Modification of resistant starch nanoparticles using High Pressure Homogenization treatment
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Starch is an abundant natural biodegradable biopolymer, which can be modified into various products widely used in the food industry1. Among the different types of starches, resistant starch (RS) is considered to be of great value, due to its properties and its beneficial effect on human health. In particular, recent studies highlight the impact of RS on the prevention and control of chronic health conditions, including diabetes, colon cancer and cardiovascular diseases2. High pressure homogenization technology (HPH), invokes great interest in the scientific community as a novel physical method for the modification of starches3. The aim of this study is the physical modification of resistant starch granules’ size subjected to high pressure homogenization treatment at 140 MPa, 200 MPa and 250 MPa, in order to produce nanoparticles with a potential application in the food industry (e.g. pickering emulsions4). In particular, we investigated the properties and structural changes of starch granules, including size, structure, crystallinity, solubility and degree of swelling following high pressure homogenization. Dynamic Light Scattering measurements of particle size demonstrated a statistically significant decrease in starch granule size, with increasing HPH pressure and cycles. Electron microscopy studies showed that the size of starch granules decreased with increasing HPH pressure and homogenization cycles, while the morphology of the grains was also affected. X-ray diffraction patterns showed that there was an evident decrease in crystallinity after an increase in HPH pressure and cycles. Furthermore, an increase in solubility and degree of swelling was observed after an increased homogenization pressure. Our results provide basic information for further understanding the properties of modified resistant starch treated at different pressures and indicate the potential applications of physically modified starch nanoparticles in food production.
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