Universita degli Studi di Napoli Federico 11

PhD in Biotechnology - 41th cycle

Dr. Fabio D’Onofrio

Molecular Structuring and Digital Manufacturing of
Plant-based Matrices

Tutor(s): Prof.ssa C. Valeria L. Giosafatto, Prof. D. Tammaro

Department: Department of Chemical Sciences

This PhD project aims to transform plant-based matrices into structured protein
ingredients through a sustainable biotechnological pipeline. The research utilizes microbial
transglutaminase (mTGase) to catalyze covalent cross-linking in fermented cereal-pulse
blends, modifying their molecular microstructure. Before processing, a rigorous nutritional
and safety assessment is performed: advanced proteomics and mass spectrometry are used
to monitor protein transformations, ensuring the reduction of anti-nutritional factors and
evaluating potential allergenicity or toxicity through in silico and in vitro INFOGEST
digestion models. These biochemical insights lead into an extensive rheological
characterization, investigating the transition to structured networks. By analyzing
viscoelastic moduli (G, G"), yield stress, and interfacial stability, the study defines the
material's printability profile. Finally, the project integrates 3D Food Printing (3DFP) with
Artificial Intelligence (AI). By employing machine learning to model the correlations
between rheological flow behavior and extrusion variables, the research seeks to automate
the digital manufacturing of personalized, high-fidelity food prototypes with tailored

textures and optimized nutritional profiles.
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