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The brain processing of tastes by the human brain is still poorly understood.
A key component is presumably taste maps, in which neurons that respond to
each of the basic tastes are clustered in different regions, and taste information
is thought to be represented as a spatial pattern of activity. The purpose of this
study is to explore taste maps in human primary and secondary taste areas,
through functional brain imaging using functional magnetic resonance imaging
(fMRI). To this end, we developed an inexpensive multi-channel taste
presentation device, and then conducted an fMRI experiment, in which twelve
different flavor solutions (coffee, beer, tea, milk, yogurt, cocoa, tomato juice,
grapefruit, lemon water, a Japanese soup base, curry, and ponzu) were
presented. We used a representation similarity analysis of fMRI activity to
explore taste maps in the primary and secondary taste cortices. In the primary
taste cortex, we found that tomato juice, grapefruit juice, lemon water, the
Japanese soup base, curry, and ponzu showed a common brain activity pattern
between 15 and 18 seconds after stimulus presentation, in both the left and
right hemispheres. The similarity among tomato juice, grapefruit juice, and
ponzu was particularly high, suggesting that spatial representations related to
acidity are located in the primary taste cortex. The secondary taste cortex
showed more similarity to the brain activity patterns seen in the primary
gustatory cortex, and also showed new similarities between yogurt, cocoa, and
tomato juice, suggesting the presence of spatial representations of sweet taste.



