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Introduction 



Main sources of polyphenols in 
beer 



Global Production of beer 

Source: Brewers Association, 2015 



Most popular areas where producing beer vinegar 

 



Aim: valorisation of brown beer by 
alternative fermentation process, in 
order to obtain a beer based value 
added product  
Resulted  product: value added - Brown 
beer vinegar 

 



State of the art 

 
 



Experimental design 

Brown Beer 

Brewing process UASVM 
Cluj-Napoca Pilot Plant 

 
 

Folin-Ciocâlteu Method 
Gallic acid calibration 

curve 
y = 1,11780x + 0.00000;  

R2 = 0.99748 
 
 

Brown Beer Vinegar 

-Thermo Scientific HPLC UltiMate 3000 
system  
-quaternary pump delivery system 
Dionex UltiMate 3000 (UHPLC+ 
focused),   
-Dionex Ultimate 3000 photodiode 
array detector, -Dionex Ultimate 3000 
column oven and Dionex Ultimate 
3000 autosampler  

 

Artisanal Acetic 
fermentation 

Total Phenolic Content 

HPLC-DAD 
Chromatography  



Brewing process  
UASVM Cluj-Napoca Pilot Plant 

 



Brewing technology 

 
 
 
 
 
 
 
 
 Fermentation process monitoring 



Process monitoring 
Brewing technology 

Beer analysis: 
-fermentation 
grade; 
-pH; 
- alcohol content. 
 



Acetic fermentation of brown beer 
O2 

25oC 
4 

wks 

Analysis 

Stabilization 
Pasteurization 

 (60-70oC, 20-30 min) 
Conditioning 

Bottling  



Process monitoring 
Final product monitoring 

Brown beer vinegar analysis: 
- pH; 
- TFC (Folin-Ciocalteau) 
- Antioxidant activity (DPPH method) 
- LC-MS Analysis 



Chemical assessment – beer vs. Beer 
vinegar 

 
Beer vinegar:  
 
• pH: 3.4 

 
• TPC: 142,5 

mgGAE/100 mL 
• DPPH: 20,17 % 

 

 
 
Brown beer :  
 
• Alcohol content, % 

vol. : 6,8 
• TPC: 70,9 mg GAE / 

100 mL 
• DPPH: 15,82 % 
 

 



Polyphenols 
Beer chromatogram at 280 nm 

Beer vinegar chromatogram at 280 nm 



Polyphenols quantification 
Calibration curve of Catechin

y = 14,632x - 97,209
R2 = 0,9985
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Conclusion 

• As an increase in total polyphenols was 
revealed after acetic fermentation of beer, its 
biovalorisation, lead to obtaining of a 
functional beverage, which represents also a 
value added product, due to its increasing 
polyphenol content. 

 



Thank you for 
your attention ! 
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