Effect of rheology on flavour perception from biopolymer solutions
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It has long been recognised that flavour perception from semi-liquid foods is related to the viscosity of the food. Following a series of sensory studies in systems containing different hydrocolloids (1, 2), it was clear that increased viscosity decreased sensory flavour perception.  Attention then turned to the potential mechanisms by which the effect occurs.  Three hypotheses were proposed: 1. Increased viscosity decreases aroma release from foods. 2. Increased viscosity decreases the release and transport of tastants to the receptors on the tongue and this decreases overall flavour perception. 3. Viscosity is a stimulus in its own right and could affect flavour perception through cross modal interactions.

Hypothesis 1 has been studied and the evidence shows that aroma release in vivo is independent of sample viscosity 
 ADDIN EN.CITE 
(3-5)
.  This has been attributed to the formation of a thin liquid layer in the mouth so that aroma release is more about partition than mass transfer through a viscous bulk phase.  Hypothesis 2 is more difficult to address but the ability of a hydrocolloid system to mix with the saliva phase on the tongue and allow mass transfer of tastants to occur has been proposed. Hypothesis 3 has recently been the subject of investigations to determine the shear conditions that exist in the mouth. Traditionally shear viscosities between 10 and 100s-1 or the Kokini oral shear stress have been correlated to sensory flavour perception data (6, 7). More recently it has been recognised that flow behaviour at high shear may correlate to flavour perception. This is based on the fact that the shear gap in the mouth between the tongue with its taste buds and the palate can be as small as a few microns. Small gaps mean high shear rates. It has also been hypothesised that tribology parameters such as friction values may correlate to taste perception (8). The idea that high shear is important in vivo is relatively new. We present a study which combines sensory data and an experimental design based on low shear, high shear and friction parameters. Data will be presented on ‘simple’ taste perception from thickened salt solutions as well as more complex thickened solutions containing a tastant/volatile combination. Using Newtonian and shear-thinning biopolymer solutions, viscosities were matched at defined shear rates (zero, low, high), or for flow curve characteristics, to provide a robust set of systems to investigate the sensory effects. For salt perception, low shear viscosity data correlate best with the sensory data. Interestingly, mouthfeel perception data correlate with shear viscosity from the shear-thinning domain. Taste perception in the simple thickened salt systems does not involve cross modal interaction between taste and viscosity which is in contrast for the more complex model systems containing a tastant/volatile combination. It also appears that the complexity of the flavouring impacts on the correlation with rheological or flow parameters. 
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