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Summary and Introduction 
 

High concentrations of sulfur dioxide at crush can enhance color extraction during maceration.  This study 

examines the impact of high levels of sulfur dioxide at crush on color and phenolic extraction.  Pinot noir from a 

single vineyard block was sorted, destemmed, and divided into 4 T bins.  The T bins received either 50ppm, 

100ppm, 150ppm, or 200ppm sulfur dioxide at crush.  All other treatments between wines were identical.  150ppm 

and 200ppm sulfur dioxide seemed to induce a slightly longer lag phase relative to lower levels of sulfur dioxide, 

but otherwise fermentation kinetics were similar.  Wine chemistry was similar between treatments, except that TA 

and lactic acid decreased slightly with increasing levels of sulfur dioxide.  Total, free, and molecular sulfur dioxide 

increased with increasing concentrations added at crush.  Color intensity, anthocyanins, catechin, epicatechin, and 

tannin all seemed to increase as well from increasing sulfur dioxide usage.  Overall, lower rates of sulfur dioxide 

tended to have higher Fruit Intensity.  100ppm of sulfur dioxide had a strong tendency for the highest 

Fruit Intensity and lowest Herbaceous/Green character.  Body tended to be higher at 100ppm as well.  

Higher rates of sulfur dioxide addition (above 100ppm) tended to increase Astringency.  The perception 

of Acidity may have been increased by higher sulfur dioxide levels as well.  The most preferred wine was 

the wine produced with 100ppm of sulfur dioxide.  More studies should be performed to evaluate the use 

of sulfur dioxide at crush, particularly with other grape varieties. 

Results and Discussion 

150ppm and 200ppm sulfur dioxide seemed to induce a slightly longer lag phase relative to lower levels of 

sulfur dioxide, but otherwise fermentation kinetics were similar.  The control lot completed MLF (<0.10g/L malic 

acid) 10 days post-racking with a linear increase in completion time relative to sulfur dioxide concentration at crush 

thereafter up to 26 days.  Wine chemistry was similar between treatments, except that TA and lactic acid decreased 

slightly with increasing levels of sulfur dioxide.  Total, free, and molecular sulfur dioxide increased with increasing 

concentrations added at crush.  The amount of bound sulfur dioxide tended to increase as well.  Color intensity, 

anthocyanins, catechin, epicatechin, and tannin all seemed to increase from increasing sulfur dioxide usage.  These 

results suggest that increased concentrations of sulfur added at crush could be used to increase anthocyanin and 

tannin concentration without preventing or significantly delaying alcoholic fermentation or malolactic conversion. 

Wine Chemistry 

 Ethanol 
(%vol/vol) 

Residual 
Sugar (g/L) 

pH 
TA 

(g/L) 

Volatile 
Acidity 
(g/L) 

Malic 
Acid 
(g/L) 

Lactic 
Acid 
(g/L) 

Total 
SO2 

(ppm) 

Free 
SO2 

(ppm) 

Molecular 
SO2 (ppm) 

50ppm 12.74 <1 3.26 5.98 0.66 <0.15 2.03 63 17 0.82 

100ppm 13.24 <1 3.31 5.72 0.66 <0.15 1.81 64 24 1.07 

150ppm 13.31 <1 3.27 5.68 0.61 <0.15 1.90 82 22 1.07 

200ppm 13.24 <1 3.30 5.54 0.59 <0.15 1.79 97 30 1.36 

% Change 100ppm 4%  2% -4% 0%  -11% 2% 41% 30% 

% Change 150ppm 4%  0% -5% -8%  -6% 30% 29% 30% 

% Change 200ppm 4%  1% -7% -11%  -12% 54% 76% 66% 

Results from ICV in Mid March 2018 
 

Color Profile 
 A420 A520 A620 Hue (420/520) Intensity (420 + 520 + 620) 

50ppm 0.094 0.113 0.023 0.832 0.230 

100ppm 0.101 0.122 0.025 0.828 0.248 

150ppm 0.104 0.132 0.026 0.788 0.262 

200ppm 0.101 0.127 0.025 0.795 0.253 

% Change 100ppm 7% 8% 9% 0% 8% 

% Change 150ppm 11% 17% 13% -5% 14% 

% Change 200ppm 7% 12% 9% -4% 10% 

Results from ICV in Mid March 2018 



 

 

 

 
 

Phenolic Profile 
 Caffeic Acid (mg/L) Caftaric Acid (mg/L) Catechin (mg/L) Epicatechin (mg/L) Gallic Acid (mg/L) 

50ppm 5 14 113 56 18 

100ppm 5 14 132 66 20 

150ppm 5 21 139 70 20 

200ppm 5 23 137 69 20 

% Change 100ppm 0% 0% 17% 18% 11% 

% Change 150ppm 0% 50% 23% 25% 11% 

% Change 200ppm 0% 64% 21% 23% 11% 

Results from ETS in Early November 2017 

 

Phenolic Profile 

 
Malvidin 

glucoside 
(mg/L) 

Monomeric 
Anthocyanins 

(mg/L) 

Polymeric 
Anthocyanins 

(mg/L) 

Quercetin 
(mg/L) 

Quercetin 
Glycosides 

(mg/L) 

Tannin 
(mg/L) 

Total 
Anthocyanins 

(mg/L) 

Resveratrol 
(cis and 
trans) 
(mg/L) 

50ppm 112 129 5 1 5 182 134 0.5 

100ppm 143 156 5 1 5 191 161 0.6 

150ppm 140 154 6 1 6 227 160 0.9 

200ppm 152 168 6 1 7 234 174 1.0 

% Change 100ppm 28% 21% 0% 0% 0% 5% 20% 20% 

% Change 150ppm 25% 19% 20% 0% 20% 25% 19% 80% 

% Change 200ppm 36% 30% 20% 0% 40% 29% 30% 100% 

Results from ETS in Early November 2017 

 

 

For the April 18 tasting, there was a strong trend for the 100ppm wine to have higher Fruit Intensity 

(LSD=0.87) and to have lower Herbaceous/Green character (LSD=0.88).  There was a slight tendency for Body 

and Overall Aromatic Intensity to be higher in the 100ppm wine, for Overall Aromatic Intensity to be lower in the 

200ppm wine, and for Astringency to be higher in the 150 and 200ppm wines.  In general, the most preferred wine 

was the 100ppm wine, and the least preferred wine was generally the 150ppm wine. 
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 50ppm 100ppm 150ppm 200ppm Total Votes 

Most Preferred 13% 63% 13% 13% 8 

Second Most Preferred 57% 14% 14% 14% 7 

Third Most Preferred 14% 14% 14% 57% 7 

Least Preferred 14% 0% 57% 29% 7 

 

For the descriptive analysis on May 9, there were no strong trends for the descriptors used in this 

study.  200ppm sulfur dioxide tended to have higher Overall Aromatic Intensity and Astringency.  Higher rates of 

sulfur dioxide tended to increase acidity, and perhaps increased Body as well.  Lower rates of sulfur dioxide tended 

to have higher Fruit Intensity.  Other results were mixed.  In general, the 100ppm wine was most preferred, and the 

50ppm tended to be least preferred. 

 



 

 

 

 

 

 

 50ppm 100ppm 150ppm 200ppm Total Votes 

Most Preferred 29% 43% 14% 14% 7 

Second Most Preferred 0% 60% 20% 20% 5 

Third Most Preferred 0% 0% 40% 60% 5 

Least Preferred 50% 17% 17% 17% 6 

 

 Overall, lower rates of sulfur dioxide tended to have higher Fruit Intensity.  100ppm of sulfur dioxide had a 

strong tendency for the highest Fruit Intensity and lowest Herbaceous/Green character.  Body tended to be higher 

at 100ppm as well.  Higher rates of sulfur dioxide addition (above 100ppm) tended to increase Astringency.  The 

perception of Acidity may have been increased by higher sulfur dioxide levels as well.  The most preferred wine 

was the wine produced with 100ppm of sulfur dioxide.  More studies should be performed to evaluate the use of 

sulfur dioxide at crush, particularly with other grape varieties.  

Methods 

Pinot noir (Oregon) from a single vineyard block was sorted, destemmed, and divided into 4 equal 0.75 ton 

lots.  All winemaking parameters between lots were identical with the exception of increasing rates of sulfur dioxide 

additions made prior to fermentation. Additions were made as a 5% (w/v) potassium metabisulfite solution using 

rates of 50 (control), 100, 150, and 200ppm respectively.  Following alcoholic fermentation and prior to pressing, 

228L free run juice from each lot was racked to 4 identical and neutral French oak barrels and inoculated with 1g/hL 

malolactic bacteria.  

These wines were tasted on April 18 and May 9.  In order to balance the data set to perform statistical 

analysis for descriptive analysis on the April 18 tasting, any judge who had not fully completed the descriptive 



 

 

 

 
analysis ratings were removed.  In order to then make the number of judges between groups equivalent, one judge 

from group 2 was transferred to group 3.  This resulted in a final data set of 3 groups, each with 3 judges (considered 

as replications within groups, and groups were considered as assessors).  Data was analyzed using Panel Check 

V1.4.2.  Because this is not a truly statistical set-up, any results which are found to be statistically significant (p<0.05) 

will be denoted as a “strong trend” or a “strong tendency,” as opposed to general trends or tendencies.  The 

statistical significance here will ignore any other significant effects or interactions which may confound the results 

(such as a statistically significant interaction of Judge x Wine confounding a significant result from Wine alone).  The 

descriptors used in this study were Fruit Intensity, Herbaceous/Green, Overall Aromatic Intensity, Acidity, 

Astringency, and Body. 

The same procedures for data analysis were used on the May 9 tasting.  For the descriptive analysis in this 

tasting, one judge was transferred from group one to group 2 so that each group had two judges, for a total of 6 

judges. 


