Using DLS-Microrheology and Raman Spectroscopy to probe self-assembly and gelation mechanisms in food based complex fluids
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Summary: Complex fluids such as biopolymers and protein dispersions play a critical role in providing both functional and sensory benefits in many processed foods. The process of self-assembly in these complex materials and their associated rheological response need to engineered to provide stability, texture and any additional functional benefits. Controlling such behaviour requires manipulation of the micro/mesostructure often by controlling the extent of intermolecular/intramolecular associations and interactions between components.
Most insights into the self-assembly process and the corresponding changes in rheological behaviour have primarily focused on elucidating micro/mesostructural changes through various scattering (light, x-ray, neutron) and imaging techniques (cryo-TEM, SEM, AFM). Furthermore detailed insights into the associated chemical conformational/molecular structural changes and various non-covalent interactions (e.g. H-bonds, hydrophobic interactions) leading to the self-assembly process have been very limited. An understanding of the molecular level structural changes as self-assembly and gelation progresses can provide new mechanistic insights that can assist the formulation development process. 
The talk will show how the combination of mesoscale structure-property elucidation techniques such as DLS/optical microrheology combined with high resolution chemical structure/conformation elucidation techniques such as Raman Spectroscopy can generate novel mechanistic insights for complex fluids and soft matter systems that are commonly encountered in food applications. This will be exemplified through studies into the self-assembly/gelation mechanism in a thermo-reversible gel forming agarose and a widely utilized food protein--lactoglobulin undergoing temperature induced aggregation and self-assembly.
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