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Sustainable emulsions stabilized by cruciferin that forms dynamic interfacial architectures

Henrich Frielin glmml, Olaf Holderer® Jasper Landman ? Joachim Koblbrecher’, Baohu Wu'", Piotr Zolnierczuk’, Maren
Miiller’, Stephan Firster’, Kuno Schwirzer’, Leonard Sagis’, Penghui Shen”, Jack Yang’, Theresia Heiden-Hecht'

Forschun gszentrum Jiilich GmbH, Jiilich Centre for Neutron Science, Lichtenbergstrasse 1, 85747 Garching, Germany
‘Wa geningen University and Research, Bornse Weilanden 9, Wageningen 6708 WG, Netherlands
*Panl-Scherrer-Institut, Forschun gsstrasse 111, Villingen 5232, Switzerland
*Neutron Scatterin ¢ Division, Oak Ridge National Laboratory, P.O. Box 2008, Oak Ridge TN 37831, USA
Jiilich Centre for Neutron Science, Forschungszentrum Jiilich GmbH, 52425 Jiilich, Germany

b.frielinghaus@fz-juelich.de

Plant based proteins pave the way to sustainable milk drinks and industrial emulsions in general. Cruciferin, a protein from
rapeseed, has great potential as green emulsifier [1], but details about its structure and mobility at oil-water interfaces are largely
unknown. These properties are studied using small-angle neutron and x-ray scattering, and neutron spin-echo spectroscopy.
From the atomistic modeling of the scattering curves we deduct that trimeric conformations prevail the scene. The surface
coverage is characterized well by the analysis of the small-angle scattering curves. Coarse-grained modeling reveals protein
protrusions from the central core of the subunits (“arms”) that are more compressed in the interfacial film compared to the
aqueous dispersion. The interfacial mobility is only marginally lower than in solution, indicating the arms still transiently extend
and preserve a network, for the first time revealing the mechanism how cruciferin forms highly elastic 2d gel-like oil-water
interfaces, as observed in macroscopic rheology. The high interfacial mobility may help in self-repairing non-stabilized interfacial
fractions, reducing coalescence. Thus, this study serves as showcase how scattering experiments reveal molecular understanding
of proteins at oil-water interfaces, which can stimulate development of new plant-based emulsion products, and contribute to

the global protein transition.
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