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If you double the amount of 4 fruity-smelling compound in the headspace of a jar, verifying this
merease with instrumental analysis, the perceived aroma is rarcly, i ever, doubled. In contrast, i
you hold the headspace constant, again verifying this by instrumental analysis, but add

sweetener, the perceived aroma increases. Why is it while instrurnents can delect chernical
changes with one-to-one correspondence, humans are so poor at this task? The main reasons are
the nurmber of physiological systeins that detect chemmicals and inlerpretation by the brain,

Turning to the physiolopical mechanisms {irst, thore are three distinet sensory svstems designed
to detect chemicals in the environment: taste. smell, and chemesthesis. The taste system dotects
relatively small, water-sofuble chemicals, the smell system detects relatively large, volatile
chemicals, and the chemesthetic system responds ta chemicals that elicit sensations normally
associated with other sensory systems, like burning (thermal and pain), cooling (thermal), and
prickling (tactile}. All three of these systems converl one form of encrgy to anather, a pracess
called transduction, whereby they convert chemicals in the environment into chemo-electrical
signals that can be interpreted by the nervous system.

The smallest functional unit of the taste system is the taste bud. Taste

buds are located throughout the oral cavity on the back of the throat

; b5 {epiglotiis), the soft palate, and especially on the tongue. On the tongue,
A EE taste buds are found in specialized structures known as papillae. There

“Taste Bud  are four kinds of papillac, three of which contain tastc buds. The

circumvallate papitlae are a series of ring-like trenches
found n an inverted V-shape at the back of the tongue.
Taste buds line both sides of these trenches. The foliate
papitlac are a serics ol folds localed on the back sides of
the tongue, As with the circumvallate papillac, (aste buds  pungiterm
line both sides of the trenches formed by these lolds, The
fungiform papillae are scattered across the tap front two-

thirds of the tongue. They appear like darker red bumps  Einfarm
against the paler pmk of the rest of the tonguc. Tuste buds (M0 taste bud)
are focated at the tops of these structures. The filiform

papiliac, which cover the rest ol the tongue, do not contain

any papillac and contribute to the detection of tastc compounds only by
holding chemicals on the tongue so they can stimulate the taste buds
located i other papillac. Finally, it is important to mention that the
tongue taste map, which indicates that sweetness is detected at the tip
of the tonguc, bilterness ul the back, ele. is a myth. Livery taste
sensation can be perceived everywhere on the tongue, despite the
pervasiveness of this myth, A simple home experiment with cotton
swabs, sugar, salt, lemon juice and instant collee will quickly
demonstrate this to any doubters.
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The smell system is located at the top of the nasal cavity and the base of the brain. Tn fact, the
olfactory bulb is a specialized outgrowth of brain tissue. Olfactory neurons penetrate a porous
piece of bone, known as the cribilorm plate, and hair-like extensions, known as cilia, interact
with volatile chemicals and subsequently send odor signal Lo the brain. Odor compounds tend to
be hydrophobic, or oil-soluble, because they need to dissolve in air, which is nonpolar (or
hydrophobic).

The chemesthetic system is located throughout the body in the skin. Itis 1the system that responds
to the burn of chili peppers and the cooling of mouthwash. It is also the syslem that eauses your
eyes to sting when they are exposed to ammonia, your nosc ta tickle when you sniff a carbonated
beverage, or your skin to burn alier using capsaicin ontment.

All three ol these systems work in coneert L tell us about the chemicals in our environment.
Instrumental systems, in conirast, can typically only accurately measure the presence of one type
of chemical at a time. This is part of the reason that while instruments can more successlully
deteet one-to-ane correspondence changes in chemistry than can humans. Another reason that
humans are particularly poor at making such judgments is that final perception depends upon
interpretation by the brain, and this pereeption can be influenced by a multitude ol lactors.

One can readily demonstrate the importance of
interpretation. Consider the image to the right. An
cxample of an ambiguous figurc, it is a single physical
stimulus that can be interpreted two ditferent ways,
cither as a duck or a rabbit. The rabbit is facing to the
right and the duck is lacing to the lefl. It is impossible (o
see this ficure as both a duck and a rabbit
simultaneously, It is interpretation by the brain that
resulls in vour final perception of the mmage as being one
or the other. The physical stimulus remains unchanged.
It does not morph on the page from one form to another. It Is
your intetpretation of the stimulus that changes.

[{ the brain has to make decisions on the final perception, then it
can, and does, make a mistake. These "mistakes” are responsible
for illusions int all the senses, and are maost readily demonstrated
visually. Consider the image to the lell. It uppears to be a white
triangie set on top of three black circles. The center of the white
trianglc appears to he a brighter white than that outside the
triangle. However, this appearance 1s lalse. The same
background paper and same illumination of whiteness can be
found throughout the figure. The brain interprets this image as a difficult-lo-see triangle and tries
1o aid in vour ability to interpret the figure by makiog the triangle stand out more it touches the
picturc up. However, in doing so, when asked about the whiteness in the center of the triangle,
the observer makes a mistake.,
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