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What is wine 22?2?7277

“...bottled poetry.” “[_ic]uia,/\//usfc...”

Robert Louis Stevenson

“If' pucker's your m‘ouﬂ\,” —Arl" Buchwald
An expression of place “the beverage of moderation”
. Dunshine held together by water
The blood of Christ Galiloo

A fate worse than death!
Susan B. Anthony

“Wisdom and wit to the wise”

-Archimedes

The most gentle and
efficaceous of medicines

“Wine is proof that God loves us and desires us to be happy.”
Benjamin Franklin



“It has a subtle nose, a long finish, strong body,
and if you drink enough, you get absolutely pie-faced.”
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CHEMISTRY ON THE LABEL
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General Chemistry:
Sucrose conversion to

" glucose and fructose,

with structures.
(UC Davis])

Sulfide production

» during fermentation.

[Virginia Tech])

Bleaching of Red Wine

~ With excess sulphur

dioxide, flavylium cation
of anthocyanins.
(Cornell University)
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How red wine I1s made
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THooel Cabernet

Riesling Sauvignon
fresh mature

pure sexy

focused fruit Integrated voice
beautiful profound

Crisp round

loves sunlight loves firelight



Sensible pH “Zones”

mature wine styles

%

Fresh wine styles high tannin

guided maturity
soft acid taste

low tannin
arrested ageing
crisp acid taste
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_ Dissociation Functions .

for Sulfur Dioxide
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Distribution of free SO, at various pH’s
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Why do some big red wines fail to age?

« Oxidized flavors (poor reductive strength)
— Vinegar (nail polish, sour finish)
— Aldehyde: sherry, nutty, lacking freshness
— Caramel, pruney, baked, dull

e Over-polymerized tannins (poor structure)
— Dry, grainy, dirty mouthfeel
— Precipitation of structure
— Aromatic disintegration unbalances flavors




Phenolic:

Any compound containing a benzene ring
which carries an —OH.

OH
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The stability of anthocyanidins is dependant on
pH. At a low pH (acidic conditions), colored
anthocyanidins are present, whereas at a
higher pH (basic conditions) the colorless
chalcones forms are present.




Flavonoid:

Any of the class of three—-ringed phenolics
extractable from skins




Anthocyanin:

Any of the five red—colored
flavonoid monomers

Malvaclin, Delphiniclin, Peoniclin,




1um 10n-:

LLow pH red-colored form
of an anthocyanin

15 — 30% visible
at wine pH




Anthocvyanin monomers:

Subject to
bisulfite bleaching




Good Stuff about monomeric anthocyanins:
e Reactive: capable of improving structure

Bad Stuft:

e Nearly insoluble in 13% alcohol
Colored only at low pH: 15-30% visible in wine
Bleachable by SO,
Vulnerable to attack by enzymes

* Vulnerable to oxidation




Monomer:

\ discrete small molecule which can serve
as a building block for a macromolecule




Polymer:

A macromolecule created by
linking monomers together.




Tannin:

A polyphenol
with affinity for protein.




Interpretation of principle of

oxydation of di-phenols
Singleton, 1987
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Example of polymerative regeneration
(Singleton, 1986)




Building Blocks of Red Wine Structure

Contains no _ (_Zonta_ins a
vicinal diphenol vicinal diphenol

(terminates (can oxidatively
polymer) polymerize)




Polymeric Pigment:

Stable, unbleachable color which
1s the basis of refined texture.




The Importance of Color

Wine appearance itself

Key indicator of ripeness

Declines during ripening

Polymerization chemistry:

pigment Is critical to wine texture
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Q&A
or

Shall We Get a Glass of Wine?
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TEMPERATURE
as a major limiting factor
 Maximum micro-oxygenation dose in clear wine
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WIME ACTIDS AND THEIR CHARACTERISTICH
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Poor anthocyanins lead to long, dry polymers




High anthocyanins lead to short, soft polymers




Flavilium Anthocyanin

when protonated
(low pH)




Boulton—modified Somers

 (Good measure of visible flavilium at wine pH

 Poor anthocyanin molar estimator

Adams BSA precipitation / FeCl complexing

« Total phenol determination at A

 Discriminates protein—precipitable polymer

e Good anthocyanin molar estimator




Malvidin-3 Glucoside lonization

Dilute Aqueous
— 13% EtOH
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Adams method for molar estimation
of Ionizable anthocyanin

FeCl A5y luminescence
at pH 4.9 replaces
Folin—Ciaocalteu

Malvidin
— Delphinidin




Maturity criteria
for optimum wine quality

 Berry Inspection and tasting

e Skin anthocyanins (Ac,,)

« Co-factor potential (Aygy and Aggs)

 Browning from rot or oxidation (A,,,)




Co-Pigmentation during Red Wine Fermentation

Apolar rings
(Sparingly soluble)

Positively
Charged
(repel each other,
so cannot stack)

Flavanols & Super-Cofactor Flavonols
(A28O) (A280 & A365)

Uncharged

(can stack
between anthocyanins
to create colloids)




Oxidative dimer cross-linkages:

correlates with browning,
1.e. general visible light
absorption by polyphenols




Winegrape Phenolic Maturity
(Northern Hemisphere)

oxidative dimers (A /fy

bleachable anthocyanins

“polymeric” pigment
(Asz)
July August  September  October




Maturity criteria
for optimum wine quality

 Berry inspection and tasting

o Skin anthocyanins (A:,,)
 Browning potential (A,g, and Ase)

» Browning from rot or oxidation (A,,,)

» Hue = Browning from rot or oxidation (A,,;)

decline in Az,

* Brix x berry weight detects sampling errors




Viewing List

A Walk in the Clouds (1995)
— K. Reeves, A. Sanchez—-Gijon, A. Quinn
Sideways (2004)

- P. Giamatti, T. Hayden Church, V. Mad
A Good Year (2006)

— R. Crowe, M. Cotillard, A. Finney
Bottleshock (2008)

— C. Pine, A. Rickman, B. Pullman




MUSICAL APPRECIATION




WINE APPRECIATION




Flavylium lon




Madrona Vineyards




Selected anthocyanidins and their substitutions

Anthocyanidin R3 R¥ RS R3 RS RS

Aurantinidin -H -OH -H -OH -OH -OH

Cyanidin -OH -OH -H -OH -OH -H -OH
Delphinidin -OH -OH -OH -OH -OH -H -OH
Europinidin -OCH, -OH -OH -OH -OCH, -H -OH
Luteolinidin -OH -OH -H -H -OH -H -OH
Pelargonidin -H -OH -H -OH -OH -H -OH
Malvidin -OCH, -OH -OCH, -OH -OH -H -OH
Peonidin -0OCH, -OH -H -OH -OH -H -OH
Petunidin -OH -OH -OCH;, -OH -OH -H -OH

Rosinidin -OCH, -OH -H -OH -OH -H -OCH,




