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ABSTRACT

Thiseffort deal swith the electrochemical behaviour of crotamiton the C=C
group containing pesticide and itsrelicsin water samples. Differential pulse
polarographic method was used to study the reduction behaviour of
crotamiton. 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 catch well
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distinct peak for the discovery is originate to be 6.0. The peak current is
found to differ linearly with the concentration of the pesticide over the
range 1.06 x 10°*M to 1.05 x 10°M. Thelower detectionwaslimit foundto be

1.06x 10°M. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Crotamiton (C H,,NO) (N-ethylcrotono-o-
toluidide) isan acaricidewiddy used asbird repel lent.

For the determination of crotamiton reciduesinen-
vironmenta matriciesand biologica samplesdefferent
analytical techniques were reported. A Sioufi; N
SandrenanJ P Duboig!; Determined crotamiton in
plasmaand urine by high-performanceliquid chroma:
tography. Anton K, Bach M, Geiser A, Performed
Supercritica fluid chromatography in theroutine stabil-
ity control of antipruritic preparations. Economical (re-
duction of analysistime, fewer experimental stepsand
less sampl e pre-separation) and ecol ogica (carbon di-
oxide of organic solvents) advantages make SFC an
attractive aternativetoliquid chromatography inthe
determination of crotamiton. H. Nishit® explained Phar-
maceutical applicationsof micdlesinchromatography
and electrophoresis. Wolfgang schulz and andre

Schreiber subjected combined liquid chromatogra-
phy time of flight mass spectrometry for water screen-
ing with soft waretoolstoidentify pesticidesand their
metabolites.

So far we have not comeacrossany such study in
theliteratureon thed ectrochemica reduction behaviour
of crotamiton. There fore, we have under taken the
present work to establish the experimenta conditions
for under standing the el ectro chemical behaviour of
crotamiton from the measurement of cyclic
voltammetry,differentid pul sepolarography, controlled
potential electrolysisand milli coulometry. Itisalso
amed to develop DPPmethod for analysisof crotamiton
initspureform and in spiked water samples.

EXPERIMMENTAL

Apparatusand electrodes
Polarographic assayswereperformed usngamodel
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364 polarographic 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
referencee ectrodedifferentia pulse polarogramswere
recorded with a unit supplied by
metrohm(herisau,Switzerland)coupled with E 506
polarocard and E 612 VA scanner cyclic voltamograms
obtained by adigital € ectroniocs model 2000x-y/t re-
corder (Mumbai,India) in cnectionwith theaboveunit.
The DME used had an areaof 0.223cnm?at adrop time
of 2s.A hanging mercury drop el ectrode (HMDE) used
had an area of 0.223cm? n cyclic voltammetry. In all
the above experiments platinum wire was used as
auxillery el ectrodeal Ithe experimentswere performed
at 25°C. p"mesurements were carried out with elico
digital pH meter (Hyderabad, India). The
millicoulometric apparatus used was supplied by
radelkis (Budapest,hungary)cotrolled potential
eklectrolysis was carried out using a techno
potentiostat(tech.ini electronics, luknow, India) in
amidified cell with amercury pool cathode saturarted
colomd referenceelectrode.

Reagentsand solutions

Pure samplesobtained from RANKEM Indialim-
ited. Thepurity of samplewastested withtinlayer chro-
matography and melting point determinations. A stock
solution of pesticidesunder investigationwere prepared
in dimethylformamide. Universal buffer cotaining
0.2Mboricacid,0.05Mcitric acid and 0.1M trisodium
orthophosphate were used as supporting e ectrol yte.

RESULT AND DISCUSSION

The electrode reduction of crotamiton was 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 curvesof crotamiton at concentra-
tion of 1.0x10°M. For experimental results obtained
by CV and DPPthefacilereduction of C=Cgroupin
crotamitoninthe present study found to proceed with
a2 electron addition. Typical voltammograms are
showninFigures1-2.
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Figurel: Differential pulse polar ogram of crotamiton at pH
6.0 Concentration:1.0 x 10-°M; pulse amplitude: 50 mV
droptime: 2sec. a=blank, b=sample
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Figure?2: Typical cyclic voltammogram of crotamiton for an
accumulation timeof 80 secat HMDE, scan rate: 45mV s?;
concentration: 1.0x10°M; pH:6.0.

Fgurelexhibitsdifferentia pulsepolarogramfor 1x
10°M crotamiton with DME. Thesystematic studiesof
thevariousexperimenta andinstrumentd parametersthat
affect thepolarogramsresponsewerecarried outin order
to establish the optimum conditions. Typical cyclic
voltammogram are shown in Figure 2. No reduction
peak isobserved in basic medium (8 < pH < 12) for
C=C group dueto the precipitation of el ectroactive
Species.

Effect of pH

ThepH of asolutioniscriticd factor affectingbaoththe
rateand equilibrium state of thereduction processand the
rate of thed ectrodereaction. Theinfluenceof thepH on
the DPPresponsewasstudied at DME of the1x 10°M
crotamiton betweenthe pH ranges2.0t06.0. It canbe
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Figure3: Effect ofpH on peak current of crotamiton.

observed from Figure 3 that themaxi mum pesk currents
areobtainedwith pH 6.0.

Electr ode mechanism

Onthebasisof theresultsobtained aswell asfrom
theliterature, the reduction mechanism asper Scheme
1 for crotamiton was proposed at pH 6.
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Scheme1 : Electr ode mechanism of crotamiton

Analysis

Wl defined pesk obtained for crotamitonishe pful
for theinvegtigationof in crotamiton spiked water ssamples.
Theoptimum pH to get well defined peak for the detec-
tionisfoundtobe6.0. Thepesk currentisfoundtovary
linearly withthe concentration of the pesticide over the
range 1.06 x 10*M to 1.05x 10°M. Thelower detec-
tionwaslimit found tobe1.06x 10°M.

Recovery experiments

Recommended analytical procedure

A stock solution (1.0 x 10 M) of crotamitonis
prepared in DMF. In voltammetric cell, 1 mL of stan-
dard solution of crotamiton istaken and 9 mL of the
supporting e ectrolyte (pH 6.0) isadded toit. Thenthe
solution isdeaerated with nitrogen gasfor 10 min. after
obtaining the polarograms, small additionsof standard
solution are added and the pollerograms are recorded

under smilar experimentd conditions.

Determination of crotamiton in 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 crotamiton were added.
Aliquotsof water samplesweretakenina25mL gradu-
ated tube, toit buffer solution wasadded and analysed
asdescribed above. Therecoveriesaresummarizedin
TABLE 1.

TABLE 1: Recoveriesof crotamiton in spiked water samples

Amount Amount Recover Standard
Sample  added found (%) y deviation
(pg/mL)  (pg/mL)
Tap 2 1.95 97.5 0.012
water 4 3.92 98.0 0.011
River 2 1.97 98.5 0.032
water 4 3.98 99.5 0.021
CONCLUSION

Themethod showsagood reproducibility and high
accuracy compared with spectrophotometric,
spectrof|uorimetric and chromatographi c methods of
andyss.
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