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Abstract: This study aimed to develop a mellow-flavored natural polypeptide-based umami seasoning and elucidate
the multi-substrate synergistic umami-forming mechanism mediated by high-activity food-grade yeast extract. The
product was prepared with enzymatic hydrolysates of soybean, chicken, Lentinus edodes-Pleurotus eryngii complex,
shrimp shell, and yeast extract as core raw materials, compounded with fruit-vegetable freeze-dried powder and

refined edible salt. Auxiliary material dosages were determined via pre-experiments, and the proportion ranges of raw
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materials were defined by single-factor tests. A five-factor-three-level Box-Behnken response-surface methodology
was adopted to establish a flavor prediction model. The umami-formation rules were analyzed comprehensively by
sensory evaluation, electronic tongue-electronic nose detection, taste activity value (TAV) and equivalent umami
concentration (EUC). The results demonstrated that five core raw materials exerted extremely significant effects
on sensory scores, in the order: yeast extract > chicken enzymatic hydrolysate > mushroom composite enzymatic
hydrolysate > soybean enzymatic hydrolysate > shrimp-shell enzymatic hydrolysate. The regression model
presented R? = 0.9892 with a prediction error below 1%. An optimal industrial formula was obtained. The finished
product had an EUC value of 216.80 with prominent umami super-additive effect. Its umami intensity reached
78.65% of monosodium glutamate, with a sensory score of 94.12. It possessed superior thermal stability and flavor
roundness compared with monosodium glutamate and commercial chicken essence. Yeast extract enhanced umami
via nucleotides and modified flavor by glutathione. It enriched aroma and eliminated astringent off-taste derived
from proteins, realizing the four-dimensional synergistic umami effect of polypeptide-amino acid-nucleotide. This
work provides theoretical support and technical data for the industrialization of clean-label polypeptide seasonings.
Keywords: polypeptide umami seasoning; food-grade high-activity yeast extract; multi-source enzymatic

polypeptides; synergistic umami-forming mechanism
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