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Summary
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Sulfur dioxide - properties

Antiseptic Antioxidant

Antioxidase
Other

functions

SO2 selectsthe must microflora and 
acts asan antimicrobialin wines
Å apiculateyeasts
Å aceticand lacticacid bacteria
Å Brettanomycesspp.

Chemical oxidation
Polyphenols

Oxygen
Metals

Radical species

Acetaldehyde

Enzymatic oxidation
GrapePPO:
Tyrosinase

Botrytiscinerea PPO:
Laccase

Å Solubilizingagent
Å Finingagent
Å Bindingagent

SO2

Factors



Physical treatments and processing aids

Alternatives additives

Winemaking practices

It ispossibleto 
eliminate sulfur

dioxide or reduce 
its content?
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Sulfur dioxideðTo reduce or eliminate it?

Å Allergy (1% of population)
Å Intolerance
Å WHO indication

Å Easy to use
Å Easy to produce
Å Cheap
Å Effective  

Avoid SO2 to improve the 
ȰÎÁÔÕÒÁÌÎÅÓÓȱ ÏÆ ×ÉÎÅÓ

Health issues

EU SO2 Limits red wines
Conventional(sugarsЇ Ψ ÇȾ,Ɋ ȡ 150 mg/L
Organic(sugarsЇ Ϋ ÇȾ,Ɋ ȡ 100 mg/L  
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Sulfur dioxide - howto increaseeffectivenessin winemaking

pKa1

SO2(gas) ҭ SO2(aq) ҭ HSO3
-(aq) ҭ SO3

2-(aq)

pKa2

Ғ 1.8 Ғ7
Å pH
Å ethanol
Å temperature

Molecular 
SO2 Factors:

Binding
Acetaldehyde irreversible
Other acid and 
polyphenols reversible

BoundSO2

Free SO2

Bacteria : 0.5- 1 mg/L
Yeasts: 1 - 2 mg/L

Target 



Inert gas (CO2, 
Nitrogen, Argon)

Yildirim & Darici, 2020, JMBFS

9th November 2020 
OENOBIO Conference

Maria Alessandra Paissoni -
Università degli Studi di Torino

6

SO2 Alternatives

Not all these alternatives can be used in organic wines production! 
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SO2 Alternativesðpost-harvest
Å Fast processing and fast 

fermentation start
Å use ADY or spontaneous 

starter
Å Bioprotection

Å Glutathione-(not as direct 
addition)

Å ReducingOxygenduringcrushing: 
Dry Iceand inert gas 

Å O2 Trapping: Ascorbicacid 
(alwaysuse with SO2)

Å Botrytiscinerea laccasecan oxidize
glutathioneadducts

Å Grape health status 
Å Grape conditions 

(machine-harvested, 
temperature, liquid/solid)

Maria Alessandra Paissoni -
Università degli Studi di Torino
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Vignault et al., 2019, OENO One

SO2 Alternatives- Focus on Oenological tannins
Inhibition of laccase activity

Pascual et al., 2017, Food Chem.

Oxygen consumption 
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Montepulciano Merlot Cabernet
sauvignon

Syrah Aglianico Sangiovese Nebbiolo

Аϻ #ÏÌÏÒ )ÎÔÅÎÓÉÔÙ έΨÈ

Ellagitannin Quebracho Seeds tannin 1 Seeds tannin 2 Skin tannin

Color protection Å Prevent anthocyanins oxidation
Å Tannins interacts with anthocyanins: 

condensation and copigmentation  

Paissoni et al., 2020, Food Chem.

VARIETY EFFECT
Effectiveness depends on 

anthocyanins ratio (different 
extractability and oxidability)


