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Detection, recognition and terminal thresholds of tastants.

Concentration Perceptual phases
continuum

Saturated solution F

Terminal threshald

R

—_— Recognition threshold {Sweet, sour saity bitter & umami)

— Detection threshold (Fatty acid)
} Chemical in solution but

no perception

0om

Figure 1 Relationship between chemical concentration, detection threshold and recognition threshold. The left-hand side represents
chemical concentration from 0 M solution to a saturated solution. The right-hand side represents the perceptual relationship to increasing
concentration and where fatty acid detection is placed in comparison to the five basic tastes.
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Comparison of satiety feedback after fatty acid chemoreception in lean and obese individuals.

Taste bud in oral cavity

Neurotransmitters
(noradrenaline, seratonin,
amino acds, acetyicholine)




Intestine

'
!
'
Satety hormones reseasec 3 orcnen * . Satiety harmones released

GLPA \ GLP-1
| mem—— ey sensitivity

Energy intake |

Figure 2 (See legend on next page)
\

(See figure on previous page))

Figure 2 Schematic representation of fatty acid chemoreception in the oral cavity and gastrointestinal tract (alimentary canal) in lean
(left) and obese (right) individuals. (1) Fat is present in foods in the form of TAG; free fatty acids are generated during the breakdown of fats and
by lipase enzymes in the oral cavity. (2) Fatty acids access putative receptors (CD36, GPCR40, GPCR41, GPCR43, GPCR120 and delayed rectifying
potassium (DRK) channels) within taste cells; lean individuals have greater quantities of these receptors compared to obese individuals. The receptors
elicit the release of intracellular Ca* that in turn activates neurotransmitters and hormones associated with the cephalic response. (3) Following fat
ingestion, gastric and pancreatic lipase plays a further role in the hydrolysis of fats enabling access to fatty acid receptors on enteroendocrine cells,
stimulating satiety hormones and uptake of fatty acids. As a consequence, sensitivity to ghrelin, which is responsible for hunger stimulation, is inhibited,
while the satiety-inducing hormone leptin is released as are the homnones CCK, PYY and GLP-1. (4) In a lean individual, expression of fatty acid receptors
is greater, therefore increasing fat sensing ability through the alimentary canal and thereby decreasing energy intake. (5) In comparison, obese individuals
have decreased expression of fatty acid receptors, attenuating fat sensing ability and increasing energy intake. Reproduced from [52].
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