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Market share of non-alcoholic alternatives continues to grow.

The share of non-alcoholic wine in Germany is still relatively small (1,5% 
vol.), but production, demand and awareness are steadily increasing. 

With sparkling wines we are more advanced:

 the share of dealcoholized sparkling wine increased in Germany from
6,8 –to 7,5% vol. (VDS)

According to YouGov, 47% of 18-24 year olds in the EU do not drink 
alcohol.

However, pressure on the industry is growing, including strickt anti-alcohol 
campaigns. 

Non-alcoholic continues to grow in many countries
Predicted development of non-alcoholic and low-alcoholic wines 2021-2025 by country
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Non-alcoholic wine, or dealcoholized wine, is not a 'new' 
product.

The first patent for producing alcohol-free wine by 
vacuum distillation was granted in 1903.

Professional production of non-alcoholic wine has been 
made since 1908 (Carl Jung, Rüdesheim, Germany).

Production is mainly in the hands of specialists, whose 
numbers are increasing.
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TECHNOLOGY
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APPROACHES BASED ON MEMBRANE 
TREATMENTS 

Schmitt 2011+2012, Emrich 2018, Mäurer 2017, Romfil 2018
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1908 Company Carl Jung/Rüdesheim patent on plant for 

vacuum distillation   

Common for production of dealcoholized wine and beer

Continuous de-alcoholization < 0,5% vol. + blending  

Process temperature 30-40°C / 100-120mbar

 Total loss of CO2 / dealcoholized sparkling wine?

Distillate > 70% vol. → commercialization as spririt / brandy 

In Germany due to tax issues under sealed conditions 
Wein –wine
Verdampfer - evaporator
Brüden- vapor
Destilltationskolonne – distillation 
column
Kondenstator- condenser
Destillat- spirit
Alkoholfreier Wein- alcohol free wine
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SPINNING CONE COLUMN / SCC

EXAMPLE FOR THE TREATMENT IN TERMS OF 
PARTIAL DE-ALCOHOLIZATION
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Example: ~ 25-35% 
wine-liquid 
(endorgenous)
Can be partly recovered
by concentration
(further distillation) 

1000l 
10,5% vol.

12,5l Pre-Run 
54% vol.

987,5l
9,1% vol.

722,5l
0,1% vol.

265l Alcohol fraction
38% vol.
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A new commercial application for the recovery of aromas from spirits 
fractions based on adsorbers was investigated.

A distillate fraction from a dealcoholized Muscat wine (Gelber Muskateller/Muscat 
à petits grains blancs) was treated with an exchanger resin 
(Solos, Vaterstetten, Germany) to recover aromas from the dealcoholization process.

The recovered fraction was then added to the dealcoholized fraction to compensate for aroma losses 
during distillation under vacuum.
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Deodorized
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Desorption 
Agent

1. Adsorption

2. Desorption

IV

Schmitt et al. 2023
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SENSORY EFFECT OF ETHANOL

Yu 2008, Zamora 2006,, Longo et al. 2018 ; Blank, Vidal  20119

Ethanol is the major volatile component in wine

The sensory effect of ethanol in wine is complex and far-
ranging

↑ Alcohol enhances ↓ Alcohol reduces

„Heat“ – thermal effect Fruitiness

Body Aroma intensity

Sweetness Acidity

Bitterness saltiness

Major changes on sensory profile due to removal of alcohol!
 Enological interventions to buffer/re-balance those changes necessary!
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SENSORY EFFECT OF ETHANOL REMOVAL

(David-Vaizant, Alexandre 2018) 10

The de-acloholisation of ethanol from wine can cause some
„collateral damage“ such as:

- Thermal damage

- Severe oxidation

- Microbiological spoilage

- CO2 loss

- Severe aroma losses

The 12-20% volume loss goes along with concentration
effect of non-volatile components

Product recall: De-alcoholized white and 
red wines recalled due to risk of 
explosion

https://www.frontiersin.org/people/u/40772
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Several studies show a significant reduction of mouthfeel in 
terms of body and fullness as major change
(Sam et al., 2021 Ma et al., 2022 Sam et al., 2021 Schmitt et al., 2023)
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Apple NS

Citrus NS

Peach NS

Body/Fullness***

Acidity*

Bitterness***

Sweetness***

Cooked Vegetables NS

Riesling dry (Anova n=22 Judges)

Control Wine De-alcoholized

Dealcoholized + Grape Tannin Dealcoholized + Oak Tannin

Dealcoholized + Mannoprotein Dealcoholized + Mannoprotein +Grape Tannin

How to substitute ethanol?

Are all wine styles suitable for dealcoholization?
Red vs. Sparkling Wine?



HOCHSCHULE GEISENHEIM UNIVERSITY I

SELECTION OF BASE WINES
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When selecting the base wines, the following must be taken into 
account   

• No sensory defects   

• No residual sugar if possible   

• Complex wine flavours      

(wood, mature notes, spontaneous notes, etc.)

• Acidity of one to two grams per litre       

per litre below the usual level  

• No chaptalized wines!

 Irrelevant for subsequent dealcoholisation! An
obstacle for the industry. Many wines are not
produced specifically for subsequent
dealcoholisation.
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There are several enological strategies to enhance / 
balance the body/mounthfeel of dealcoholized wine such 
as:

- Residual sugar

- Yeast mannoproteins

- Polysaccharides

- Tannins

- CO2

- And others like Glycerol are in discussion

- What about new thresholds for existing methods?

Ranking according to preference
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De-alcoholized + sucrose
Significance <0,005** n=22

 Average sugar level on the market
~ 40g/L Schmitt et al. 2023 and Podworny 2024)
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Ranking according to personal preference
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Ranking according to personal preference
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 No effect through additions, even with Glycerol!  No effect through additions
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SENSORY EFFEKT OF CO2

Tasting with Airen

Beverly J Cowart 1998;Blankenhorn 2011; Symoneaux et al. 2015 
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CO2 acts as a trigeminal stimulant ranging from:

- tingling or prickling to mild irritation

Sensory threshold in wine is supposed to be 0,6g/l-0,8g/l

Slight increase in taste intensity scores is observed with     
carbonation for most flavors. 

Carbonation can create new taste characteristics, primarily 
sour and/or bitter notes. 

 Therefore, it seems to be a promising solution to tailor           
dealcoholized wines to consumer 
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; Coetzee, C., 2020Saint-Eve, A., et al., 2009 ; 16

Carbon dioxide in beverages elicits sensations such as: 
"tingling," "prickling," "burning," "effervescence," and 
"sparkle." 

It is widely recognized that insufficient CO2 concentrations 
can lead to a wine tasting "flat" and lacking in freshness

Additionally, effervescence and fizziness is considered as 
the main sensory attributes of soft drinks, which play a 
crucial role in enhancing flavor and providing a refreshing 
sensation.

Majority of the German market for dealcoholized wine is 
above 3g/l  (80% of the market!)

 Threshold in dealcoholized wine “so far” unclear
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Tasting with Airen

17

Threshold of CO2

n=2x17
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Elevated values of CO2 increase body sensation in dealcoholized samples n=2x17
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SENSORY EFFECT OF GLYCEROL

Eustace, R. and Thornton, R.J., 1987;Noble and Bursick 1984;Rankine and Bridson
1971; Nieuwoudt et al. 2002 19

Glycerol is the major polyol produced by fermentation

Glycerol ranges from 5 g/L to 14 g/L in dry and semi-dry 
wines and up to 25 g/L in botrytised wines

In average red wines contain higher concentrations 
(10,49g/L) than white wines (6,82g/L)

The sensory impact of glycerol is not entirely clear. 

It effects perceivable viscosity and body (dependend on the 
wine and glycerol concentrations)

The sensory threshold is about 5.2 g/L for sweetness, 
glycerol can be expected to contribute this attribute in dry 
wines, although this effect is probably not consistent with 
residual sugar

It does not contribute to the aroma of the wine due to its 
non-volatile characteristics, but it  enhances smoothness 
and can bring some body to wine

Increased intake of glycerol (10g) can lead to digestive 
problems (Bundesinstitut für Arzneimittel und Medizinprodukte 
2016)



HOCHSCHULE GEISENHEIM UNIVERSITY I

SENSORY EFFECT OF GLYCEROL

Schmitt et al. 2023 20

Study from 2023 on dealcoholized wines shows
some odd values that indicate an addition.

Values where far above „wine-like“ values (>70g/l)

Indication that lower doseses did not have a clear
effect on the product quality???
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REALLY ALCOHOL-FREE????

0,0%?  Necessary/ Zero etc…???
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Opinions on this differ (see. DDW 22/2022)

Thesis (A. Niebrzydowska 2023) clear difference between 
D/PL

Dealcoholisation below 0.05% is very intensive and 
goes hand in hand with comparatively greater flavour 
losses

 Marketing vs. Product quality?!

But it is essential for the designation as ‘halal’

(Market significance unclear ~1%?)

From 0,5 to 0,05% vol. is as long as 
from 5 to 0,5% vol.

'...Already 90 min after the start of
drinking (corresponding to 30 min after
the end of drinking) no more alcohol
could be detected in any case. The
highest serum alcohol concentration
measured was 0.0069 g/l,
corresponding to a BAC of 0.0056‰
(Pro-band 62...').
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REALLY ALCOHOL-FREE????

Braucht es wirklich 0,0%? / Zero etc…???
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'...Already 90 min after the start of
drinking (corresponding to 30 min after
the end of drinking) no more alcohol
could be detected in any case. The
highest serum alcohol concentration
measured was 0.0069 g/l,
corresponding to a BAC of 0.0056‰
(Pro-band 62...').
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There are several enological strategies to enhance / 
balance the body/mounthfeel of dealcoholized wine such 
as:

- Residual sugar (removal of alcohol corresponds to
approximately 25g/L sugar!!!)

- Yeast mannoproteins

- Polysaccharides

- Tannins

- CO2

- And others like Glycerol are in discussion

- What about new thresholds for existing methods?

Ranking according to preference
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Significance <0,005** n=22
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FURTHER PRODUCTS? ALTERNATIVES? 
PROXYS?

24Frischeparadies 2023
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Flight 1 3 wines each

Effect of CO2 on the sensory matrix
• A) Initial Wine
• B)0g/L
• C)1,6g/L
• D)3g/L
• E)10g/L

26
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Flight 2

Residual Sugar? Edulcoration?
• What is the right amout and the

right choice in terms of sugar?

• A) 30g/L residual sugar –
unfermented must

• B) 30g/L residual sugar –
rectified grape ,must

27
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Significance <0,005** n=22



HOCHSCHULE GEISENHEIM UNIVERSITY I

Flight 3

Dealcoholized Sparklings?
• A)

• B) 

28
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Contact:
Hochschule Geisenheim University
Matthias Schmitt
Von Lade Strasse 1
D 65366 Geisenheim
Matthias.Schmitt@hs-gm.de
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