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Abstract
[bookmark: _GoBack]Sacha inchi press cake (SIPC), the residual fraction obtained after oil extraction, contains a substantial amount of protein but is still rarely exploited beyond low-value applications. In the present work, SIPC was subjected to solid-state fermentation using three Rhizopus strains (R. oligosporus, R. oryzae, and R. delemar) for up to 54 h at 30 °C in order to examine strain-specific effects on compositional changes and functional properties. Fermentation substantially altered the biochemical profile of SIPC tempe. Protein solubility increased more than twofold relative to the unfermented control, accompanied by a pronounced rise in antioxidant activity (>10-fold), indicating extensive biochemical transformation during fungal growth. Multivariate analysis further clarified these changes: principal component analysis separated samples primarily according to strain, with degree of hydrolysis (DH) emerging as the central variable linking amino acid accumulation, antioxidant response, color shifts, and texture softening. Although all strains promoted protein degradation, R. oligosporus showed the most consistent alignment with improved functional attributes, particularly at 36 h, suggesting greater enzymatic compatibility with the SIPC matrix.These findings demonstrate that solid-state fermentation using Rhizopus spp., especially R. oligosporus, is an effective strategy for converting SIPC into value-added functional ingredients.
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