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Vegetable oils are complex mixtures of triacylglycerides (TAG), mono and diacylglycerides, free fatty acids (FFA), wax esters, alkanes, sterols, tocopherols and other compounds. The determination of the TAG and FFA composition of vegetable oils is necessary for quality control and authenticity confirmation. 
Several methods have been proposed for TAGs and FFA analysis including Raman spectroscopy, liquid and gas chromatography, and mass spectrometry (MS) using electrospray ionization (ESI), atmospheric pressure chemical ionization (APCI) or matrix-assisted laser desorption/ionization (MALDI). One of the most promising analytical technique used for determination of poorly ionized analytes is surface-assisted laser desorption/ionization mass spectrometry (SALDI-MS). This technique allows only minimal sample preparation, avoids chemical derivatization and auxiliary reagents, producing singly-charged ions with a little or no fragmentation. In SALDI, analyte molecules are desorbed and ionized upon laser irradiation from inorganic nanostructured substrates and subsequently analyzed by MS. In addition, SALDI-MS is highly tolerant to the presence of salts, making analysis of untreated samples (e.g. diluted vegetable oils) readily possible.
Here we’ve studied how fundamental physicochemical parameters of Pd and Ag nanoparticles (NPs) such as conductivity, absorbance, melting effects, surface disorder, the amount of analyte sorption/ablation and substrate surface acidity impact on ion yield in SALDI-MS. The obtained knowledge was applied for the synthesis of nanostructured substrates for SALDI-MS to allow profiling of fatty acids and TAGs without any interfering ions in the low m/z range as observed in MALDI.
The implemented Pd-NP targets allowed the detection of free fatty acids and TAGs in both positive and negative ionization modes, with similar ionization efficiency and RSD below 11%. Complex vegetable oils were also analyzed after minimal sample preparation, readily demonstrating the applicability of the technique as a rapid screening tool for TAGs and fatty acids. 

