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Undifferentiated iBSCs enhanced sulfur volatiles in hydbrid meat constructs without restoring meat-like aroma
Ang Jinabc*,Rachel Z. Bennieabc, Olivia J. Ogilvieabc,Laura J.Domiganb, Renwick C. J. Dobsonabcdh







a School of Biological Sciences, University of Canterbury, Christchurch, New Zealand, 8041. 
b Biomolecular Interaction Centre, University of Canterbury, Christchurch 8140, New Zealand
c The Riddet Institute, Massey University, Palmerston North, New Zealand.
d The MacDiarmid Institute for Advanced Materials and Nanotechnology, Wellington, New Zealand.
h Department of Biochemistry and Pharmacology, Bio21 Molecular Science and Biotechnology Institute, University of Melbourne, Parkville, VIC, Australia.
Abstract
Edible microcarriers in cultivated meat are not only cell-delivery platforms but can also remain in the final product as structural and sensory components. As such, their instrinic and cell-modulated volatile profiles are likely to influence flavor perception. Here, we use headspace solid-phase microextraction couple with gas chromatography-mass spectrometry to determine whether seeding undifferentiated immortalized bovine satellite cells (iBSCs) onto edible microcarriers alters the aroma-relevant chemistry. Volatile profiles of raw bovine loin, blank microcarriers, and iBSC-laden microcarriers were compared using 33 annotated meat-associated volatile compounds.
Blank microcarriers were depleted in meat-derived volatiles relative to bovine loin, particularly those arising from Maillard and Maillard–lipid thermal pathways. That is consistent with the absence of post-mortem muscle-derived precursors such as free amino acids, peptides, and reducing sugars that underpin cooked-meat aroma [1], [2]. Importantly, microcarriers did not exhibit accumulation of common plant-derived flavor markers such as hexanal and 2-butyltetrahydrofuran, indicating a relatively neutral baseline profile[3], [4].
Incorporation of undifferentiated iBSCs induced only modest changes in volatile composition. While aldehydes decreased, IBS-laden microcarriers showed a selective increase in sulfur-containing heterocycles, notably 5-methyl-2-thiophenecarboxaldehyde, suggesting a limited activiation of sulfur-driven Maillard–lipid pathways [5], [6], [7], [8]. However, principal component analysis confirmed that both blank and cell-laden microcarriers remained clearly distinct from bovine loin, indicating that iBSC incorporation alone is insufficient to reconstruct a meat-like aroma profile.
These findings highlight that, at the tested cel density and differentiation state, the precursor landscape required for characteristic meat aroma remains underdeveloped. Future strategies should focus on enhancing terminal myogenic differentiation to increase muscle-derived low-molecular-weight precursors, integrating lipid-rich or adipogenic components to support lipid-derived volatiles, and optimizing thermal processing to promote key flavor-generating reactions. Together, these approaches will be critical for narrowing the sensory gap between scaffold-based cultivated meat systems and conventional meat.
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