Improvements in acetone based extraction method for pesticide residues analysis
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Il INTRODUCTION

In the presented work, the improvement of the mini-Luke method in order to reduce solvent cost to the laboratories and trying to reduce the use of chlorinated solvent was performed. To that aim, recovery experiments (0.02
mg/kg level in lettuce) with different sample/extraction solvent ratios, different amounts of dichloromethane, Na2SO4 and MgSO4 were performed with subsequent detection by LC-MS/MS-TQ. Fifty representative pesticides
with different physicochemical characteristics were selected, belonging to different groups, with a special focus on the more polar compounds. The results obtained, using the same sample weight (15 g), showed that the
total volume of organic solvents could be reduced by a factor of almost 2 (from 90 mL to 50 mL), and the volume of dichloromethane could be reduced to 10 mL, one third of the original.

Validation of the optimised method according to the EU QC and validation guidelines was carried out, using GC- and LC-MS/MS TQ detection, for 175 GC- and LC-amenable pesticides in lettuce and orange. Recovery
studies performed with lettuce and orange matrix spiked at 0.005, 0.01 and 0.02 mg/kg yielded average recoveries in the range 70-120% for at least 167 analytes with relative standard deviation values below 20%. The linearity
over three orders of magnitude was demonstrated (r2>0.99). The matrix effect could be considered as not significant. The limit of quantification was 0.005 mg/kg for 96% of the compounds. The new NL-method was applied
successfully in routine analysis and the EUPT FV-16 sample.

An orange blank sample was extracted by using both Citrate buffered QUEChERS and the proposed method. The number and intensity of the coextracted natural compounds from both methods were compared injecting
the samples by LC-QToF-MS. It can be concluded that the optimized method contains less number coextracted natural compounds and that the intensity is lower.

Il EXPERIMENTAL
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The results obtained showed that it is possible to decrease each solvent used to 20 mL (acetone, PE and DCM) or even 0,005 0,010 0,020 >0,020 OnOlVSiS: NL-method
further in case of DCM (10 mL), when maintaining the same sample weight (15 g). When a salt is used, the optimum LOQs (mg/kg)

amount for sodium sulphate is 15 g and for magnesium sulphate 6 g, showing very similar recoveries whatever salt is
applied (except for propamocarb). For validation studies, Na,SO, was used.
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As it can be seen at the upper grophs the number of coexiractives component and their intensity from orange by using QUEChERS without clean-up is higher than when the * Submitted results
proposed method is used. The somple was injected using a dilution factor of 4 and 30,

- CONCLUSIONS

The results obtained showed that the total volume of organic solvents could be further reduced by a factor of 2, when maintaining the same sample weight (15 g) and the volume of dichloromethane could be
reduced to one third of the original. Regarding to recoveries, there is no significant difference between the old and new version.

« Recoveries for all of the analytes (except the six mentioned above) were achieved in the range 70-120%, with RSD(%) values below 20%. Linearity of response over two orders of magnitude was demonstrated
(r2>0.99). The linear range started for most of the pesticides at 0.0005 ug/mL. Matrix effect was considered as not significant for at least 76% of the pesticides. LOQs were for almost all the compounds 0.005 mg/kg.

« The differences between results for the old and the new version of the Dutch mini-Luke method, when analysing the EUPT FV-16 sample, were less than a factor of 1.6.

* A comparison in terms of number of coextracted compounds and their intensity was made between QUECHhERS wuithout clean-up and the NL method. Cleaner extract were obtained with the optimised method.
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