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A rapid solid-phase extraction followed by a sensitive and selective NanoLC-EI-MS analytical determination was validated and applied to evaluate biological effects of environmental pollution by isolating free fatty acids (FFAs) from lipid extracts of mussels Mytilus galloprovincialis. Among FFAs, polyunsaturated fatty acids (PUFAs) are precursors of numerous metabolites endowed with potent bioactivities and involved in homeostatic and pathophysiological events in the majority of animal cells. Therefore, FFAs can be used as biomarkers of important metabolic processes activated in response to environmental pollution. Qualitative and quantitative comparison between mussels caged in clean and polluted sites was carried out. A total of 20 fatty acids were reliably identified in the analyzed samples. In the mussels caged in the polluted area, a general increase of the FFAs amount was observed. The increment of omega-3 and omega-6 PUFAs can be explained with an inflammatory process due to the environmental contamination, mainly related to polycyclic aromatic hydrocarbons and mercury. In particular, the effect of the latter pollutant can explain the increase in the ratio between saturated and monounsaturated FFAs, probably due to the inhibition of desaturase enzyme. The work demonstrated the potentiality of a miniaturized liquid chromatography (LC) system coupled to an electron ionization mass spectrometer (EI-MS). In general, such a coupling led to extend the applicability of EI-MS to typically amenable LC analytes, most of them not suitable for a gas chromatography (GC) system. In the case of FFAs, the preparation of non-polar derivatives, usually trimethylsilyl or methyl esthers, is required before a GC-MS analysis. Moreover the clear advantage of the NanoLC-EI-MS technique with respect to atmospheric pressure ionization MS interface, normally coupled with LC, is the generation of a typical and reproducible fragmentation pattern, without any matrix effect or mobile phase interferences, allowing fast and reliably identification of unknowns using commercially available GC-MS libraries (e.g. NIST, Wiley or FFNSC). 

