Wine Structure

Perceptions = qualia (quale)

sweet
astringent

pungent A thermal

Stimulants: to a Biologist
Flavorants: to a chemist

Sense smell taste chenesthesis
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Total Dissociation in strong Base

tartaric acid C4He O C4H406~ +2H*

malic acid C4HgO5 C4H405 + 2H*
lacticacid C3HgO3 C3H503 + H*
acetic acid CpHg 02 CoH30p + H*

citricacid cgHgO7 CGH707- +3H*

FS 430

Posterior Tongue Papillae

Sweet glucose
Sour H* Sweet’ aspartame
Salty Na* Bitter 30 (PTC etc.)
Umami glutamate

’

Circumvallate
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Dissociation Reaction (weak acids)

sour » - log(k2/ k1) = pKa
C4He06 " C4Hs05 + H+ 298
tartaricacid bitartrateion  hydrogen ion

k3
CaH506" = CH 4062 * H* 432
k.

4
bitartrateion tartrateion hydrogen ion

H2T = HT- + H*, 298
HT+ = T2+ HY, 432
pH = pKa1 +1og[T-)/ [HT]
Henderson-H asselbach Equation
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chemicals

Alcohol
Tannin
Tartaric acid




Trigeminal Nerve -
Chemesthesis Periphery

Opthalmic
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Compounds Producing Astringent Sensations

and some other solvents
Polyphenols &

& inorganic acids
Salts of multivalent metal cations

Taste is multivariate
with a dozen or so modes

Sweet

Aftertaste?

Alcohol ~

Bitter Astringent

“Acid taste” = sour + Astringency

Astringency has a number of components;
these have been described as:

drying of the mouth
roughing of the oral tissues

puckering of the cheeks and muscles

Lee and Lawless, 1991

Polyphenol Astringency

Polyphenol astringency is generally recognized
as the result of interactions between proline-
rich proteins (PRPs) in saliva and dietary
polyphenols.

The PRPs and polyphenols combine to form
colloidal particles, and this removes the
lubricity provided by the PRPs in solution.

Bate-Smith, 1973; Gawel, 1997
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Are there two acid modalities?

Percept | Stimulant

tartaric strong
malic Solution of
lactic weak acid

“astringent”
chemesthetic

hydrochloric | weak
phosphoric Solution of
citric ? strong acid

Hydrometer : Antoine Baumé 1768

Josugar

Ebulliométre ~ 1850

Cold water

Flame

Alcohol

Plane

Acid Index = TA (total acid as tartrate) - pH

k1
C4HeO6 = C4H50s0 + H+* 298

tartaricacid 2 bitartrateion  hydrogen ion

k3
C4H506 + C4H4086K2 > CaHs506K

bitartrate ion Potassium tartrate 4 Potassium bitartrate

Seetness in wine

Sensory test

Score Sugar left at the
Glucose 100 end of fermentation
Fructose 180 is glucose.
Sucrose 130

CO, + EtOH

* yeast T

Fructose + Glucose
180 100




Science never ends
Near Infrared spectra

First 250 years
Univariate Science
Based on one variable

y=mx+b

Next era
Mulitvariate Science
Based on many
variables
Y=mX+b
Y, X are matrices

1. Atwater Dry Riesling 2006 (apparently it is decent)
2. Kerpen 2006 Wehlener Sonnenuhr Riesling Auslese

3. Domaine St. Michelle Brut
4. Taylor Fladgate Port




