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Abstract

Meat has been a valued protein source in the global human diet for decades due to its protein content of around
30% and biological value of around 80%. [1] However, in recent years, there has been increasing interest in
developing alternative protein products due to increasing environmental, ethical, and sustainability concerns
related to meat production. [2] This transition is particularly relevant in regions such as Singapore, where local
agricultural production is limited and alternative protein strategies are of growing interest. [3] Although
consumers increasingly demand protein-rich and sustainable products, flavor, including both aroma and taste, is
a major driver of consumer acceptance and purchase decision. [4] Consequently, the development of alternative
protein products must address equivalence not only in terms of nutritional value but also flavor properties
compared to animal meat.

The characteristic flavor properties of meat are generated through several enzymatic and thermally induced non-
enzymatic reactions involving amino acids, peptides, reducing sugars, lipids, sulfur-containing compounds, and
other precursors. [5] These reactions lead to the formation of numerous odor-active and taste-active compounds,
of which only a limited subset significantly contributes to the characteristic sensory perception as key odorants
and key tastants. [6] To obtain meat-like flavor systems, a detailed molecular understanding of the responsible
compounds, their precursors, and their formation pathways is essential.

This presentation will highlight analytical and sensory workflows based on the SENSOMICS approach, including
LC-MS/MS analysis, for decoding meat flavor. In addition, the key odorants and tastants responsible for the
characteristic flavor of chicken and beef meat will be emphasized. Furthermore, perspectives on the transfer of
this molecular knowledge to alternative protein systems based on soy and microalgal proteins for the targeted
generation of chicken- and beef-like flavor profiles will be outlined.
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