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Silicon dioxide, an anticaking agent and titanium dioxide, a 
whitener, are nanomaterials that may be potentially used in 
the food sector. Their interaction with the food matrix and the 
fate in the gastrointestinal tract is largely unknown. Silicon 
dioxide as well as titanium dioxide nanoparticles, similarly to 
other nanoparticles, are expected to interact with 
compounds of their environment resulting in the adsorption 
of such compounds onto the nanoparticle surface. The 
resulting “corona” may affect the properties and behavior of 
the nanoparticles in a food matrix. Therefore a detailed 
analysis of the interaction between nanoparticles and the 
food matrix is of utmost importance. The binding of single 
whey proteins (BSA and β-lactoglobulin) to silicon dioxide 
and titanium dioxide nanoparticles was analyzed. The effect 
of the chemical structure and surface characteristics of the 
nanoparticles on the interaction with whey and whey proteins 
was investigated. It was shown that titanium dioxide 
nanoparticles interact with unprocessed whey stronger than 
silicon dioxide nanoparticles. Titanium dioxide nanoparticles 
bound lactoferrin with highest affinity among all the proteins 
whey consists of. Binding of single proteins was confirmed 
with several methods. An increase in the hydrodynamic 
diameter and changes in zeta potential were registered after 
addition of BSA and β-lactoglobulin to aqueous suspensions 
of the nanoparticles. Interactions of nanoparticles with 
proteins were shown to be dependent on the protein species 
and on the chemical properties of nanoparticles. Further 
investigations are needed in order to characterize the nature 
of these specific interactions.  
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