Compression test of food gels on artificial tongue and its comparison with sensory test
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Human tongue plays a crucial role throughout food oral processing, including recognition, transportation to the molar or cheek teeth, compression or squeezing against the hard palate (i.e. palatal reduction), mixing of food particles with saliva (i.e. bolus formation), and transportation of bolus to the pharynx.  Moreover, in recent aged society, there is an increasing demand for properly texturized foods which are designed to be consumed easily even by those who have mastication or chewing difficulty.
In the present study, food hydrocolloid gels of various rheological properties were evaluated on an in vitro evaluation system which uses a combination of artificial tongues from silicone rubber and a conventional uniaxial compression apparatus to mimic human palatal reduction, and the results were compared with sensory test asking the easiness of palatal reduction to healthy adults as subjects.  Deformation behaviour of food hydrocolloid gels on the artificial tongues was observed during mechanical compression using a non-deformable metal plate as a probe.  Apparent elastic modulus of the artificial tongues determined by the stress/strain ratio at 20 % strain through compression ranged in three steps between human tongue in a relaxed state (av. 1.2×104 Pa, n=8) and that in a tension state (av. 12.3×104 Pa, n=8)1.  Food hydrocolloid gels were prepared from the mixture of acylated and deacylated gellan gums, resulting in various fracture forces and strains.  Deformation behaviour of these gels on the artificial tongue was analyzed, and the results obtained were discussed in relation to sensory test for scoring perceived easiness of palatal reduction.  When the artificial tongue with apparent elastic modulus of approx. 5.5×104 Pa was used, fracture profile of the gels corresponded well to the sensory score; gels that fractured on the artificial tongue were scored relatively higher (easy to collapse), whereas gels that did not fracture were scored relatively lower (difficult to collapse).  Quantitative analyses are being carried out to know the critical stress or strain which dominates the score if there is.  Results suggest that perceived easiness of palatal reduction can be deduced from the fracture behaviours of gels on the artificial tongue with apparent elastic modulus of approx. 5.5×104 Pa, and this procedure can be applied to a wide range of food texture.
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