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1. Introduction 3.1 MRM Spectrum based identification

To help reduce the incidence of false positive and false negative reporting in pesticide residue monitoring routine multiple-reaction MRM spectrum Compound Name Demeton-S-methyl sulphone
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to a conventional approach using 2-3 fragment ions. By acquiring a high number of fragment ion transitions, each target pesticide 3963 00512505 CE 25

had a corresponding fragmentation spectra which could be used in routine library searching and compound verification using 4:263.00>121.15 CE:-16V 105 Similarity Score 99
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Pesticide spiked samples, extracted using established QUEChERS based methods, were provided by Concept Life Sciences, UK. 169 169
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Matrices included turmeric, plum, peppermint, parsnip, cherry, lime, pumpkin, tomato and potato. Final extracts were prepared in
acetonitrile without any dilution and directly injected into the LC-MS/MS. A water co-injection method, performed automatically in 9 93 r 231
: . : " : : : : 143 79 93
the auto-sampler, was used to improve early eluting peak shapes in addition to a sub 2 micron particle size column to improve 65 | T S T R — 85 N 7 I
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Figure 4. MRM chromatogram for desmedipham and phenmedipham spiked into a cumin extract at 0.1 mg/kg. As
phenmedipham shares common transitions and elutes at a similar retention time as desmedipham the MRM spectrum
can be used to distinguish between both pesticides to avoid false positive reporting.

3. Results
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Figure 5. The limit on the number of MRM transitions used to generate a product ion spectrum is dependent on the
chemical structure of the pesticide molecule. In the case of carbendazim, several bonds could be broken using collision
energies between 10-60V resulting in a product ion spectrum of 12 fragment ions. The product ion spectrum can then
be used for library search and analyte confirmation as shown above. For each calibration level ranging from 0.010-
0.200mg/kg the library similarity score was greater than 99 confidently confirming the target analyte. The advantage of
this technique is that library searchable product ion spectrum data is used in target compound identification without
compromising sensitivity, accuracy and robustness in quantitative data reporting.

4. Conclusions

® False positive results are a major issue for all pesticide residue monitoring laboratories. EU regulations require that

Figure 2. MRM chromatogram for all 193 pesticides spiked at 0.010 mg/kg measured with MRM Spectrum mode. Using this retention time and the ion ratio between 2 MRM transitions are within a set threshold. However, even applying this

mode 1,291 MRM transitions were measured for 193 pesticides. Despite the high data density acquired with MRM Spectrum criteria false positives may occur for certain pesticide/commodity combinations.

mode (for example, 151 MRM transitions were registered in the same time window during the analysis, see Figure 2) ® We have applied MRM Spectrum mode to identify and quantify 193 target pesticides in a number of different sample

sensitivity was not affected by the high data acquisition rate. matrices. In this workflow the library score is used as an additional identification criterion in order to improve
confidence when reporting results.

On average 7 MRM transitions were applied to each compound, with more than 10 MRM transitions applied to 34 ¢ Acquisition of the MRM Spectrum method (1,291 MRM transitions) did not compromise data quality when compared

compounds. All MRM transitions were acquired throughout the MRM window without the need for triggering thresholds. The to a conventional 2 MRM per compound method (386 MRM transitions) with consistent signal response and

method includes a total of 1,291 MRM transitions for 193 pesticides in a run time of only 15 minutes. A dwell time of 3 msecs repeatability in both methods. The MRM product ion spectrums were consistent across the linear range and between

was applied to every MRM transition. In order to evaluate the data quality from the MRM Spectrum Mode method, the same different matrices. The method acquired data in both positive and negative ion modes with a polarity switching time

method was set up with 2 MRMs applied to each compound (386 MRMs in total) using the same acquisition method (Table 1). of 5 msec enabling fast cycle times and a high data collection rate.



