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In this study we focused on molecular properties of widely used food surfactant egg white ovalbumin at air/water interface. We combined spectroscopic methods (Infrared Reflection Absorption Spectroscopy (IRRAS) and Time Resolved Fluorescence Anisotropy (TRFA)) with Langmuir-Blodgett techniques (LB). Thus, we could follow simultaneously the surface pressure, rheological properties (from LB), secondary structure (from IRRAS) and the rotational dynamics (from TRFA) of the protein at interface1. 

IRRAS experiments shown that upon adsorption at interface ovalbumin adopts partially unfolded conformation - the content of -sheet is 10% lower compared to the native protein. Using TRFA it was shown that ovalbumin adsorbed on interface, in contrast to ovalbumin in bulk solution, does not represent a cooperative globular system: only the rotational motion of protein segment was observed. Unfolded part of the protein forms loops structure on interface and does not show rotational motion. This partially unfolded conformation is the most favorable at interface. It forms in large bulk concentration range (0.1 - 10 mg/ml) and does not change with time. Only at very high protein concentration, 50 mg/ml and higher, ovalbumin retains the native conformation at interface. High degree of the surface coverage prevents the protein unfolding. Upon compression of the film with barriers the protein aggregation at interface was observed using IRRAS and TRFA2. 

With a combination of state-of-the-art spectroscopy methods and LB techniques the detailed molecular information on protein structure and rotational dynamics at air/water interface can be obtained. This is a considerable step ahead in understanding the relationship between protein behavior at interface and colloidal properties of the system. 
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