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Both the extrinsic food material properties and the intrinsic oro-physiological capabilities of a person eating the food are expected to influence oral processing behaviour. This study aimed to compare the effects of the instrumental properties of hydrogels and individuals’ eating capabilities on the oral processing behaviour of a panel of young, healthy individuals (n = 28). Hydrogels, i.e. κ-carrageenan (κC) with or without the addition of sodium alginate (NaA) or calcium alginate (CaA) beads of 300 μm, at 2-3 wt% total biopolymer concentrations, were selected based on their fracture mechanics and oral lubrication properties, as analysed by rheology, tribology and sensory descriptive analysis1. Frame-by-frame video analysis was used to determine the number of chews, oral residence time and chewing rate for the different hydrogels. Separately, the oro-physiological capabilities of this panel were determined by measuring the maximum bite force of their left and right molars as well as front incisors, and their maximum tongue pressure. The fracture mechanics of these hydrogels were determined in a Texture Analyser with a puncture test, to represent the effects during a first bite. Then, the hydrogels were broken down in a mechanical blender in the presence of artificial saliva, containing 3 wt% mucin, to measure the lubrication properties of these simulated bolus samples in a MTM tribometer with polydimethylsiloxane (PDMS) ball and disk tribopairs at 2 N load and 37 °C. The friction force was recorded in the mixed lubrication regime (10-100 mm/s). The results showed that the oro-physiological capabilities did not correlate with the oral processing parameters. Interestingly, however, the number of chews and oral residence were higher in participants with lower bite force and tongue pressure, whereas participants with higher eating capability measures showed a higher chewing rate. Nonetheless, the fracture properties and friction force at orally relevant speeds of the tested hydrogels did have a strong correlation with the number of chews and the oral residence (p < 0.05), but not with the chewing rate. This indicated that in young participants the oral processing behaviour is mainly determined by the food material properties, i.e. both initial fracture mechanics as well as bolus friction properties, rather than by an individual’s oro-facial muscle strengths. On the other hand, the chewing rate was a function of individual differences and eating capability and not the hydrogel’s physical characteristics. 
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