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Further understand the Oxygen and Temperature effects on the flavor
chemical profile on wine aging, namely by

i) Applying empirical kinetic models of the key-compounds to monitor the
impact of Oz and Temperature;

ii) Building a “wine feature database” from the target compounds in order
to predict/classify the effect of temperature and O using the kinetic models

iii) Highlighting other correlated compounds through a non targeted
approach to allow better understanding of mechanisms “interfaces”;
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\i Background: Mechanisms ...

Major flavor impact compounds ...
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Background: Mechanisms ...

Carbohydrate Alcohol's Phenolic Compound

Caramelization Maillard Oxidation

Flavor Compounds
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.j Kinetics Studies : Oxygen consumption
Eao2 = 2.6 kJ/mol

|_<1ref02 = 0.134 days

Oxygen Consumption Rate T = 20 °C

“‘\ A(O:2 Consumed)nigh >>> AO2 Consumed)iow

:02 (mg/t)

Rate of consumption varies
with the O, concentration ...

.. :C;zi = C(t;zo ) exp(—Km ")




.] \; Kinetics Studies : Furfurals & Acetals

Oxidation
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Ea; k - First Order reversible with Temperature
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Sotolow Rate of Formation
- directly proportional to oxygen consumption rate;
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Oxidation Management : Chemolnformatics

3 . 1O :

“Clustering” : 10 years “Vintage”
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“Clustering” : 10 years “Vintage
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“Clustering” : 10 years “Tawny”
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“Clustering” : 10 years “Tawny”
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MS Scan : Mass Spectra
example n°: 4519
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Conclusions

|. Oxygen Management and Temperature proved to be effective tools in
order to attain a desired chemical “quality-profile” in Port wine,

2. Kinetic studies are indispensables to establish temporal relationships
between Port constituents and infer the chemical network of reactions
- the “chemiomics”.

3. Appling high-throughput data mining methodologies will allow to
understanding the complexity of wine ageing: i) identifying the
compounds; ii) their reaction network; iii) kinetics and thermodynamics.
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