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Why Low Alcohol?

• Currently the NOLO beverage industry is

transforming, with steady growth so far between 

2018 and 2023 (Waehning and Wells, 2024)

• These beverages are distinguished from soft drinks, as they 

are meant to mimic alcoholic beverages

• Consumers

• More consumers are moderating their drinking, especially

younger consumers (Waehning and Wells, 2024)

• Consumers want: a favourable sensory profile, aroma, 

mouthfeel, colour, chemical composition and sound → Highly 

impactful on willingness to try (Smeets and de Graaf, 2019)

• Alcohol is seen as important to consumers in the wine

category, so mimicking that sensation is important (Paixao et 

al., 2020)

• Marketing is also important to consumers, so effective 

labeling and branding and PRICE has a key effect of NOLO 

consumption (Anderson and Kokole 2022)

• Previous positive experience with NOLO drinks are more likely 

to repeat purchase (Waehning and Wells, 2024)



Consumer Purchasing Trends

Statscan.gc.ca

LCBO Data (Dec. 2025)

NielsenIQ.com



Techniques for Reducing Alcohol

Vineyard:

• Late pruning (Frioni et al., 2016)

• Leaf area reduction (leaf area : crop weight) can delay sugar 

accumulation (Stoll et al., 2010)

• Application of growth regulators (Bucher et al., 2018)

• Harvest date management

Pre-Fermentation:

• Nanofiltration to reduce sugar from must (García-Martín et al., 2010)

• Glucose oxidase (GOX) to remove fermentable sugars from grape must 

(Sam et al., 2021)

Microbial Practices:

• Non-sacch yeast (Canonico et al., 2019)

• GMO yeast (Kutyna et al., 2010) NOT ALLOWED IN CANADA

• Arresting fermentation



Protocols in Action

In this project, the approach to reducing 

ethanol in wine is 3-tiered:

• Grape selection

• Yeast selection

• Post-fermentation methods

Buchervaslin.com, dailysevenfifty.com



Link to Niagara Climate?



Background

• Challenges
• Extreme temperature highs during the growing season 

– fruit quality, vine survival

• Extreme cold events during the winter that threaten 

vine survival

• Lack of rain or excessive rain, both compromise vine 

health, fruit quality

• Additionally, hail, variable and unpredictable 

precipitation and early frost also challenge wine 

production (Duley et al., 2023)

• The emergence of new pests and 

diseases pose an ongoing challenge to 

grape growing



Climate Shift

• Incidence of drought
• “Normally” not considered a primary concern for 

Ontario vineyards

• 2025 it was a concern

⁻ Young vines more susceptible to drought stress

Rise in temperature
• Advancement of veraison (sometimes)

• Increases susceptibility to:
• Sunburn

• Dehydration

• Fungal pathogen window increased

• Increase in sugar accumulation in the grapes, 

resulting in wines with higher alcohol content



VQA Ontario Vintage Report: 2025

“Another year of weather plot twists”



Photo Credit: D. Gill



General 

patterning of 

some key 

grape growing 

regions in the 

province are 

indicating an 

overall rise in 

temperature

In Ontario, 

three distinct 

viticultural 

regions are 

experiencing 

climatic shifts 

towards 

warmer 

growing 

seasons

Williamson et al., 2024



Quality impacts

Yield loss and uneven ripening (less fruit, more variability)

Higher juice pH and weaker flavour development can happen if vine function is 

compromised

When leaves are hit hard, you get defoliation → reduced photosynthesis → slower 

sugar accumulation and delayed ripening

Downy mildew can destroy crop quickly in a wet year, but it’s often the leaf loss + 

cluster damage that drives quality issues
Identification Guide to the Major Diseases of Grapes - agriculture.canada.ca

https://agriculture.canada.ca/en/agricultural-production/crop-protection/agricultural-pest-management-resources/identification-guide-major-diseases-grapes#downy
https://agriculture.canada.ca/en/agricultural-production/crop-protection/agricultural-pest-management-resources/identification-guide-major-diseases-grapes#downy
https://agriculture.canada.ca/en/agricultural-production/crop-protection/agricultural-pest-management-resources/identification-guide-major-diseases-grapes#downy


Quality impacts

Higher risk of Botrytis and sour rot because cracks = entry points

Off aromas/flavours: can contribute to musty/moldy characters and reduced fruit expression

Lower extractability / mouthfeel changes (skin damage affects phenolics, colour and texture)

More winery headaches: more sorting, higher SO₂ demand, more unstable ferments if fruit is 

compromised

Early-season infection (pea-size/early berry growth) is the most damaging for the fruit
Identification Guide to the Major Diseases of Grapes - agriculture.canada.ca

https://agriculture.canada.ca/en/agricultural-production/crop-protection/agricultural-pest-management-resources/identification-guide-major-diseases-grapes#downy
https://agriculture.canada.ca/en/agricultural-production/crop-protection/agricultural-pest-management-resources/identification-guide-major-diseases-grapes#downy
https://agriculture.canada.ca/en/agricultural-production/crop-protection/agricultural-pest-management-resources/identification-guide-major-diseases-grapes#downy


Enhancing Sustainability in Winemaking

• Choice of sustainable varieties
• Known as Fungus Resistant Varieties (FRGs) in 

literature

• Less susceptible to disease

• Therefore, significant reduction in vineyard sprays

• Early ripening (why do we want this?)

⁻ Less prone to early frost issues

⁻ For grapes to ripen, a minimum of 155 frost free days 

is recommended for early-ripening grapes, while a 

minimum of 180 frost free days is recommended for 

late-ripening varieties (Site selection for grapes | ontario.ca)

⁻ And importantly, a potential for wines with reduced 

alcohol

Wikifarmer.com

https://www.ontario.ca/page/site-selection-grapes


Available in Niagara?

These plus more!

Cabernet volos
Parents: Cabernet 
Sauvignon x 20-3

Soreli
Parents: Tocai Friulano x 
20-3 

Photo Credit: J. Kelly



VQA Approval of Varieties, Aug. 2025

O. Reg. 406/00 RULES OF VINTNERS QUALITY ALLIANCE ONTARIO RELATING TO TERMS 

FOR VQA WINE | ontario.ca

https://www.ontario.ca/laws/regulation/000406#BK11
https://www.ontario.ca/laws/regulation/000406#BK11


With these resistant varieties it is possible to 
cut down the number of fungicide control 
treatments, limit water waste, avoid 
unnecessary soil compaction and reduce 
production costs. All this can be achieved 
without harm to the quality, the healthiness 
and the character of the resulting wine, as 
highlighted by several lab tests and tasting 
sessions, which have shown how the final 
consumers appreciate the aromatic and 
organoleptic profile of these wines

Importance of Grapevine Material



Soreli

Data from VCR

Relevant to Ontario

Most commonly-sprayed 

grape diseases
Vivai Rauscedo - Innovation in viticulture

https://www.vivairauscedo.com/en/
https://www.vivairauscedo.com/en/
https://www.vivairauscedo.com/en/


Soreli 

Data from VCR

Vivai Rauscedo - Innovation in viticulture

The harvest parameters are dynamic, and there are options 
for a range of styles, so harvest timing is an important 
consideration
 Want to watch acid doesn’t drop too low
These represent a potential alcohol range of 10.4-13.6%

https://www.vivairauscedo.com/en/
https://www.vivairauscedo.com/en/
https://www.vivairauscedo.com/en/


Cabernet volos

Vivai Rauscedo - Innovation in viticulture

https://www.vivairauscedo.com/en/
https://www.vivairauscedo.com/en/
https://www.vivairauscedo.com/en/


Cabernet volos Data from Italy

Vivai Rauscedo - Innovation in viticulture

Site specific differences are highlighted here
 Yield range is site specific
These represent a potential alcohol range of 11.7-14.4%

https://www.vivairauscedo.com/en/
https://www.vivairauscedo.com/en/
https://www.vivairauscedo.com/en/


Grape Selection: FRGs in Niagara

VQA Ontario Sub-
appellation

Planting 
Year

Cultivar Rootstock

Vinemount Ridge 2022 Soreli 3309C

2021 Sauvignon rytos 3309C

Cabernet volos 3309C

Four Mile Creek 2021 Soreli SO4

Twenty Mile Bench 2022 Merlot kanthus 3309C

Vivai Rauscedo - Innovation in viticulture

https://www.vivairauscedo.com/en/
https://www.vivairauscedo.com/en/
https://www.vivairauscedo.com/en/


Budbreak Data

Thesis Work: Boris Mihajlovic, 

Willwerth Lab
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Budbreak Data

Thesis Work: Boris Mihajlovic, 

Willwerth Lab
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Cabernet volos vs Cabernet sauvignon (Site 4): Brix and TA
2025 Preharvest Monitoring

Cabernet volos Brix Cabernet volos TA

Cabernet sauvignon Brix Cabernet sauvignon TA
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Soreli and Sauvignon rytos vs Riesling (Site 4): Brix and TA 
2025 Preharvest Monitoring

Riesling Brix Soreli Brix Sauvignon rytos Brix

Riesling TA Soreli TA Sauvignon rytos TA



Preharvest Monitoring

Thesis Work: Holly Eaton

Variety Date °Brix pH TA (g/L)

Cabernet volos August 21 12.6 2.89 17.05

August 28 13.5 2.92 14.12

September 3 15.9 2.87 11.09

September 10 17.1 2.96 10.06

September 16 18.1 3.12 8.47

September 22 19.5 3.16 7.91

Soreli August 21 9.6 2.71 28.88

August 28 12.4 2.72 20.35

September 3 13.6 2.90 14.54

September 10 15.0 2.75 10.89

September 16 16.0 2.87 8.20

September 22 17.0 2.93 7.25

September 29 18.7 2.95 6.10

Sauvignon rytos August 18 12.1 2.53 26.21

September 3 14.7 2.78 19.36

September 10 16.1 2.62 14.22

September 16 18.5 2.78 11.50

September 22 20.1 2.84 9.43

September 29 20.8 2.90 8.38

Last year 

harvest: Sept. 9

Last year 

harvest: Sept. 11



Cab volos: Sept. 23/25
Soreli: Sept. 30/25



Yeast Selection for Reduced Ethanol: Rationale

Data Credit: F. Rivard, MSc Thesis Work

Other S. uvarum characteristics: Reduction in acetic acid, 

acetaldehyde and ethyl acetate, along with increased 

concentration of glycerol and succinic acid



Cabernet volos (Al Borgo)

Fermentations

Thesis Work: Holly Eaton

EC1118 

(Must)

CS6 (Must) EC1118 

(Wine)

CS6 (Wine)

Soluble 
Solids (Brix)

19.0±0.0 19.0±0.0 - -

pH 3.06±0.02  3.09±0.01  3.44±0.02  3.40±0.02  

TA (g/L) 7.1±0.0  6.8±0.2  7.0±0.1a 8.7±0.0b 

Residual 

sugar (g/L)

232.64±1

4.80

241.35±9.6

5

<LOQ* <LOQ

YAN (mg/L) 96±4 102±2 26±4 34±4

Acetic acid 

(g/L)

<LOQ** <LOQ 0.12±0.01 0.12±0.01

Ethanol (% 

v/v)

0.02±0.00 0.02±0.00 10.65±0.20
a

10.10±0.26
b

Glycerol 

(g/L)

<LOQ*** <LOQ*** 9.09±0.30a 14.38±0.56
b

Succinic acid 

(g/L)

<LOQ***

*

<LOQ**** 0.13±0.01a 0.20±0.03b

Commercial Strain: S. cerevisiae EC1118

Robust, fast 

fermenter

Alc. Tolerance: 

18%

Nitrogen needs: 

Low

Photo credit: Scott Labs Photo credit: J. Kelly



Soreli (Al Borgo Site)

Fermentations

Thesis Work: Holly Eaton

Commercial Strain: S. cerevisiae Sauvy

Photo credit: Scott Labs

Sauvy 

(Must)

CS6 (Must) Sauvy 

(Wine)

CS6 (Wine)

Soluble 
Solids (Brix)

17.0±0.0 17.0±0.0 - -

pH 3.04±0.0

2  

3.01±0.01  2.95±0.02  2.93±0.00  

TA (g/L) 5.9±0.0  5.9±0.0  7.0±0.0a 7.8±0.1b

Residual 

sugar (g/L)

215.55±

2.44

229.87±13.

73

0.25±0.23 <LOQ*

YAN (mg/L) 107±1 105±5 19±3a <LOQb**

Acetic acid 

(g/L)

<LOQ*** <LOQ 0.17±0.02a 0.07±0.05b

Ethanol (% 

v/v)

0.01±0.0

0

0.01±0.00 10.40±0.07
a

9.91±0.08b

Glycerol 

(g/L)

0.11±0.0

0

0.11±0.00 5.68±0.09a 9.23±0.72b

Succinic acid 

(g/L)

<LOQ***

*

<LOQ 0.26±0.00 0.29±0.05

Helps increase the aromatic 

expression white wine 

grapes

Little to no SO2 production

Alc. Tolerance: 14.5%

Nitrogen needs: Medium



Soreli (Reimer Farms Site)

Fermentations from Oct. 15th Harvest

Thesis Work: Holly Eaton

Commercial Strain: S. cerevisiae Sauvy
Helps increase 

the aromatic 

expression white 

wine grapes

Little to no SO2 

production

Alc. Tolerance: 

14.5%

Nitrogen needs: 

Medium

Photo credit: Scott Labs

Sauvy 

(Must)

CS6 

(Must)

Sauvy 

(Wine)

CS6 

(Wine)

Soluble 
Solids 
(Brix)

19.0±0.0 19.0±0.0 - -

pH 3.40±0.0

3  

3.42±0.02  3.21±0.01  3.18±0.02  

TA (g/L) 4.1±0.0  4.1±0.2  5.2±0.1a 5.9±0.1b 

Residual 

sugar (g/L)

258.62±3

0.96

252.42±10

.85

0.72±0.29a <LOQb*

YAN (mg/L) 136±0 134±5 <LOQ** <LOQ

Acetic acid 

(g/L)

<LOQ*** <LOQ <LOQa 0.06±0.01b

Ethanol (% 

v/v)

0.01±0.0

0

0.01±0.00 11.35±0.0

4a

10.95±0.1

6b

Glycerol 

(g/L)

0.14±0.0

0

0.14±0.00 8.15±0.29a 8.98±0.31b

Succinic 

acid (g/L)

<LOQ***

*

<LOQ 0.26±0.00 0.25±0.04



Low Alcohol Wines: How do we define them?



What About Post Fermentation?

• Easiest option: Blending

• Many different technologies exist for removal of 

alcohol in wine

• Spinning Cone, vacuum distillation, pervaporation

• Reverse osmosis

Considerations:

Passage of ethanol through a semipermeable 

porous membrane

• Retention of important aromatic volatiles

• Temperature sensitive

• Volume sensitive

• Membrane pore size matters

• Wine is concentrated, and water taken 

out is added back in

• Can impact organoleptic profile



Reverse Osmosis Trial 1

pH TA (g/L) Glucose/ 
Fructose 
(g/L)

Glycerol 
(g/L)

Ethanol 
(%v/v)

Starting 
wine

3.48 4.93±0.06 5.49±0.10 5.83±0.13 9.5±0.0

10% 
Removed

3.43 5.29±0.07 6.26±0.15 6.42±0.20 8.8±0.1

20% 
Removed

3.44 5.15±0.04 6.08±0.15 5.85±0.08 8.0±0.0

30% 
Removed

3.42 4.68±0.01 5.79±0.18 5.18±0.01 6.8±0.0

40% 
Removed

3.42 4.52±0.04 6.16±0.15 5.01±0.13 6.1±0.0

50% 
Removed

3.40 4.22±0.04 5.81±0.12 4.68±0.04 5.1±0.1

60% 
Removed

3.38 3.98±0.01 5.81±0.15 4.13±0.09 4.3±0.2

70% 
Removed

3.33 3.47±0.01 5.36±0.08 3.62±0.03 3.1±0.1

Final 
product 
~80% 
removed*

3.30 3.17±0.01 5.01±0.12 2.91±0.04 2.4±0.0

Permeate 3.70 2.15±0.01 0.17±0.00 3.36±0.04 8.7±0.0

RO Trial of mixed bulk wine (~800L). Samples were taken after each 10% of the total volume was removed and collected as permeated. The retentate samples were 

reconstituted back to the initial volume using RO water. Glucose/fructose and glycerol concentrations were measured using enzyme kits. Ethanol was measured by GC-FID.

*RO process was stopped when critical temperature of 25°C was reached and volume was too low to continue. The final volume removed was approximately 75-80%.
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Ethanol concentration (%v/v) measured by 

GC-FID for each reconstituted sample.



Reverse Osmosis Trial 2
pH TA (g/L) Glucose/ 

Fructose 
(g/L)

Glycerol 
(g/L)

Ethanol 
(%v/v)

Starting 
wine

3.23 7.50±0.03 3.28±0.03 7.35±0.07 11.53±0.0
3

10% 
Removed

3.22 7.42±0.02 3.55±0.01 7.20±0.02 10.64±0.0
1

20% 
Removed

3.22 7.26±0.01 3.48±0.01 6.74±0.01 9.65±0.00

30% 
Removed

3.18 6.92±0.06 3.43±0.03 6.28±0.07 8.54±0.01

40% 
Removed

3.19 6.44±0.03 3.29±0.06 5.83±0.10 7.34±0.04

50% 
Removed

3.14 5.89±0.05 3.12±0.05 5.19±0.13 6.28±0.04

60% 
Removed

3.09 5.26±0.00 3.18±0.06 4.93±0.12 5.23±0.01

70% 
Removed

3.08 4.56±0.01 2.87±0.04 4.15±0.18 3.94±0.01

Final 
product*

3.13 4.68±0.01 2.75±0.07 4.30±0.02 3.85±0.02

Permeate 3.55 3.06±0.01 0.07±0.00 3.86±0.00 10.76±0.0
1

Table 3. RO Trial of mixed bulk wine (~1000L). Samples were taken after each 10% of the total 

volume was removed and collected as permeated. The retentate samples were reconstituted 

back to the initial volume using RO water. Glucose/fructose and glycerol concentrations were 

measured using enzyme kits. Ethanol was measured by FOSS.

*RO process was stopped when critical temperature of 25°C was reached and volume was too 

low to continue. 

▪ Membrane size

o Nanofiltration membrane 

with 150-300 Da cut-off

o Many RO membranes have 

100 Da cut-off

▪ Loss of acidity
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Figure 1. Ethanol concentration (%v/v) 

measured by GC-FID for each 

reconstituted sample.
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Wine pH Titratable 
Acidity (g/L)

Free SO2 
(mg/L)

Total Sugar 
(g/L)

Glycerol 
(g/L)

Alcohol (%) 
(on bottle)

Nonalcoholic Wines

Vin (zero) Chardonnay 3.29 ± 0 7.30 ± 0.09 19.9 ± 1.0 41.5 ± 0.1 6.23 ± 0.03 <0.5

Carl Jung White 3.25 ± 0 6.47 ± 0.05 15.5 ± 0.5 49.0 ± 0.4 5.68 ± 0.01 <0.5
St.Regis Chardonnay 3.26 ± 0 7.20 ± 0.11 46.4 ± 1.4 41.9 ± 0.1 4.94 ± 0.01 <0.5
Eins Zwet Riesling 2.92 ± 0 9.36 ± 0.1 28.6 ± 1.7 37.2 ± 0.2 7.95 ± 0.14 <0.5
Eins Zwet Chardonnay 3.13 ± 0 7.90 ± 0.11 36.4 ± 0.8 41.4 ± 0.3 6.63 ± 0.15 <0.5
Eins Zwet Rosé 3.27 ± 0 9.71 ± 0.02 35.8 ± 0.3 39.2 ± 0.2 6.98 ± 0.17 <0.5
Vin (zero) Cab. Sauv. 3.45 ± 0 5.41 ± 0.01 39.5 ± 0.9 49.8 ± 0.3 7.83 ± 0.11 <0.5
Carl Jung Red 3.57 ± 0 5.66 ± 0.02 39.4 ± 2.3 48.6 ± 0.7 8.83 ± 0.15 <0.5
Eins Zwet Pinot Noir 3.44 ± 0 5.91 ± 0.07 48.7 ± 0.1 38.2 ± 0.1 8.18 ± 0.1 <0.5

Reduced Alcohol Wines

Casillero Sauvignon 
Blanc 3.13 ± 0 8.24 ± 0.02 16.6 ± 0.7 4.7 ± 0.1 6.09 ± 0.02 8.5

Peller Estates Pinot 
Grigio Light 3.37 ± 0 7.26 ± 0.14 17.0 ± 0 22.4 ± 0.1 5.22 ± 0.05 8

Stoneleigh Light Rose 3.13 ± 0 8.44 ± 0.4 9.0 ± 0.8 26.6 ± 0.2 4.79 ± 0.02 9

Peller Estates Cab. 
Sauv. Light 3.38 ± 0 5.44 ± 0.05 23.9 ± 0.6 4.6 ± 0.2 6.2 ± 0.05 8

Samples were taken from bottles of commercially available low and non-alcoholic wines. Basic wet chemistry 

protocols were followed for measuring pH, TA and free SO2. Enzyme kits were used to measure total sugar 

and glycerol.



What’s Next?

• Sensory analysis
• Reducing alcohol in wines by small increments to 

better understand the optimal removal target

• Better understanding of the FRGs through 

preliminary sensory analysis of the wines

• Continued monitoring of grapes
• Cold hardiness

• Preharvest monitoring

• Whole genome sequencing

• Additional fermentations
• 2026 ferments

• 2027 scaled up (partnership with Niagara College)



ORF-RE: Enhancing Resilience

Superior Performing Grapevine Program

Enhance Resilience 

• The Willwerth lab previously demonstrated that grapevine cultivar, 
clone, and rootstock can impact cold tolerance as well as yield and 
fruit quality

• We plan to continue clone and rootstock evaluations as well as 
testing new disease tolerant cultivars from European breeding efforts 
(i.e., Regent, Soleri, Cabernet Volos, Merlot Kanthus)

• We will examine vine performance and cold tolerance for these 
selections to determine best in class clones x rootstocks and new 
cultivars for ON 



Cold Hardiness Data: Willwerth Lab

Boris and Alex
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In the 2024-2025 dormant season (Figure 2), Soreli demonstrated better early-acclimation hardiness but was less-

hardy than Sauvignon rytos mid-winter. Cabernet volos exhibited the greatest cold tolerance at -24.9°C. The FRG 

cultivars exhibited varied responses to early-spring warming temperatures in March 2025. While both Soreli and 

Cabernet volos steadily lost cold hardiness in deacclimation, Sauvignon rytos appeared to reacclimate from an LTE of -

18.6°C to -20.1°C mid-April. Still, all cultivars exhibited strong freeze tolerance (below -17°C) at the end of the DTA 

sampling window, providing ample protection from early spring frosts. 



Thank you!

• Industry Partners

• Al Borgo Estates

⁻ Alessandro Spassiani

⁻ Mauro Salvador

• Reimer Vineyards

⁻ Art Reimer

• Ridgepoint Vineyards

⁻ Mauro Scarsellone

• Cave Spring Vineyards

⁻ Gabe DeMarco

• Funding Partners

• ORF-RE

• MSc Students

• Holly Eaton

• Fred Rivard

• Undergraduate 

Students

• Boris Mihajlovic

• Academic Partners

• Dr. Debbie Inglis

• Dr. Jim Willwerth

• CCOVI Partners

• Shufen Xu

• Lisa Dowling

• Alex Gunn

• Help in the Vineyard!
• Reid Ball

• Fei Yang

• Harman Singh

• Anuhya Madathil

• Nick Mackie

• Kevin D’Innocenzo
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