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Abstract: With the increasing health awareness of consumers, the dairy industry is undergoing a profound
transformation-moving from the traditional basic nutrition provision to a strategic upgrade that focuses on precision
nutrition and specific health functions. This review aimed to systematically elaborate on the key research progress
in dairy product innovation driven by the concept of precision nutrition: Firstly, it analyzed the key bioactive
components in dairy sources, including bioactive peptides from milk proteins, milk fat globule membranes

(MFGM) , and analogues of human milk oligosaccharides (HMOs) . In view of the common problems of poor
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stability and low bioavailability of most active substances, this study further focused on the research breakthrough

of efficient delivery systems and explored their cutting-edge application in protecting probiotics and encapsulating

hydrophobic functional factors. Finally, this review outlined the challenges and future directions in this field,

aiming to provide a solid theoretical basis for the development of the next generation of personalized and highly

functional dairy products.
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