Analysis of micropollutant traces in complex environmental solid matrices is a huge challenge, as it requires efficient analytical techniques to reach appropriate sensitivity and specificity. Extraction and purification are crucial steps that must be optimized. Comparing to other classical techniques, QuEChERS method [1],[2],[3] (Quick, Easy, Cheap, Effective, Rugged and Safe) presents the advantage to be rapid, simple, cheap, environment friendly and provides relatively clean extracts. This study aims to optimize two methods for the extraction of 14 pesticides from leaves and 49 urban micropollutants from sediments by QuEChERS.
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Study of matrix effects

Three types of leaves (alder, poplar and oak leaves -decomposed or not) were spiked at three concentration levels.

To limit strong matrix effects, several steps of SPE purification and extract dilution were tested:

-2 Oasis Prime HLB: 6 cc 200 mg and 3cc 60mg -3 dilution factors: 1/2, 1/5, 1/10.

Signal inhibition decreased to less than 16 % after "Pass through" SPE purification (Oasis HLB 6cc 200 mg) and extract dilution (1/10).

Pass through SPE Purification step

We observed a 2 -4 fold increase of the extraction recoveries with the addition of the step of ultrasonic bath during 1 min.

To enhance recoveries, the use of ultrasonic bath during one minute was tested.
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  ANALYSIS FOR AGRICULTURAL AND URBAN CONTAMINANTS F: Fungicide, H: Herbicide, I: Insecticide Metab : metabolite Log Kow: Octanol-water partition coefficient Pesticides UHPLC-MS-MS analysis UHPLC-ESI(+)-QqQ-MS-MS Shimadzu Nexera 2 -API4000 ABSciex, Columns HSS T3 (Pest. analysis) / BEH C18 (Urb. analysis) Waters® 100 mm*2.1 mm, 1.8 µm Mobile phase : gradient with acidified water and acidified acetonitrile 14 pesticides (pest.) indicator of agricultural release and 49 urban micropollutants (urb.) indicator of domestic wastewater release were selected Urban contaminants Ab: Antibiotic, Ac: Anticancer agent, Ad: Antidepressant, Adi: Antidiabetic, Ae: Antiepileptic, AI : Anti-inflammatories, An: Analgesic, Ap: Antilipemic drug, BB: Beta-blocker, Br : Bronchodilator, Bz: Benzodiazepine, D: Diuretic, P: Pesticide, Metab : Metabolite

Use of ultrasonic bath Choice of extraction method

Mass and type of extraction salts, mass and type of purification salts and centrifugation durations were optimized using an experimental design. We compared Accelerated Solvent Extraction (ASE) with QuEChERS by spiking sediment triplicate at 20 ng/g dry weight (dw). QuEChERS method presents better or same recoveries for 90 % of the compounds, shows lower RSD (15 % vs 27 %, n = 3), and is quicker and easier than ASE.

VALIDATION: Linearity range, Limits of quantification (LOQ), Accuracy and repeatability

Linearity range and LOQ were validated for all compounds. Linearity ranges varied from 0.01 to 250 µg/L depending on the compound. LOQ ranged from 2 to 200 ng/g dw.

For both methods, recoveries ranged from 46 to 118 % (except for 12 compounds < 46 %) with RSD ranged from 2 to 26 % (n = 12).