Oral presentation:
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Characterising oral processing (chewing, lubrication) with a focus on tribology rather than rheology has produced novel and interesting findings that can be linked to the sensory experience, with a focus on fatty/creamy sensations. This study aimed to characterise the relationship between the physical properties of hydrogels and their sensory texture perception in a non-fat model food system. Both instrumental (texture analysis, rheology, tribology) and sensory (descriptive analysis) techniques were used to characterise κ-carrageenan hydrogels (κC) and mixed hydrogels containing different ratios of κC and locust bean gum (LBG), sodium alginate (NaA) or 300 or 1000 μm-sized calcium alginate beads (CaA), at 1-3 wt% total biopolymer concentrations1. The fracture properties of the hydrogels were measured with a Texture Analyser using a compression of 80% strain and a constant deformation speed of 1 mm/s at 22 °C. The oral lubrication properties were evaluated after simulated oral processing of the hydrogels in presence of artificial saliva using a MTM tribometer with a polydimethylsiloxane (PDMS) based ball-disk set up with pre-adsorbed artificial saliva film with 2 N load, as well as the apparent viscosity using a Kinexus rheometer equipped with plate-plate geometry, at 37 °C. In addition, nine sensory texture attributes of the hydrogels, as related to chewing and oral lubrication, were quantified with  descriptive analysis on a 100 mm scale using a sensory panel (n = 11). It was found that the sensory attributes related to early-stage oral processing, such as firm, elastic and chewy were directly correlated with the instrumental fracture properties and viscosity of the hydrogel bolus samples (p < 0.05). On the other hand, the coefficient of friction of the hydrogel bolus fluid at orally relevant speeds (50 mm/s) impacted the sensory attribute slippery (p < 0.05) once the larger bolus fragments were filtered out, and thus seems to be more relevant during the later stages of oral processing. A combination of initial fracture properties, boli viscosity and tribology of bolus filtrates (thin-film properties in the mixed regime) was correlated with the lubrication-related attribute salivating and inversely correlated with pasty, suggesting that the intial strucure of the hydrogels is still relevant to relevant during later stage oral processing. A ball-bearing mechanism was proposed to explain the reduced coefficient of friction of the hydrogels containing CaA beads, however it was determined mathematically that the spherical contact area of the CaA beads under the assumption of 10% entrainment was bigger than the size of the beads indicating the beads were not capable of rolling. The absence of rolling might also explain the low sensory ratings on the attribute smooth for the CaA hydrogels, in combination with the low sensory threshold for particles to be perceived as rough/gritty (< 30 μm). Theoretical ’scaling’ of the friction coefficient (μ) against the product of entrainment speed and bolus viscosity (Uη) showed good agreement of observed data with the Stribeck master curve in the mixed regime. In summary, insights on aqueous lubrication observed in hydrogels containing NaA and lubrication-related sensory attributes can can cast light on the quantitative characterisation of complex oral processing phenomena and help to design food products with tailored sensory properties.
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