
 

Abstract 

Nanoscale materials with unique functional advantages over their bulk counterparts are copiously incorporated in food and food 

contact materials for novel functionalities. The dietary nanomaterials (DNMs) added in food would be exposed to extremes of 

physical and chemical conditions during their life cycle in the food value chain, which could change their physicochemical 

properties. Furthermore, the material transformation is hypothesized to affect the interaction of these particles with biological 

targets such as proteins and cells and hence their toxic potential may change. While many studies have focused on pristine DNMs, 

those addressing their transformation and their resulting biological implications are scarce. In my research, DNMs, which are 

widely used in food products, namely: silica and titanium dioxide, were exposed to simulated food processing and studied the 

effects of the transformation of DNMs on the structure and function of enzymes and proteins relevant to health and diseases. 

Although the chemical composition and amorphous nature of food-grade silica nanoparticles were similar to other heat-treated 

silica nanoparticles, subtle but noticeable changes in the agglomeration behaviour and relative abundance of different silica groups 

were found. The differential interaction of DNMs with protein has been studied using proteomic techniques (LC-MS-MS, SDS-

page, circular dichroism (CD), fluorescence spectrometry etc.). The secondary structure and function of proteins were negatively 

impacted by DNMs and influenced the antigenicity and allergenicity of proteins. These studies highlight the need to probe sub-

lethal effects of DNMs using animal models to understand the consequence of DNMs entering the gastrointestinal system on human 

health. 
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