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THE USE OF THE ENZYME PREPARATION MATUREX IN HIGH 

GRAVITY BREWING 

Kharandiuk Tetiana Valeriivna, Kosiv Ruslana Bohdanivna 

National university «Lviv polytechnic», Lviv 

In today's conditions of high competition between beer manufacturers and low pur-
chasing power of consumers in Ukraine breweries tend to implement technologies that would 
make beer production cheaper while maintaining the quality of the drink. At the cost of beer 
most affect have the cost of energy and the duration of the production process. 

In order to save resources, it’s appropriate to apply the technology of high gravity 
brewing, which is fermentation of highly concentrated wort and then bringing obtained beer 
with air-free water to the desired condition. However, using this technology requires to carry 
out main fermentation process at higher temperatures, which leads to increased formation of 
by-products, particularly vicinal diketones (VDK). 

Vicinal diketones ‒ diacetyl (2,3-butandion) and 2,3-pentandion play a significant role 
in the formation of taste. Diacetyl in excess of the threshold of perception 0,10-0,12 mg/dm3 
causes oily and unpleasant sweet taste of the finished beer. Pentandion due to higher percep-
tion threshold 0,6-0,9 mg/dm3 has much less impact. 

Yeasts synthesize α-atsetolaktate during fermentation, and diacetyl is produced from it 
by non-enzymatic way outside cells. The decrease in oxygen concentration in wort and reduce 
of the intensity of cell proliferation lead to diacetyl conversion to acetoin and after to 2,3-
butanediol involving the enzyme alcohol dehydrogenase, localized in the cell wall of the 
yeast. Thus, process of diacetyl reduction associated with the enzymatic activity of yeast. 

Increasing the concentration of vicinal diketones in beer while implementing high 
gravity brewing technology leads to prolongation of maturation process that would have an 
adverse effect on the cost of the finished beer. 

For the purpose of levelling this disadvantage, it is advisable to use methods of vicinal 
diketones reduction in beer, in particular the optimization of fermentation parameters of wort 
and beer maturation [1], the use of the modified yeast strains and immobilized yeast cells. 

One of the simplest in terms of application methods of vicinal diketones reduction is 
the use of the enzyme α-acetolactate decarboxylase, which contains in the enzyme preparation 
Maturex. It catalyzes the reaction of α-acetolactate conversion into acetoin directly without 
going through the formation of diacetyl. As a result, content of vicinal diketones in beer sig-
nificantly reduces and as a result the duration of beer maturation decrease. 

Therefore, appropriate to investigate the efficiency of enzyme preparation Maturex in 
high gravity brewing technology. 

For this purpose, we performed fermentation of wort with concentration of 16 % at 
15 °C for 5, 6, 7 and 8 days with the addition of 0 (control), 1, 2 and 3 g per 100 L of wort. 
Vicinal diketones content was determined by spectrophotometric method. 

As a result of studies we have found that increasing the dose of the enzyme from 1 to 
2 g/100 L led to a reduction of a vicinal diketones in young beer. Further dose increase of en-
zyme preparation had almost no effect on the content of vicinal diketones. 

Therefore, the optimal dose of enzyme preparation is 2 g/ 100 L, which contributed 
significant decrease of vicinal diketones concentration in young beer at the 6th day of fermen-
tation (up to 0,1-0,15 mg/dm3), and on the eighth day content of vicinal diketones reached a 
value that is typical for finished beer ‒ 0,1 mg/dm3 (Fig.). 
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Fig. – Effect of Maturex dose (g/100 L wort) on the vicinal diketones content in the 

young beer 

To investigate the influence of fermentation preparation Maturex on the quality of beer 
we determined physical and chemical properties of the finished beer (table) obtained by add-
ing 2 g of enzyme preparation per 100 L wort, compared with the control sample (0). 

Table ‒ Physical and chemical properties of beer 

Indicators 

The finished beer 

The dose of the enzyme preparation, g/100 L 

0 2 

Wort concentration, % 16,30 16,23 

Ethanol content, % vol. 7,22 7,23 

The content of the extract % w: 
– apparent 
– real 

 
3,18 
5,54 

 
3,19 
5,59 

VDK content, mg / dm 3 0,15 0,08 

рН 4,49 4,52 

Acidity, cm3 1N NaOH/100 cm 3 2,3 2,3 

The results showed, that the addition of the enzyme preparation Maturex had no effect 
on the physical and chemical properties of the finished beer, which meet the requirements of 
the standard. Enzyme preparation only helped to reduce vicinal dicetones content, and as a 
result ‒ reduce the duration maturation. 

Supervisor — PhD, Associate Professor Kosiv R.B. 
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