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This PhD research project aims to develop cereals and pulses-based ingredients with added nutritional value. Different strategies will be combined: using the
natural modifications occurring during germination; exploiting underutilized crops; recovering and valorizing food industry by-products. We intend to pursue
a cross-cutting approach reducing water, energy and time wasting, hence an efficient, up-and-coming technology, high-power low-frequency ultrasound (US),
will be involved at different stages. Tailored ultrasound treatments will be developed and scaled-up at a pilot plant. A multidisciplinary approach will analyze
US-treated materials and derived foods. We expect to support ultrasound technology diffusion at industrial scale.
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The expansion of markets for functional foods and animal product substi- To develop, by different approaches, cereals and pulses-based ingredients with
tutes proves that consumers are increasingly interested in the role of food added nutritional value
in maintaining good health and reducing environmental impact. Based on
growing number of vegetarians and vegans a transition from animal to plant- » To Improve the knowledge of natural processes able to increase the
based products has started and it will become even more necessary to cope nutritional quality of wheat and lupin seeds
with the oncoming overpopulation [1]. Improving staple foods from cereals » To fine-tune ultrasound (US) processes for efficient resource utilization
and pulses may have a decisive impact: given their high consumption, even » To formulate food products and to characterize their technological
small variations in the amount of their health-enhancing compounds imply properties, nutritional value and in-vitro biological activity
Functional food market size in USA, by ingredient: a forecast (Grand View Research, 2019)
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An underutilized, thrifty crop, rich in protein (29-40%) and tocopherols

! (103-295 mg/kg DM) [3], whose integration in diet is limited by its toxic
(deaning and washig) allaloids.
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