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Abstract
Flavour is a key determinant of food quality and consumer acceptance, yet its comprehensive characterisation remains analytically challenging due to the complexity of food matrices and the diverse physicochemical properties of aroma compounds [1]. Recent advances in flavour analytical science have enabled more detailed investigation of trace-level volatiles, providing new opportunities for food quality assessment, product innovation, and sustainable food development.

This presentation will focus on advanced analytical strategies for flavour characterisation in complex food matrices, with particular emphasis on different extraction techniques and multidimensional chromatographic separation approaches. Modern extraction methodologies, including solid-phase microextraction (SPME), stir bar sorptive extraction (SBSE), and solvent-assisted flavour evaporation (SAFE), will be discussed as powerful tools for the efficient isolation and enrichment of volatile and semi-volatile aroma compounds while minimising thermal degradation and matrix interference [1,2]. In addition, the application of multidimensional chromatographic techniques, particularly comprehensive and heart-cut multidimensional liquid chromatography coupled with mass spectrometry, will be presented for the enhanced separation and detection of co-eluting compounds in highly complex food systems. These approaches significantly improve chromatographic resolution, sensitivity, and confidence in compound identification, especially for trace-level flavour-impact compounds [3].

Case studies involving tea, coffee, and other complex food matrices will be used to demonstrate how the advanced extraction techniques and multidimensional chromatographic analysis can provide deeper insights into flavour composition. Overall, this talk aims to showcase how innovative analytical methodologies can advance flavour science and support the development of sustainable, high-quality, and consumer-oriented food products.
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