Effect of pH and heating on the physicochemical, interfacial and emulsifying properties of hemp seed protein isolates
Davide ODELLI1*, Lingxin YOU1,2, Jennyfer FORTUIN1,3 and Christos SOUKOULIS1 

1Environmental Research and Innovation (ERIN) Department, Luxembourg Institute of Science and Technology (LIST), 5 avenue des Hauts Fourneaux, Esch-sur-Alzette, L4362, LUXEMBOURG 
2 ETH Zurich, Institute of Food, Nutrition and Health, 8092 Zurich, Switzerland
3Food Quality and Design Group, Wageningen University and Research, 6708 NL, Wageningen, the Netherlands
The employment of biosurfactants in food-related applications has gained increasing attention due to their natural origin, biocompatibility, and biodegradability. Among various biosurfactants, proteins have emerged as a particularly promising category due to their functional versatility and sustainability, aligning with the growing consumer demand for natural and clean-label ingredients. Indeed, these amphiphilic molecules, capable of reducing surface and interfacial tension, play a crucial role in enhancing the texture, stability, and shelf life of food products (Chutia & Mahanta, 2023; Riaz et al., 2022). 
This study explored the potential of hemp seed protein isolate (HPI) heat-induced self-assemblies (i.e., fibrils or aggregates) as surface-active ingredients for food industry applications, emphasizing their functional properties and interface stabilizing mechanisms of action. In particular, the study focused on the effect of pH (2; 7; 10) and heating (80 °C for 30 min) into the structure-function relationship of protein biosurfactants, emphasizing how their unique molecular structures contribute to their physicochemical, interfacial and emulsifying properties. Our findings demonstrated that HPI self-assemblies prepared at pH 2 actively reduced the interfacial tension and create a strong viscoelastic membrane at the o/w interface and thus, enhancing emulsion stability. On the other hand, HPI self-assemblies prepared at pH 7 and 10 had a comparable techno-functionality, stemming from their physicochemical and microstructural characteristics similarities. In these conditions, proteins achieved lower values of interfacial and emulsifying activities compared to acidic conditions. In the end, heating treatment slightly improved physicochemical properties of the proteins in all of the different conditions but didn`t show significant differences in emulsion stability values. The results of this study can provide the food industry with a source of alternative proteins which present great biotechnological potential and added value.

References:

1. Chutia, H., & Mahanta, C. L. (2023). Clean label physical conjugates of protein-based bio-emulsifiers for food applications. Food Chemistry Advances, 3, 100469. https://doi.org/10.1016/j.focha.2023.100469

2. Riaz, S., Amin, U., & Maan, A. A. (2022). Natural Emulsifiers as Clean Label Ingredients. In C. M. Galanakis (Ed.), The Age of Clean Label Foods (pp. 37–72). Springer International Publishing. https://doi.org/10.1007/978-3-030-96698-0_2



