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ABSTRACT

Inthisinvestigation el ectrochemical behavior of monalideisstudied and its
residues in vegetable samples is determined by using deferential pulse
polar graphic method. In this investigation dropping mercury electrode is
used as working electrode and universal buffer with pH range 4.0-6.0 is
used as supporting electrolyte. Investigated compound was found to ex-
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hibit well resolved peak at pH 4.0. Peak currents were linear over the con-
centration range of 1.0x 10° M to 1.0x10° M with lower detection limit of
1.09x 10° M. The relative standard deviation and correlation coefficients
were found to be 1.25%, 0.996 respectively for 10 replicates.
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INTRODUCTION

Carbonyl group containing pesticidesare playing
vital roleintheagriculturefield. Thesepesticidesare
widely used as pre and post emergent weed control
agents (herbicides) for awidevariety of crops, namely
corn, sorghum, whest, rice, sugar cane and for fruits,
vegetablesand wineyards, consequently, they arefound
inriver watert:s,

Monalide (4'-chloro-2,2-dimethylvaleranilide)
(CH,,CINO) isherbicide Severa analytica methods
were used for the determination of tracesof monalide
indifferent matricesthat isin biologica and environ-
menta . William C. steen and Timothy w. collette deter-
mined Microbia Degradation of SevenAmidesby Sus-
pended Bacteria Popul ationsbyusing chromatographic
techniques®. Khizar hayatlet d. Determined pesticide
residuesin blood samplesof villagersinvolvedin pesti-
cideapplication at District Vehari (Punjab), Pakistan

by using gas chromatography!”. Guo-Fang Pang, de-
termined 405 pesticideresiduesin grain by accelerated
solvent extraction then gas chromatography-mass spec-
trometry or liquid chromatography-tandem mass spec-
trometry'®. But thereisno polarographic methodinlit-
erature cited above so in the present paper aselective
and sensitive DPP method were reported.

EXPERIMMENTAL

Apparatusand electrodes

Polarographi c assayswere performed usng amode
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 ectrode. Differential pulsepolarogramswere
recorded with a unit supplied by metrohm
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(herisau,Switzerland)coupled with E 506 polarocard and
E 612 VA scanner. Cyclic voltamogramsobtained by
adigital electroniocs model 2000x-y/t recorder
(Mumbeai,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 area of 0.223cm?n cyclic voltammetry. In all
the above experiments platinum wire was used as
auxillery e ectrodeal Ithe experimentswere performed
at 25°C. pfmesurements were carried out with elico
digita pH meter(Hyderabad,India). Themillicoulometric
apparatus used was supplied by radelkis
(Budapest,hungary) cotrolled potentiad eklectrolysswas
carried out using atechno potentiogtat(tech.ini ectron-
ics, luknow,India) inamidified call withamercury pool
cathode saturarted colomel reference e ectrode.

Reagentsand solutions

Pure samplesobtainedfrom RANKEM indialim-
ited. Thepurity of samplewastested withtinlayer chro-
meatography and melting point determinations. Stock so-
Iution of pesticide under investigation werepreparedin
dimethylformamide. Universal buffer cotaining
0.2Mboricacid,0.05Mcitric acid and 0.1M trisodium
orthophosphate were used as supporting e ectrol yte.

RESULT AND DISCUSSION

Differential pulsepolarographicbehaviour

Fgurelexhibitsdifferentia pulsepolarogramfor 1x
10°M mondidewithDME. Thesystemdtic sudiesof the
variousexperimentd andingrumenta parametersthat -
fect the polarographic responsewerecarried out in order
to establishtheoptimum conditions.

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
monalidewith, between the pH ranges2.0t06.0. It can
be observed from Figure 2 that the maximum pesk cur-
rentsareobtained with pH 4.0.

Effect of scan rate
Differentid pulsepolarogram obtained for increas-
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Figurel: Differential pulse polar ogram of monalide at pH
4.0 concentration:1.0 x 10 °M; pulse amplitude: 50 mV

droptime: 2sec.
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Figure2: Effect of pH on peak current in monalide

ing values of the scan rate showed the existenceof a
linear dependence of the peak current intensity onthe
scan rate between 10to 60 mVs. ! The peak currents
weredirectly proportional to the scan rateindicating
that the system was adsorption control led.

Characterization of waves peaks

Voltammetric behaviour of monalide has been
studied over the pH rangefrom 2.0t0 6.0. A single
well resolved pesk isobserved throughout the pH range
and thissingle peak isdueto thereduction of carbo-
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nyl groupin 2 electron processto the corresponding
hydroxyl group. Typicd cydicvoltammogramisshown
inFigure3.

VUL

-0.4 -0.6

0 -0.2
potential'Vv

Figure3: Typical cyclic voltammogram of monalidefor an
accumulation timeof 80 secat HM DE, accumulation poten-
tial: -0.6V; Rest time: 10 sec; stirringrate: 1500 r pm; scan
rate: 45mV s?; concentration: 1.0x10°M; pH:4.0.

Nature of electrode process

Thereduction processarefound to bediffus on con-
trolled and adsorption on the electrode surfacein the
buffer systemsstudied asevidenced fromthelinear plots
of i , Vs v¥2which found to pass through origin. The
irreversible nature of the peaksare seenfromlog plot
anldyss. Further, E, vaueswereobserved to beshifted
towardsmore negative valueswithincreas ng concen-
tration of depolarizer. Thecurrent function (i p/ Cv¥?)in
theabove compoundisfound to befairly constant with
the scan rate (v) and the el ectrode process was purely
diffusion controlled and adsorption on thee ectrode sur-
facewithout any kinetic complications.

| dentification of theproduct

Number of electronsinvolved inthee ectrode pro-
cess determined by employing millicoulometric tech-
niqueanditisfoundtobe2inpH 4.0 for monalide,
whichindicatesthefina product to be hydroxyl com-
pound.

Kineticdata

Thevaluesobtained for transfer coefficient, diffu-
sion coefficient and heterogeneous forward rate con-
gant for monaidearegivenin TABLE 1. Thediffusion
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TABLE 1: Cydicvoltammetricdataof monalide, Concentra-
tion: 1.0x10°M; Scanrate: 45mVs?

-E, i, D x 10° K %n
pH —— — an, 1 =
\% HA cm< s cms
20 036 581 099 5.66 2.60x10°
40 043 573 092 5.49 1.57x10”
6.0 061 555 0.88 5.22 6.47x10°

coefficient values eva uated from cyclic voltammetric
techniquewerefound to bein good agreement indi cat-
ing thediffusion controlled. Thediffusion coefficient
values are decreasing with anincreasein pH values.
Thereason may bedueto thedecreasein avail ability of
protonswith anincreasein pH of the supporting el ec-
trolyte. Therateconstant valuesin generd found to de-
creasewith anincreasein pH indicating that the elec-
trode reaction tends to become more and moreirre-
vershblewith changein pH.

Electrodemechanism

Based on the result obtained the
Electrodemechanism proposed isasin Scheme 1.
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Scheme1 : Reduction mechanism of monalideat pH 4.0

Analysis

The polarographic peak isdueto the reduction of
carbonyl group and therefore preffered for theandysis
of agricultureand water samples. The optimum pH for
obtaining well resolve pegk for quantitative determina
tion of monalidearefoundtobe4.0.

Investigated compound wasfound to exhibit well
resolved peak at pH 4.0, and the sharp well resolved
peak was chosen for quantitative studies. Peak cur-
rentswerelinear over themonaide concentration range
of 1.0x 10° M to 1.0x10° M with lower detection
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limitsof 1.09x 10° M. Therdative standard deviation
and correl ation coefficientswerefound to be 1.25%,
0.996 respectively for 10 replicates.

Recommended analytical procedure

A standard solution of monaide (1.0x 10°M) pre-
pared in DMF. 1 mL of standard solution weretrans-
ferred into apolarographic cell and made up with9mL
of supporting el ectrolyte (pH 4.0) and de oxygenated
with nitrogen gasfor 10 min, subjected to polarogra-
phy. After obtaining the polarognam, asmall increment
of standard solution of monalideisadded to polaro-
graphic cell and deoxygenated for 10 min and polaro-
gram wererecorded under ssmilar conditionsand va-
lidity of method was checked. In the same manner 10
polarogramsare recorded for 10 standard additions.
The optimum conditionsfor analytical determination
werefoundto beat pH.4.0withdroptimeof 2 sec, a
pulseamplitude of 60 mV.

Determination of monalide in spiked vegetable
samples

259 of samplesweredigested and macerated with
two 20mL portions of ethanol-demineralized water
(1+1), filtered through aWhattman filter paper No.41
and filtratewas centrifuged at 18509 for 10 min The
filtrate was quantitatively transferred into a50mL cali-
brated flask and made up to the mark with 50% etha-
nol and were added with known amounts of mondide.

Aliquotstransferredinto polarogrgphic cdl and ana-
lyzed by fallowing recommended andytica procedure.
Resultsobtained for the determination of the herbicide
in vegetables samples are presented in TABLE V.2.
Mean recoveries obtained for monalide ranged from
98.00 to 99.85%.

TABLE 2: Recoveriesof monalidein spiked vegetablesamples

Amount  Amount Standard
Sample added found recovery(%) S
Deviation
pg\ml pg\mL
1.0 0.99 99.00 0.050
potato 3.0 2.99 99.66 0.022
5.0 4.98 99.60 0.028

CONCLUSION

Electroanaytical procedureshave beenidentified
aspowerful methodsfor theandysisof different pesti-
cidesdown to 10°M level with reproducibleresults.
The described el ectroanal ytical method have conve-
niently been applied and which has been routinely
adopted for the determination of pesticidesin food
grains, vegetables and other environemtnal samples.
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