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Abstract
Cultivated meat is an emerging alternative protein with the potential to reduce the environmental and ethical burden of conventional livestock production while delivering comparable nutritional value. While advances have focused largely on structure and sensory attributes, the nutritional quality of the cellular component, particularly protein quality, remains unexplored. The Digestible Indispensable Amino Acid Score (DIAAS), recommended by the FAO as the current gold standard for protein quality evaluation [1], integrates amino acid composition with digestibility. However, no DIAAS vales have yet been reported for cultivated meat.
Here, we assess the protein quality of bovine satellite cell-derived biomass in both undifferentiated and differentiated states. Amino acid composition was quantified, and protein digestibility was estimated using a static in vitro digestion model to calculate DIAAS. Crude protein content ranged from 48-54% (dry basis) and did not differ significantly between undifferentiated and differentiated cells. In vitro digestibility ranged from 71-77% for cell-derived cell biomass, comparable to values observed for conventional protein sources analyzed under the same model (64-82%), but lower than report in vivo estimates (77-98%), consistent with known limitations of static digestion systems [2]. Notably, cell-driven protein exhibited a markedly elevated sulfur-containing amino acid content (~68 mg/g), substantially higher than conventional protein sources analyzed (~12-26 mg/g), while maintaining a balanced indispensable amino acid profile.
These findings provide the first report DIAAS for cultivated meat and position cultivated muscle cells not only as a direct meat analogue, but as a nutritionally distinct and potentially complementary protein source. The enrichment of sulfur-containing amino acids suggests particular value in blending proteins that are limiting in methionine and cysteine, such as many plant-derived ingredients. More broadly, this work highlights how upstream cell culture conditions and differentiation states may be leveraged to design targeted nutritional outcomes. Establishing robust protein quality benchmarks will be critical for regulatory evaluation, product optimization, and substantiating nutritional claims as cultivated meat approaches commercialization.
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