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Development of a quantitative method based on liquid chromatography coupled to tandem mass spectrometry for the quantification of micropollutants in Gammarus fossarum

Development of a quantitative method based on liquid chromatography coupled to tandem mass spectrometry for the quantification of micropollutants in Gammarus fossarum c Monitoring micropollutants is essential to protect water and the aquatic ecosystem. One of the means of assessing river water quality is the use of sentinel species such as Gammarus fossarum. This species is an amphipod crustacean found in most rivers in Western Europe. Its capacity to bioaccumulate environmental contaminants enables to get precious information on water quality. Thanks to its resistance to pollution and its wide availability in the environment, it is a good bioindicator. Actually, many regulated contaminants are monitored using liquid chromatography (LC) coupled to tandem mass spectrometry (MS/MS). However, regarding emerging compounds, data are still incomplete or insufficient for risk assessment. Furthermore, most current extraction methods are based on high sample masses, usually greater than 1 g, and are not suitable for small organisms such as gammarids.

The aim of this study is to develop an analytical method that uses low sample mass, to identify and quantify 45 emerging environmental micropollutants in G. fossarum. These contaminants are mostly Pharmaceuticals and Personal Care Products (PPCPs) (paracetamol, ketoprofen, amiodarone…), perfluorinated compounds (PFOS, PFOA…), flame retardant (hexabromocyclododecan) and organotin compounds (monobutyltin, monophenyltin, tributyltin…). In order to obtain sufficient sensitivity even when using a low matrix mass, great care will be taken to optimize the detection parameters of the mass spectrometer. A single 15 min method was developed to quantify 45 selected micropollutants by LC-MS/MS in both positive and negative ionization mode. The interface parameters (interface temperature, gas flow, etc) were optimized and the best compromise for all the compounds was chosen. For the extraction, a miniaturized QuEChERS (EN Method 15662) with only 0.125 g of matrix was optimized.

The method validation was undertaken according to ICH guide criteria. Limits of quantification were comprised between 0.04 and 313.5 ng/g which is coherent with the analysis of traces in sentinel species.

This method was finally successfully applied to real samples of Gammarus fossarum exposed in different sites in France, chosen according to the levels of contaminants reported in water samplings. This application revealed a global contamination of gammarids with perfluorinated compounds. 

  , Carbamazepine, Ketoprofen, Fenofibric acid, Irbesartan, Mercaptodimethur, Boscalide, Irganox 1076, Diclofenac, Triclocarban, Quinoxyfen Amiodarone, Octocrylene, Bisphenol-A, Triclosan, Tetrabromobisphenol A, 4-tert-octylphenol Perfluorinated compounds PFBA, PFPeA, PFPeS, PFHxA, PFBS, PFHxS, PFHpA, PFHpS, PFOA, PFOS, PFNA, PFNS, PFDA, PFDS, PFUnA, PFDoA, PFDoS, PFTriA Flame retardant Hexabromocyclododecane (α, β, γ) Organotin compounds Monobutyltin, Dibutyltin, Tributyltin, Tetrabutyltin, Monophenyltin, Diphenyltin, Triphenyltin Optimization of interface parameters: -Nebulizing gas flow (1-3L/min) -Heating gas flow (3-25L/min) -Drying gas flow (3-20L/min) -Interface temperature (100-400°C)
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