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Abstract

Sustainable biomaterials are not about uncovering novel resources but about revealing the hidden
potential of underutilized compounds found in nature. Millets, such as sorghum, pearl millet, finger
millet, foxtail millet, and other small millets, are climate-resilient crops that require fewer inputs
and prosper under challenging environmental conditions. Arabinoxylan (Ax) is one of the most
abundant and significant cell-wall polysaccharides, possessing enormous potential for food,
pharmaceutical, and biomedical applications. This presentation highlights the untapped potential
of sorghum arabinoxylan as a sustainable biomaterial for next-generation applications.
Arabinoxylan is a renewable, biodegradable, biocompatible, and multifunctional biopolymer with



excellent water-holding, film-forming, antioxidant, prebiotic, —mucoadhesive, and
immunomodulatory properties. However, the successful utilization of arabinoxylan depends
largely on efficient extraction technologies that maximize recovery while preserving its structural
and functional integrity.

As a model system, sorghum arabinoxylan was extracted using autoclave-assisted, enzymatic-
assisted alkaline, and ultrasound-assisted extraction techniques. Comparative evaluation of yield,
functional properties, antioxidant activity, and structural characteristics demonstrated that
ultrasound-assisted extraction is an efficient green technology for obtaining functional
arabinoxylan with enhanced application. The long-term vision of this research is to explore
underutilized biomolecules from diverse millet species and transform them into high-value,
sustainable products for food, packaging, pharmaceutical, drug-delivery, and biomedical
applications. By promoting complete utilization of millet resources and reducing dependence on
petroleum-based materials, this work contributes to a circular bioeconomy and aligns with SDG 3
(Good Health and Well-Being), SDG 9 (Industry, Innovation and Infrastructure), SDG 12
(Responsible Consumption and Production), and SDG 13 (Climate Action). Ultimately, millet-
derived arabinoxylans can serve as next-generation sustainable biomaterials that bridge
agriculture, health, and advanced materials innovation.
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