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Physiological and Psychological aspects of Flavor Perception
Introduction

Perception of the flavor of the food is a complex process that involves various factors such as sense of smell and taste, psychological aspects, etc. Each factor contributes unique characteristics to a flavor via its ability to influence different types of chemical stimuli. Both psychological and physiological conditions affect the flavor perception. As such, people have varying flavor perception depending on the physiological and psychological aspects influencing them. In this overview, we describe flavor perception in the context of physiology and psychology.
Physiology
Many people think that flavor is in the mouth due to the sensations experienced when food enters the mouth. Flavor is the tactile sensations that people experience derived from a combination of gustatory and olfactory stimuli. This occurs in the retronasal route and into the nasal cavity. The influence of olfaction on flavor is apparent when a person’s nasal cavity is closed, i.e. when a person has a stuffy nose. However, some food compounds are not influenced by olfaction. Thus, food with such compounds have the same flavor whether a person’s nose is blocked or not.
Several cortical areas that play a role in taste and smell may be involved in flavor perception. Orbital Frontal cortex (OFC) is suggested to be the part of the brain that controls flavor as it is associated with taste and smell signals (Small, 2007).  OFC contains neurons that often respond to smell and taste. Hunger influences firing of these neurons for a particular food. When food enters the mouth, the taste is recognized by the taste receptor cells bundled in taste buds. The taste receptors sample the concentrations of chemicals and send taste sensation to the brain. Unpredictable chemicals are identified by olfaction and convey this volatiles via the nasal cavity.
Psychology
Flavor perception is influenced by other senses. Food structure can influence volatile compounds to be released from the mouth which is conveyed to the olfactory receptors thus affecting the perceived flavor. Research suggest that the harder the food, the less the flavor intensity perceived. It is suggested that food texture alone can influence the volatiles released. In other words, the texture of food influenced modal sensory experiences. 
How people see food influences their flavor perception through expectation based on their learned associations. People can be influenced by how a meal is presented but the way sight affects flavor perception is more complex. Food presentation can influence out sensory experience with it. Since people have learned experiences with food, the relationship between their expectation and the flavor perception can be influenced by the past based on the food presented to them.
Research indicates that color of food and drink influence flavor perception (Shankar, 2009). The assumption is that foods that are more intensely colored are likely to be more intensely flavored. It is indicated that adding more coloring to food or beverages can result in intense flavors experienced. The addition of food color affects the sensory thresholds for particular tastes. In one study, addition of food color had an effect on thresholds for certain basic tastes. Green color reduced perception of sourness and increased perception of sweetness. Yellow color reduced people’s perception of sourness and sweetness while red reduced perception of bitterness. However, perception of salt is unaffected by the addition of food colors.
Research has indicated that sounds can be associated with flavors (Zampini, 2010). In one study, certain musical pitches were suggested to be capable of influencing flavor perception (Spence, 2012). High music notes were associated with sweetness or sourness while low notes were matched to umami and bitterness. Other evidence indicated that background noise influence flavor perception but depends on the food people are consuming. Food also makes sounds in the mouth or while being chewed. Since people have grown to associate some sounds with certain foods, the learned associations can influence their flavor perception.
Case Example
One study conducted involved a group of adults who were to identify the flavor of different drinks and their flavor intensity based on a scale (Spence, 2015). The drinks used in the study were flavorless or had a particular flavor such as lime. The drinks could be colorless or have artificial colors (red, green or orange) added at either double or standard concentration.  Based on the results, it was observed that the intensity of the food color added did not affect the flavor intensity prescribed by the participants. The results indicated the effects of adding inappropriate food color on the flavors identified especially for lime and orange flavored drinks. The food color hindered the accuracy of the participants to identify flavors suggesting that the color of the drinks influenced their flavor perception.


Conclusion
Flavor perception is a multi-sensory experience at both the psychological and physiological levels. Research has revealed rules used by the human brain in combining different sensory experiences when people consume food. As discussed, psychological factors such as learned associations and the physiological aspects influence flavor perception by stimulating the senses of a person consuming food. Food colors as indicated have different meanings for different people. It should be no surprise that food producers and restaurants are using rules of multisensory flavor perception to make food attractive in the marketplace.
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