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Abstract

This application note demonstrates the confirmation of the presence of incurred pesticide residues 

detected using a multi-residue surveillance method to screen for 81 target analytes.

Introduction

The legal enforcement of regulations governing pesticide use requires the regular monitoring 

of agricultural produce. Given the large number of pesticide residues that may be found in various 

crops it is advantageous to determine as many of them as possible during a single analysis. To meet 

this challenge multi-residue methods have been developed that target more than one analyte compound. 

Such a method, suitable for the surveillance monitoring of 81 pesticide compounds in a variety of fruit 

and vegetable types, has previously been described.1
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Once a surveillance analysis has indicated the occurrence of pesticide residues in a sample it is 

then necessary to verify their presence by the use of a confirmatory technique. In such a circumstance, 

a second MS method may be created, directed solely at the compounds suspected of being present, in 

which two or more MRM transitions are monitored for each analyte. When the sample is analysed a 

second time, these secondary and tertiary transitions provide effective proof that the compound is 

present.

Experimental

Method

Details of the extraction and HPLC methods may be found in a separate Waters Application Note.1
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During the validation stage of the above multiresidue method, the blank extract of raisin, used to make 

up matrix matched standards, was suspected of containing incurred residues of certain 

target compounds. A second MS method was created that, in addition to the primary, contained two 

confirmatory MRM transitions for each of these compounds. Table 1 contains details of the residue 

compounds indicated, the primary MRM transitions and the estimated concentrations. It also shows the 

secondary and tertiary MRM transitions used for the confirmatory analysis. The concentrations of the 

incurred residues were estimated by dividing the Y intercept of each calibration line by the slope. This 

was done because the observed concentrations were below the range of the calibration curve.

Table 1. Five residues detected in raisin sample.

Matrix matched standards containing all five compounds were analysed at concentrations of 0.03, 0.1, 

0.3, 1, 3, 10, and 30 pg/μL, corresponding to 0.06, 0.2, 0.6, 2, 6, 20, and 60 μg/kg levels. Each standard, and 

the sample, was analysed in duplicate. These standards were created using the extract of a sample of 

organic raisins that did not contain the five compounds listed in Table 1.

The TargetLynx Application Manager, a new software tool designed for use in regulated quantification, 

was used to process all data. The ratios of ion abundance, between the primary and each of the 

two confirmatory MRM transitions, were automatically calculated. The Application Manager was set to 

flag any deviations by more than 20% from these expected ratios. In addition checks were 

automatically performed on peak retention times, signal to noise values, blank response values, and 

calibration coefficients of determination.
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Results and Discussion

Figures 1 to 5 show calibration graphs for methamidophos, carbendazim, carbaryl, metalaxyl, and 

fluazifop-P-butyl, respectively.

Figure 1. Calibration graph for Methamidophos.
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Figure 2. Calibration graph for Carbendazim.

Figure 3. Calibration graph for Carbaryl.
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Figure 4. Calibration graph for Metalaxyl.

Figure 5. Calibration graph for Fluazifop-P-butyl.
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Figures 6 to 10 each show three chromatograms, corresponding to the three MRM transitions monitored 

for methamidophos, carbendazim, carbaryl, metalaxyl, and fluazifop-P-butyl, respectively, taken from 

the analysis of the suspected sample.

Figure 6. Chromatograms corresponding to the MRM transitions for 

Methamidophos.
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Figures 7. Chromatograms corresponding to the MRM transitions for C

arbendazim.
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Figure 8. Chromatograms corresponding to the MRM transitions for

 Carbaryl.
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Figures 9. Chromatograms corresponding to the MRM transitions for M

etalaxyl.
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Figure 10. Chromatograms corresponding to the MRM transitions for F

luazifop-P-butyl.

The chromatographic peak for methamidophos, monitored using the tertiary MRM transition, is 

not completely resolved from a peak corresponding to a co-extracted component of the sample matrix. 

At very low concentrations the analyte peak is obscured and for future experiments, it may be necessary 

to choose a different MRM transition.

An image of the TargetLynx interactive browser window is shown in Figure 11. This graphical interface 

allows an operator to review data and manipulate quantification methods before 

producing comprehensive printed reports.
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Figure 11. An image of the TargetLynx interactive browser window.

The quantification data passed all QC checks on retention times, signal to noise values, ion abundance 

ratios, and minimum coefficients of determination, for all five residue compounds. The presence of the 

indicated compounds is effectively confirmed and Table 2 shows the precisely determined 

concentrations of each. This table also shows the expected ion abundance ratios for each secondary and 

tertiary MRM transition, determined from a solvent standard at 50 pg/mL, together with the observed 

ratios in the suspect sample.

Table 2. The precisely determined concentrations for all five residue 

compounds.
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Table 3. Estimated LOD values for each compound using the primary, 

secondary, and tertiary MRM transitions.

Table 3 contains estimated LOD values for each compound using the primary, secondary, and 

tertiary MRM transitions. These LODs are the concentrations at which the S:N ratio of the 

chromatographic peak would be expected to be 3:1.

The tertiary MRM transition for carbendazim, although it is less abundant than the secondary, actually 

has a lower level of baseline noise leading to a lower estimated LOD.

Conclusion

Once the presence of incurred pesticide residues is detected by a multiresidue screening method it is 

a relatively straightforward task to build a confirmatory method that targets those analytes suspected 

of being present. Chromatographic conditions remain unchanged and it is only necessary to create a 

new MS acquisition method.

However, the initial multiresidue screening method has, for most compounds, the sensitivity to 

provide LOD values well below what is required for surveillance monitoring in the EU. Therefore it 

would be possible to insert confirmatory MRM transitions into the screening method, circumventing the 

need for the second analysis of a sample.
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