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Abstract
Resilient food systems, as framed under the EU Food 2030 R&I agenda, are defined by the capacity of the food system to ensure consistent access to sufficient, safe, nutritious, and affordable food while sustaining livelihoods and environmental health in the face of pandemic, climate, and supply-chain shocks — not only resisting crises but also adapting and transforming to meet sustainability goals. Delivering on this mandate requires a far broader ingredient base than the narrow set of commodity crops that currently dominates global formulation, and that base must be locally grounded, scientifically validated, and openly comparable. The Adaptive Food Systems Accelerator (AFSA) at Wrocław University of Economics and Business addresses this need through international collaboration with research groups working on their own local raw materials, minor crops, alternatives to mainstream protein sources, and bioactive by-products. The aim is to build a structured portfolio for validating local food resources, anchored in a unified phytochemical, nutritional, antidiabetic, structural, and techno-functional dataset that enables side-by-side comparison across regions and matrices. We illustrate the approach on four geographically and botanically contrasting examples drawn from current AFSA partnerships: pumpkin ( Cucurbita maxima ) seeds, peel and flesh, apple pomace, flaxseed oilcake, buckwheat husk from European supply chains; Indian almond (Terminalia catappa) kernels from Caribbean islands; moringa (Moringa oleifera) leaf powder and native local fruits from Mauritius; and luffa (Luffa cylindrica) seed press-cake recovered after cold-pressing of edible oil. Each matrix is profiled for total phenolics, flavonoids, proanthocyanidins, tannins and alkaloids, vitamins A and C, DPPH and FRAP antioxidant capacity, α-amylase inhibition, antimicrobial activity against four bacterial and one fungal strain, FT-IR fingerprints, RVA pasting behavior, oscillatory rheology, and water/oil interaction indices. Cross-matrix comparison reveals complementary functional roles: pumpkin and luffa cake provide protein- and lipid-rich structural carriers; moringa leaves and jackfruit flour contribute concentrated phenolic and antidiabetic activity; and seed-derived flours deliver resistant starch with low pasting setback. 
By translating local biodiversity into a shared, validated evidence base, the AFSA portfolio supports resilience at all three levels — resistance, adaptation, and transformation — and provides a portable framework directly applicable to functional staple platforms such as bread, steamed bread, cookies, noodles, meat substitutes, and snack systems [1, 2].
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