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Outline 

• Redox Potentials vs Dissolved Oxygen 
– Fermentation and Aging 
– Role of Yeast and Juice Composition 
– Role of Added Nutrients and Temperature 

• Control of Potentials during Fermentation 
• Changes in Potentials during Wine Aging 

– Metals, Phenols and Additives 
– Sulfide and Thiol Liberation With Time 



Slope Eh Eh Eh Eh Eh
Oxidation-Reduction Reaction Electrons Protons h/n 2.3RT/F pH0 pH3 pH3.5 pH4 pH7

n h /n*h*pH 0.00 3.00 3.5 4.00 7.00
  

FeO4= + 8H+ + 3 e  =  Fe3+ + 4H2O 3 8 2.67 -0.158 2.20 1.73 1.65 1.57 1.09
O3(g) + 2 H+ + 2 e = O2(g) +  H2O 2 2 1.00 -0.059 2.08 1.90 1.87 1.84 1.66

S2O8= + 2 e  =  2 SO4= 2 0 0.00 0.000 2.01 2.01 2.01 2.01 2.01
H2O2 + 2H+ + 2e = 2H2O 2 2 1.00 -0.059 1.78 1.60 1.57 1.54 1.37

Ce4+ + 1e = Ce3+ 1 0 0.00 0.000 1.61 1.61 1.61 1.61 1.61
MnO4- + 8H+ + 5e = Mn2+ + 4H2O 5 8 1.60 -0.095 1.51 1.23 1.18 1.13 0.85

HOO2. + H+ + 1e = H2O2 1 1 1.00 -0.059 1.51 1.33 1.30 1.27 1.10
Cr2O7= + 14H+ + 6e = 2Cr3+ + 7H2O 6 14 2.33 -0.138 1.33 0.92 0.85 0.78 0.36

O2 + 4H+ + 4e = 2H2O 4 4 1.00 -0.059 1.23 1.05 1.02 0.99 0.82
2IO3- + 12H+ + 10e = I2(s) + 6H20 10 12 1.20 -0.071 1.20 0.98 0.95 0.91 0.70

O2•- + 2H + 1e = H2O2 1 2 2.00 -0.118 0.94 0.58 0.67 0.47 0.11
o-Quinone +2H+ + 2e = Catechol 2 2 1.00 -0.059 0.84 0.66 0.63 0.60 0.43

Fe3+ + 1e = Fe2+ 1 0 0.00 0.000 0.77 0.77 0.77 0.77 0.77
O2 + 2H+ + 2e = H2O2 2 2 1.00 -0.059 0.70 0.52 0.49 0.46 0.29

MeBlu + 2H+ 2e = LeucoMethBlu 2 2 1.00 -0.059 0.52 0.34 0.31 0.28 0.11
Dehydro + 2H+ + 2e = Ascorb 2 2 1.00 -0.059 0.47 0.29 0.26 0.23 0.06

0-Quinone + 2H+ + 2e = Caffeic Acid 2 2 1.00 -0.059 0.46 0.28 0.25 0.22 0.05
Fumarate + 2H+ + 2e = Succinate 2 2 1.00 -0.059 0.44 0.26 0.23 0.20 0.03
[Fe(CN)6]3- + 1e = [Fe(CN)6]4- 1 0 0.00 0.000 0.36 0.36 0.36 0.36 0.36

Indigo Carmine + 2H+ + 2e = Red Indigo Carmine 2 2 1.00 -0.059 0.29 0.11 0.08 0.05 -0.13
Pyruvate + 2H+ 2e = Lactate 2 2 1.00 -0.059 0.23 0.05 0.02 -0.01 -0.18

Acetaldehyde + 2H+ + 2e = Ethanol 2 2 1.00 -0.059 0.22 0.04 0.01 -0.02 -0.19
SO4= + 4H+ + 2e = SO2(aq) + 2H2O 2 4 2.00 -0.118 0.20 -0.16 -0.21 -0.27 -0.63

GSSG + 2H+ + 2e = 2 GSH 2 2 1.00 -0.059 0.18 0.00 -0.03 -0.06 -0.23
Cu++ + 1e = Cu+ 1 0 0.00 0.000 0.16 0.16 0.16 0.16 0.16

S + 2H+ + 2e = H2S 2 2 1.00 -0.059 0.14 -0.04 -0.07 -0.10 -0.27
SO4= + 10H+ + 8e = H2S + 4H2O 10 8 0.8 -0.047 0.12 -0.02 -0.05 -0.07 -0.21
Cystine + 2H+ + 2e = Cysteine 2 2 1.00 -0.059 0.07 -0.11 -0.14 -0.17 -0.34

2H+ + 2e = H2(g) 2 2 1.00 -0.059 0.00 -0.18 -0.21 -0.24 -0.41
CO2 + 4H+ + 4e = 1/6*Glucose + H2O 4 4 1.00 -0.059 -0.02 -0.20 -0.23 -0.26 -0.43

HCOOH(aq) + 2 H+ + 2 e = HCHO(aq) +  H2O 2 4 2.00 -0.118 -0.03 -0.39 -0.44 -0.50 -0.86
NAD+ + H+  + 2e = NADH 2 1 0.50 -0.030 -0.12 -0.20 -0.22 -0.23 -0.32

NADP+ + H+ + 2e = NADPH 2 1 0.50 -0.030 -0.12 -0.20 -0.22 -0.23 -0.32
O2(g) +  H+ +  1e = HO2•(aq) 1 1 1.00 -0.059 -0.13 -0.31 -0.34 -0.37 -0.54

O2 + 1e = O2•- 1 0 0.00 0.000 -0.33 -0.33 -0.33 -0.33 -0.33
Cr3+ +  1e = Cr2+ 1 0 0.00 0.000 -0.42 -0.42 -0.42 -0.42 -0.42
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Controlled Redox Potential 
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Free and Complexed Forms of  
Iron and Copper 

Fe(II), Fe(III) and Cu(I), Cu(II) 











The Fe(II) and Fe(III) Complexes 
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“Antioxidant” Additions 

Glutathione 
Ascorbic Acid, Caffeic Acid 
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Redox Potential Changes with 
Light 

Redox Change and Thiol Release 
Champagne Example 



Redox Potential changes 
with different wavelengths 
of light exposure 
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