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Improving the bioavailability and health-related applications of punicalagin and ellagic acid from

pomegranate peel with nanotechnology approaches

“Khorshid Nikkhou !, Abbas Abedfar !

Department of Food Science and Technology, Agriculture Faculty, University of Guilan, Rasht, Iran

/Abstract \

Pomegranate peel is a rich source of phenolic compounds such as punicalagin and ellagic acid, which
possess remarkable medicinal and nutritional properties. However, their low bioavailability and degradation
in the gastrointestinal tract limit their biological efficacy. This review first discusses the chemical
characteristics and biological effects of these compounds and then explores the role of nanotechnology in
enhancing their absorption and stability. Evidence indicates that nanotechnological approaches, such as
nanoencapsulation and nanocarriers, can significantly improve the therapeutic efficacy and bioaccessibility
of these bioactives. The use of nanotechnology-based delivery systems, including nanoformulations,
nanoparticles, and targeted delivery systems, has been shown to enhance stability, intestinal absorption, and
biological activity. Future research should focus on developing innovative nanoformulation strategies
capable of controlled release, tissue targeting, and improved bioavailability. Furthermore, mechanistic and
clinical studies are needed to assess the safety, efficacy, and systemic interactions of these compounds in

human models.
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