Development of hydrocolloid-based fluid gels for high-sugar bakery fillings.
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Globally, there is more scrutiny of the food formulations we are eating. Bakery products are no exception, with consumer trends driving reformulation of household treats to contain less sugar, less fat and non-animal derived ingredients. Yet, reformulated products must still fulfil the eating experience expectations held by consumers of current bakery products. One way fat and sugar can be reduced is through reformulation of bakery fillings, such as jams, jellies and custards, where sugar contents can exceed 50 wt% of the formulation. However, current fruit-based filling reformulations tend to experience bake instability and a bouncy, firm or chewy texture, and thus deliver a poor-quality product. Hence, there is a necessity for research into designing stable, organoleptically acceptable products to keep bakery product manufacturers competitive in the changing marketplace.

This research specifically focusses on hydrocolloid fluid gels as a potential formulation for high-sugar bakery fillings. It is known that the rheological properties of fluid gels are a function of processing conditions, such as cooling rate and shear rate1, and formulation, such as salt and sugar concentration2. Naturally, there will be different interparticle interactions depending on the nature of the gel, with the gelling mechanism being an important characteristic controlling/driving these interactions. While various biopolymers have been studied for the formation of fluid gels, such as agar2 and kappa-carrageenan1, effects of the gelling mechanism have not been directly compared under similar processing and formulation conditions, or at high sugar concentrations. For fruit fillings, some work on bake-stability has been done at high sugar concentrations with pectin under quiescent conditions3; however, bake-stability has not been widely explored with fluid gel-based fillings and even less so with fruit based or high sugar fluid gels. 
This work aimed to characterise rheological properties and stability performance of fluid gels formed at varying sugar concentrations from a range of hydrocolloids with both ionic and thermal gelling mechanisms. It was found that sugar addition/concentration had a strong impact on the characteristics of the fluid gel, increasing the elastic modulus, reducing the average particle size and increasing the melting temperature. The hydrocolloid gelling mechanism also had a large impact on the final properties of the fluid gel, with ionically gelled particles showing better bake stability than those thermally gelled. 

Overall, this characterisation research is a useful approach to finding higher quality formulations for bakery fillings, and to inform future research for mimicking high-sugar fillings with healthier properties. 
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