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Abstract
Despite their sustainability advantages, microalgae such as Chlorella vulgaris (C. vulgaris) often face sensory challenges that hinder broader food applications. In this study, we investigated the compounds underlying their taste profile using a sensomics approach integrating sensory-guided fractionation, LC-QToF-MS metabolite profiling, and targeted quantification of key taste-related compounds, including amino acids, nucleotides, sugars, organic acids, and fatty acid-derived metabolites in C. vulgaris powder.
Sensory reconstitution experiments demonstrated that selected components contribute to the overall taste profile, particularly umami and bitterness. The results suggest that umami is primarily driven by amino acids and nucleotides, whereas fatty acids and their degradation products are associated with bitterness. Notably, omission experiments indicated that fatty acids may also act as modulators by suppressing savory taste perception.
Overall, this work provides mechanistic insight into taste-active constituents in C. vulgaris and highlights opportunities to improve its flavor profile as a sustainable food ingredient.



