 b l 13.319 0.8132 1358
E C 1.7789 IC 133.02

100 E al 0.6361 III 22.494 0.8313 24.863
E C 1.8176 IC 207.88

120 Eal 0.6461 b l 29.23 0.9906 32.626
E C 1.8474 IC 247.3



CONCXUSION:
Antioxidant activity o f  the aqueous fraction of ethanol 
extract was analyz^ using cyclic voltammetry by varying 
concentratioos and scan rates. Aqueous fraction o f ethanol 
extract o f  Pisonia grxmdis ^ w ^  significant antioxidant 
activity. The aqueous fraction gave two anodic peaks and 
one csdhodic p ^ .  The complimentary anodic and cathodic 
peaks reveal &e redox reaction o f the secondary metabolites 
present in frie extract The irreversible cathodic peak reveals 
the oxidation of one o f  the components in the extract The 
antioxidant activity o f extracts is quite obvious from the 
results.
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