
BRAUWELT INTERNATIONAL | KNOWLEDGE | FERMENTATION AND MATURATION

212 BRAUWELT INTERNATIONAL | 2018/III

Proper Yeast Management

Author: Dr. Michael Zepf, Board Member – 
Unit Genussakademie, Doemens Academy 
GmbH, Gräfelfing, Germany

Fig. 1  Elements of yeast management

KEY TO BEER QUALITY | At first glance, handling and the role of  

yeast in a brewery seem to be easy to deal with: yeast ferments the 

sugars of  the wort, producing alcohol and CO2 in this process. 

Yeast can be harvested and recycled. When examined in more 

detail, matters become more complicated and have a much strong-

er influence on beer quality than generally assumed. As such, han-

dling and a proper understanding of  yeast is a reflection on beer 

quality.

IN ORDER TO get a better understand-
ing of  these relationships, it is important 
that brewers always bear in mind that yeast 
is a living organism that does not function 
like a machine. As is also the case for us hu-
mans, the state and behaviour of  yeast sig-
nificantly depend on ambient conditions. 
And brewers are responsible for the ambi-
ent conditions for yeast. This is called yeast 
management, referring to yeast handling in 
the various brewery sections.

As shown in Fig. 1, yeast management 
encompasses many different areas in a 
brewery: from selection and storage of  a 
yeast strain via yeast propagation, pitching 
technology, fermentation, maturation and 
storage control, yeast harvesting up until 
storage and treatment before being used 
again. Seamless microbiological control of  
all these areas is a basic prerequisite and 
should be a sine qua non in every brewery 
today. 

lYeast Properties

The most important properties of  yeast that 
significantly determine specifications for 
handling it and also influence beer quality 
are:

 ■ flocculation behaviour;
 ■ fermentation properties;
 ■ fermentation by-products;
 ■ diacetyl reduction;
 ■ susceptibility to autolysis;
 ■ resistance to stress.

Knowledge about properties and inter-
relationships, including proper handling of  
the respective yeast strain, is an important 
cornerstone of  the oft cited brewing craft.

Flocculation Behaviour
Every yeast strain shows different floccula-
tion behaviour and, thus, has a significant 

influence on yeast settling properties. De-
pending on the technological installation 
of  a brewery, this can be fraught with ad-
vantages and disadvantages. For example, 
for a brewery having a propagation plant, a 
centrifuge and cylindroconical fermenters, 
yeast tending a bit more in the direction of  
flocculent yeast can be an advantage as fer-
mentation and conditioning proceed con-
siderably faster and safer.

However, the same yeast in a brewery 
with several yeast cycles, horizontal storage 
tanks and a conventional filter can cause 
problems. For example, too much yeast in 
the storage tank, without a possibility of  
removing same, results in typical autolysis 
problems such as poor head retention and 
inferior staling stability. In addition, filtra-
tion problems caused by an excessive quanti-
ty of  yeast and excretion of  beta-glucan from 
yeast due to initiation of  autolysis can arise.

Fermentation Properties
In terms of  fermentation properties, the fer-
mentation curve (speed of  fermentation and 
difference between theoretically achievable 
attenuation limit and degree of  attenuation 
following primary fermentation) as well as 
requirements relating to fermentation con-
trol (lowest possible pitching temperature, 
range of  possible/optimum main fermenta-
tion temperature) depend on yeast strain. 
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Fig. 2  
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Fermentation By-Products
Formation of  fermentation by-products is 
a decisive factor for beer aroma and, in ad-
dition to fermentation control, depends 
mainly on yeast strain. Without having the 
right yeast strain, it is impossible to obtain 
the typical character of  many beer styles. 
A Bavarian weissbier, a Belgian Tripel or 
Saison as well as an English Bitter serve as 
examples here.

During fermentation, yeast produces 
SO2 having an anti-oxidative action. It is 
regarded as one of  the main factors influ-
encing flavour stability. Formation of  SO2 
fluctuates considerably, depending on yeast 
strain used, fermentation control (pitch-
ing concentration, aeration and conditions 
surrounding filling a fermenter with several 
brews) as well as yeast pre-treatment.

Diacetyl Reduction
The ability to reduce diacetyl and also many 
other carbonyl compounds make yeast a 
key factor in beer conditioning. Once again, 
this ability depends to a large degree on the 
yeast strain selected and the state of  the cells 
as uptake of  carbonyls in the cells and their 
reduction is effected by the particular en-
zymes. 

Susceptibility to Autolysis
The transition from living to dying yeast 
cells takes place in very variable timeframes 
in which yeast can tend to self-dissolution 
and thus to excretion of  cell components 
into beer. This property, referred to as au-

tolysis, depends very substantially on yeast 
strain, pre-treatment and age of  yeast. Old 
yeast cells can tend towards autolysis in 
a matter of  a few days. Young and newly 
propagated cells can survive for many years 
(!) practically without nutrients, evidenced 
by the fact that individual yeast cells can be 
re-cultivated, even after decades, from beer 
bottles that have undergone bottle fermen-
tation.

Stress Excretion
Among those yeast components excreted 
during autolysis, fatty acids, proteinases 
and amino acids in particular are of  interest 
as they consistently degrade foam stability. 
However, the same substance groups are 
also excreted by yeast as a result of  stress 
(alcohol, pressure, shear forces and lack of  
nutrients). Though the result is the same, 
this has nothing to do with autolysis and is 
referred to as stress excretion.

On the one hand, yeast stress during fer-
mentation cannot be completely avoided 

and, on the other hand, stress intensity can 
be indeed influenced by brewers. Resistance 
to certain stress factors is a function of  yeast 
strain and condition of  yeast.

lSummary

A basic maxim of  yeast management is to 
achieve the highest possible yeast activity as 
young and vigorous yeast cells have higher 
fermentative abilities and are also much 
more resistant to stress and autolysis. As 
can be seen clearly in Fig. 2, yeast cells with 
fewer bud scars (= younger and more ac-
tive) are smaller and thus lighter. They stay 
longer in suspension.

This is the A and O of  all aspects of  yeast 
management, such as yeast propagation, 
a limited number of  cycles of  lager yeast, 
shortest possible and simultaneous cold 
storage of  cropped yeast, sufficient wort 
aeration for activating aerobic yeast me-
tabolism, perfect mixing of  yeast during 
pitching if  possible and removal of  old yeast 
settled in the cone. ■


