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[Abstract] To break through the bottlenecks of low separation efficiency, insufficient purification precision of food active ingredi-
ents, and low utilization rate of by-products in China, this study focuses on extraction, separation and purification technologies for food
active ingredients (functional peptides, polysaccharides, polyphenols, vitamins). Integrating the application of advanced technologies
such as membrane separation, chromatographic separation and supercritical fluid extraction, as well as the direction of resource utili-
zation of food by-products, it systematically sorts out the current technological innovation progress and industrial practice challenges
through literature analysis and enterprise practice case research. The research identifies three core issues in food separation and purifica-
tion: low extraction efficiency (yield of traditional methods less than 10%), poor purification precision (purity of target ingredients below
80%), and high technical cost (investment in advanced technology and equipment exceeding 10 million yuan). The utilization of food
by-products faces challenges including complex composition difficult to separate and insufficient development of high-value products.
Accordingly, a comprehensive solution of ,,multi-technology collaborative extraction - advanced technology precise purification - full-
value utilization of by-products® is proposed: constructing an ,,ultrasonic-assisted - enzymatic hydrolysis - supercritical fluid extraction
collaborative system in the extraction link; adopting ,,membrane separation - chromatographic separation* combined technology to im-
prove purity in the purification link; establishing a ,,graded extraction - multi-product development™ model in the by-product utilization
link. Practice in enterprises such as Jiangxi Huiren Pharmaceutical and Shandong Fengxiang Group shows that the yield of food active
ingredients increases by 40%-65%, the purity reaches over 90%, and the utilization rate of by-products rises from 30% to 85%, provi-

ding practical reference for technological upgrading and industrial green transformation in the field of food separation and purification.
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