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flavor and why it matters
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How does our brain
decide that a beer is
“truly magnificent”?

A review of the neurobiology of beer
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:What constitutes the neural code for
a percept?...




PERCEPT: The object as perceived by a subject.

This is a pipe!




The knowledge argument

;How do we know that we know?

quale noun
@ Save Word

quale | \'kwa-le @), -la\
plural qualia \ kwa-l&-2 @\

Definition of quale
1 :aproperty (such as redness) considered apart from
things having the property : UNIVERSAL

2 :aproperty asitis experienced as distinct from any
source it might have in a physical object

First Known Use of quale

1675, in the meaning defined at sense 1




Flavor depends on the chemical compounds contained in beer.

» Water

» Malts
> Hops
» Yeast

> Processing
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TABLE L © «0“&@ o
ecommended Descri &
ed Descriplors o — Odour T = Taste M = Mouthfeel W = Warming Af = Afterflavour a° 5 g
wott
Class term  First tier Second tier Rclevance | Comments, synonyms, definitions Resinous 230 GrssY
Class |—Aromatic, Fragrant, Fruity, Floral : oy t:)310 Grainy
0110 Alcoholic | OoTW Tlhe ﬁcilcral effect of ethanol and higher 0320 Malty
, : alcohols.
0111 Spicy OTW | Allspice, nutmeg, peppery, cugenol. %330 wo,,
; See also 1003 Vanilla. . 0q;
" 0112 Vinous oTwW Bouquet, luscly, wine-like. Por OQPra,,,
0120 Solvent-like oT Like chemical solvents. ; <0 e
0121 Plastics oT Plasticizers. b\, G,
0122 Can-lincr oT Lacquer-like. %'% ‘
0123 Acetone oT %. P N
0130 Estery oT Like aliphatic esters. R
0131 Isoamyl acetate oT Banana, peardrop. B 4 *‘Vo.
0132 Ethyl hexanoate oT Apple-like with note of aniseed. Sce 2 %q, v
also 0142 Apple. %
0133 Ethyl acetate oT Light fruity, solvent-like. See also
0120 Solvent-like.
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56,498 recipes

381 ingredients

1,021 compounds



SENSORY RECEPTION OF FLAVORS

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 (!)

Circumvallate papillae
(cranial nerve IX)

Fungiform papillae
(cranial nerve VII)

Sucrose
NaCl
| HCl

Quinine
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Circumvallate
papillae

Foliate
papilla

Fungiform
papillae

= cell

+ +
Amiloride-\ ® Na*/H
sensitive
Na* channel

Taste-receptor__

Depolarization

Signal to

primary
afferent
neuron




SENSORY RECEPTION OF FLAVORS
We have many more receptors coding for SMELL
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\é{-‘tecepton 34567891011121314

Description

|
rancd, sour, gon like

—— e

sweet, herbal woody

rancid, sour, sweaty

PSP —

viclet, sweet, woody !

rancd, sour, repolwe

° . ° o sweet, orange, rose
@) 00 @ 0 @ O 0 weay, chesse, nut-ske
Ly | Sl ==l J
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00 © e O resh, rose, ody fora
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CELLULAR MESSENGERS - THE COMPUTATIONAL NEURON

Cell body

Neurons that fire together,-\/yi‘r_‘e-f._t;c_@)_é'et_'hei"f!n'_'“_ . _
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striatum

< Behavior

TASTE
taste nucleus of the thalamus lateral
solitary tract VPMpc nucleus hypothalamus
receptors ta?’. <.pc < D S YP autonomic
frontal operculum/insula /* / gate responses
(pnmary taste conex) N Il orbitofrontal| function
'.’ I," I cortex hunger neuron controlled
;o by e.g. glucose utilization,
i ',‘/ / stomach distension or
OLFACTION ;’I’ I’ body weight p—
e/
------------------- <@----cmemeeeea---L @ | ]
olfactory ~ olfactory (pyriform);
bulb cortex |
I
I
insulad /
TOUCH Y !
‘ , Amygdala
_______ <@ — — — = — _4 ‘ ':::mmw;a"g* Basic cortex and

brain regions that process emotions hppocampus

e ?"EW% thalamus VPL primary somatosensory cortex (1.2.3) RN b o ot




The "Madeleine" moment — or “Proust effect"

CORTEX

ENTORHINAL
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The "Madeleine" moment — or “Proust effect"

Olfactory Olfactory 5 Hippocampus /

bulb cortex Entorhinal cortex
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Prefrontal
cortex




NEURONAL ECONOMY

The same areas of the brain become active when we perceive an
aroma as when we think about that aroma!!

Primary motor cortex Primary somatic
sensory cortex
Skeletal Motor association area
muscle | remotor cortex) lobe
movement Parietal — Sensory information
from skin,
Sensory musculoskeletal
association sys‘em’ viscem’
area and taste buds
Visual association
Frontal lobe area _
ision
Prefrontal Occipital lobe
association Visual cortex
area
gwof:rrgw’:tal:;?from Auditory association
other association area- Hearing
areas, controls Auditory cortex
some behaviors

cortex




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.




... not unlike the con-St'eIiatioh_s of stars in the firmament ...

. - =.
. o a . "

Orion (the hunter)

\ Meissa 3.54
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Betelgeuse . Bellatrix 1.64
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Mintaka 2.23
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Mamalhuaztli
(fire sticks)
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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
Avs.B
we should try to identify a “trajectory” of

varying patterns through a phase space of
neuronal activity.




| orenz attractor

a=10,b=28,c=8/3

Strange attractor Point attractor

Strange

Attractor Attractor X-axis

D

Torus attractor

The trajectory of a “strange
attractor’ never repeats (It Is
ergodic)

... however, the pattern
drawn by the trajectory may
be very recognizable and is
always the same.
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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.
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