Oxidation Management
of

White Wines

Objectives @
o Oxygen/Antioxidant :
- Mechanisms of consumption

© “Resistance to Oxidation” :
- Shelf-Life Control

© Random & Sporadic Oxidation :
- Cork Stopper
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Background : Key Odorants @
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Major flavor impact compounds ...
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Rate of Formation Highly Dependent

Oxygen Regimens !'
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Background: Oxygen Chemistry ... @
02 ‘igégnd State
(oKa = 4.5_4.9; 9 S{}Lgieroxide Anion
H02° $H* A 022_ Peroxide Anion
RSN

Perhydroxyl  (pka=16-18) ¢Hi Hydroperoxyl Anion
Radical 2

O Hydrogen Peroxide

o i e >

Hydroxyl Radical




O 2 Ground State
T

= . Superoxide Anion

¥Q
B O 2. Peroxide Anion

(pKa = 4.5-4.9)//. )

HO,» ‘"

;\\A
Perhydroxyl  (pka=i6-18) éli _  Hydroperoxyl Anion
Radical H02 yarop g

H O Hydrogen Peroxide

= .\\j}@
HO* + H,O

Hydroxyl Radical

Melbourne 22-25, 2007

Background: Oxidation Mechanism ... @
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Applied Potential Difference
E (vs ECS)/V
3 mm diameter glass carbon electrode
Scan Range: 100 mV / sec (diffusion)

Kilmartin, P. A.; Zou, H.; Waterhouse, A. L. A cyclic
voltammetry. J. Agric. Food Chem. 2000, 49, 1957-1965.
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-Group | -
pH= 3.2 ; [SO2 ]Jfree =12 mg/L ; [O2 ]= 1.0 mg/L

Treatment Il
O, dissolved = 8 mg/L

Stored @ T=15°C ; @ T = 45°C

~ ~ ~ ~
Sensory and Chemical analysis

Different Vintages (n=24) Age 1-20 years Old
- Group Il -

* Forced Aging Protocol

Treatment IV
pH=4.2

Treatment Il
SO, (free) = 50 mg/L

Treatment |
pH=3.2

* Normal Aged

* Oxygen Permeability :

Cork Stopper
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Cyclic Voltammetry: Antioxidants Impact @

0,8 1 1,2

Ip1=s (uA) Ip2 =s (nA) E(vs ECS)/V
13.7 £ 01 21.0+0.2 a) white wine sample
15.3 + 0.1 221 +041 b) white wine sample with 25 mg/ L of ascorbic acid

17.3+0.1 234 +0.3 c) white wine sample with 50 mg/ L of ascorbic acid
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Ip1 +s (nA) Ip2 +s (nA) E (vs ECS)/V
13.7 £ 01 21.0+0.2 a) white wine sample

16.0 £ 0.1 234 +0.2 b) white wine sample with 20 mg/ L of free sulphur
dioxide + 25 mg/ L of ascorbic acid.
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Data Treatment : SPE variable contribution
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Data Treatment : Predict Chemical Composition @

3 comps
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Predicted [C] ng / L
Predicted [C]ng /L

0 2 4 6 8 10 10 20 30 40
Measured [C] ng / L Measured [C] ng / L

PLS (MODEL) 1 Comps 2 Comps 3 Comps PLS (MODEL) 1 Comps 2 Comps 3 Comps
X (Methional) 68.2 79.88 86.99 X (Phenylacetaldehyde) 54.50 66.65 87.55
Y (38 samples) 87.5 88.50 88.72 Y (45 samples) 79.32 82.18 82.83

r (adjusted) 0.9259 0.9248 : r (adjusted) 0.8906  0.9065 0.9101



Tartaric Acid ~pH = 2.5
' Na,SO; ~ SO, free > 200 mg/L
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Conclusions @

In order to optimize shelf-life three conditions must be
addressed and become standardized for industry application:

o Dissolved oxygen must be Controlled;

Both the quantity and quality of antioxidants present in solution
need to be Evaluated;

® Thirdly the permeability of the stopper need to be Provided.
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