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Abstract

This study establishes a comprehensive “early risk prevention and control” system encompassing precise raw material management,
intelligent fermentation monitoring, environmental pathogen detection, and HACCP implementation. Through systematic
investigation of probiotic proliferation patterns during fermented food processing and corresponding food safety risk mitigation
strategies, the research demonstrates that probiotics follow a characteristic growth curve comprising four distinct phases: the
stationary phase, exponential growth phase, stable phase, and decline phase. Probiotic proliferation rates are primarily influenced
by strain characteristics, fermentation substrate composition, and process parameters including temperature, pH, and oxygen levels.
The findings indicate that optimizing carbon-to-nitrogen ratios, adding growth-promoting factors, and implementing staged pH
and temperature controls can significantly enhance viable probiotic counts. These results not only provide theoretical support for
achieving both high viable microbial counts and enhanced food safety in fermented products, but also offer practical technical
solutions for industry implementation.
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