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In beer production, yeast produces alcohol and flavor components by 
conversion of the fermentable sugars from brewer's wort. Different 
brewer’s yeast strains vary in characteristics such as fermentation rate, 
carbohydrate utilization, flocculation properties and flavor contribution.  
Using modern scientific techniques, much has been learned about yeast 
genetics, molecular biology, and physiology. This knowledge makes it 
possible to devise genetic methods to change the performance of brewer's 
yeast. Carlsberg Research Laboratory masters high standard yeast 
breeding technology in the fields of molecular biology as well as 
conventional cross breeding. By manipulation of individual genes, the 
activity of specific enzymes can be enhanced or reduced, leading to 
changes in fermentation performance or beer flavor.  
Trial fermentations are carried out in Carlsberg Pilot Brewery which hosts 
fermentation facilities in 2 liter and 50 liter scale. These pilot facilities are 
used to evaluate the potential of new yeast strains. Also raw materials and 
different fermentation technologies can be tested. 
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Conventional Cross Breeding.  Desired genetic characteristics of different 
yeast strains can be combined by cross breeding to construct new strains 
more fit for modern breweries. A breeding program involving yeast strains 
of different origin is in progress. The aim is to construct fast fermenting 
and/or highly attenuating yeast strains for production of palatable beers 
with various aroma profiles.  

Sulfur Aroma Compounds.  The cysteine pool inside the yeast cell 
regulates the expression of enzymes involved in sulfur metabolism in 
yeast. The size of this pool depends on cysteine import as well as cysteine 
formation. By selection of specific mutants, altered genetic control of 
formation of important sulfur aroma compounds can be achieved. 

Flocculation.  Flocculation is achieved through the action of flocculins. 
Genetic control of this is desired to obtain optimal flocculation 
characteristics. 

Yeast Vitality.  A project on improvement of yeast vitality is in progress. 

DNA Finger Printing.  Since brewer’s yeast strains are genetically different, 
these can be distinguished by DNA Finger Printing. Carlsberg Research 
Laboratory performs yeast strain control for the breweries. 
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Brewer’s yeast strains with the following characteristics have been 
constructed: 
·  Low-diacetyl production 
·  High-ester production 
·  Low-sulfur aroma 
·  High-sulfur aroma 
·  High-sulfite production 
·  Low-sulfite production  
·  Yeast strains for other brands than Carlsberg and Tuborg, including 

ales. 

Furthermore, improved methods to evaluate yeast vitality and flocculation 
have been devised. 
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