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Abstract: The physiological function of biologically relevant
macromolecules such as proteins, peptides, and enzymes is highly Vis SEG
dependent on their colloidal and structural stability. For instance, several R
progressive neurodegenerative disorders like Alzheimer and Parkinson
occur due to the misfolding or change of proteins' secondary structure.
Similarly, for the process design in biotechnology, biopharmaceutical, and
food industries, the integrity and stability of proteins and bio- 4 .
macromolecules should be taken into account to avoid undesired effects A ‘ Solid/liquid interface
such as denaturation and agglomeration. Protein denaturation can occur
as a result of external physical or chemical stimulators which influence IR -
the local environment of proteins. Although proteins characteristics in Vis
bulk media are well studied, the information obtained about the structure Schematic representation of SFG measurements at the gas/liquid
. . L . . or solid/liquid interface, in which infrared (IR) and visible (Vis)
and stability of proteins in bulk solution can not be directly transferred to beams overlap both in time and space to generate SFG signal.
those in contact with solid or gas phases. These interfaces are, however, The frequency of the SFG beam is equal to the sum of the
highly relevant in many applications including emulsions and double frequency of the incomingIR and Vis beams (wSFG = wIR + wVIS)
emulsions, bubble columns, bioreactors, and in chromatography. In
particular, the broken symmetry of the protein’s hydration network at the gas/liquid interface or hydrophibicity/hydrophilicity of the
solid/liquid interface to which proteins adsorb can greatly influence the interfacial proteins' characteristics. The overwhelming
number of molecules in the bulk solution versus those residing at the liquid/gas, solid/liquid, or liquid/liquid interfaces, however,
makes it very challenging to assess the properties of the interfacial proteins using most of the common analytical techniques (e.g.,
IR spectroscopy, X-ray diffraction, and NMR) and calls for more surface sensitive techniques. In this presentation, | will introduce a
multi-analytical and multi-scale approach to study the colloidal and structural stability of bio-macromolecules in the bulk solution
and at different surfaces and interfaces. Moreover, with the main focus on the inherently surface-sensitive sum-frequency
generation (SFG) spectroscopy, | will use two examples (proteins and surfactant stabilized emulsions) to show how the local and
molecular characteristics of the surfaces influence the macroscopic properties of the corresponding systems.
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