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Development of multiresidue method for the quantification of 294 environmental contaminants in Gammarus fossarum by GC-MS/MS and LC-MS/MS

In October 2000, the European Water Framework Directive (WFD) was adopted to protect water, the environment and the aquatic ecosystem against pollution. Among others, WFD includes regulatory arguments in favor of using biota for assessing contamination trends in water body.

Gammarus fossarum is an amphipod crustacean and appears to be a good bioindicator of water quality. The aim of this study was to develop and validate a method for the analysis of a large number of environmental contaminants in G. fossarum by liquid chromatography (LC) and gas chromatography (GC) coupled to tandem mass spectrometry (MS/MS), preceded by a single common extraction.

In this context, nearly 300 contaminants were selected including pesticides, PAH, phthalates, perfluorinated compounds, etc.

Materials and methods
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Example of molecules Column Gas During the method development, some compounds were aborted due to low sensitivity (carbosulfan, chloroalcane..). A specific extraction could thus be further improved for such compounds.

The methods were all successfully validated according to SANTE 11312/2021 guidelines. LOQ are comprised between 0.02 and 10 ng/g for the LC-MS/MS analysis, and between 0.5 and 10 ng/g for the GC-MS/MS.

To the best of our knowledge, this is the first time in the literature that a single extraction method allows the quantification of such a large number of contaminants in Gammarus fossarum. 

  MeCN and hexane by QuEChERS salts + dSPE purification: MeCN fraction MeCN and hexane assisted QuEChERS salts + dSPE purification followed by evaporation/and hexane assisted by QuEChERS salts + dSPE purifcation: MeCN fraction MeCN and hexane assisted by QuEChERS salts + dSPE purifcation: hexane fraction MeCN and hexane assisted by QuEChERS salts + dSPE purifcation followed by evaporation/reconcentration compounds at 10 ng/g in matrix.EIC perfluorinated compoundsOne single fast and not consuming extraction enables the quantification of 294 contaminants with 5 analytical methods in LC and GC-MS/MS: 139 compounds by three GC-MS/MS and 155 compounds by two LC-MS/MS.

  The validation was performed on five days to study method robustness and accuracy, with three replicates each day at the LOQ, 20 and 80% of the domain (R² > 0compounds at 10 ng/g in matrix. according to the limit of quantificationStudy workflow