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[Abstract] To address the diversified nutritional and health needs of the public while overcoming challenges in low efficiency of
nutritional and health food engineering, poor stability of functional components, and insufficient precision of health interventions, this
study focuses on three key areas: engineering development of nutrient-enriched foods, functional foods, and Special Medical Purpo-
se Formula Foods (FSMPs); stabilization and targeted delivery technologies for nutrients; and industrial implementation of dietary
structure optimization and health intervention engineering. Through literature analysis, laboratory research, and corporate case studies,
we systematically examine technological innovations and industrial application pathways. The research identifies three major issues:
current traditional processes achieve less than 30% utilization of functional components, FSMP formulations only meet 20% of special
population needs, and health interventions lack personalized solutions. Accordingly, we propose a comprehensive strategy of "precision
development-technology-driven support-scientific intervention": establishing a "functional component screening-formula optimization-
process adaptation” system in food development, developing "microcapsule encapsulation-nanodelivery" integrated technologies in core
processes, and creating a "dietary assessment-personalized solutions-dynamic monitoring" model for health interventions. This approach
has been implemented by companies like Yili Group and By-health, achieving over 60% functional component utilization, 85% FSMP
adaptability for special populations, and 30% reduction in disease risks for health intervention groups. These results provide practical

support for technological advancement and high-quality industrial development in related fields.

[Keywords] nutrition and health food engineering; functional food; food for special medical purposes; targeted delivery of nutrients;

dietary structure optimization
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