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Bitterness Study


Taste receptors are activated when chemicals such as those in foods enter the mouth, giving a perception associated with the chemical. A taste quality is experienced when the concentration of the chemical reaches a level that activates the receptor and provides a sufficiently strong signal to the brain. With increasing concentration of the chemical, a recognition threshold is reached, at which point the quality, such as bitterness, can be identified. 

An individual with a low detection threshold, and thus increased sensitivity to the chemical, is expected to experience higher intensities at given concentrations of the chemical compared with an individual with a higher detection threshold. However, both genetic and environmental factors can influence bitter taste and the complex interaction between oral peripheral and central cognitive systems involved in bitter taste processing. 

There is a large family of some 30 putative bitter taste receptors located on bitter taste cells, in addition to many post receptor transduction mechanisms and transient potential ion channels. Although there are multiple mechanisms on or within bitter taste cells, the perceived bitter quality is controlled by the taste cells not the receptors. Despite the large variation in bitter taste perception, there are some common features to bitter taste elicited by multiple chemicals, supported by findings from human psychophysical studies. 

A study by Keast and Roper1, investigated the relationship between chemical concentration, detection thresholds and suprathreshold intensity within and between the bitter compounds caffeine, quinine-HCl (QHCl) and propylthiouracil (PROP). Caffeine and QHCl share commonality at detection threshold level while PROP elicits bitterness independent of caffeine and QHCl. Psychophysical curves were also constructed for each compound over six concentrations. There was a significant correlation between PROP threshold and suprathreshold intensity, a significant negative correlation for QHCl and no correlation for caffeine. The findings suggested a complex relationship between concentration, detection threshold and suprathreshold intensity.
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