Impact of Oxygen on Wine
Quality

A Cegar Slva Ferraima
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Oxygen : A management tool for “Sensory Quality”

* “Shelf-ife" : Development of a fingerprinting strategy capable of evaluate the
“oxidation status” of wines
¢ Chemical mechanisms : Impact of Oxygen and Temperature on the flavour by:

- Applying empirical kinetic models of the key-compounds tc monitor the
impact of O; and Temperature;

- Building 2 “wine feature database"” from the target compounds in order to
predict/classify the effect of temperature and O: using the kinetic models
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 “Shelf-Life” |

" Acceptable Sensory properties ..

How much O2 will maximize “Sensory Quality” 22

| “Managing the Paradox Family” |
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Major flavor impact compounds ...
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Rate of Formation Highly Dependent

xygen
¢ Levels !I!!
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ROS: Reactive Oxygen Species ...
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Several Reactive o wyaroy

Radical

Oxygen Species ... Ho+Ho

® Reduced Transition Metals ions,
fron (II) & copper (I) required to
“activate™ Oxygen ...

® Phenolics with Lower Formal
Potentials are oxidized ...
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® Free radical intermediates
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Cyclic Voltammetry : Fundamentals
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Y Experimental Design: Sample Preparation

- Group | -
pHw= 3.2 ; [SO2 Jfree »12 mgiL ; [O2 J= 1.0 mg/L

* Forced Aging Protocol

Treatment | Treatment i Treatment Bl Treatment IV
pH =232 SO, (free) = SO mg/l. O, dissolved = 8 mpL pH=42

Stored @ T=15°C; @ T=45°C
Sensory and Chemical analysis

Different Vintages (n-2:l) Age 1-20 years Oid
* Normal Aged - Group II -
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|  Material and Methods]

@ Normal Aged (NA) & Different Vintages { n»57 ) Age 1-60 years Old

® Forced Aged (FA)
Temperature Program

Oxygen Levels
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Eas o2 = 2.6 kd/mol
Kweroz = 0.134 days
Oxygen Consumption Rate T = 20 °C

Rate of consumption varies
with the O, concentration ...
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Oxygen - First Order with Temperature
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Ea; k - First Order reversible with Temperature

E.c dicxany = 32.5 kJ[mol
Krot dicxane = 0.0011 days =

Ez 2ot = 38 kJ/mol
Kmf sat = 0.012 days -1

Sotolon Rate of Formation
- directly proportional to oxygen consumption rate;
- exponential dependent on storage temperature.
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*Mcnte Carlo® :

Consumad Oxygen
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“Clustering” : 10 years *Vintage

time =10 years
T=10°C

“Clustering” : 10 years *Vintage

time =10 years
T=20°C
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*Clustering” : 10 years “Tawny”

time =10 years
T=10°C
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*Clustering” : 10 years “Tawny”

time =10 years
T=20°C
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Monitoring "Target

Mapping the “Feature Features_
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Mass Expression
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‘Pathway Reconstruction™

= Correlation
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Conclusions

In order to optimize "Sensory Quality” three conditions must be addressed :

1.“Brand Key™ Oxygen dependence;

2 Kinetic studies are indispensables to establish temporal relationships between
wine constituents and infer the chemical network of reactions -

the “chemiomics™.
3. Oxygen regimes of the container need to be provided.
Appling high-throughput data mining methodologies will allow the understanding

of the complexity of wine aging : i) identifying the compounds; ii) their reaction
network; iii) kinetics and thermodynamics.




Thank you !!!




