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¿What constitutes the neural code for 
a percept?…
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René Magritte (1926)

PERCEPT: The object as perceived by a subject. 

This is a pipe!
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The knowledge argument

Frank Jackson (1982), Epiphenomenal qualia

¿How do we know that we know?
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Flavor depends on the chemical compounds contained in beer.
▸Water

▸Malts

▸Hops

▸Yeast

▸Processing

Mixture of over +700 chemical substances

FLAVOR!!
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THE CHEMISTRY OF FLAVOR

Morten Meilgaard et al (1979)
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56,498 recipes

381 ingredients

1,021 compounds BEER linked to:
- Meat
- Coffee
- Katsuobushi
- Cocoa
- Sake
- Wines/Liqours
- Cheese
- Cereals
- Milk products

FLAVOR NETWORKS

Ahn et al (Scientific Reports 2011)
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Our papillae contain many different sensory receptors that specialize in specific substances
▸ Sweet
▸ Bitter
▸ Sour
▸ Salty
▸ Umami 
▸ Heat (capsaicin)
▸ Cold (mentol)
▸ Astringency
▸ Metallic
▸ Calcium/mineral
▸ Fatty
▸ Starchy
▸ Water (!)

SENSORY RECEPTION OF FLAVORS
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We have many more receptors coding for SMELL
SENSORY RECEPTION OF FLAVORS
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CELLULAR MESSENGERS - THE COMPUTATIONAL NEURON

McCulloch-Pitts (1943)
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Hebb’s Mechanism (1949): When an axon of cell A is near enough to 
excite cell B and repeatedly or persistently takes part in firing it, some 
growth process or metabolic change takes place in one or both cells 
such that A's efficiency, as one of the cells firing B, is increased. 
Neurons that fire together wire together!!
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INTEGRATION OF THE 
SENSES
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The "Madeleine" moment – or “Proust effect"

Marcel Proust (1871 - 1922) “À la recherche du temps perdu”
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BEER !!!

Madeleine
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The "Madeleine" moment – or “Proust effect"
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NEURONAL ECONOMY
The same areas of the brain become active when we perceive an 
aroma as when we think about that aroma!!
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Neurons in the cerebral cortex…
Each one labeled according to its activity level 
… as a group they seem to create clear patterns or ensembles of activity.
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… not unlike the constellations of stars in the firmament …
Orion (the hunter)

Mamalhuaztli
(fire sticks)



19

It is these “patterns” of neuronal activity forming constellations that we interpret as individual beer “styles”!!
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★ However, neurons never remain static

★ Their patterns emerge, change and disappear 
continuously as a response to small changes in 
stimuli.

★ Hence the nervous system is a very dynamic 
system not well described by fixed patterns

So, rather than a “fixed” pattern of the type 

A vs. B 

we should try to identify a “trajectory” of 
varying patterns through a phase space of 
neuronal activity.
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As an intrinsically dynamic system, a network of neurons can in principle represent PERCEPTS as what mathematically may be construed as 
“strange attractors”. This would allow for an infinite variation of patterns that are highly sensitive to variations in stimuli.

Stout ?

Pale Ale? Pilsner?

NEIPA?Tripel?Weissbier?
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CHEERS!

And of course… apart from yielding some 
very colourful and complex graphs… 
… now we have yet another excuse or 
talking science while enjoying a good beer!
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