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Phenolic and polyphenolic compounds are a very large group of plant secondary
metabolites, synthesized by plants to protect themselves against insect pests, but also in response to
biotic and abiotic stress [1]. These compounds are well-known for their health protecting attributes,
as anti-inflammatory [2], anti-hypertensive [3], anti-microbial [4] and anti-cancer agents [5,6].

Currently, ultra-high performance liquid chromatography coupled with advanced tandem
mass spectrometric techniques (UHPLC-MS/MS) is without doubts the most powerful analytical
technique for polyphenol analysis. In fact, atmospheric pressure ionization sources provide a soft
ionization of target analytes, which is particularly recommended for structure elucidation of polar,
non-volatile and thermally labile compounds, such as flavonoids and other phenolic-based bioactive
compounds. Moreover, the use of tandem mass spectrometry (MS/MS) enables to obtain important
structurally-related information through the fragmentation of parent molecules [7]. In this context,
the adoption of high-resolution mass spectrometry (e.g. time-of-flight based instruments), allows for
obtaining accurate mass read-out, thus facilitating the assignment of an elemental formula to the
parent molecule and/or to the fragments and its fragmentation characteristics [8].

In this lecture, some examples of application of UHPLC-MS/MS to the identification of
phenolic and polyphenolic compounds in plants are presented, in order to highlight the wide
applicability of this technique for the unequivocal or putative attribution of unknown compounds in
plant materials. Some important results obtained in relation to phenolic identifications and
quantification are also shown. These examples concern the investigation of the nutraceutical value
of various fruits, with particular reference to small berries, but also the plant response to different
stress.
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