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This study evaluated plant seed meal protein hydrolysates as precursors for meat broth-like flavorings produced through Maillard reactions. Response surface methodology was employed to optimize both sugar composition and reaction conditions for the formation of meat-associated volatile compounds. A simplex-centroid mixture design identified the optimal sugar ratio as 42.6% fructose, 34.7% xylose, and 22.7% arabinose. Further optimization using a Box-Behnken design showed that the highest production of meat-related volatile compounds was achieved at 120 ℃ for 2 h with a protein hydrolysate-to-sugar ratio of 3. Volatile compounds were extracted by headspace solid-phase microextraction Arrow and analyzed using gas chromatography-mass spectrometry. Samples containing perilla seed meal or pumpkin seed meal protein hydrolysates, along with their respective native oils, exhibited elevated total aldehyde concentrations. Perilla seed meal hydrolysate-based formulations were associated with higher 2-methylpropanal levels, whereas pumpkin seed meal hydrolysate-based formulations showed greater phenylacetaldehyde formation. These findings demonstrate the potential of plant protein hydrolysates as effective precursors for developing meat broth-like flavorings.
