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I am the wisest 
man alive, for I know 
one thing, and that is 
that I know nothing.

Socrates



A Brief History of 
Yeast Storage

A Challenge for the Ages



• Bishop et al. referenced the need 
for long term storage due to a fuel 
crisis in 1947

• A previous study was referenced in 
1929

• Many methods of yeast storage are 
mentioned at varying temperatures

The Long Term Storage of 
Yeast Has Been a 

Longstanding Challenge



• In 2018, Becker et al. published this 
article in Brauwelt Intl. performing 
trials on lager yeast

• The yeast was washed pre-storage 
with Ringer’s solution

• Ringer’s Solution generally 
contains NaCl, KCl, CaCl, 
NaHCO3

• The experiment described pro-
longed storage health under certain 
storage conditions (more on that 
later…)

More Recently…



Why is this such a 
challenge?

For many reasons…



Problem 1

• Demand requires 
flexible brewing 
schedule

• Sales slower than 
demand for yeast 
type limiting 
production 
turnarounds

• Need for style 
diversity influences 
sales

• Consumers 
demand variety

• Desire of brewer 
outweighs yeast 
availability

• Yeast health 
declines 
unexpectedly

• Mutations occur 
rapidly

• Brewing error 
causes yeast death

Inconsistent 
Brewing 

Frequency

Many Styles to 
Produce Yeast Failure

Problem 2 Problem 3



• Death is inevitable

• Cell walls burst

• Continuous 
replication weakens 
cell wall

• Metabolism slows

• Yeast can starve to 
death

• Osmotic stress –
viscosity/density

• Alcohol – Natural 
disinfectant

• Available nutrition –
Carbohydrates, 
nutrients

• Environmental 
competition – bacteria 
and microbes

• pH – Yeast has and 
intracellular pH of 5.2

Many stress 
factors affect 
yeast health…

As these factors 
are 
exasperated…

Yeast Stress Factors…



Yeast 
Storage 
Comes in 
Many Forms

• Key to store at 35 to 39 degrees

• No pressure preferred, minimize CO2

• Agitation essential for re-pitching

• Sampling needed, don’t use the bucket



• Cost savings!

• Say an average of 12 
batches per one pure 
pitch

• @ $1.78 per bbl for 
5000 bbls per annum 
is a cost of $8,900 
saving $98,200!!!

• Progressive fermentation 
performance increase

• Microbial and infection 
concerns, mutation

• Can have high initial 
investment costs

• Cost!

• Let’s say average of 
$150 per 7 barrel

• @ $21.42 per barrel 
that equates for a 
5000 barrel brewery 
to $107,100 every 
year spent on yeast

• Initial pitches from slurry 
or dry can have slower 
fermentation times

• Sometimes more 
diacetyl production

• Slurry optimal storage is 
minimal, dry is one year

Pure Pitching 
Every Time

Serial Re-
Pitching

VS.



Serial Re-Pitching
Methodology:

• Dump trub

• Pull a small yeast sample and take to lab

• Weigh 50 grams slurry in a graduated cylinder 

• Dilute with 50 ml of water

• Determine density (g/ml) of slurry by 
displacement 

• Total volume after displacing air from slurry = 90 
ml

• 50 g of yeast = 40 ml 

• Yeast density = 1.25 g/ml

• Mix diluted slurry well on a stir plate

• Dilute 1:1000 for accurate hemocytometer 
counts

• Final 1:1 dilution for viability staining 

• Average live:dead cell counts for 4-4x4 grids

1. Cone to Cone

2. Harvest to a Yeast Keg

Flow meter or a stopwatch 

and sight glasses at each 

tank bottom

Slurry Density

Pitch by Weight

*Option to Store

Calculations:

• % viability = (live cells/ total cell count) x 100

• Cell concentration = dilution factor x average live 

cell count x 104 

• Liters to pitch = (batch volume (L) x °P x pitching 

rate)/cell concentration

• Kilograms to pitch = liters to pitch x slurry density



• Ale yeast stored for 
15 days at 36 F with 
various solutions 
added

• Wort fed with wort 
and no dilution 
performed the worst

• Distilled water, 
Potassium 
Dihydrogen 
Monophosphate all 
performed 
well/better, and oil 
was best at first

• Laura Burns and I 
presented on Small 
Scale Yeast 
Management

• At the end, we 
presented some 
research

• We ran out of time 
and had to 
rush/skip it but…

In Denver, 2019 at 
CBC…

We trialed 
decanted slurry 
with media 
added…

Let’s Go Back a Year…



Wait, oil what????
Bear with me here…



• In 2008, Grady Hull, formerly of 
New Belgium trialed dosing pre-
pitch yeast with olive oil

• The goal was to reduce 
oxidation reactions pre-
fermentation

• The experiment showed that 
yeast can uptake added lipids 
as a source of nutrient (oleic 
and linoleic acid)

• Longer fermentation, increased 
esters, and perceived longer 
stability were observed.

• Then it went dark…

Previous research…



• In 2002, Moonjai et al. 
experimented with linoleic acid 
supplemented yeast

• Results showed much the same 
however an increase in glycogen 
and trehalose were observed in 
cells supplemented with linoleic

• Esters and higher alcohols did 
increase, but viabilities did as well 
for samples dosed with linoleic acid

Before That…



• Conceptually, we figured that having 
both oleic and linoleic acids available 
in a relatively even amount would be 
beneficial

• The main goal was to support the 
concentrations of glycogen and 
trehalose in stored yeast

• This rebuilding of the cell wall would 
hopefully better protect yeast in its 
dormant/starvation state like 
hibernation

• Key to this is head retention impact 
which has been shown to have to no 
negative effect due to its uptake by 
yeast and minimal volume additions

We chose Sunflower oil for its 
balanced concentration of 

Oleic and Linoleic Acid



Thus our working theory…



The Experiments…



Yeast Storage Viability Trends





• Yeast health is indicated by 
health of cell wall

• Glycogen and Trehalose are 
key components of cell wall 
stability

• Adding fatty acids (FAs) 
seems to help

• Worth exploring other soluble 
oils or FA additives

• Potassium dihydrogen 
monophosphate acts as a 
pH buffer

• May contribute key 
components to maintain 
yeast health

• Does need to be food grade 
for using stored yeast

KH2PO4

Effects of Fatty 
Acids



Yeast 
Storage 
Media 
Results

• Yeast storage potential seems strain 
dependent

• Results display stability up to 15 
days

• Sunflower oil shows best stability 
between strains

• First trials indicate some correlation 
to KH2PO4 having improvement

• Samples were decanted, to remove 
stress factors

• Further trials without  decanting 
should be considered

Conclusions
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