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ABSTRACT

The present work describes the electrochemical behaviour of valone the
carbonyl group containing pesticide and its remainsin water samples. Dif-
ferential pulse polarographic method were used to study the reduction
behaviour of valone. Dropping mercury electrode was used as working
electrode and universal buffer with pH range2to6 as supporting electrolyte.
Reduction mechanism evoluted by cyclic voltammetry. The optimum pH to
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get well defined peak for the detection isfound to be 4.0. The peak current
is found to vary linearly with the concentration of the pesticide over the
range 1.0x 10-*M to 1.0 x 10°M. Thelower detection waslimit found to be

1.0x10°M. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Theterm pesticidesincludes substancesintended
for useasaplant growth regulaor, defoliant, desiccant
or agent for thining fruit or preventing the prematurefall
of fruit, and substances applied to cropseither before
or after harvest to protect the commodity from deterio-
ration during storage and transfer™™. Pest isany species
that competeswith human beingfor food, invadeslavns
and gardens, destroys wood in houses, and spreads
disease or simply a nuisance. Worldwide about 100
species of plants, (which one calls weeds); animals
(mostly insects), fungi and microbes (which caninfect
crop plantsand livestock animal s) cause about 90% of
the damage to the crops. Insects cause much of the
damageto the crops. Valoneisacarbonyl group con-
taining rodenticide (2-(3-methyl butanoyl)-1H-indene-
1,3(2H) -dione)whichisused to control rodents. Due

to the continuousincreasein the application of such
pesticide, the necessity of water analysisisalwaysgrow-
ing. Thetraditional techniquesused for such purpose
areliquid chromatography and gaschromatography with
el ectron capture detection, which is one of the most
adequate duetothevery low value obtainablefor the
detection limit!?. Reported SPE and HPLC/DAD
method to determine pesticideresiduesinwater’®. Re-
ported GLC, HPLC/DAD and TLC for determination
of 51 common pesticides¥. Employed SPEand HPLC
photo diod array detection for determination of pesti-
cide residues in water samples®. Reported SMPE/
HPLC method for analysis of pesticideresiduesfrom
straw berries.

So far we have not comeacrossany such study in
theliteratureon thee ectrochemica reduction behaviour
of valone. Therefore, we have under taken the present
work to establi sh the experimentd conditionsfor under
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standing thee ectro chemica behaviour of valonefrom
themeasurement of cyclicvoltammetry,differentid pulse
polarography, controlled potentid e ectrolysisand milli
coulometry. It isalso aimed to devel op DPP method
for analysis of valoneinits pureformand in spiked
water samples.

EXPERIMMENTAL

Apparatusand electrodes

Polarographic assayswereperformed usng amodel
364 polarographi c analyzer supplied by Princeton ap-
plied research corporation,(Princeton,NJUSA )coupled
with akipp and zonen BD8x-t recorder. A dropping
mercury electrode (DM E) was used asworking el ec-
trode and asaturated columel electrode (SCE) asthe
referencedectrode. Differentia pulsepolarogramswere
recorded with a unit supplied by metrohm
(herisau,Switzerland)coupled with E506 polarocard and
E 612 VA scanner. Cyclic voltamogramsobtained by
adigital electroniocs model 2000x-y/t recorder
(Mumbal,India) in cnection with the above unit. The
DME used had an areaof 0.223cm?at adrop time of
2s. A hanging mercury drop electrode (HMDE) used
had an areaof 0.223cm?n cyclic voltammetry. Inall
the above experiments platinum wire was used as
auxillery e ectrodeal Ithe experimentswere performed
at 25°C. P*mesurementswere carried out with elico
digital pH meter (Hyderabad, India). The
millicoulometric apparatus used was supplied by
radelkis (Budapest,hungary) cotrolled potential
eklectrolysiswascarried out using atechno potentiostat
(tech.ini ectronics, luknow, India) inamidified cdll with
amercury pool cathode saturarted colomel reference
electrode.

Reagentsand solutions

Pure samples obtained from rallisindialimited.
The purity of samplewastested with tin layer chro-
matography and melting point determinations. A stock
solution of pesticidesunder investigation were pre-
pared in dimethylformamide. Universal buffer
cotaining 0.2 Mboric acid, 0.05Mcitric acid and
0.1M trisodium orthophosphate were used as sup-
porting el ectrolyte.
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RESULT AND DISCUSSION

Thedectrochemica reduction of valonewas stud-
ied inuniversal buffer and consisted of asingle step
processin the pH range 2.0-6.0. The effect of pH on
the polarogram have been investigated by recording the
current voltage curves of valone at concentration of
1.0x10°M. For experimental resultsobtained by CV
and DPRthefacile s multaneousreduction of 3carbo-
nyl groupsin vaoneinthe present study found to pro-
ceed with asix dectron addition. Typica voltammograms
areshowninFigures1-2.
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Figurel: Differential pulsepolarogram of valoneat pH 4.0
concentration: 1.0x 10-5M; pulseamplitude: 50 mV droptime:
2sec.
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Figure2: Typical cyclicvoltammogram of valonefor an accu-
mulation timeof 80 secat HM DE, accumulation potential: -
0.6V; Rest time: 10 sec; stirringrate: 1500 rpm; scan rate:
45mV s?; concentration: 1.0x10°M; pH:4.0.

FHourelexhibitsdifferentiad pulsepolarogramfor 1x
10°M valonewith DME. The systematic studiesof the
variousexperimentd andingrumenta parametersthat & -
fect the polarogramsresponsewere carried out in order
to establish the optimum conditions. Typica cyclic
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voltammogram are shown in Figure 2. No reduction
peak is observed in basic medium (8 < pH < 12) for
carbonyl groupsdueto the precipitation of eectroactive
Species.

Thediffusion controlled nature of thed ectrode pro-
cessisevidenced fromthelinear plotsof ip vsv¥?2and
that passthroughthe originindicating theadorption on
eectrodesurfaceindl pHs. Theexperimenta constancy
of i /v¥2with scan rate (V) has shown the electrode
processto befreefrom any kinetic complications. Con-
ventiona log-plot andysisand thevariations of E, vad-
uestowards more negative potentialsupon increasing
the concentration of valoneindicated theirreversibility
of electrode process

Effect of pH

ThepH of asolutioniscriticd factor affecting both the
rateand equilibrium state of thereduction processandthe
rate of thed ectrodereaction. Theinfluenceof thepH on
the DPPresponsewas studied at DME of the1x 10°M
Val one between the pH ranges 2.0t0 6.0. It can be ob-
served from Fgure 3 that themaximum pesk currentsare
obtainedwithpH 4.0.
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Figure3: Effect ofpH on peak current of valone
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Scheme1: Electrode mechanism of valone
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Electrode mechanism On the basis of theresults
obtained aswell asfrom theliterature, thereduction
mechanism asper Scheme 1 for valonewas proposed
at pH 4.

Analysis

W resolvableand reproduci ble pesk obtained for
vaoneisuseful for theanays sof vaonein spiked wa-
ter samples. The optimum pH to get well defined peak
for thedetectionisfoundtobe4.0. Thepeak currentis
foundto vary linearly with the concentration of the pes-
ticideover therange 1.0 x 10°M to 1.0x 10°M. The
lower detection waslimit found to be 1.0x 10°M.

Recovery experiments
Recommended analytical procedure

A stock solution (1.0 x 102 M) of valoneis pre-
paredin DMF. Involtammetric cell, 1 mL of standard
solution of valoneistaken and 9 mL of the supporting
electrolyte (pH 4.0) isadded toit. Thenthe solutionis
deaerated with nitrogen gasfor 10 min. after obtaining
the polarograms, small additions of standard solution
are added and the pollerograms are recorded under
amilar experimenta conditions.

Deter mination of valonein spiked water samples

Water samples, were collected form swarnamukhi
river belt,Vakadu, Nelloredistrict, A.P, India. These
sampleswerefiltered through aWhatman No.41 filter
paper and known amount of valone were added.
Aliquotsof water samplesweretakenina25mL gradu-
ated tube, toit buffer solution wasadded and analysed
asdescribed above. Therecoveriesof val oneobtained
in both water smples ranged from 92.50 to 98.16%
andtheresultsaresummarizedin TABLE 1.

TABLE 1: Recoveriesof Valonein spiked water samples

Amount  Amount Recoverv Standard
Sample  added found (%) Y deviation
(ng/mL)  (pg/mL)
2 1.85 92.5 0.018
Tap
4 3.76 94.0 0.016
water
6 5.79 96.5 0.015
_ 2 1.90 95.0 0.042
River 4 3.85 9.5 0.011
water
6 5.89 98.16 0.028
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CONCLUSION
The method showsagood reproducibilityand high  [1]
accuracy compared with spectrophotometric,

spectrofluorimetric and chromatographic methodsof  [2]
andyss. 3]

[4]

[5]
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