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Conclusion & Perspectives

This study highlights that the sample preparation influences the fingerprints obtained by non-target analyses of surface water samples. Each sample preparation tested allows the detection of specific and common features. Evaluation of the informativeness, the specificity, and especially the repeatability of sample preparation methods is a pre-requisite to evaluate surface water contamination without any a priori. Among the different sample preparation methods tested, the method appears as the most suitable to study surface water contamination.

Analysis in negative electrospray ionization mode has to be realized to confirm the SPE method selection. Moreover, structural elucidation of features with a fold change > 50 specific to each sample preparation method may reveal the potential of a method to extract compounds belonging to the same chemical family. Following the same workflow, structural elucidation of the more abundant features in the SPE extracts lead to the identification of:

The method allow the detection of more features in the water extracts than other methods, with about 100 additional signals.

Each SPE method allows the detection of several specific features, especially the method .

 The best compromise between repeatability and informativeness of data obtained is the method 4 4 4

For this study, methods with more than 60% SPE features presenting a CV lower than 30% are considered as repeatable.

12 features presenting an area fold change > 50 were common to all methods. Among them, the feature M380T481 (m/z 380.2568; retention time 481 sec.) with a fold change > 500 was taken as example for structural elucidation. 

Results

Repeatability of the SPE methods

Data processing (XCMS and CAMERA) Material & Methods

A surface water sample collected in a French river (Gier, Rhône, France) was extracted following five different solid phase extraction (SPE) methods. Analytical blanks, SPE blanks, and quality controls (QC) were also prepared. Fingerprints were generated by ultra-high performance liquid chromatography coupled to high resolution mass spectrometry (UHPLC-HRMS/MS).

The data were processed and the SPE methods repeatability were characterized on the basis of all the features detected in the fingerprints.

To evaluate the SPE methods informativeness and specificity, the features satisfying the following criteria have been retained:

• Signal-to-noise ratio (S/N) compared to analytical blank > 3 

Introduction & Objectives

Identifying organic contaminants present at trace level concentration in aquatic environments is of major concern for water quality monitoring. Suspect and nontarget analyses are increasingly applied to study the presence of emerging contaminants and their transformation products in waters. The sample preparation is the first crucial step to be optimized before qualitative evaluation of water contamination by organic compounds.

The main objectives of our study were to evaluate the quality of the data obtained with different sample preparations (extraction repeatability, informativeness, and specificity), and to implement a strategy for molecular structure elucidation.
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  Common and specific features detected in water samples, depending on the SPE method.Performed on sorted data.Percentage of SPE featuresPercentage of SPE features presenting a CV < 30% for each SPE method
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  features with a fold change > 50, depending on the SPE method. Performed on sorted data. • Molecular formula determination (MassLynx 4.1 + ChemSpider)  2 relevant chemical formulas: C 20 H 34 N 3 O 4 / C 25 H 34 NO 2 Comparison of fragmentation data with European MassBank Database  One proposition with a score > 70%: Celiprolol (pharmaceutical) • Data obtained: MS, MS isotopes, MS 2 and MS 2 library spectrum match  Level 2a identification (Probable structure, [1]) The signal is present in the SPE extracts ( ) and missing in the analytical blanks ( ) and in the SPE blanks ( ) • Isotopic massif of M380T481 (M, M+1 and M+2) is detected, revealing the absence of Cl or Br in the structure • The detected signal may be an organic contaminant Extracted Ion Chromatogram of M380T481
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