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ABSTRACT

Studied the dissipation behavior of Kresoxim-methydcidic, neutral and basic water of pH 4.0, &aed 9.0, an
experiment was conducted by spiking in three diffepH Waters having pH 4.0, 7.0 and 9.0 to givethiform
concentrations of TO — Untreated Control, T1 —Ksgésemethyl 50% WG @ 1 mg/L of water and T2 —Krasexi
methyl 50% WG @ 2 mg/L of water. The spiked sanimes been kept under sunlight. The sampling oonasi
were 0, 1st, 3rd, 5th, 7th, 10th, 15th and 20th fiayacidic water (pH 4.0), neutral (pH 7.0) andsi@awater (pH
9.0) Samples were collected on different occas{on4, 3, 5, 7, 10 and 15). All of the samples hadn analyzed
until the residues have been below detectable .IeMe¢ residues of Kresoxim-methyl were quantifisshgi a
validated HPLC-UV method. The DT50 (Half Life) ak&xim-methyl calculated by regression analyssnfithe
dissipation data.
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INTRODUCTION

molecules have been introduced for the potentiatrob of pests and diseases. Fungicides can beeatlvinto

protectant and specific types [1]. Protectant & d¢kder type and includes copper and sulfur basedugts. They
form a protective film on the plant surface andiliittthe germination of fungal spores [2]. Specitfjpe fungicides
are so called because they act on one specificicakreaction in the fungus. Strobilurin compouniti®y inhibit

the respiratory electron transport is fungus amdehy killing fungus [3-6]. They act as efficienhibitors. One of
the most commonly used strobilurin fungicides; keést methyl is mainly used for the control of powgenildew

and scab in apples, pears, grapes, strawberriegegyedables [7-10]. It is one of the most frequented fungicides
in Indian viticulture, where application is done fojiar spray and also through drip irrigation [14}. The present
research was aimed to investigate the fate of wesidf kresoxim methyl in three different aqueoufds solutions
under sun light.

EXPERIMENTAL SECTION
Reference analytical standards of kresoxim metpbytify 99%) were obtained from Sigma Aldrich. Tlesttitem

kresoxim methyl 50% Wettable granules (WG) was pased from local market. Acetonitrile, Water HP§i@de,
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ortho phosphoric acid AR grade, Sodium hydroxidedtRde, Potassium chloride GR grade, Boric acidg&ile,
Potassium biphthalate GR grade and Potassium phtesptiR grade were obtained from the Merck Indiattoh
Distilled water was purified by using the milli-QuB apparatus (Millipore, Bedford, MA, USA).

Standard stock solution

Accurately 10.56 mg of Kresoxim-methyl referencanstard, purity (99.0 %) was weighed into 20 mL woddric

flask. The content was dissolved in 10 mL of acitibe, sonicated and made up to the mark withghme solvent.
The concentration was 522.72 mg/L solution. andeston a freezer at -18°C. The stock standard isolsitwere
used for up to 3 months. Suitable concentrationeaking standards were prepared from the stocltisols by
dilution using acetonitrile, immediately prior taraple preparation.

Sample stock solution

Accurately 49.88 mg of test item (purity 50.12% Koesoxim-methyl was taken into a 25 mL volumeftask. The
content was dissolved in 5 mL of acetonitrile, sated and made up to the mark with the acetonitfilee
concentration was 1000 mg/L solution. The stockgamolution was used for preparation of dose samfI1 and
T2) in different aqua’s buffers.

Preparation of acidic water (pH 4.0)
About 8g of potassium dihydrogen phosphate wahlied in distilled water and diluted to 1000 mL.eTpH was
adjusted to 4.0 with the same.

Preparation of neutral water (pH 7.0)

About 6.3 g of disodium hydrogen was phosphate Bagaf potassium dihydrogen phosphate was dissalved
distilled water and diluted to 1000 mL. The pHtlo¢ buffer was adjusted with disodium hydrogen @ghosphate
and potassium dihydrogen phosphate.

Preparation of basic water (pH 9.0)
12.5¢ of boric acid & 15g potassium chloride wassdlved in distilled water and diluted to 1000 ribe pH was
adjusted to 9.0 using 0.1 M sodium hydroxide soluti

APPLICATION DATA

Name of the buffers Acidic, Neutral and Basic

Replications Three

To ( Untreated Control )

T1 (1 mg/L Level)

1.0 mL of test item stock solution was fortifiedtan1000 mL (1Liter) different buffer samples td gee uniform
concentrations.

T2 (2 mg/L Level)

2.0 mL of test item stock solution was fortifiedtn1000 mL (1Liter) different buffer samples td gee uniform

Method of
fortification

concentrations.
SAMPLING DATA
Samplis Exposur Under direct sunligl
Sample preparation During each sampling occasiatemsamples were mixed thoroughly and sub san@fled. using a pipette
Occasion H
(Days) p*4and7 (0,1, 3,5, 7, 10, 15, 20) aAi®0, 1, 3, 5, 7, 10, 15)
Temperature
Laboratory condition Minimum Maximun
20.2°C 25.4°C

CHROMATOGRAPHIC SEPARATION PARAMETERS

The HPLC-UV system used, consisted shimadzu higfopeance liquid chromatography with LC- 20AT pump
and SPD-20A interfaced with LC solution softwarguipped with a reversed phase C18 analyticalnenlof 250
mm x 4.6 mm and particle size 5 um (PhenomenexIGt@) Column oven temperature was maintained af£30°
The injected sample volume was 20puL. Mobile Ph@sesd B was Acetonitrile and 0.1% ortho phospheaieid
(80:20 (v/v)). The flow- rate used was kept at h/min with a detector wavelength at 230 nm. Théemal
standard method of Calibration was used for thigyesis.
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METHOD VALIDATION

Method validation ensures analysis credibilitythis study, the parameters accuracy, precisiogatity and Limits
of Detection (LOD) and Quantification (LOQ) werensidered [15]. The accuracy of the method was detexd by
recovery tests, using samples spiked at concemtrédvels of 0.05 and 0.5 pg/mL. Linearity was deieed by
different known concentrations (0.05, 0.1, 0.5, & 2.0, 5.0 pg/mL) which were prepared by ditihe stock
solution. The Limit of Detection (LOD, pug/mL) wagtérmined as the lowest concentration giving agese of 3
times the baseline noise defined from the analysisontrol sample. The Limit of Quantification (LOQg/mL)
was determined as the lowest concentration of engiungicide giving a response of 10 times the lbaseoise.

RESULTS AND DISCUSSION
Specificity
Specificity was confirmed by injecting the Mobilagse solvents i.e., Acetonitrile and 0.1% Orthophosic acid,
HPLC water, sample solution standard solution amffeb controls (acidic, neutral, basic) There wem matrix

peaks in the chromatograms to interfere with thayais of fungicide residues shownkig.1, Fig. 2 and Fig.3
Furthermore, the retention time of Kresoxim-methgils constant at 5.2 + 0.2 min.
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Fig.1. Representative chromatogram of kresoxim metf test item in acidic water - day 0
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Fig.2. Representative Chromatogram of kresoxim meti test item in neutral water - day 0
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Fig.3. Representative Chromatogram of kresoxim metyl test item in basic water - day 0

Linearity

Different known concentrations of fungicides (0.05L, 0.5, 1.0, 2.0 and 5.0 pg/mL) were preparéa andifferent
10 mL volumetric flasks by diluting the stock sadut. The serial dilution details were presentedable 1 These
standard solutions were directly injected into & BPA calibration curve has been plotted for coriraion of the
standards injected versus area observed and tharityn of method was evaluated by analyzing sixdhad
concentration solutions. The peak areas obtairmd flifferent concentrations of standards were usezhlculate
linear regression equation. This was Y=30799.818.11 with correlation coefficient of 0.9998 respesly. A

calibration curve is showed (figure 1V).

Table 1. Serial dilutions for linearity standard sdutions

Stock solution concentration Volume taken from stock solution Final make up volume Obtained concentration
(Hg/mL) (mL) (mL) (Hg/mL)
522.72 1.910 10 100
100 0.500 10 5
100 0.200 10 2
100 0.100 10 1
5 1.000 10 0.5
5 0.200 10 0.1
1 0.500 10 0.05

Linearity curve of Kresoxim-methyl
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Fig.4. Representative Calibration curve of kresoximnmethyl standard

Accuracy and Precision
The analytical method was validated for the recpwdrthe test item at two concentration levels vathidic, neutral

and basic water.

Preparation of Test item stock solution:

Accurately 5.19 mg of test item (purity 50.12%)KoEsoxim-methyl was taken into a 50 mL volumettask. The
content was dissolved in 5 mL of acetonitrile, sated and made up to the mark with the same solvdris
concentration was 52.0 mg/L solution.
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Fortified test item concentration — 1 mg/L
0.481 mL of test item stock solution was takeroiat25 mL volumetric flask and made up to the maith
acetonitrile.

Preparation of 0.05 mg/L Fortification Level
0.5 mL aliquot of 1.0 mg/L test item solution wastified into each of the 10mL of buffer solutioecidic, neutral,
basic). This was done in 6 replications.

Preparation of 0.5 mg/L Fortification Level
5.0 mL aliquot of 1.0 mg/L test item solution wastffied into each of the 10mL of buffer solutiofacidic, neutral,
basic). This was done in 6 replications.

The samples were assayed for accuracy and repéstabiHPLC. Accuracy was calculated as %recovand
repeatability as %RSD and the results are mentionédble 2

Table 2. Recoveries of the Kresoxim-methyl from acgeous buffer solutions samples (n=6)

e L L Recovery (%)
Fortification Concentration in pg/m Replicati Fcidic water | Neutral wate Basic water
R1 85 84 85
R2 86 84 83
R3 89 86 84
0.05 R4 88 88 85
R5 87 85 86
R6 85 86 84
Mean 86.67 85.50 84.50
RSD 1.88 1.77 1.24
R1 92 91 90
R2 91 90 92
R3 95 93 90
0.5 R4 94 91 91
R5 93 91 90
R6 94 92 92
Mean 93.17 91.33 90.83
RSD 1.58 1.13 1.08

Detection and Quantification Limits

The limit of quantification was determined to b®®.ug/mL. The quantitation limit was defined as toeest
fortification level evaluated at which acceptableer@ge recoveries (85-93%, RSD<2%) were achievdis T
guantification limit also reflects the fortificatiolevel at which an analyte peak is consistentlpegated at
approximately 10 times the baseline noise in therdatogram. The limit of detection was determinedé¢ 0.02
pg/mL at a level of approximately three times tlekoground of control injection around the retemtione of the
peak of interest.

Dissipation details

Acidic water

The initial concentration of Kresoxim-methyl in did water (day 0) was 0.984mg/L and 1.965mg/L irafd T2
dosages respectively, which on day 1 dissipate@.2d8mg/L and 1.944mg/L. The day 3 samples showed t
residues 0.741mg/L (T1) and 1.683mg/L (T2), dayamgles showed 0.548mg/L (T1) and 1.040mg/L (T2y, da
samples showed 0.395mg/L (T1) and 0.756mg/L in ,(ddy 10 samples showed 0.313mg/L (T1) and 0.628mg/
(T2), day 15 samples showed 0.112 mg/L (T1) andDrAg/L (T2). A complete dissipation of residuesdow
detectable level (BDL) was observed on day 20 it ltioe tested dosages (T1) and (T2).

Neutral water

The initial concentration of Kresoxim-methyl in el water (day 0) was 0.946 mg/L and 1.964 mg/Dland T2
dosages respectively, which on day 1 dissipated.989 mg/L and 1.873 mg/L. The day 3 samples shaived
residues 0.826 mg/L (T1) and 1.651 mg/L (T2), daamples showed 0.440 mg/L (T1) and 0.876 mg/L,(@&y 7

samples showed 0.379 mg/L (T1) and 0.801 mg/L B),(@lay 10 samples showed 0.285 mg/L (T1) and Onb&t
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(T2), day 15 samples showed 0.097 mg/L (T1) an@Drhg/L (T2). A complete dissipation of residuesdow
detectable level (BDL) was observed on day 20 i ltioe tested dosages (T1) and (T2).

Basic water

The initial concentration of Kresoxim-methyl in basvater (day 0) was 0.942 mg/L and 1.903 mg/L frafid T2
dosages respectively, which on day 1 dissipated.880 mg/L and 1.828 mg/L. The day 3 samples shaived
residues 0.838 mg/L (T1) and 1.672 mg/L (T2), daamples showed 0.670 mg/L (T1) and 1.342 mg/L,(@&y 7
samples showed 0.391 mg/L (T1) and 0.790 mg/L B),(@lay 10 samples showed 0.092 mg/L (T1) and Oni§a
(T2).

The dissipation curve plotted between concentratibthe analyte and sampling occasions is present&dg.5,
Fig.6 and Fig. 7 DT50 value was calculated using the followinghfiata

DT50 = In2/ (k)

Where,
‘k’ is slope of the curve obtained from the disgipn data.

During the dissipation kinetics study it was obserthat the compound degraded to below detectaltd Within
4.91 days in acidic water (pH 4) and 4.55 dayseintral water (pH 7). The complete dissipation sfdees in basic
water (pH 9) was observed by 3.28 days.

The analysis changed into carryout in laboratorgurnstance at 25°C and shown the half life valuesrad 4.91
days in acidic water. In neutral water the haké-lifas around 4.55 days. Further the degradatidongjicide in
basic water was rapid; the half-life value was acb3.28 days.

The calculated DT 50 (Time required to degrade ®0%esidues) values of Kresoxim-methyl in differght waters
(Acidic (pH -4), Neutral (pH -7) and Basic (pH -@hder the influence of sunlight presented’ @ble 3, 4 and 5.
The rate constant value was calculated by linegression equation from the first order rate equatio

K = In a/a-x/dt

Where, dt is the time interval betweenand t and a, x are the concentration of pesticidesmaedit and
respectively. A plot of concentration of the residiand rate with the?Rndicates first order kinetics in dissipation
of the fungicide. The DT50 (Half Life) of Kresoximethyl calculated by regression analysis from tissipation
data.

Dissipation curve of Kresoxim methyl in Neutral Water (pH-7)
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Fig.5. Dissipation curve of kresoxim methyl in aci@t water
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Dissipation curve of Kresoxim methyl in Acidic Water {pH-4)
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Fig.6. Dissipation curve of kresoxim methyl in neutal water

Dissipation curve of Kresoxim methyl inBasic Water (pH-9)
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Fig.7. Dissipation curve of kresoxim methyl in basi water

Table 3. Regression Analysis — Acidic water (pH -4) for of Kesoxim-methyl

Dosages
Parameters T =
Regression équation Y = 0.038-0.062%X Y =0.34861* X
Half-life (Days) 4.85 491
Correlation co-efficient 0.991 0.989

Table 4. Regression Analysis — neutral water (pH -7) for oKresoxim-methyl

Dosage
Parameters T ™
Regression equation Y = 0.035- 0.066%X Y =0.341066 * X
Half-life (Days) 4.54 4.55
Correlation co-efficient| 0.984 0.987

Table 5. Regression Analysis — basic water (pH -9) for of Kesoxim-methyl

Dosages
Parameters 1 ™
Regression equation Y = -0.109- 0.094* Y = 0401P92* X
Half-life (Days) 3.22 3.28
Correlation co-efficient 0.910 0.917
CONCLUSION

The Dissipation kinetics of Kresoxim-methyl in difent pH waters under direct sunlight become vasy Whilst as
compared with dissipation facts acquired at 25fbdsic water degradation changed into faster vduitapared to
acidic and impartial water. Dissipation of Kresoxinethyl in different pH waters followed first ordkinetics and
this paper describes a fast, simple sensitive sinalynethod based on HPLC-UV to determine thedxas methyl
residues in three different types of buffers. Thabile phase Acetonitrile and 0.1% ortho phosphacid confirmed
excellent separation and decision and the anatysis required for the chromatographic determinatidrthree
different type of buffers is very short (aroundri for a chromatographic run).

247



Tentu Nageswara Racet al J. Chem. Pharm. Res., 2016, 8(4):241-248

Satisfactory validation parameters such as lingaéicovery, precision and LOQ and DT 50 valuesevestablished
by following South African National Civic Organizah (SANCO)and Environmental Protection Agency (EPA)
guidelines [16]. Hence, the proposed analyticalcedure and dissipation information would be valaafdr
regulatory monitoring authority, residue labs aedearch scholars to determine the kresoxim metsjtlues in
different commodities ( crop, water and soil sarsple
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