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INTRODUCTION 
Thiodicarb the active ingredient of pesticide larvin (800g) is a 
broad  spectrum carbamate    (ovicidecide/incecticide/larvicide ) 
used to protect crops from diseases  caused by the worms   like 
lepidopterous warms,black cut worms, corn ear warms and beet 
army warms etc.,in the crops like sweet corn, black gram, cotton 
and broccoli leaves etc.it is effective against eggs as well as larva 
of the desease causing worms. Thiodicarb the active ingredient of 
larvin is carcinogenic. In the metabolism of the animals or human 
beings it loses the methonomyl groups and it form acetamide 
as metabolite and it reduces the activity of cholinesterase. The 
standard dose suggested is 60 ounces or 1.77lit.per acre. Wu et 
al.,[1] reported simultaneous determination of thiodicarb and its 
main metabolite residues in cotton by ultra-performance liquid 
chromatography coupled to tandem mass spectrometry.mocellini 
et al.,[2] determined thiodicarb using a biosensor based on alfalfa 
sprout peroxidase immobilized in self-assembled monolayers

Parilla et al.[3] reported SPE and HPLC/DAD method to determine 
pesticide residues in water. Richard [4] employed HPLC method 
to determine carbamate recidues using post column hydrolysis 
electro chemical detection. Aulakh et al. [5] reported solid phase 

micro extraction HPLC for analysis of pesticides. Tomomi et al. 
[6] devoloped a new analytical method for determination of nine 
pesticide residues including thiodicarb in fruits and vegetables 
using ESI-LC/MS/MS with direct sample injection into a short 
column. Davia osselton et al. [7] reported GLC, HPLC/DAD 
and TLC for determination of 51 common pesticides including 
thiodicarb. 

2. 0.Experimental
2.1. Apparatus and electrodes

Voltammetric determinations were performed using a model 
metrohm Auto Lab 101 PG stat (Netherlands). CNTPE was used 
as working electrode for differential pulse    adsorptive stripping 
voltammetry and cyclic voltammetry. pH measurements  were 
carried out with an Eutech PC_510 cyber scan. Meltzer Toledo 
(Japan) Xp26 delta range micro balancer were used to weigh 
the samples during the preparation of standard solutions. All the 
experiments were performed at 25oC.

2.2. Reagents and solutions 

All reagents used were of analytical reagent grade obtained from 
Merck, INDIA, ltd. Double distilled water was used throughout 
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the analysis. In the present investigation universal buffers of pH 
range 2.0 to 6.0 were used as supporting electrolytes and prepared 
by using 0.2 M boric acid, 0.05M citric acid and 0.1M trisodium 
orthophosphate solutions. Pesticide Samples obtained from Bayer 
crop, India. 

2.3Preparation of carbon nanotubes paste electrode 
The CNTPE was prepared by mixing multiwall CNTs powder 
(diameter 20-50 nm, either 1-5 mm or 5-20 mm lengths) and 
Castrol oil in an agitate mortar at a ratio of 50.0 % (w/w) each. 
A portion of the resulting paste was packed firmly into the cavity 
(0.8 mm diameter) of a Teflon tube. The electrical contact was 
established via a copper wire [10]

2.3 Measurement Step
In the standard addition method, the voltammogram of the 
unknown is first recorded after which a known volume of standard 
solution of the same electro active species is added to the cell and 
second voltammogram is taken. From the magnitude of the peak 
height, the unknown concentration of species may be calculated 
using the equation.4

Cu= {CsxV/ Vtx i2} x i1

where,  

i1 = the observed maximum current of voltammogram in        
        microamperes of unknown solution.

i2 = the maximum current of the voltammogram after adding       
        volume of V ml of unknown concentration.

Cs = concentration of the standard solution in mM

Cu = concentration of the unknown solution in mM

Vt = total volume of the solution (V + v)

3.0. Result and Discussion  

In this attempt the residues of the compound under examination 
determined based on the peak heights (current) and the reduction 

potentials during the reduction of the electro active center that 
is the carbonyl group of the active ingredient thiodicarb of the 
substance under investigation.

A well-defined differential pulse adsorptive stripping 
voltammetric peak (Fig-1(b) current voltage curves) is observed 
and this attributed to the 4 electron reduction of carbonyl group of 
thiodicarb (scheme1) to give corresponding hydroxyl group [8-9] . 
The number of electrons involved in reduction process determined 
by milliculometry and the reduction product is collected by using 
controlled potential electrolysis. Typical cyclic voltammograms 
are shown in Fig. 1(a). 

4.0. Recovery Experiments
4.1. Analysis 

Based on the results obtained with Differential pulse    adsorptive 
stripping voltammetry at carbon nano tubes paste electrode 
differential pulse    adsorptive stripping voltammetry has been used 
for quantitative determination of samples using both calibration 
and standard addition methods. Investigated compounds were 
found to exhibit well resolved peak at pH 4.0 and the sharp well 
resolved peak obtained at -0.12 V was chosen for quantitative 
studies. Peak currents (Fig 1(c) calibration plot) were linear over 
the concentration range of 1.0x 10-7 M to 1.0x10-12 M. The 
relative standard deviation and correlation coefficients were found 
to be 1.26%, 0.998 respectively for 10 replicates. 

4.2 Recommended analytical procedure 

A standard solution (1.0 x 10-7M) prepared in dimethyl formamide. 
1 mL of standard solution were transferred into a voltammetric 
cell and made up with 9 mL of supporting electrolyte (pH 4.0) 
and de oxygenated with nitrogen gas for 10 min, subjected to 
voltammetry. After obtaining the voltamogram, a small increment 
of standard solution of samples is added to Volta metric cell and 
deoxygenated for 10 min and voltamogram were recorded under 
similar conditions. In the same manner 10 voltammograms are 
recorded for 10 standard additions. The optimum conditions for 

Fig 1. (a) Typical cyclic voltammogram of thiodicarb at CNTPE; accumulation potential: -0.32V; rest    time: 10 sec; stirring rate: 
1500 rpm; scan rate: 60mVs-1; Concentration: 1.0X10-7M; pH: 4.0.b=Formulation, a=Real Sample
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Fig 1. (b) Typical stripping   voltamograms for thiodicarb  at CNTPE; accumulation potential: -0.32V; rest time: 10 sec; stirring rate: 
1500 rpm; scan rate: 60mVs-1; Concentration: 1.0X10-7M; pH: 4.0.

Fig.  1. (c). I (current)vs V(voltage) curves of thiodicarb concentration1.0X10-7M, Scan Rate: 60mVs-1.pH.4.0.

analytical determination were found to be at pH.4.0 with drop 
time of 2 sec, a pulse amplitude of 60 mVs-1.The validity of 
method was checked by the determination of thiodicarb from 
the formulations(larvin800W/G) by following the afore said 
procedure.

4.3. Determination of Thiodicarb black gram samples

The sample where the pesticide larvin sprayed (7th day of 
application) were collected and grinded well and dissolved 

in acetonitrile and filtered, 50 ml of the sample solution was 
transferred into a 250 ml of Erlenmeyer flask Extracted 2-5 
times by acetone. The extracts were evaporated to dryness. The 
resulting residues were dissolved in DMF and transferred to 50 
ml volumetric flask. This solution was filtered by whatmann nylon 
membrane filter paper and filtrates transferred into voltammetric 
cell and voltammograms were recorded by following the fore 
mentioned procedure. Results obtained were incorporated in 
Table.1.0.

sample Amount labled

microgram/mL

Amount found 
microgram/mL

*Recovery%
(Avg of ten 
replicates)

Standard 
deviation

Larvin800 
(W/V) 0.80 0.788 98.50 0.061

black gram 0.80 0.578 72.25 0.052

Table 1. Recoveries of thiodicarb From Larvin800 (W/V) and real black gram samples
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5.0 Conclusión
By this approach we  can say that the method  employed for the 
determination of pesticides differential pulse adsorptive stripping 
voltammetry is selective and sensitive and low consumption 
of sample and less tedios compare to chromatography and 
spectroscopy. Working electrode  used in this method  is most 
conveniente.
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Scheme I : Reduction scheme of thiodicarb


