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Abstract

The recovery of active biomolecules from vegetable biomasses, including agrifood by-products,
represents a sustainable and innovative approach for the development of advanced materials
with applications in diverse sectors, such as bioremediation, packaging and biomedical [1]. In
this study, two biomasses are selected: hemp seeds and pecan nutshells (PNS), each
characterized by specific functional potentials.

For hemp seeds, conventional and innovative extractions (Soxhlet, microwave) are performed
using traditional solvents to optimize the recovery of agueous and oil extracts. These extracts
hold promising potential in active packaging and medicine, due to their functional properties,
such as antioxidant, antibiofilm and anti-inflammatory activity, that help protect food products
and enhance biomedical uses.

Pecan nutshell (PNS), a biowaste known as a valuable source of bioactive compounds and fibers,
is processed to obtain functional extracts used in advanced polymeric materials [2]. Key
applications include polymer films that can directly supply bioactive compounds to food, while
the residual lignocellulosic fraction of PNS is valorised in biocomposites with improved
thermomechanical properties and biodegradability, and as adsorbent materials for heavy metal
removal from contaminated water.

These findings underscore the potential of agrifood byproducts as a sustainable and
multifunctional raw material, paving the way for their integration into diverse advanced
biopolymer systems for functional, structural and environmental applications.
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