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Abstract

The protein transition has caused a shift from animal-derived food ingredients towards other
sources, such as plants and fermentative routes, for example using precision fermentation to
produce animal proteins.

However, the reduction in environmental impact strongly depends on the degree of processing
that is used, as our current processes for isolating ingredients from plant raw materials or
fermentation fluids require extensive purification. Reduction of the degree of processing can
strongly reduce the overall environmental impact, but this means that we must work with
increasingly complex mixtures. Formulation of these ingredients into finished foods is much more
difficult, as there are many non-ideal interactions between constituents. However, we could show
that in many cases, the functional properties of these partially processed ingredients can be even
better than those of the purified ones — so harnessing these more complex ingredients might result
in lower environmental impact and better foods.

Machine learning can be used to capture these non-ideal interactions, and inversion of these
models allows the prediction of their optimal use in food formulation. Sufficient data need to be
generated for these models, however. We are currently developing rapid experimentation methods
that capture the typical functional properties of food ingredients, such as rheological properties,
interfacial properties (emulsification and foaming) and digestion kinetics. The presentation will
discuss the rationale for using these models and methods and the design and use of some of
these rapid experimentation methods.



