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Determination of alcohol in dealcoholized wine 
Relevant for: Wine producers, tax labs 

Dealcoholized wine must be checked for residual alcohol to meet legal limits and ensure 
accurate labeling while still having a palatable taste. The improved wine model of the Alcolyzer 

alcohol measurement module enables precise detection of very small alcohol amounts in 
dealcoholized wine, supporting reliable quality control. 

 

 
1 Introduction  

Non-alcoholic or “alcohol-free” wines are one of the 
fastest-growing segments of the beverage market with 
an estimated continuous annual growth of 7–10 %, with 
projections approaching USD 4 billion by 2030.[1] 
Most products either start as conventional wine and are 
then dealcoholized, or they are blended beverages 
based on grape must, juice and flavors. [2] Although 
described as “alcohol-free,” these wines typically contain 
small amounts of ethanol.[3] The ethanol residue acts as 
stabilizer, aroma carrier and enhances the smell and 
mouthfeel, often making it desirable to dealcoholize as 
close as possible to the lower legal limit.[4] 
Accurate quantification of residual ethanol is essential for 
regulatory compliance, consumer protection, and 
process control. As regulatory thresholds often fall below 
0.5 %v/v analytical methods used must be capable of 
measuring ethanol with high sensitivity, accuracy, and 
repeatability. [5]  
This application note presents an analytical approach 
suitable for determining ethanol in alcohol-free and 
dealcoholized wines with an accuracy of ≤ ± 0.15 %v/v, 
depending on the glycerol content. 

Analytical methods 
Accurate quantification of ethanol at very low 
concentrations requires analytical methods with high 
sensitivity, precision, and selectivity. Gas 
chromatography (GC-MS) remains the regulatory 
reference method in many regions due to its ability to 
reliably quantify ethanol down to trace levels and 
distinguish it from other volatile compounds [6]. However, 
this technique is expensive, time-consuming and 
requires well-trained staff to perform reliable analysis.  
 
Several established methods for wine analysis have only 
limited application for the analysis of dealcoholized 
products. Distillation and density measurement is not a 
suitable method as hardly ethanol is present. Also, in 
contrast to non-alcoholic beer analysis, enzymatic 
methods have not proven to be robust or reliable for non-
alcoholic wine. [7]  

 
Another technique frequently used is NIR spectroscopy. 
Therefore, the alcohol measuring module is an excellent 
alternative. Based on NIR technology, it can selectively 
determine the ethanol content in certain beverages. As it 
is already well known for alcohol determination in 
standard wines, the goal was to adapt and optimize the 
existing wine model to make ethanol determination below 
0.5 % v/v possible. [8] 
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2 Experimental  

13 white, rosé, red and 12 sparkling wine samples were 
analyzed with GC-MS and an alcohol measurement 
system consisting of a DMA density meter, an Alcolyzer 
alcohol meter module, and a magazine sample changer. 

Sample preparation 
All samples were withdrawn from sealed bottles and 
degassed by filtration if needed. Therefore approx. 
300 mL were transferred to an Erlenmeyer flask and 
shaken to release the CO2 from the sample.   
For analysis with the alcohol measurement system, the 
samples were transferred into 50 mL vials and sealed 
with caps. 
For analysis with GC-MS 10 mL of the degassed sample 
were mixed with 0.05 mL 1-Propanol as internal standard 
and finally transferred into headspace vials sealed with 
caps. 
Every sample was measured in triplicate with both 
measurement techniques. 

Note: Especially white wine can contain significant 
amounts of CO2. Without proper degassing, both density 
and alcohol measurement are falsified. 

 

Mean values of alcohol were compared to GC reference 
measurements. Repeatability of subsequent 
measurements was ≤ 0.01%v/v for all wine samples. 
Before optimizing the wine model, the difference 
between the alcohol module and GC was ≤ 0.2 %v/v for 
all types of wine (Figure 1 to 4).  

 
Figure 1: Alcohol values of sparkling wine determined with the 
Alcolyzer alcohol meter module with the old wine model (red 
columns) and the new wine model (green columns) and GC-MS 
(blue columns).   

 

 
Figure 2: Alcohol values of white wine determined with the Alcolyzer 
alcohol meter module with the old wine model (red columns) and 
the new wine model (green columns) and GC-MS (blue columns).   

 

 
Figure 3: Alcohol values of rosé wine determined with the Alcolyzer 
alcohol meter module with the old wine model (red columns) and 
the new wine model (green columns) and GC-MS (blue columns).   
 

 
Figure 4: Alcohol values of red wine determined with the Alcolyzer 
alcohol meter module with the old wine model (red columns) and 
the new wine model (green columns) and GC-MS (blue columns).   

 
With the improved wine model, the deviation relative to 
the GC reference was reduced to ≤ 0.1 %v/v for all wine 
types. 
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Comparing the alcohol module results with GC reference 
data showed a clear trend: as extract content increased, 
the difference between the two methods increased. The 
new optimized model mitigated this trend and additionally 
lowered the overall difference to the reference analysis 
(Figure 5). 
 
Figure 5: Difference of the alcohol value determined with the 
Alcolyzer alcohol meter module to GC-MS. Difference of the old 
wine model (red dots) and the new wine model (green dots).  

 
 

4 Influence of Glycerol 

Glycerol is naturally produced during alcoholic 
fermentation by wine yeast and typically occurs at 
concentrations of 5–15 g/L in finished wine. Because it is 
a non-volatile compound, dealcoholizing techniques such 
as vacuum distillation, membrane separation, or 
spinning-cone column treatment remove ethanol but do 
not remove glycerol, leaving its concentration largely 
unchanged in alcohol-free wine. Glycerol contributes to 
sweetness, viscosity, and mouthfeel, helping to maintain 
body in dealcoholized products where alcohol, and thus 
part of the sensory structure, has been reduced or 
removed. 
Eight wine samples were analyzed using GC-MS and a 
non-pressurized alcohol measurement system for alcohol 
determination. Additionally, their glycerol content was 
determined using an enzymatic test. It was shown that 
with increasing glycerol content also the deviation 
between the alcohol values obtained by the Alcolyzer 
alcohol meter module and GC increases (Figure 6). 
Eliminating the effect of glycerol by calculations leads to 
an improved match between the alcohol meter module 
and GC data. 

Figure 6: Difference of the alcohol value determined with the 
Alcolyzer alcohol meter module to GC-MS. Difference for the old 
wine model (red dots) and the new wine model (green dots). 
Additionally, the influence of glycerol is plotted (yellow dots). 

 

Based on the measurements, the following influence of 
glycerol on the alcohol accuracy could be calculated for 
different glycerol concentrations (Table 1). 
 
Table 1: Alcohol accuracy compared to GC for alcohol free wine, 
depending on glycerol content.

Alcohol accuracy Glycerol concentration in wine 

< 0.05 %v/v  

  

  

 

The Alcolyzer alcohol meter is a suitable instrument for 
the quantification of alcohol in various kinds of alcoholic 
and non-alcoholic beverages. Recent improvements of 
the integrated wine model have expanded the device’s 
application capabilities, including reliable analysis of 
dealcoholized wines. The updated models are 
automatically implemented from SW version 7.0.1.  
Comparison measurements with the reference method 
GC-MS showed a comparability of ≤ ± 0.15 %v/v, 
depending on the glycerol content for a broad selection 
of dealcoholized wines. This makes the Alcolyzer alcohol 
meter a reliable partner in meeting national and 
international regulations and the correct labeling of 
finished products. 
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