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Abstract

Innovative and emerging technologies involving the direct application of external electric fields
are attracting the attention of research and the industry due their unique processing
advantages. The particular case of ohmic heating and its associated moderate electric fields
(MEF) have demonstrated potential to control protein functionality. However, the putative
effects of MEF on biomaterials have raised questions about their specific interaction pathways,
while few answers have been provided. In this study, we aimed at evaluating the effects of MEF
presence in beta-lactoglobulin (B-lg) structure and interactions upon thermal denaturation.
Simultaneously to the MEF treatments, control experiments (without the presence of electric
field) were performed to stablish a background for the thermal related effects. Secondary
structure analysis based on the far-UV-CD spectra confirmed that the application of MEF
resulted in different structural features of the protein, consistent with the loss of a-helix and B-
strand and increase of random coil fractions. The assessment of the endogenous tryptophan
fluorescence confirmed different local conformations resultant form the MEF exposure. The use
of ANS - as fluorescent hydrophobic probe - also shown that MEF was able to increase
accessibility to B-lg hydrophobic sites. The impact of the observed structural changes were
evaluated on the formation of B-Ig — retinol nano-complex, where a higher binding constant was
observed for the MEF exposed samples. These results provide evidences for the MEF action
during the unfolding of B-lg, which in turn results in important modifications at structural and
functional level. Application of MEF open new perspectives for the application of processing
strategies aiming to control protein functionality and develop novel protein-based delivery
systems.

9 °


https://core.ac.uk/display/225350848?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

8" International Symposium on
"Delivery of Functionality in Complex Food Systems"

. 7.-10 duly, 2019 | Sheraton Porto Hotel Conference Centre
P o IR Zr e .

Sl

Acknowledgements

This study was supported by the Portuguese Foundation for Science and Technology (FCT) under
the scope of the strategic funding of UID/BIO/04469/2019 unit and BioTecNorte operation
(NORTE-01-0145-FEDER-000004) funded by the European Regional Development Fund under
the scope of Norte2020 - Programa Operacional Regional do Norte. Rui M. Rodrigues gratefully
acknowledge FCT for their financial grant with reference SFRH/BD/110723/2015.

e 41



