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The obesity epidemic has elevated to a global scale since the 1990s according to the World Health Organization (WHO). There is little doubt that obesity poses a major risk for serious diet-related noncommunicable diseases, including diabetes, hypertension and certain forms of cancer, which can lead to reduced quality of life or premature death. Modern diets, often high in sugar and fat, have been deemed to be primarily responsible for this escalating health problem. Recent research has focused on foods that are rich in protein and other micronutrients such as bioactives and vitamins but low in sugar and fat as they may improve the health benefits of foods and help mitigate the obesity epidemic. Food systems can be fabricated to have specific functions such as encapsulating bioactives through controlled assembly of protein and polysaccharide molecules. One of the most commonly used methods of assembling proteins and polysaccharides into functional biopolymer particles is based on electrostatic attraction between oppositely charged groups under appropriate solution conditions (pH, ionic strength, and temperature etc.).  In this work, we investigate molecular interaction between -lactoglobulin (-LG), a major milk protein, and low-methoxyl pectin (DM 36.8%, LMP), a commercially available citrus pectin using multi-detection High Performance Size Exclusion Chromatography (HPSEC). Detailed characterization of the hydrodynamic properties of various biopolymer fractions revealed the formation of complexes between -LG and LMP when combined at mass ratio of 3:1 and room temperature conditions.  Pre-heat treatment (at 80 °C for 10 min) of the protein and pectin prior to mixing was found to facilitate the interaction and produced complexes with increased molecular weights. However, heating the mixture at 80 °C for 10 min brought about biopolymers with even greater molecular weights and elevated amount as well. Furthermore, the effect of sucrose, present in commercial LMP, on the interaction with -LG was also studied and compared with that when sucrose was absent. The interacting complex formed between -LG and LMP, especially in the absence of sucrose, alleviated the denaturation and aggregation of-LG caused by pre-heat treatment of the protein alone.  On the other hand, sucrose prevented the formation of biopolymers with extremely high molecular weight when -LG and LMP were subjected to heating together. Results from this work provided insight on the physicochemical properties of the biopolymers formed between -LG and LMP when they were mixed or pre-heated then mixed or mixed then heated. This study advanced our understanding of foods containing milk protein and pectin at the molecular level and can be useful in helping to design new types of interacting systems. 
