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AGENDA

Overview

Lowering SO2 levels

Antioxidant

Antimicrobial

Trials and results
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LOW SO2 WINEMAKING

How do we make wines with low(er) SO2?
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Understand SO2 activities

Reduce SO2 losses

Replace SO2 activities

Reduce SO2 additions at packaging



LOWERING SO2  LEVELS STARTS AT HARVEST
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SO2 ACTIVITIES
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ANTIMICROBIAL

(microbial control)

ANTIOXIDASIC

(enzymatic oxidation)

ANTIOXIDANT
(chemical oxidation)



SO2 PROTECTION
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ANTIMICROBIAL

(microbial control)

ANTIOXIDASIC

(enzymatic oxidation)

ANTIOXIDANT

(chemical oxidation)



CHEMICAL OXIDATION
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Danilewicz J. Interaction of sulfur dioxide, polyphenols, and Oxygen in a Wine – Model System: Centrol Role of Iron and Copper. 
Am. J. Enol. Vitic. 58:1 (2007)



METALS EFFECT ON SO2 LOSSES
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Danilewicz J. Interaction of sulfur dioxide, polyphenols, and Oxygen in a Wine 
– Model System: Centrol Role of Iron and Copper. Am. J. Enol. Vitic. 58:1 
(2007)



METAL REMOVERS PVI/PVP & CHITOSAN
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PVI/PVP
Vinylimidizole vinylpyrollidone
- Polymer which binds several different metal 

types. 
- Also removes smaller phenolics like 

hydroxycinnamates

CHITOSAN
- Different forms available and  vary in 

activities
- Processing can improve metal removal 

capacity
- Also removes smaller phenolics like 

catechins



POINTS WHERE METAL REMOVAL CAN OCCUR
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METAL REMOVING OPTIONS
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POINTS WHERE METAL REMOVAL CAN OCCUR
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Stabyl Met Containing Polysaccharide Blends

Pro FT/XP – Yeast hulls rich in polysaccharides blended with PVI/PVP
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ROLE OF PHENOLICS SO2 LOSSES
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Danilewicz J. Interaction of sulfur dioxide, polyphenols, and Oxygen in a Wine –
Model System: Centrol Role of Iron and Copper. Am. J. Enol. Vitic. 58:1 (2007)



WAYS TO DECREASE OXIDATIVE PRECURSORS
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OF WINE CATECHIN CONTENT

Tools for decreasing oxidative 
precursors

- PVPP – Stabyl PVPP
- PVI/PVP - Stabyl Met
- Polymer Blends – Claril HM
- Chitosan – Stab Micro
- Casein
- Hyperoxidation (not aromatic 

varieties)
- Separate hard press fractions

Catechin



CHEMICAL OXIDATION
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Danilewicz J. Interaction of sulfur dioxide, polyphenols, and Oxygen in a Wine – Model 
System: Centrol Role of Iron and Copper. Am. J. Enol. Vitic. 58:1 (2007)



PREVENTING SO2 LOSSES – AVOIDING OXYGEN PICKUP

These are processes where oxygen pickup is highest
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Adapted from : Morozova, K., Schmidt, O. (2011) Oxygen uptake during winemaking. FDW conference, Freiburg, 
April 6, 2011.

Operation Range O2 pickup (mg/L)
Racking 0.20 - 1.50
Pumping 0.10 - 0.20
Plate filtration 0.04 - 2.20
DE filtration 0.24 - 1.10
Cross Flow filtration 0.20 - 4.30
Membrane filtration 0.20 – 2.10
Cold stabilization 1.20 - 7.80
Electrodialysis 0.20 - 2.70
Bottling 0.38 - 9.10



SO2 PROTECTION
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ANTIMICROBIAL

(microbial control)

ANTIOXIDASIC

(enzymatic oxidation)

ANTIOXIDANT
(chemical oxidation)



APPLICATION OF SO2  FOR MICROBIAL PROTECTION
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MICROBIAL CONTROL WITH STAB MICRO + STAB MICRO M
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Chitosan: de-acetylation 
of chitin, polysaccharide 
derived from Aspergillus 
niger

Attraction chitosan (+) 
and microbe cell walls (-) 
=> Death of cells

Enartis Stab Micro and 
Enartis Stab Micro M: Pre-
activated chitosan, higher 
charge, higher contact 
surface, better efficiency



STAB MICRO EFFECT ON SPOILAGE MICROORGANISMS
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POINTS WHERE STAB MICRO CAN BE APPLIED
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FULL ENARTIS LOW SO2 PROTOCOL COMPARISON
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ACCELERATED AGING TRIALS - ACETALDEHYDE
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ACCELERATED AGING TRIALS – CHANGE IN ABS 420
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COMPLETE PROTOCOL CANNED CIDER EXAMPLE

- Cider fermented with 
10 g/hL Stab Micro M

- Treated with .1 ppm of 
Cu, then removed Cu 
with 10 g/hL Claril HM

- Canned with 0 ppm 
SO2
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- Same batch fermented 
without Stab Micro M

- Treated with .1 ppm of 
Cu, no addition of Claril 
HM

- Canned with 35 ppm 
Free SO2 , 70 ppm total

Trial Setup -



COMPLETE PROTOCOL CIDER EXAMPLE – NO SO2, Cu REMOVED
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COMPLETE PROTOCOL CIDER EXAMPLE

Comparing Low SO2 and Copper removal impact

60

0

0.5

1

1.5

2

2.5

3

3.5

4

0 20 40 60 80 100 120 140 160

H
yd

ro
ge

n
 S

u
lf

id
e 

(µ
g

/L
)

Days after canning

35 ppm  No SO2



TAKE AWAYS
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Limiting SO2 can help with reduction appearing in canned 
products

Understanding the activities of SO2 can help us to find ways 
to lower levels in canned wine production

There is good evidence that low SO2 and removing Copper 
may help with reduction. 
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