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Wine Chemistry Lab
Laboratorio di Chimica Enologica
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N How much do we know?

Wine Chemistry Lab
.............................

e Grape chemical fingerprints are not always wine chemical fingerprints
* Grape aroma varietal and geographical identity is not easy to assess
* More clear with wine
* Sauvingon blanc a classic example
* Vinification practices can ‘disguise’ identity, or sometimes create/reveal new
idendities
* Could aging (cellar/bottle) be a driver of more defined chemical fingerprints?
* Analytically it seems easier to define relevant chemical fingerprints (eg geographical
typicality) in aged wines rahter than in young wines or grapes
* Riesling a classic example with TDN, but recent data also on Grenache (DMS), Pinot noir,
Chardonnay, Corvina wines
* Aging can also lead to less defined chemical boundaries
* Oxidative aromas developing over time
* Other taints developing over time (Brett, VA, etc)
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* What about geographical identities?




W 11 Where should we start?

Laboratorio di Chimica Enclogica

First: chose how to approach the
problem

| will never
get anything
out of this!!!
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Laboratorio di Chimica Enclogica
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Advanced analytical approaches (eg

chromatography)
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Profiling/fingerprinting

Where should we start?

Pros: Identification and quantification of key metabolites, discovering
new metabolites or reactions (untargeted approaches)

Cons: expensive lab equipment, skilled operators, time consuming
data processing

Pros: Rapid analyses, relatively inexpensive equipment

Cons: sometimes difficult to associate fingerprinting features to chemical

compounds
Data interpretation sometimes difficult (aka all sampleg Hok the same!!)
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| M Chemical fingerprints and varietal diversity
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Chemical fingerprints and varietal diversity
Phenolics

Untargeted LC-MS

malvidin glucoside vinylphenol
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Chemical fingerprints and varietal diversity

Phenolics
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. Linear sweep voltammetry
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| %@%\\\ Chemical fingerprints and varietal diversity
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P m Chemical fingerprints and varietal diversity

Rationalizing behaviors
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S0,/0, ratio of 14 commercial white wines having consumed 5 mg/L of O,
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Can we identify chemical fingerprints for this diversity of behaviors?
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] Chemical fingerprints and varietal diversity
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Untargeted voltammetric approaches for characterization of oxidation )
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The more Free SO, is present, the higher the
S0,/0, ratio and the more SO, is lost for a given
amount of oxygen consumed...

...but not for all wines
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Avg O, consumption rate

Hu Chemical fingerprints and varietal diversity

Rationalizing behaviors - SO, antioxidant efficacy

Higher SO, loss
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Questions

Is the behavior of W7 and W2 due
to their content in quinones
trapping and/or H,0, reducing
agents?

Are there fingerprint features that
are characteristic of W7 and W2?
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Ny Chemical fingerprints and varietal diversity

Sample
O, saturation 500 1000
E/mV
Initial
Electrochemical
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Oxidation

Rationalizing behaviors - SO, antioxidant efficacy
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Grape submitted
to post-harvest
withering for
production of
Amarone

Province of Verona
Valpolicella wine region
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No post-harvest
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J' 1 Chemical fingerprints and geographical diversity
AT A case study on Valpolicella wines

%0 - Young wines
60 - Total terpenes

40 | Corvina realtively high content of
20 - I I I I I I I total terpenes and linalool
NIEEEERENEEERNEN .

compared to wines from other red

pg/L

30 - varieties.
Linalool Could explain flora attributes of

20 -
10 | I I I I I I I young wines
0_

No other sepcific marker of
tobacco or minty/balsamic aroma
compounds

pg/L

alpha-Terpineol

L A P VvV H X o0 O KO-
W@ W el @ @ @f ¥ & P
e & & . O . QRO C I TIPS o
& P & & E &S N # | UNIVERSITA
NP S NP PO N . NN \
& ¢ ¢ F o (& ® & ) | di VERON

BIOTECNOLOGIE



CH.

cccccc

CH.
3 3 OH CH3 - N ’
A H' ‘ o X OH ,\l"' .
-
I o === ] CONSSS v "
HHHHHH -
rol inalool eraniol

Chemical fingerprints and geographical diversity
A case study on Valpolicella wines
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reds from terpenols

rearrangements

(Slaghenaufi e Ugliano,
Chemistry 2018)

Concentrations (ug/L) in aged
Crovina wines from different
vineyard

Cineoles in Uruguayan

Tannat S
(Farina et al. JAFC 200

1-R-cinenle

Concentrations (ug/L) in aged

0,60 -

Crovina wines from different
0,40 - vineyards
020 | Tabanones in aged
' _ Valpolicella reds
0,00 -

sum of megastigmatrienone

in Chemistry 2018)

wthout oak contact
(Slaghenaufi e Ugliano, Frontiers

Chemical fingerprints and geographical diversity

A case study on Valpolicella wines
Cineoles in aged Valpolicella

Cineoles in Bordeaux reds from
vineyards with Artemisia

verlotiorum
(Poitou et al JAFC 2017)

Cineoles in

Australian Cabernet

from vineyards close

to eucalypt trees

(Capone et al. JAFC

- 2012, Antalick et al.
~__JAFC 2015)

Tabanones in aged Bordeaux
wines and spirits due to oak

contact
(Slaghenaufi et al)

Cineoles and tabanones potentially able to discriminate geographical identity at

the level of single vineyard wines.
Trends consistent across 3 consecutive vintages.
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Chemical fingerprints and geographical diversity
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Fermentation esters better
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Chemical fingerprints and geographical diversity
A case study on Valpolicella wines
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Chemical fingerprints and geographical diversity
A case study on Valpolicella wines

Wine Chemistry Lab
............................
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| Chemical fingerprints and geographical diversity
ﬁ M A case study on Valpolicella wines

Can yeast strain reveal or hide aroma signature of wine
geographical identity?

Laboratorie di Chimica Enclogica
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y Chemical fingerprints and geographical diversity
M A case study on Valpolicella wines
Can yeast strain reveal or hide aroma signature of wine geographical identity?

Wine Chemistry Lab
Chimica Enclogica
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Chemical fingerprints and geographical diversity
A case study on Valpolicella wines

2> Can yeast strain reveal or hide aroma signature of wine geographical identity?
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Verona, 229 - 24th June
Camera di Commercio di Verona

Deadline for proposals
February 14th
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M n Conclusion

Wine Chemistry Lab

* Diversity of wine types is one of the most fascinating aspects of wine cuture as
well as winemaking

* Chemical fingerprints exist that can allow to characterize, investigate and
classify such diversity

* Analitycally there are different approaches to different aspects of diversity

» Ultimately we need to build workflows integrating sensory/behavior
classification of diversity and analytical approaches to explain it

* Chemical markers of geographical diversity include not only grape-derived
compounds (eg terpenoids) but also fermentation-derived esters. The latter
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