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ABSTRACT

In this study the residues of propiconazole in environmental samples such
asgrains and water samples based on itsvoltammetric behavior at hanging
mercury drop electrode(HMDE). The reduction product is identified by
using cyclic voltammetry and the universal buffer with pH range 2.0-6.0is
used as supporting electrolyte. The best curve and highest peak current
are obtained in universal buffer at pH 4.0. Accumulation potential (-
0.60V),Accumulationtime(70 sec)and Scanrate (50mVs. ™) are optimized.
Calculations made of by standard addition method. The peak heightsarein
linear trend over the concentration rangeof 1.0x 10-8t0 1.0x 10-5M. The
relative standard deviation and correlation coefficient for propinacazole
was 0.97% and 0.998 respectively. The lower detection limit for
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propiconazole compound was0.92 x 10-7 M.
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INTRODUCTION

Propiconazole(2RS,4RS,2RS 4SR)-1-[ 2-(2,4-
dichlorophenyl)-4-propyl-1,3-dioxolan-2-ylmethyl] -
1H-1,2,4-triazole) (C ;H,,CI.N,O,) isbroad spectrum
fungicide (conazolefungicides). Defferent methodsare
employed for determination of propiconazoleresidues
inenvironmenta samples. Lopez et d.¥ determined fun-
gicides carbendazim, metalaxyl, folpet, and
propiconazoleinmust and wineby usng HPLC method.
Karinaet a.? Determined Propiconazole Residuein
BoroniaExtract by using gass chromatography/mass
spectroscopy. But thereisno literature fond for the
determination of propiconazoleres duesin environmentd
samples by using electro chemica methods such as

polarography,voltammetry. Rasekhar reddy et d .®! em-
ployed voltametry for the determination of oxabetrinil
residuesin environ mental samples. Inthiswork defer-
entid pulseadsorptivestri pping voltammetry employed
for the determination of propiconazoleresiduesinveg-
etables.

DIFFERENTIAL PULSE-ADSORPTIVE
STRIPPINGVOLTAMMETRIC STUDIES

Propiconazole exhibitsasingle well-defined peak
inthe pH range 2.0to 6.0, when potentia was scanned
from-1.05V and soonat HMDE (Figure 1) whichis
dueto thereduction of the azomethinegroup. Theex-
perimental parametersthat affect theAdSV signd car-
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ried out by considering stripping peak in order to es-
tablish the optimum conditions. Both standard addition
and cdibration methods are employed for the determi-
nation of propiconazolein grainsand water.
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Figure 1: Typical differential pulse adsorptive stripping
voltammogr am of propiconazoleat pH (4.0), accumulation
Potential : -0.8V; rest time: 10 sec., accumulation time: 60
sec; scan rate: 50 mvVs?; (2)sample 1.0x10°mM .(1) blank.
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Figure2: Effect of pH on propiconazole solution at HM DE;
accumulation time: 60 sec.; accumulation potential: -0.7V;
rest time: 10 sec., stirring rate: 2000 rpm; scan rate: 50
mVs?; pulseamplitude: 50 mV.
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EFFECT OF PH

The peak current ip, increased gradually with the
increase of pH of the solutiontill it reachesthe maxi-
mum value a pH 4.0 (Figure 2). A shift of the peak
potential towardsmore negativevauewithincreasein
pH indicates the existence of aprotonation reaction
coupled with the propiconazol e reduction process. The
best curve and highest peak current areobtainedin uni-
versa buffer at pH 4.

EFFECT OFACCUMULATION POTENTIAL

Theinfluenceof accumulation potentia from-0.5
V to -1.0 V on the peak height for 1.0x10°
propiconazolewastested using AdSV techniqueinthe
presenceof universal buffer (pH 4.0) an enhanced ad-
sorption peak at potential -0.60V obtained as shown
inFigure3.
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Figure3: Effect of accumulation potential on the DP-AdSV
responseof propiconazoleat HM DE; accumulation time: 60
sec.; rest time: 10 sec., stirring rate: 2000 rpm; scan rate
:50mV's?; pulseamplitude: 50 mV.

EFFECT OFACCUMULATIONTIME

The adsorption behaviour of propiconazolehasa
particular importance to enhance the sensitivity of
voltammetry. At first, peak current increased linearly
witht__ whichindicatesthat before adsorptiveequilib-
riumisreached, thelonger theaccumulation time, the
more the propi conazol e becomes adsorbed and larger
isthe peak current. However, after 60 sec. accumula-
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Figure4: Effect of accumulation timeonthe DP-AdSV re-
sponseof propiconazoleat HM DE; accumulation potential: -
0.7V; rest time: 10 sec., stirring rate: 2000 r pm; scan r ate:
50 mVs?; pulseamplitude: 50 mV.

tion time, the peak current tended tolevel off, illustrat-
ing that adsorptive equilibrium of propiconazoleonthe
mercury electrodesurfaceisachieved. Figure4 shows
the effect of accumulation time on peak currentsfor
1.0x10°M of propiconazole. Theaccumulation time of
70 sec. isused for further studies.

EFFECT OF SCANRATE

Theeffectsof varying the potentia scanrateonthe
reduction peak current of propiconazolewas exam-
ined. Thereduction pesk current increased linearly with
thescanrate over therangefrom25mVstto 75 mvs.
! Better senditivity wasobserved at 50mVs.
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Figure5: Typical cyclic voltammogram of propiconazoleat
pH 4.0 concentration: 1.0x10°mM; scan rate: 50 mVs?.
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CHARACTERIZATION OFWAVES/PEAKS

Theeffect of pH on the voltammogramshasbeen
investigated by recording the current voltage curvesfor
propiconazol eat aconcentration of 0.5mM inuniver-
sal buffer systems over the pH range of 2.0 to 6.0.
propi nacazoleexhibitsasinglewd |-defined wave/ pesk
obtainedin pH 2.0to 6.0in al thetechniques, corre-
sponding to the reduction of two azomethine groupsin
4 electron process. Typical cyclic voltammogram are
showninFigure5.

NATURE OF THE ELECTRODE PROCESS

Based onthelinear pl otsip vsv¥2passing through
originthereduction processisfoundtobediffuson con-
trolled and adsorption free. The shift of peak potentia
(Ep) towardsmore negetiveva ueswithincreasein con-
centration of depolariser, indicatesthat the el ectrode
processisirreversble. Thisisfurther confirmed by log-
plot analyss. Thevariation of pesk potentiaswith scan
ratesand absence of anodic peak inthereversescanin
cyclicvoltammetry indicatestheirreversible nature of
theé ectrode process. The dependence of ip/ pH curves
shows a behaviour in accordance with a processin
which aprotontransfer providesthe electrochemical
reduction of theacid formto form an e ectroactive spe-
cies. Thenumber of protonsinvolvedintherate deter-
mining stepisfound to be4.

IDENTIFICATION OF REDUCTION PROD-
UCTS

Number of eectronsinvolvedintheoveral reduc-
tion processof propiconazoleisfoundtobe4 anditis
evidenced by millicoulometrictechnique. Controlled po-
tentia electrolysisconducted at -1.0V vs SCE at pH
4.0 and the corresponding decay noted by using the
galvanometer. Theelectrolysisisallowed to proceed
virtualy tocompletion.

KINETIC DATA

Kingticparameterssuchasdiffusoncodfiaent, trander
coefficient and heterogeneousforward rate constant va -

uesevauated and reportedin TABLE 1. Thediffusion
B Research & Reotews On
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TABLE 1: Typical cyclicvoltammetric data of propiconazole
concentration: 1.0x10°M, scanrate: 50 mVs?

;)Jgpcgr:ihnz = i—" an Dx10° k%
electrolyte vV pA P om’st oms?
20 090 82 043 150 4'1%99)‘
4.0 098 75 032 148 8ig.213(
6.0 104 7.1 024 128 sig?izx

coeffident va ueswerenoti ced to bein good agreement
from cydicvoltammetry. Theheterogeneousforwardrate
congtantsweredecreasingwith anincreaseinpH of the
upporting dectrolyte, which may account for theshift of
reduction potentia stowardsmorenegativeva ueswith
increaseinpH. Thistrend wasparticularly evident where
protontransfer wasinvolvedinthee ectrode process.

Electr odemechanism

Based ontheresults obtained fromal thetechniques,
thed ectro-chemicd reduction mechanismisasfollows.
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ANALYSS

Adsorptivestripping voltammetry isasuitabletech-
niquefor theanays sof propiconazole duetoitshigh
senditivity and resolution. Thewell resolved stripping
voltammetric pesk for theanalytical purposewas ob-
tained at pH 2.0t0 6.0, becausein the buffer solution
of higher akalinity (pH < 8) thereduction of azomethine
groupisnot eadly faciliteted owing tothelessavail abil-
ity of protons. The pegk heightsareinlinear trend over
the concentration range of 1.0x 108t0 1.0x 105 M.
Therdativestandard deviation and correl ation coeffi-
cient for propiconazolewas 0.97% and 0.998 respec-
tively. Thelower detection limit for propi conazole com-
poundwas0.92 x 10" M.

RECOMMENDEDANALYTICAL PROCE-
DURE

Anaytica procedurefor thevoltammetric determi-
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nation of propiconazoleisasfollows. A standard solu-
tionof propiconazole (1.0x10°M) isprepared in metha:
nol.1 mL of standard solutionistransferredinto cell
and made up with 9 mL of supporting electrolyteand
then purged with oxygen freeN, gasfor 10 min. prior
to each run. After obtaining thevoltammogram, small
addition of standard solutions are added and
voltammogram recorded after each addition under Smi-
lar experimenta parameters. The optimum conditions
for thedetermination of propiconazoleinpH 4.0witha
drop time of 2 sec., pulse amplitude of 50 mV and
applied potential of -0.98V vs. SCE.

DETERMINATION OF PROPICONAZOLE IN
SPIKED GRAIN SAMPLES

Thedevel oped analytical procedure has been ap-
plied to the quantitative estimation of propiconazolein
grain samples. Known amountsof propiconazolewere
sprayed on grain (wheat, rice) samples (25 g) and | ft
for 1-2 hours. Then the samplesareweighed, crushed
and homogenized. Theextractswere prepared by treat-
ment of the above samplewith two 50 mL portions of
acetone and evaporated to dryness. The residue of
propi conazol e dissolved in methanol and transferred to
a100 mL volumetric flask. Results obtained for the
determination of propiconazole. Theresultsare sum-
marizedinTABLE 2.

TABLE 2 : Recoveries of propiconazole in spiked grain
samples

Amount  Amount Recovery Standard

Sample added found (%) deviation
(ugzhcl)]L) ("%SZSL : 98.00 0.0212
Wheat 6.0 5.95 99.16 0.0252
Rice 3.0 2.96 98.66 0.007
5.0 4.92 98.40 0.021

DETERMINATION OFPROPICONAZOLEIN
SPIKEDWATER SAMPLES

River water samples, which received run-off wa-
ter from agricultural field, were collected form
swarnamukhi river belt,Vakadu, Ndloredistrict, A.P,
India. These sampleswerefiltered throughaWhatman
No.41 filter paper and added with known amount of
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propiconazole. Aliquots of water samplesweretaken
ina25mL graduated tube, to it buffer solution was
added and analyzed as described above. Theresults
arefurnishedin TABLE 3.

TABLE 3 : Recoveries of propiconazole in spiked water
samples

Amount  Amount
Sample added found
(pg/mL) (pg/mL)

Recovery Standard
(%) deviation

Water-1 2.0 1.97 98.50 0.0312
(Tank) 6.0 5.96 99.33 0.0152
Water-2 3.0 2.95 98.33 0.007
(Irrigation) 5.0 4.90 98.00 0.031

[1]
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[3]
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