Production of sugar reduced ice cream by incorporation of inulin and low viscous carrot soluble dietary fibre 
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In Europe, around 3000 million litres of ice cream were produced in 2022, making ice cream one of the most popular confectionary products. However, since ice cream contains 20 to 30 % of sugar, nutritionists recommend decreasing its intake since high sugar consumption is linked to several non-communicable diseases. Consequently, scientific efforts are conducted to develop new healthy ingredients that partially replace sugar while maintaining the consumer acceptance. In this context, soluble dietary fibre (SDF) is a promising ingredient due to its high nutritional value (prebiotic, prevention of cardiovascular disease). To fortify ice cream with dietary fibre, according to the European Regulation 1924/2006, the dietary fibre content should be at least 1.5 g per 100 kcal of ice cream. Nevertheless, at such high concentrations, most SDF (except inulin) are highly viscous, and their incorporation will negatively affect the ice cream's sensorial properties. Hence, a combination of mechanical and enzymatic treatments have been used, to produce low viscous SDF that could be incorporated into ice cream with minimal impact on sensorial properties.
This study aimed to partially replace the sugar content of ice cream with two types of soluble dietary fibre, inulin or low viscous carrot SDF and study the impact on the microstructure, rheological behaviour and sensorial properties. For this purpose, low viscous carrot SDF (mainly pectic hydrolysates) was produced by high-pressure homogenisation followed by enzymatic hydrolysis and a subsequent separation by centrifugation. The viscosity and oil droplet size distribution of the premix (i.e. all homogenised ingredients before freezing) and melted ice cream were monitored. The hardened ice cream was characterised by conducting oscillatory thermal rheometry (OTR), the melting behaviour was studied by DSC and sensorial analysis (ISO 8587:2006).
Although inulin and carrot SDF showed a similar viscosity in solution, premix enriched with carrot SDF showed higher viscosity (~1.5-fold) than the inulin-premix and control. The difference might be due to the formation of aggregates driven by ionic bridges or electrostatic interactions between the pectic hydrolysates in carrot SDF and milk proteins. Also, the larger size of the oil droplets observed in the carrot SDF-ice cream may have increased the viscosity. Additionally, carrot SDF-ice cream showed higher values for both the storage and loss modulus in the OTR, indicating increased structural rigidity, i.e. a firmer/more solid texture. Finally, carrot SDF-ice cream had a lower melting temperature indicating that the fibre enrichment led to a more concentrated serum phase. 
Despite these differences in microstructure, sensory analysis revealed no significant differences in homogeneity, creaminess, and sweetness characteristics among the tested ice cream samples. Overall, the results of this work demonstrate the potential for incorporating tailor-made soluble dietary fibre into ice cream while maintaining the characteristic product properties and without adversely affecting sensory attributes.
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