HOW TO IMPROVE
THE BREWING PROCESS
Collection of articles and case studies

Second Edition

INDEX:

Chemical analyses for quality control of worts and beers.

Page 3

The evolution of sugars and of wort density during beer fermentation.

Page 6

CDR BeerLab®: The Effect of Dry-Hopping on Fermentable Sugars and ABV

page 11

The importance of proper yeast recovery

page 13

The aroma of butter having the name of diacetyl!

Page 18

CDR BeerLab®: The Effect of Late and Dry-Hopping on IBU Value

page 21

Analysis of Mashing in the Brewery

page 23

The “silent” importance of water in beer production

page 25

Quality Control and Brand Protection

page 29

Testing Low/No Alcohol Beers

page 30

Quality Control in brewery with CDR BeerLab®: Brewfist Case Study

page 31

Beer doesn't exist.
Beers exist!
Lorenzo “Kuaska” Dabove

Chemical analyses for quality control of worts and beers
Introduction
In recent years, the international brewing industry
is evolving into a growing offer of craft beers,
which arises from the demands of consumers,
refining themselves to taste and quality.
We’re talking about the so-called "craft beer
revolution", which has oriented marketing
strategies towards a recovery and a
reinterpretation of traditional styles, as the use of
raw materials, in order to enhance their
autheticity. Even in Italy, the success of the craft
beer industry has been overwhelming; sure
enough, both a progressive spread of microbreweries and a growing popularity of their beers
have been noticed. Therefore, it is possible to
discuss about a real "movement" made up of
highly heterogeneous experts and companies [1],
answering to the consumer's demand using the
same standards, as a product of quality.
So clearly the quality of a product must be linked
to objective parameters’s analysis so as to
perform a check on the brewing process.

Analysis parameters
Determination of pH: The pH value of wort is an
important parameter during the mashing phase. In
worts there are different types of enzymes
(amylases) with their own specifications and they
have an effect at different temperatures and pH.
Then, every enzyme present in the wort has a
"window of operation", which guarantees the
perfect conversion of the starch into fermentable
sugars and dextrins. An optimal pH in the phase of
mashing is between 5.2 and 5.8, in fact the main
enzymatic reactions of mashing take place in this
range.
Determination of starch: Starch is converted into
simple sugars thanks to the enzymes present in
the malt, during the mashing. A check on the
starch degradation can be made by measuring the
residual starch in the wort, so as to be able to
continue with the following operations. The
measure of starch is the most representative
parameter of mashing’s end.

Determination of the FAN: Free amino nitrogen
(FAN) is produced during the mashing. FAN is an
important nutrient and it plays an essential role in
keeping yeast cells alive during the fermentation.
Its measurement allows brewers to decide to add
additional nutrients into wort before the
fermentation. The determination of FAN is
significant for the fermentation process. In fact,
low levels of FAN are indicative of a slow and
incomplete fermentation process. In this way, it is
possible to avoid product loss and save money. If
needed nutrients are not added, the mash could
not complete its fermentation, because of yeast
cells death due to lack of free amino nitrogen.
While, in the presence of an excessive amount of
nutrients, the beer could be infected with
microbes that would ruin the quality of the final
product.
Determination of fermentable sugars: During the
fermentation phase, the yeast converts
fermentable sugars, produced throughout the
mash, into ethanol and CO2. Yeast is a single-celled
organism and its work consists of three different
steps: breathing, the yeast goes to draw on the
reserves of oxygen of wort to store energy that will
be used later; fermentation: yeast cells reproduce
by converting sugars into alcohol and carbon
dioxide; and finally, the sedimentation step: the
yeast is deposited on the bottom of the fermenter,
after having consumed almost all the sugars of the
wort. The measurement of quantity of residual
fermentable sugars attests the end of
fermentation.
The fermentable sugars in beer’s worts are:
glucose and fructose (10-15%) (monosaccharides),
maltose (50-60%) (disaccharide formed by two
glucose molecules) and maltotriose (15-20%)
(formed polysaccharide from three molecules of
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glucose). They are called fermentable sugars
because they can be digested by yeasts.
Maltotriose, unlike other sugars, is a partially
fermentable sugar, because it is often not
completely digested by yeasts, since not all yeast
strains are able to completely ferment it.
Determination of bitter (IBU): The main
contribution to the bitter taste of the beer comes
from the iso-alpha-acids of the hop plant,
belonging to the family of the Cannabaceae. In
addition to stabilizing the foam and giving it a
charming taste, the hops provides bitter flavor,
which is necessary to counteract the cloying
sweetness of the wort and thus balance its flavors
and aromas. The alpha-acids of the hops, present
in the resins, provide most of the bitter features.
During the boiling phase, they endure a structural
change called isomerization, which increases its
solubility and creates bitter compounds that will
remain until the moment of tasting of the finished
beer.
The beer is therefore the result of the union of the
sweet and full taste of the barley converted into
malt, with the pleasant bitter aftertaste provided
by the hops.
Determination of color: Taking a brief historical
overview, in the last fifty years half a dozen
techniques have been used to evaluate the color
of beer and have provided different results. The
original Lovibond method is still in use, and some
methods for the determination of color refer to it,
which was based on an optical comparison
between a sample of beer or wort and a set of
colored glass standards, corresponding to the
Lovibond grades. Lovibond method attempted to
capture the yellow / red balance and the color
intensity using a single standard for each Lovibond
grade. Obviously, this method was prior to reliable
spectrophotometers’s coming for estimating the
amount of light absorbed by the beer, contained
in a cuvette illuminated by a light at a precise
wavelength [2]. In fact, the color characteristics of
a beer are defined by its color through the
absorbance reading at 420 nm.
Another inquiring aspect is to research the causes
of the color of a beer inside the Maillard reaction’s
products. The Maillard reaction means a series of
phenomena that take place after the interaction
of sugars (glucose, fructose, maltose, etc.) with
amino acids, at high temperatures and in

conditions of low water activity. These conditions
occur during malting phase, exactly when the
germinated kernels are first dried and then heated
to the specific temperature to obtain the
demanded malt. In other words, it is easily
understood: dark beers are obtained from toasted
malts, instead the clearest from malts subjected to
mild thermal treatments.
Determination of alcohol by volume (% vol, ABV):
the determination of the alcohol content in beer is
not only an important process parameter for
beer’s production, it is useful to know the amount
of duties, which weigh on the manufacturer
(www.camera.it/leg17/522?theme=excise),
depending on the percentage of wort’s sugars
before the fermentation. This percentage is called
Plato scale Saccharometers (°P). In this regard, the
Italian legislation classifies beer into the following
categories:
- Non-alcoholic beer: 3 < °P > 8, ABV < 1.2% vol;
- Light beer: 5 < °P > 10.5, ABV > 1.2% vol;
- Normal beer: °P > 10.5, ABV > 4.5% vol;
- Special beer: °P > 12.5, ABV > 5.5% vol;
- Double malt beer: over 15 ° P, ABV > 6.5% vol.
It should be noted that the expression "double
malt beer" has entered into common language,
but it has no meaning other than a fiscal one.
Determination of lactic acid: Lactic acid is
produced by mainly microbial activity, during the
fermentation and its concentration is related to
the total bacterial load. The lactic bacteria cause
lactic acid as the main fermentation’s product of
carbohydrates, produce very small amounts of
CO2, survive in high acidity conditions (some
species continue to grow up to about pH 3),
ferment between 15 °C and 35 °C and they grow
up even with low concentrations of oxygen. They
are limited by abundant hops and high
concentrations of alcohol. Although normally
lactic bacteria are responsible for beer defects,
they are able to contain or exclude the presence
of other unwanted microorganisms, if they are
used accurately. Therefore, a chemical analysis for
determining the concentration of lactic acid in
beer is a useful indicator of the good conservation
of the beverage. To check lactic acid will be as
useful as the analysis will be faster.
Determination of sulfure dioxide: Sulfure dioxide
(SO2) is produced during the primary
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fermentation
process
and
during
the
refermentation phase. Its antioxidant action
allows to prolong the shelf life of the beer.
Sulfites are widely used as additives in beverages
to prevent bacterial growth and slow down the
process of oxidation by inhibiting oxidative
enzymes.
In particular, sulfure dioxide is considered to be
the most important factor about the shelf life of
beer, because it inhibits its oxidation. In fact, it is
used by brewers in the form of potassium
matabisulfite (K2S2O5), commonly known as E224.

The analysis system CDR BeerLab®
CDR BeerLab® is an analysis system developed to
control the brewing process during all its phases.
Thanks to CDR BeerLab® it is possible to perform a
wide range of analyses on wort and beer, quickly
and easily compared to traditional methods.
A versatile system which meets the needs of
breweries of all sizes, without going to external
laboratories, in complete autonomy.

Conclusion
CDR BeerLab® is able to perform the analyses
independently, directly in the brewery, quickly,
without turning to
an
external
laboratory in order
to achieve the
brewing control.
CDR
BeerLab®
allows constant monitoring of the production
process, obtaining accurate results in a few
minutes, without the support of specialized
technical personnel.

Bibliografia
[1] R.Espositi, M.Fastigi, E.Viganò, Il movimento
italiano delle birre artigianali:il caso dei birrifici
agricoli, Agriregionieuropa, anno 11 n.43,
Dic.2015
[2] R.Daniels Progettare grandi birre Edizioni LSWR

CDR BeerLab® is a real laboratory of analysis: an
analyzer based on photometric technology, 4
reading cells and 16 thermostated incubation
cells, a kit of pre-vialed reagents, without the need
to use special glassware, and finally the "Help"
function which describes and lead you through the
process step by step, which can also be performed
by non-specialized employees.
CDR BeerLab® is a compact system, equipped with
everything needed to test the quality of beer,
highlighting its strengths in the brewing industry,
such as:
1. Innovation: in the field of quality control of wort
and beer, CDR introduces an innovative analysis
system, which radically changes the way of
performing the analyses;
2. Reliability: several comparative studies carried
out by certified laboratories show the same
accuracy of the results of traditional methods;
3. Simplicity: there is no need for specialized
technicians because everyone can perform the
wide analysis range;
4. Green: CDR BeerLab® system has a low
environmental impact due to the minimum waste
production and reduced reagent volumes.
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CDR Paper 1901

The evolution of sugars and of wort density during beer fermentation
Simone Bellassai Chemist – Enologist and expert in food and beverage analysis at CDR – Lisa Mearelli researcher at the CDR Chemical Lab
“Francesco Bonicolini”

One of the crucial problems in the control of the brewing process is the correct identification of the end of
fermentation. Another phase of the brewing process, which can cause troublesome problems, is the priming phase.
Researchers from the CDR Chemical Lab “Francesco Bonicolini” conducted a study on brewing with the aim of:
•
•

• understanding which is the best method to determine the end of the fermentation process;
• determining the residual sugar concentration in order to avoid problems in the priming phase.

For this purpose they studied the evolution of fermentable sugars as well as the variation of wort density during
fermentation.

Sugars in beer wort
Four types of sugars may be present in beer wort:
-

Glucose and fructose: simple sugars, which are completely fermentable by the yeasts used in brewing;
Maltose: complex sugar, formed by two molecules of glucose, which is completely fermentable by yeasts;
Maltotriose: complex sugar, formed by three molecules of glucose, which is completely fermentable only by
certain yeasts used in brewing, while for others it is partially fermentable or even non-fermentable at all;
Sucrose: complex sugar, formed by a molecule of glucose and one of fructose, which is easily fermentable by
yeasts.

Glucose, fructose, maltose and maltotriose are sugars naturally present in beer wort because they derive from the
barley starch used in mashing, while sucrose can be added by the brewer if it is required by the given beer recipe.

Materials and methods
In order to perform this study two different beer worts were produced in the laboratory with the following recipes:
BEER RECIPE 1
INGREDIENTS
Malt extract
Dry malt extract
Hops
Orange peels
Sucrose
Water
Yeast

TYPE
Extra light liquid malt extract
Extra light dry malt extract
Hops in Cascade pellet
Dried sweet orange peels
Kitchen sugar
**
White labs WLP002 (attenuation: 63-70%)

QUANTITY
489 gr
250 gr
22 gr
23 gr
50 gr
5L
8,7 mL
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BEER RECIPE 2
INGREDIENTS
Malt extract
Dry malt extract
Hops
Orange peels
Sucrose
Water
Yeast

TYPE
Extra light liquid malt extract
Extra light dry malt extract
Hops in Cascade pellet
Dried sweet orange peels
Kitchen sugar
**
White labs WLP099 (attenuation: 80-100%)

QUANTITY
489 gr
250 gr
22 gr
23 gr
50 gr
5L
7,6 mL

** The water used presented the following characteristics:
-

Calcium: 115 mg/L
Alkalinity: 98 ppm
Sulphates: 256 mg/L
Chlorides: 56 mg/L

The yeasts used
Both beers were produced following a recipe for IPA beers, except for the yeast type. In fact, a low attenuation yeast
was added to the wort in one beer, while a high attenuation yeast was used in the other. The characteristics of the
yeasts used are as described below:
-

-

White Labs WLP002: it is a yeast with a low attenuation (63-70%), which therefore is not able to transform
all the sugars into alcohol. The optimal temperature range for fermentation is 18-20 °C, it has a very high
flocculation and presents an average alcohol tolerance (5-10% v/v).
A slight production of diacetyl is common. Due to the high flocculation of this strain, the finished beer is
clear and the yeast can easily be collected by the fermenter for future use. It is common for this yeast to
appear coagulated.
White Labs WLP099: it is a yeast with a high attenuation (80-100%), which therefore can transform almost all
sugars into alcohol. The optimal temperature range for fermentation is 18-20.5 °C, it has a medium degree
of flocculation and has a very high alcohol tolerance (> 15% v/v). This type of yeast has been genetically
modified to increase the attenuation rate.

Data on the concentration of the fermentable sugars and on the density of the wort were collected, for each wort,
from the moment of inoculation of the two yeasts.
Measurement tools and analysis
CDR BeerLab® was used to determine the change in concentration of fermentable sugars, while a portable digital
density meter was used to measure the variation in density of the wort. Data was collected thanks to these two tools
from the yeast inoculation until the time in which fermentation was said to be ended. For each session of analysis,
about 10 mL of fermenting wort was taken from each container and filtered with paper filters. About 3 mL of sample
was needed for the density measurement, while about 1 mL of sample was sufficient to complete all the analyzes
with CDR BeerLab®.
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The results
The data collected, divided for each beer wort, are reported in the following tables.
Table 1. Data related to beer wort no. 1 (i.l.m.= data below the minimum limit detectable by the tool).
Measurement tool

CDR BeerLab®

Date and time of
analysis

Glucose +
Fructose+
Maltose
(g/L)

04/01/2019 16:30

85

Glucose +
Fructose +
Maltose +
Sucrose
(g/L)
92,2

07/01/2019 09:30

66

07/01/2019 15:00

Density Meter

Glucose
(g/L)

Fructose
(g/L)

Maltose (g/L)

Sucrose
(g/L)

Density
(g/cm3)

12,7

2,6

69,7

7,2

1,055

73,5

6,9

6,7

52,4

7,5

1,048

70

70,7

6,7

5,6

57,7

0,7

1,044

08/01/2019 09:00

35

37,1

0,1

2

32,9

2,1

1,029

08/01/2019 14:30

31

31,1

20

18

20
< 18

0,1
i.l.m.

1,025

20

1,1
i.l.m.

29,9

09/01/2019 08:30

i.l.m.
i.l.m.
i.l.m.

i.l.m.

18

i.l.m.

1,011

19,5

< 18

i.l.m.

i.l.m.

19,5

i.l.m.

1,019

10/01/2019 09:00

16,2

< 18

i.l.m.

i.l.m.

16,2

i.l.m.

1,017

10/01/2019 14:30

16,3

< 18

i.l.m.

i.l.m.

16,3

i.l.m.

1,017

11/01/2019 09:30

15

< 18

i.l.m.

i.l.m.

15

i.l.m.

1,015

11/01/2019 14:30

13,6

< 18

i.l.m.

i.l.m.

13,6

i.l.m.

1,015

14/01/2019 08:30

12,7

< 18

i.l.m.

i.l.m.

12,7

i.l.m.

1,014

15/01/2019 08:30

12,7

< 18

i.l.m.

i.l.m.

12,7

i.l.m.

1,015

09/01/2019 14:30
09/01/2019 16:30

1,020

Table 2. Data related to beer wort no. 2 (i.l.m.= data below the minimum limit detectable by the tool).
Measurement tool

CDR BeerLab®

Date and time of
analysis

Glucose +
Fructose +
Maltose
(g/L)

04/01/2019 16:30

87

Glucose +
Fructose +
Maltose +
Sucrose
(g/L)
96,3

07/01/2019 09:30

59

07/01/2019 15:00

Density Meter

Glucose
(g/L)

Fructose
(g/L)

Maltose
(g/L)

Sucrose
(g/L)

Density
(g/cm3)

12,8

2,7

71,5

9,3

1,054

59,9

0,5

1,4

57,1

0,9

1,037

55

56,6

0,4

0,8

53,8

1,6

1,034

08/01/2019 09:00

37

37,2

0,3

0,1

36,6

0,2

1,025

08/01/2019 14:30

35

0,1
i.l.m.

i.l.m.

1,023

16,5

0,3
i.l.m.

34,6

09/01/2019 08:30

34,6
< 18

16,5

i.l.m.

1,016

09/01/2019 14:30

14,4

< 18

i.l.m.

i.l.m.

14,4

i.l.m.

1,014

09/01/2019 16:30

12,2

< 18

i.l.m.

i.l.m.

12,2

i.l.m.

1,013

10/01/2019 09:00

6,4

< 18

i.l.m.

i.l.m.

6,4

i.l.m.

1,009

10/01/2019 14:30

4,7

< 18

i.l.m.

i.l.m.

4,7

i.l.m.

1,008

11/01/2019 09:30

1,7

< 18

i.l.m.

i.l.m.

1,7

i.l.m.

1,006

11/01/2019 14:30

1,2

< 18

i.l.m.

i.l.m.

1,2

i.l.m.

1,005

14/01/2019 08:30

1

< 18

i.l.m.

i.l.m.

1

i.l.m.

1,005

1

< 18

i.l.m.

i.l.m.

1

i.l.m.

1,006

15/01/2019 08:30
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The CDR BeerLab® tool allows two types of analysis: the determination of the sum of glucose, fructose and maltose
and the determination of the sum of glucose, fructose, maltose and sucrose. For this research, however, the various
sugars were measured individually for a more detailed analysis.
From the data reported in the previous tables it is possible to evaluate the trend in concentration of fermentable
sugars present in the beer wort. The first sugars to be fermented by the yeasts are glucose, fructose and sucrose. In
fact, for both worts, these three sugars are almost absent after four days. Also maltose and maltotriose (determined
together with maltose) are fermented but at a later stage. Fermentation can be considered completed after 6 days,
when the concentration of sugars remains constant in 2 measurements performed at a distance of 24 hours.
As can be seen from the tables, considering the column Glucose + Fructose + Maltose (g/L), the yeasts acted
differently at the end of the fermentation process. In fact, by the end of the action of the White Labs WLP002 (low
attenuation) yeast, 12.7 g/L of unfermented sugar (maltotriose) remained in the wort, while the White Labs WLP099
(high attenuation) yeast allowed the fermentation of almost all of the sugars, leaving only 1 g/L of unfermented
sugar (maltotriose) within the wort. This difference in final concentration of sugars, due to the characteristics of the
different yeasts used, is to be kept in mind when assessing the end of fermentation, since, as demonstrated by these
measurements, fermentation does not always end when the residual concentration of sugars is close to zero.
It is also important to know the residual concentration of sugars at the end of fermentation in order to correctly
evaluate the amount of sugar to be added to the beer in the priming phase in order to avoid over-gassing.
Priming is the process by which carbon dioxide is added to the beer. The most common priming method used by
craft breweries is the natural method; carbonation is obtained by adding fermentable sugars to the beer before
bottling. As a rule, a concentration varying from 4 to 7 g/L of sugar is added for priming, as each beer may require a
different level of gassing.
Comparison between the results obtained with the density meter and with CDR BeerLab®
In order to determine the end of fermentation and measure the residual sugar concentration it is necessary to focus
on the last four days of this process.
Both for beer no. 1 than for no. 2 we note how the density of the wort detected by the portable densimeter in the
last four days varies by 0.001. Since the resolution of the tool is 0.001, the density meter provides a potentially
insignificant result as it does not reflect the change in concentration of sugars.
Instead, when analyzing the results of the analyzes obtained with CDR BeerLab® in the last 4 days of fermentation,
we note that the concentration of the fermentable sugars detected varies by 2.3 g/L in the case of beer no. 1 and by
0.7 g/L in the case of beer no. 2.
From the results of the analysis performed, we note that the portable digital density meter is quite accurate in
assessing the density of the wort, thus it can be used to control the progress of the fermentation process. Instead,
the use of CDR BeerLab® is to be favored to establish the effective end of fermentation, since it is more precise and
capable of detecting even the slightest changes in sugar concentration that the portable density meter is not capable
of highlighting as effectively.
Having the safety of having completed the fermentation is essential for the priming phase.
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To avoid over-gassing, which could give rise to gushing, it is essential to be sure that the fermentation is complete.
The analysis of fermentable sugars is therefore of primary importance for the calculation of the amount of sugar to
be added in the priming phase, thus obtaining the volumes of CO2 required from the recipe adopted.

Beer style
British ales
Porter, Stout
Belgian ales
Lager
Wheat beer

Volumes of CO2
1,5 - 2,0
1,7 - 2,3
1,9 - 2,4
2,2 - 2,7
3,3 - 4,5

More specifically, based on the beers produced, if we had evaluated the end of fermentation by using the
densimeter, we would have considered a point of early fermentation that would have left sugar residues
corresponding to 2.3 g/L of sugar and 0.7 g/L of sugar in the case of beer no. 1 and beer no. 2, respectively. These
quantities of residual fermentable sugars would have given rise to 0.57 and 0.17 volumes of CO2, respectively, which
could have caused an excessive gassing of the beer.

Conclusions
We can state that fermentation is concluded when the concentration of sugars remains constant for 24 consecutive
hours. Therefore, to determine the end of the fermentation process, it is much more effective to control the
variation in concentration of sugars in the wort rather than the density.
CDR BeerLab® is considered the most suitable tool to determine the end of fermentation, being able to detect even
the slightest variations in concentration of sugars that otherwise, i.e. by measuring the density, would not be able to
be appreciated.
With CDR BeerLab® it is possible to measure the exact concentration of residual sugars at the end of fermentation in
order to avoid errors in the priming phase.

Useful links
Densimeter or Density Meter
Determination of fermentable sugars
CDR BeerLab® analysis system
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CDR BeerLab®: The Effect of Dry-Hopping on Fermentable Sugars and ABV
Introduction
Housed in a Grade II listed mill in the spiritual heart of the industrial
revolution, Northern Monk takes thousands of years of monastic
brewing heritage and tradition and combines them with the best of
modern brewing techniques along with local and internationally
sourced ingredients.
All of Northern Monk’s ale is brewed in-house to produce beers unique
in their taste, colour and origins. Brewing 20,000 pints per week for
distribution around the world, Northern Monk work with charitable
organisations and local businesses and collaborate with breweries and
businesses who share their vision of craftsmanship and quality to help
strengthen the North.
Results
For the study, a sample was taken from the FV every 30 minutes, with
two samples taken before dry-hopping and two samples taken after
dry-hopping. All three beers were dry-hopped for 3-hours using a
hop rocket and all samples taken were analysed for ABV, Fermentable
Sugars (g/L), Starch (g/L), pH, and Bitterness (IBU) using the CDR
BeerLab. The starch measured on the BeerLab will include a mixture
of complex starch molecules not broken down in the Mash as well as
some longer chain dextrin molecules. Fermentable Sugars is a measure
of Glucose, Fructose, Maltose and Maltotriose.

Northern Monk started brewing in 2014 and has since become an
institution of innovation in brewing, with a focus on quality, which is
largely monitored in-house using a variety of lab equipment including
the CDR BeerLab.
With this in mind, it is no surprise that Head Brewer Brian Dickson and
Production Manager Colin Stronge were keen to use their BeerLab in
our latest study to investigate the effect of dry-hopping on fermentable
sugars and ABV.
Project
An article published in the Journal of the Institute of Brewing in 1941
by Janicki, J. et al[1] discussed the presence of diastatic activity in hops
and how this might affect secondary fermentation in cask beer. Their
experiments consisted of taking samples of starch dissolved in pH
adjusted water (to approximate beer pH) and adding Saaz hops at a
rate of approximately 40 g/L. The research discovered that maltose was
produced from dry-hopping in mg quantities in just 5 hours, suggesting
that the starch in solution was being broken down by enzymes in the
hops.

The American IPA and DIPA were not dry-hopped before running the
hop rocket and therefore not before analysis, however the Session IPA
was dry-hopped prior to using the hop rocket and analysis. The hops
used in each dry-hopping varied by addition rate and Alpha Acid % as
shown in Table 1.
Table 1. Dry-Hop Addition Rate and Alpha Acid %
Beer

Addition Rate

Hop #1

Hop #2

Hop #3

Session IPA

3.5 g/L

11.2%

10.0%

8.1%

American IPA

4.0 g/L

7.2%

15.6%

14.6%

Double IPA

6.0 g/L

12.8%

10.6%

15.4%

American IPA and DIPA
The two most notable results came from the American IPA and the
DIPA as expected, both beers showing high initial starch which drops as
fermentable sugars increase. As shown in Figures 1 and 2 the American
IPA has a starch concentration beginning around 2 g/L and dropping
to a level of around 1.5 g/L, this drop is exaggerated in the DIPA with a
drop from around 1.8 g/L to just over 0.5 g/L.
Figure 1. American IPA Sugar Vs Starch

Ron Pattinson points out in his blog (March 2018), that Brown and
Morris also commented that hops contain a noticeable percentage of
Glucose and Fructose (around 3%), which was also shown to be fully
fermentable after extraction from the hops and addition of yeast.[2,3]
Part two of Ron’s blog post also revisits the work published by Janicki
et al, further discussing the ability of hops to break down starch into
fermentable sugars.
To best investigate these two effects, we picked three beer styles of
increasing dry-hop quantities, namely a session IPA, an American IPA
and a DIPA. The increasing levels of dry-hopping – all via a hop rocket –
should give increasing levels of diastatic activity and fermentable sugar
addition and potentially an increase in ABV.
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Figure 2. DIPA Sugar Vs Starch

Effect of Dry-hopping on ABV
It is clear to see in Figure 1 and 2 that hops are having a demonstrable
effect on starch reduction and sugar production, which ultimately will
lead to further fermentation in the beer – potentially giving a higher
ABV than expected in the finished/packaged beer compared to during
dry-hopping.
Table 2. ABV During Dry-Hop Vs Packaged Beer
Sample

ABV during DH ABV Packaged Beer

Increase

Session IPA

4.1 (±0.1)

4.2

+0.1

American IPA

5.1 (±0.1)

5.7

+0.6

DIPA

9.0 (±0.1)

9.9*

+0.9

*ABV confirmed by distillation and Density meter as 9.99%

The fermentable sugar concentration looks slightly more variable with
an initial drop in value followed by a peak, this can be explained by yeast
being roused back into suspension from circulation of the hop rocket
and absorbing some of this sugar. The peak in sugar concentration could
come either from the diastatic power of hops on the residual starch or
from the addition of fermentable sugars in the hops themselves.

Apart from the natural variation of ABV on the BeerLab (±0.1) there
was no significant increase in ABV during the dry-hopping, however as
can be seen in Table 2 there is an increase in ABV value in the finished,
packaged beer. The increase for the Session IPA is negligible, however
for the American IPA and the DIPA there is a significant jump in ABV,
which correlates with the Sugar Vs Starch graphs above.
To confirm accuracy of the finished beer results, the DIPA was tested by
distillation and Density meter giving a result of 9.99% ABV.

Session IPA
As mentioned previously, the Session IPA was dry-hopped prior to
initiating the hop rocket and as can be seen in Figure 3 the starch
does not exhibit a drop in concentration, there is however a slight
rise in sugar concentration. This may be due to the initial dry-hopping
breaking down all of the simple starch and leaving only complex starch
molecules, meaning that the second dry-hopping by hop rocket could
not break down any more starch, but could add some sugar.
Figure 3. Session IPA Sugar Vs Starch

Conclusion
It is apparent that the addition of dry-hops to a beer at the end of
natural fermentation will contribute to a reduction in residual starch
and an increase of fermentable sugars. This can be explained by two
effects; diastatic enzyme activity present in the hops, breaking down
starch into fermentable sugars; contribution of fermentable sugars
from the hops themselves.
By increasing fermentable sugars near the end of fermentation,
yeast will continue to ferment beyond when the brewer believes
fermentation has finished, causing an increase in ABV, which may not
be accounted for with gravity readings.
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The importance of proper yeast recovery
Methods for determining the quantity of live cells (viability) and their vitality
Simone Bellassai Chemist - Enologist and Food&Beverage analysis expert at CDR – Lisa Mearelli Researcher at CDR Chemical Lab
“Francesco Bonicolini”

During the fermentation phase of the beer
production process, the action of yeast is
essential for the transformation of sugars
and amino acids in must into alcohol.

slurry is separated from beer must: rinsing and
washing.

The addition of yeast is essential when looking to
achieve optimal fermentation, because yeast is
naturally present in raw materials and is fully
denatured during the crushing phase.
Why reuse yeast
Yeast is a raw material which must be purchased.
The cost of yeast increases in reverse proportion
compared to the quantity of beer being
produced. Therefore, and particularly in the
production of craft beer, purchasing yeast
significantly affects production costs and some
brewers reuse yeast in order to cut costs.
The re-usage of yeast may also result in better
and more interesting types of beer.
Indeed, given the chance, yeast reproduces
several times and evolves into a population of
cells that is actually "different" from the one used
in the initial inoculation, resulting in significant
changes to the beer's organoleptic qualities, with
excellent results.
How to obtain yeast suitable for reuse
In order to obtain yeast suitable for reuse, it is
necessary to recover fermentation residue which
deposits on the bottom of the vat (slurry),
containing yeast, coagulated proteins, hop
remains and impurities removed from beer must
during the fermentation process.
Two procedures are used for the effective
removal of all impurities from yeast, once the

In rinsing, yeast cells are freed from hop residue,
coagulated proteins and remaining impurities.
This is thanks to the dilution of the residue with
water exploiting the different weight of slurry
components.
In washing, acid or other similar chemical
compounds are used to reduce the number of
active lactic bacteria normally present in a
recovered yeast sample thus presenting a serious
threat to beer must, even before fermentation
has begun. The acid washing procedure has
different effects on various yeast strains and it
may even reduce performance.
A yeast ready for immediate use
In addition to previously mentioned positive
aspects in terms of cost reduction and improved
beer quality, the yeast recovery, renewal and
reuse process also presents advantages in terms
of the condition of yeast after recovery. For
preservation purposes, commercial yeasts are
dried so they require rehydration for a few hours
before resuming metabolic activity. Yeasts
recycled from previous processes are already
hydrated and above all, they are active, ready to
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resume their metabolic state as soon as they
come into contact with a suitable substrate.
Attention to the efficiency of recovered cells
The reuse of yeasts requires particular attention
to recovered cell efficiency, in order to ascertain
just how much sediment is required to achieve
suitable fermentation for the type of beer you
are looking to produce.
Indeed sediment contains live yeasts, ready for
use, as well as dead or dying yeasts which are no
longer usable and make up what is essentially
waste material. It is not actually possible to
ascertain the ratio of both types of yeast cells.
Live cell count, or viability
Determining viability, the number of live cells in
yeast sediment available for reuse, is a solution
to this problem.
Correct fermentation requires a viability of no
less than 90%, although some brewers do use
samples below this threshold, compensating for a
lack of vital cells by adding a greater quantity of
recovered yeast.
This may indeed be a winning strategy, but it can
also cause problems during fermentation. The
overall health of inoculated yeast cells may be so
poor as to preclude successful fermentation,
resulting in unpleasant aromas and undesirable
characteristics for the beer, such as pronounced
acidity or unexpected flavours.
This happens because increasing the quantity of
reused yeast added to must may also result in the
addition of dead or dying cells (as of now it is not
possible to separate them from live ones), which
negatively affects beer characteristics.
Increasing the percentage of dead cells compared
to live ones may also prolong fermentation time,
leaving beer exposed to a greater quantity of
polluting agents.
Yeast Vitality
In order to resolve these issues, it is important to
assess recovered yeast in terms of VITALITY.

Vitality analysis indicates yeast cell health,
enabling us to ascertain to what extent cells are
capable of feeding and reproducing so that
alcoholic fermentation can take place. In short,
Vitality is a parameter which measures the
metabolic activity of yeast. If yeast is healthy,
strong and ready for fermentation, then the
sample is said to have a high level of vitality. This
parameter is crucial because it is indicates
fermentation potential.
A sample of recovered yeast in an excellent state
of health presents a vitality level in the range of 2
to 2.7.
To date, methods recognised and used for testing
viability and vitality are based on three general
principles: loss of yeast cell replication capability,
loss of metabolic activity and cell damage.
The method currently used for measuring
viability is based on vital colourants, like
methylene blue: yeast cell wall integrity is
measured according to impermeability to the
colourant. Cells are checked under an optical
microscope in a successive phase: a lack of colour
indicates good viability.
The recognised method for testing vitality, the
acidification power test (AP TEST), is based on pH
changes to the solution containing the yeast
being tested. Here follows a description of the
procedure:
1. Calibrate the pH-meter before taking
each series of readings;
2. Adjust pH of deionised water to 6.5;
3. Pour 15 ml of deionised sterile water into
a conical 50 ml centrifuge test tube
containing a conical stirrer;
4. Monitor water pH while shaking the test
tube for approximately 5 minutes;
5. After five minutes measure and record
pH value (AP0) and add 5 ml of prewashed and concentrated recovered
yeast residue (1x109cells/ml) to the
centrifuge test tube.
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6. Shake for 10 minutes and record pH
value (AP10);
7. Immediately add 5 ml of 20% glucose
solution;
8. Shake for 10 minutes and measure final
pH value (AP20); Acidification power is
obtained by calculating the difference
between AP20 and AP10 values;
9. Repeat the entire procedure twice more
to confirm results.
It is obvious from reading the AP TEST procedure
that this method requires specific equipment
which can only be found in a well-equipped
laboratory, as well as trained personnel. It is
labour intensive and time-consuming.
This test requires a lot of equipment, including a
pH-meter, which must be calibrated and
thoroughly cleaned every single time before use,
not to mention meticulous and extensive
maintenance operations.

CDR BeerLab® provides test results in Acidification
Power, thanks to the calibration curves it is
equipped with.
Unlike the AP test, the CDR method does not
require any calibration or use of specialised
laboratory personnel. Test tubes are pre-filled
with reagents in required quantities, ready for
use. The result is obtained by simple photometer
readings.
Correlated with the Acidification Power test
The CDR method ensures an optimal level of
correlation with the recognised method for
measuring vitality, the Acidification Power test, as
established by the international laboratory of
reference, Campden BRI.
Below is a calibration curve of measured results
obtained using the CDR method and those
obtained using the Acidification power method
from Campden BRI laboratory.

Breweries are unlikely to have all of this, which is
why they often turn to external chemical
laboratories, inevitably incurring costs, in order to
check whether they can reuse yeast recovered
from previous processes.
This is why CDR has developed an alternative to
the AP test, for an altogether simpler and faster
analysis procedure, based on the same chemicalphysical principle.
Determining vitality using the CDR BeerLab®
method
The test developed by CDR involves assessing pH
variation of the solution to which the yeast
sample is added, with the use of reagents
containing chromogenic beer substances. This
chromogenic substance changes colour when pH
varies, thus enabling the measurement of pH by
means of Spectrophotometric readings taken
using the CDR BeerLab® system.

In the study carried out by the reference
institute, 5 slurry samples were triple analysed
using the CDR BeerLab® and the reference
method, in order to assess the performance of
the CDR BeerLab® method.

The Campden BRI study established that for the
determination of yeast vitality, CDR BeerLab®
results are comparable to those obtained using
the reference method (correlation R2 = 0.90),
confirming that the CDR BeerLab® method is
precise and repeatable.
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Conclusions
The reuse of yeast is useful as it enables
considerable savings and can actually improve
the organoleptic properties of beer.
When reusing yeasts it is important to pay close
attention to recovered cell efficiency, which is
why determining viability is so useful.
However, counting cells or determining viability is
not sufficient for determining whether recovered
substrate cells are capable of enabling alcoholic
fermentation.
Therefore, yeast vitality must be determined.
The procedure for determining this parameter
according to the recognised method, the
acidification power test (AP TEST), is laborious
and time consuming, it requires specific
equipment requiring regular calibration, or which
is only available in well-equipped chemistry
laboratories used by trained personnel.
This is why the CDR BeerLab® has been developed
for determining vitality. This method does not

require
any
calibration or use
of
personnel
specialised
in
laboratory
techniques. Test
tubes are pre-filled
with reagents in
required quantities, ready for use. The result is
obtained by simple photometer readings.
The method is strongly correlated with the AP
TEST, as established by the study carried out by
the international reference laboratory Campden
BRI, and provides results in acidification power.
Therefore the CDR BeerLab® method for
determining is simple to use, provides rapid
results, is reliable and usable by any operator
directly at the brewery on the production line.
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The aroma of butter having the name of diacetyl!
What is the diacetyl taste? It’s butterscotch-like, a hard yellowish-brown sweet made from
butter and brown sugar.
Dr. Emanuela Pascale
Research fellow at Department of Chemistry Università degli Studi di Firenze

Diacetyl
Diacetyl is a compound so-called vicinal diketone
(VDK) because it has two C=O groups, side-byside. It’s a product of yeast metabolism and it’s
formed in every brewery fermentation.
Diacetyl is a volatile compound whose buttery
character plays an important role in beers giving
them a typical flavour.
The amount of diacetyl produced is yeast straindependent but wort composition and fermentation

Fermentation process and yeast

conditions, as well as temperature, are also

metabolism

significant parameters to overall diacetyl levels.

Diacetyl is an organic compound and it is generated

Homebrewed beers can have diacetyl levels from

as a by-product of amino acid metabolism in yeast

0.05 to greater than 1.0 mg/L, but the desired level

during wort fermentation.

in the final beer depends on the particular flavour

Yeast metabolism is a complex process which

aimed for. In fact diacetyl concentrations above

involves the formation of by-products.

0,05 mg/L can be perceived as a negative flavour

In general, these by-products are used in the

characteristic in some “lager” (a type of beer

metabolic pathway, but sometimes, in particular

conditioned

while

conditions, they can leak out of the yeast cell and

concentrations about 1 mg/L are allowed in “ale” (a

have an effect on the organoleptic profile of the

type

finished beer.

at

low

of beer brewed

temperature),
using

a warm

fermentation method), in order to balance the

In particular, one of the metabolic products of

peculiar full-bodied and fruity taste of ale beers.

yeast,

Sometimes, diacetyl can also be formed by a

acetolactate: it is derived from pyruvates, useful

bacterial contamination but this is an uncommon

for the synthesis of aminoacids. Part of the

event, since breweries have invested in cleaning

acetolactate produced becomes valine, and part

and sanitization care.

leaks out of the yeast cell membrane and ends up

belonging

to

diacetyl

synthesis

is

into beer, this acetolactate is then chemically
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converted to diacetyl in the beer by an oxidation

not

reaction.

pasteurization process.

The

production

of

acetolactate

increase

thereafter,

particularly

during

continues

throughout the sugar fermentation process, until it

Determination of diacetyl

stops.

Performing the analysis for the determination of

Yeast is able to consume the diacetyl produced, and

diacetyl is essential to achieve an improvement in

reduce it: as yeast slows down in fermentation and

the production process, management and finally

beer

yeast

the conservation of the product. It is also important

reabsorbs diacetyl and convert it to acetoin and

that not only breweries, but also beer lovers

subsequently to 2,3-butanediol. Both acetoin and

identify and enhance the product, when peculiar

2,3-butanediol can escape the cell, but neither

organoleptic

contribute much in terms of flavour.

represent an element of uniqueness, rather than a

It’s important to provide sufficient maturation time

real flaw.

for diacetyl reduction in the beer which depends on

CDR BeerLab® is an analysis system able to

the

2,3-

determine with a single instrument all the most

butanediol. Furthermore, the health of yeasts

important chemical parameters of beer, wort and

should be evaluated. In fact yeasts stored for a

water, including also diacetyl, relying on the

long time, at unsuitable temperatures, or yeasts

reference method.

undergoes

conversion

a

maturation

speed

into

process,

acetoin

and

markers,

such

as

diacetyl,

can

that do not have adequate nutritional availability

The sample of beer

during fermentation, are less efficient in the

to be analyzed is

process of diacetyl reduction compared to yeasts in

previously

optimal physiological conditions.

The VDKs contained

distilled.

in the distillate react

Temperature

with a solution of

At the end of fermentation, the increase in

alpha-naphthol and creatine to produce a colored

temperature of a few degrees promotes the yeast

compound

metabolic activity, as well as the diacetyl reduction:

absorbance is measured, which is proportional to

this method is commonly known as a “diacetyl

the analyte concentration.

rest”. Depending on the yeast strain, this process

The CDR BeerLab® method for the determinationd

can be variable in terms of time and temperature.

od VDKs is strongly correlated with the reference

After the “diacetyl rest”, the temperature is then

method, as established by the study carried out by

lowered to a conditioning temperature following

the international reference laboratory Campden

diacetyl reduction. Generally, the cooling step does

BRI.

not start until the analytical tests indicate a diacetyl

CDR BeerLab® analysis system has available

which

absorbs

at

520

nm.

The

reagents into disposable tubes, in order to make
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easier both the analytical procedures and the

process while in the brewery. Thus eliminating the

sample

need of an outside lab. Conveniently improving the

preparation,

ensuring

standards

of

accuracy are in line with the reference methods.
CDR

BeerLab®

can be used by anyone directly in

quality of the finished product while saving time
and money.

the brewery allowing one to check the brewing
process in real time and to make prompt decisions
improving the quality of the finished product.

Conclusions
Monitoring VDKs during fermentation allows one to
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closely follow the phases of yeast metabolism and

Links

to verify the diacetyl level, which enhances the

[a] Vicinal Diketones (VDKs) determination
[b] CDR BeerLab® the Beer and Wort analysis
[c] Evaluation of new features (VDK, yeast vitality)
of the CDR BeerLab® Analyser – Camden BRI
[d] Campden BRI

specific organoleptic characteristics for each type
of beer.
Using a fast and simple system, such as the
CDR BeerLab®, one is able to check the brewing
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CDR BeerLab®: The Effect of Late and Dry-Hopping on IBU Value
Introduction
Over the years, a number of different analytical techniques have been
employed by the brewer in order to monitor the process of brewing such as
pH, density, microscopy etc. More recently, UV/Vis spectrophotometry has
been used to determine the bitterness of beer, giving a value to bitterness
called International Bittering Units (IBUs) – values of which are typically
between 0 – 100. By having a measurable number associated to bitterness,
micro-breweries can track the consistency of their brewing batch-to-batch
as well as ensuring that they are brewing to specification.

Excess transfer water is saved during cleaning and local farmers collect
spent grain for animal feed. The brewery champions the London Living
Wage scheme and is actively involved in local community charities.

The distinctive bitterness in beer is achieved from the hops added to boiling
wort during the brewing process, where compounds in the hop leaf called
alpha-acids (primarily humulone) undergo isomerisation to produce iso-αacids (isohumulone) as shown in Figure 1. By using spectrophotometry, the
absorbance of an extracted beer sample taken at 275 nm can be converted
to give you the IBU value (which is roughly the concentration of iso-α-acids
in ppm).
This traditional method for measuring bitterness often requires a
laboratory with a laboratory technician, UV/Vis spectrophotometer, water
bath, glassware, solvents etc. and can take anywhere from 15 – 30 minutes.
Using the BeerLab, the bitterness of a beer sample can be recorded in
approximately 6 or 7 minutes and can be performed by anyone.
A recent article published in the MBAA Technical Quarterly by Maye,
Smith and Leker1 demonstrated that over time, there was a formation
of humulinones (see Figure 1) in Hops and Hop Pellets from oxidation of
humulones, which had also been found in beers that had been dry-hopped.

The aim of this project was to use the BeerLab to measure the IBU value of
two Hackney beers during late-hop additions (hops added right at the end
of the wort boil) and during dry-hopping (hops added during fermentation)
with a final IBU measurement taken on the finished product. It was thought
that the study would give a number of IBUs that could be picked up from
late-hopping and subsequently a number of IBUs that would be picked up
during dry-hopping, to ultimately provide a rough late/dry-hop ‘utilisation’
that could be applied to different recipes when brewing to specification.
Results
For the study, a wort sample was taken before any late-hop additions and
cooled to room temperature before the bitterness was analysed using
the BeerLab. At the end of boil, the wort was chilled to 80°C before being
transferred to the FV. During this time a sample was taken from the copper
every 5 minutes and bitterness analysed on the BeerLab. During transfer to
the FV, a sample was taken from the FV every 15 minutes and bitterness
analysed on the BeerLab. After transfer to the FV, yeast was added and
a sample was analysed for bitterness before and after each dry-hopping,
with a final sample taken for analysis from the finished packaged product.

Figure 1: Formation of Humulinones

Kapow!
The first beer analysed was Hackney Kapow! A beer with no traditional
bittering as no hops are added during the wort boil, all bitterness and hop
character in the beer comes from late/dry-hopping. It came as no surprise
that before any late-hop addition at Time X (see Figure 2) there were 0
IBUs, similarly when the first late-hop addition was added Time 0 there
were also 0 IBUs.

Maye et al showed that humulinone is around two thirds as bitter as
isohumulones and as such contributed to the final bitterness of dryhopped beers. The chemical structure of humulinone is very similar to that
of isohumulone, apart from the functional groups as highlighted in red and
green (Figure 1) and because of this, the absorbance at 275 nm is also very
similar – meaning that humulinone contributes to measured IBUs.
Taking all of this into account, it is easy to see (contrary to popular belief)
that dry-hopping can and does contribute to the bitterness of beer.
Project
Established in 2011, Hackney Brewerys beers are a mix of modern
and traditional styles. From starting as a cask ale brewery the
product range has expanded to embrace kegged, bottled and latterly
canned beers. UK malt and hops are used, as well as ingredients
from the USA, New Zealand and Europe, all traceable back to source.
The brewhouse uses 100% green energy that comes from windmills,
keeping the carbon footprint as small as possible, and energy recapture
technology reclaims heat that would otherwise be lost during the brew.

Figure 2: Kapow!
From the end of boil, right through to the end of transfer into the FV it is
clear to see that there is a steady increase in IBU value as the wort in the
copper remains in contact with the late addition hops, picking up 55 IBUs
of bitterness.
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After the transfer to FV, yeast is added and 3 days later a sample was
analysed for bitterness prior to the first dry-hop addition, showing the
IBU value had dropped during fermentation. This is due to iso-alpha-acids
(which are not particularly soluble in water) ‘sticking’ to the yeast and
dropping out of the beer, which is further aided by the drop in pH that is
accompanied by fermentation.
Figure 2 shows that a sample was analysed for bitterness before the 1st,
2nd, and 3rd dry-hop additions again demonstrating a rise in IBU value,
however, this time the fermenting beer is at around 18°C. This suggests
that the increase in 20 IBU achieved during dry-hopping could not come
from iso-alpha-acids (as this would require heat) and instead has come
from other hop constituents such as humulinones, as mentioned above.

1st Late-Hop

2nd Late-Hop

Dry-Hop

Alpha-Acid

Hop 1

0.55 Kg

-

-

14.6 %

Hop 2

1.25 Kg

3.75 Kg

5.00 Kg

8.5 %

Hop 3

-

-

5.00 Kg

10.5 %

Figure 5: Hop additions - APA

Hop additions and the Alpha-acid content for this batch of Kapow! is shown
in Figure 3 below.

1st Late-Hop

2nd Late-Hop

Dry-Hop

Alpha-Acid

Hop 1

1.25 Kg

1.25 Kg

6.00 Kg

11.6 %

Hop 2

1.25 Kg

1.25 Kg

5.00 Kg

9.6 %

Hop 3

1.00 Kg

4.00 Kg

6.00 Kg

14.5 %

Figure 3: Hop additions - Kapow!
As you can see 10Kg of late-addition hops contributed to an initial 55 IBUs
and when using late-hop timings as ‘boil time’ in the Brewer’s Friend IBU
calculator3, this should only achieve 42 IBUs at full boil. Further to this 17Kg
of dry-hop additions added 22 IBUs at fermentation temperatures bringing
the final bitterness of Kapow! to 62 IBU.
APA
The second Beer chosen for analysis was Hackney APA. This beer does
contain some traditional bittering with two hop additions during the boil to
give an IBU target of around 20 IBU.
As expected, the starting measured bitterness at time X is 20 IBU, followed
by a slight increase at Time 0 and 5 minutes after the end of the boil. At
this point in sampling, hop leaves from the initial bittering started to block
the sampling tap, causing the sample to flow out of the tap very slowly and
over a high concentration of hop leaves. This ultimately led to the false high
results seen throughout the period of sampling direct from the copper. It
is important to highlight sampling integrity here as any samples taken with
high hop-leaf content or blocked sample taps can cause erroneous results.
The samples taken from Time 40 to 120 were directly taken from the FV
during transfer from the copper, avoiding the issue with a blocked sampling
tap and producing similar results to those seen in Kapow! with a steady
increase in IBUs from 22 to 27.5.

When looking at these figures, 1.80 Kg of boil hops contribute to the 20
IBU starting point as expected, however it is difficult to see the effect of
the late-hop addition due to the blocked sample tap. We do see a slight
increase from 21 to 27 IBUs during the transfer to FV, which would most
likely have come from the late-hop addition. In this case, 10 Kg of dry-hop
addition has given rise to an IBU increase of around 7 IBUs, which when
comparing to the Kapow! is less than half the IBUs per weight of hops, but
could be attributed to a lower Alpha-acid content of the hops used in APA
compared to Kapow!.
Conclusion
Hops are traditionally added to boiling wort during the brewing process to
convert humulones to isohumulones, adding bitterness and producing a
balance to the naturally sweet flavour of wort. Modern styles of beer have
seen an increase in hops added at different stages of the brewing process,
including at the end of the wort boil (late-hopping) and near the end of
fermentation (dry-hopping). It has been thought that late-hopping and
dry-hopping do not contribute to IBUs in beer, however, using the BeerLab
Hackney has been able to conduct an investigation into this without the
need for a chemical laboratory. We have demonstrated a considerable
increase in IBU value from both late and dry-hopping suggesting that
alternative compounds present in hops (such as humulinone) do in fact
contribute to the IBU value during the brewing process.
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Figure 4: APA
Once again, addition of yeast and 3 days fermentation saw a drop in IBU
to 24, but after a second day of dry-hopping the IBUs rose to 31.5 in the
finished packaged product. Hop additions and the Alpha-acid content for
this batch of APA is shown in Figure 5.

3. https://www.brewersfriend.
com/ibu-calculator
Author:
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Forest Row Business Park, Forest
Row, East Sussex, RH18 5DW, UK
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Analysis of Mashing in the Brewery
Introduction

The brewing process can generally be defined as 4 key steps; Mashing
malted barley (possibly with other cereal additions), boiling and bittering
of the resulting sweet wort, fermentation of the boiled wort and then
conditioning of the resulting beer before packaging. All of these steps are
important in producing great beer; however they are all redundant without
a well-executed mash. In this process, the malted barley is steeped in hot
water for approximately an hour in order to activate certain enzymes that
break down the complex starches of the grain to fermentable sugars.
The end-point of the mash process is not typically measured in the
microbrewery; however specific gravity will usually be taken after
transferring the sweet wort into the copper to ensure that the mash has
produced the desired amount of sugar for the style of beer.
Figure 1: Best Bitter - Sugar & Starch vs Time

Project

The Long Man Brewery is situated on Church Farm in Litlington. Based in
the South Downs National Park it prides itself on producing fine Sussex
Ales with the core aim of environmental sustainability. This is achieved in
almost all processes of the brewery from growing the barley used in the
beer, sourcing the water from a bore hole on the farm and powering the
Brewhouse using a bank of 100 solar panels.

If the main purpose of the mash process is to convert starches in the barley
grain to fermentable sugars, then it could be argued that the Best Bitter
mash would be finished after just 20 minutes.
When looking into how the Best Bitter produced such a successful mash, it
is can be easily attributable to the correlation of temperature and pH with
respect to enzyme activity. Figure 2 shows the temperature and pH of the
mash samples from the ‘Start’ of the process at minute 0 to the ‘Finish’
of the process at minute 60. On the graph are the activity regions of two
enzymes – α-amylase and β-amylase, which are both key in the reduction
of starch to sugar and the Best Bitter mash spends the majority of the time
sitting directly in the activity regions of both enzymes.

The aim of this project was to run an analysis of the mash process using
the BeerLab across 3 styles of Long Man beer with a view that it may be
possible to reduce the mashing time and improve process efficiency. The
study looked into the production of fermentable sugars versus starch
alongside measurements of pH and temperature as well as free amino
nitrogen (FAN). The idea was to show that in a couple of hours of sampling
and analysis we could demonstrate what is happening in the mash tun in
terms of sugar production from the mashing enzymes and its correlation
with pH and temperature changes (if any).

Results
Best Bitter

The first mash tested was for the Long Man Best Bitter, the process involved
mashing in with a strike temperature of 73°C (which took 20 minutes), mixing
the mash and starting the timer. A sample from the mash tun was taken
using a wort sampler from the same spot in the mash every 10 minutes,
with a sample being taken at minute 0 (immediately after mashing in had
finished). Once the sample had been taken it was immediately chilled in
ice water to halt the mash process and prevent further fermentable sugar
production.

Figure 2: Best Bitter - pH vs Temperature

Long Blonde

The second mash tested was the Long Man Long Blonde, the same sampling
procedure was followed as with the Best Bitter – taking a sample every 10
minutes, with a sample being taken at minute 0 through to the start of
sparging at 60 minutes and after sparging had finished.

As you can see from Figure 1, the Best Bitter gave exactly the kind of results
that we were expecting. The sugar and starch gradually increase in the first
10 minutes of the mash as they are both dissolving in the wort and then
when the enzyme activity reaches its peak the starch concentration drops
at 20 minutes whereas sugar continues to rise. From 20 minutes up to the
point of sparging, the fermentable sugars appear to reach a plateau where
the maximum concentration of sugar is reached for this particular recipe
– the starch however, gradually increases (complex starch that cannot be
broken down by mashing enzymes will dissolve into the wort).

Figure 3: Long Blonde - Sugar & Starch vs Time
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The results shown in Figure 3 depict a clear difference between the mash
for the Long Blonde when compared to the mash for the Best Bitter. The
mash for the Long Blonde showed a similar rise in sugars and starch as with
the best bitter, however this was followed by a drop in starch (as it was
broken down by enzymes). This was accompanied by a drop in sugar and
then a subsequent rise in starch.
On the day of brewing the Long Blonde, it is important to note that the
temperature of the mash tun was particularly unstable, starting at around
65°C but very quickly dropping to 62°C before rising and stabilising at
around 63°C. Again, looking at the pH/temperature profile of the mash

in Figure 4, it appears that with the temperature variance of the mash
tun there was also a significant increase in pH, which holds the mash
outside of the optimum enzyme activity areas for a large period of the
mash.

Figure 6: APA - pH vs Temperature

Conclusion

By using the BeerLab it was possible to analyse the mash process of 3 styles
of beer in terms of fermentable sugars, starch, pH, and FAN, providing
results in under an hour with the view that it may be possible to improve
brewing efficiency by cutting down the mash time. Our analysis showed
good correlation between the production of fermentable sugars and the
optimum pH and temperature of the starch digesting enzymes α-amylase
and β-amylase, which also saw the reduction of starch.

Figure 4: Long Blonde - pH vs Temperature
When comparing Figure 3 and Figure 4, the time that the mash spent
outside optimum enzyme activity parameters correlates well with a drop
in sugar concentration and a spike in starch concentration. Further to this
the mash finishes well within favourable pH/temperature conditions for
β-amylase, bringing the sugar concentration back up at minute 60 and
dropping the concentration of starch.

APA

The last mash analysis was on the Long Man APA, once again following
the same sampling procedure every 10 minutes from minute 0, through
to minute 60 at the start of sparging and a sample taken at the end of
sparging.
This mash was much more similar to the Best Bitter, as shown in Figure
5, with the fermentable sugars taking slightly longer to reach the highest
concentration for this particular recipe. The concentration of starch for
this mash started much higher than in the previous 2 examples, which can
be attributed to the temperature and pH beginning slightly outside the
optimum enzyme activity areas when looking at Figure 6.

A sample of each beer was taken post-boil and tested for FAN showing that
2 out of the 3 beers were on the lower end of the recommended nitrogen
limits for healthy yeast growth. By knowing the FAN content of each brew,
yeast nutrient can be adjusted to ensure healthy yeast-growth, avoiding
stuck fermentations – saving time and yeast.
The results for fermentable sugars and starch from the Best Bitter give
the greatest example of how it may be possible to shorten the mash time,
freeing up approximately 15 minutes per brew and improving efficiency in
the brewery. Adding to this data by running further analysis of each brew
using the BeerLab will illustrate any day-to-day variations with the sugar
production in each mash, making it easier to action these time savings.
When Long Man is brewing twice a day, this could free up an extra 30
minutes a day, valuable time when the working day begins at 4am.
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Figure 5: APA - Sugar & Starch vs Time
Following this, the starch declines as it is broken down by α-amylase
and β-amylase and then increases as the sugar reaches a maximum
concentration, as is also seen in the Best Bitter, Figure 1.

Case Study 005CS-FD
QCL l Riverside l Forest Row Business Park l Forest Row l East Sussex l RH18 5DW
t 01342 820820 f 01342 820825 e sales@qclscientific.com w www.qclscientific.com

QCL are the exclusive UK
and Ireland distributors for

24

CDR Paper 2002

The “silent” importance of water in beer production
Simone Bellassai Chemist - Enologist and Food&Beverage analysis expert at CDR – Laura Giannelli Researcher at CDR Chemical Lab
“Francesco Bonicolini”

Introduction
Although the influence of water with respect to
the characteristics of the finished product may
appear to be of little importance to an
inexperienced consumer, from a production point
of view, the choice and treatment of water are
elements of primary importance in defining the
organoleptic characteristics.
In fact, the chemical composition of the water
not only directly affects the taste of the drink, as
sweeter or bitterer taste, but also acts
significantly on the series of biochemical
reactions that take place during the
manufacturing process, involving all the other
ingredients used.
After all, it could not be otherwise considering
that water constitutes the main matrix of beer,
resulting in proportions from 80 to 90% of the
production mix.

The past and the present
From a historical point of view, water has
determined many of the characteristics that beer
styles continue to have, if not also the possibility
for a place to produce beer or not.
Every city and every village, in the past as today,
has different waters, hard or soft, with a different
concentration of calcium and other features.
These characteristics forced the brewers of
different places of the world to adapt the recipes
and production processes to what the area could
offer.
In other words, water is one of the main links
that beer has had in the past with its territory.
Unlike hops and malts that could travel in ancient
times, water could not be transported, making it
mandatory to manage its characteristics locally.
Nevertheless, if water could not travel, it could
make travel, so the presence of important
waterways near some beer sites allowed the

rapid spread of many styles all over different
countries.

Nowadays, water treatment technologies and
improved control methods during the whole
production process allow producers to always
obtain water with an ideal composition. This is
surely an advantage in particular for breweries
that have more establishments and that are thus
able to produce beer of the same quality
everywhere.
From the cost effectiveness point of view also, an
unsuitable brewing water quality not only affects
the taste, but also interferes with the brewing
process and thus increases the production costs.

Regulatory aspects
The mandatory prerogative for beer production is
the use of drinkable water, microbiologically
pure, as ingredient for making beer, according to
the provisions of current regulation.
This does not oblige producers to use water from
aqueducts and does not imply that it cannot be
drawn from source water, as it happens for
historical breweries, but it is necessary that the
water is guaranteed as drinkable through
periodic chemical - physical and microbiological
analyses, or through the use of purification
treatments.
Currently the most used method for water
treatment is its demineralization by using
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chemical filters, and then the gradually
reintroduction of ions and salts in the desired
proportion.

Main parameters of water directly involved in
beer quality
Alkalinity of water is the most important
parameter that beer producers have to consider,
as directly involved in the mashing step and in all
those final sensory qualities that feature a beer.
From the chemical point of view, total alkalinity is
defined as the concentration of strong acid,
measured in milliequivalents per litre, needed to
convert bicarbonate or carbonate in the sample
in carbon dioxide at a pH of 4.3.
Generally speaking, the most common directives
state that water alkalinity should be as low as
possible.

Calcium ion is the other main parameter that
needs to be considered for beer production. It
acts as cofactor for the enzymes involved in the
mashing phase, and its addiction may be
necessary to assure the proper enzymatic activity
for mashes in water that is naturally low in this
ion, moreover it lowers the pH in order to obtain
a solid trub at the end of the whirlpool phase and
to allow the yeast flocculation at the end of
fermentation process. Too high concentration of
Calcium, over 250 ppm, can inhibit magnesium
uptake by the yeast and may impair fermentation
performance.
It is remarkably flavourless. It is widely approved
that calcium level should be at least 50 ppm.
High quantity of bicarbonate can affect the pH,
avoiding its decreasing, Moreover, as this ion
interacts with iso- and alfa- acids obtained by the
addiction of hop, its high concentration can be
responsible of an undesired astringent tasting
note.
Sulfate level contributes to bitter and dry taste of
a beer. At concentration over 400 ppm the
resulting bitterness can become astringent and
unpleasant, also due to the development of

sulfur dioxide and hydrogen sulfide can create
unpleasant smells of the product.
Magnesium ion plays and important role in
fermentation, especially favouring yeast
reproduction, being an important yeast nutrient
for yeast pyruvate decarboxylase metabolism,
and it should be present in the worth at a
minimum level of 5 ppm. On the other hand, too
high quantities may be responsible of an acid and
bitter unpleasant taste.
Zinc ion promotes yeast metabolism and it can be
added as nutrient during the boiling phase of the
wort, its recommended levels for optimum
fermentation are 0.1-0.5 ppm. On the contrary,
higher concentration can cause over-activity and
off-flavours in beer.
Fullness and stability of a beer benefit from the
presence of chloride, even if levels greater than
250 ppm in most beers tastes pasty or salty and
levels greater than 300 ppm may affect yeast
health.
Potassium is another important ion in the beer
production process. Wort and beer have a
relatively high natural concentration of
potassium (300-500 ppm), contributed by the
malt.
Some examples
As already said, the taste of some beers is unique
and immediately recognizable, and one of the
main responsible of them is just the water used for
production.
If Pilsner beer has to thank PIzen water for its
famous sweetness, Stout beers are the result of
Dublin hard water, as Pale Ale are definitely linked
to Burton-on-Trent water, rich of calcium and
sulfate.
In this table, the different ions content of some of
the most famous locations for beer production in
Europe are briefly summarized.
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Data in mg/L

Calcium

Magnesium

Sulfate

Bicarbonate

Burton

295

45

725

300

25

Dublino

115

4

55

200

19

Londra

90

5

40

125

20

Monaco

75

20

10

200

2

How the brewery can monitor water
parameters during beer production process
Conventional methods
Conventionally analyses on water parameters
have to be managed by specialized technicians,
responsible of using, calibrating and maintaining
on a series of instrumentation and tools
dedicated to them.
If quite only big establishments can have internal
labs, the most of the breweries rely on external
labs, that is easier for what the internal
organization is concerned, but usually analysis
cost is expensive and mostly, results are forcedly
delayed, when brewer should has immediate
answers in order to take the best decision during
a specific step of the production.
Considering the total alkalinity of water, the

Chloride

Sample is typically titrated using methyl orange
indicator, which has a color range of 3.2-4.4 pH,
although its color change that determines the 4.3
pH endpoint is said to be subtle and difficult to
observe accurately.
That’s why the current ISO standard specifies the
use of bromocresol green-methyl red indicator
solution with the endpoint defined as 4.5 pH.
In case of metallic ions their detection is usually
performed by using complex techniques as AAS
(Atomic Absorption Spectroscopy), ICP-MS
(Inductively Coupled Plasma Emission Mass
Spectroscopy) or IPC-OES (Optical Emission
Spectroscopy) and the only option for brewery is
to refer to a specialized laboratory.
Briefly, AAS is cheaper and more accurate in
comparison with ICP techniques that are less
accurate, more expensive but faster and able to
detect more parameters at the same time,
anyway both methods remain very time
consuming, need specialized personnel for being
carried out and their application real time during
the different phases of beer production is quite
impossible.

CDR BeerLab® method and main advantages

importance of which has been already discussed,
it is conventionally determined by potentiometric
titration.
This method needs to be carried out by specialized
personnel, with the employment of lab tools as
glassware, weight scales and personal protective
equipment.

By comparing the detection of the same
parameters with CDR BeerLab®, it is evidently
easier and faster, although guarantying the same
accuracy because perfectly correlated to
respective reference methods and optimized to
be applied on this system.
CDR BeerLab® is a complete system, composed of
analyzer and dedicated reagents.
Instrument reading principle is the photometric
technology, based on LED emitters, that does not
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require periodical calibration, is a longer-life
optical system and has a detection range 3 times
wide, the whole if compared with standard
photometry.
Moreover, both incubation and reading cells of
the analyzer are thermostated at 37°C, allowing
to shorten the reactions time.
All the dedicated reagents are provided as
complete kits and in pre-filled cuvettes, thus
allowing to reduce possible errors during their
preparation and to speed up the whole operative
procedure.
In case of alkalinity of water, the detection on
CDR BeerLab® is based on the alkaline
components of water that react with a specific
reagent, leading to the formation of an adduct
which absorbs at the wavelength of 366nm. The
absorbance of the sample is directly proportional
to the alkalinity value, and its reading is realized
by a photometer that uses LED emitters. In terms
of time, just 10 minutes for a determination.
The wide panel of analyses of CDR BeerLab®
foresees the other overviewed parameters, but
also in case of metallic ions, their detection does
not require any additional instrumentation or
tool and takes just few minutes in all the cases.
Furthermore, CDR BeerLab® enables you to
determine a wide panel of parameters on beer
and wort in every stage of the brewing process,
even if you don’t have chemical laboratory or
fume hood. Its use does not require laboratory

background. So, with CDR BeerLab®, you can
perform a complete in-house quality control of
your brewing process getting results in real time.
Main advantages of our system are:
-

reliability – CDR BeerLab® method is
compared to the reference method;

-

reduced test times - just few minutes for
a determination;

-

easiness - reagents are pre-filled and
instrument does not need calibration,
maintenance or cleaning procedures at
the beginning or at the end of the
working session, no technical skill is
requested;

-

reproducibility - the possibility to
introduce manual errors by working with
CDR close-system is reduced to the
minimum, if not excluded;

-

flexibility – instrument has been thought
to be used real time in the processing
plant.

-

versatility – CDR laboratories are the
exclusive producers of both
instrumentation and reagents, we are
always researching for new applications,
that once released, they will be available
on CDR BeerLab® just upgrading
instrument software.
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QCL AND MISSING LINK BREWING

Quality Control and Brand
Protection
Jeremy Cook started Missing Link Brewing not only with a passion
to create outstanding beer but to create a resource to let others
do the same.
Missing Link Brewing created their own staple range of excellent
beers which are above all drinkable and which beer lovers want
to keep coming back to. Using the best ingredients, state of the
art equipment and expert knowledge Missing Link Brewing are
providing really exciting, modern craft beers that people want to
drink again and again.
Now they have added a full laboratory to guarantee consistent
excellent quality in their output plus a bigger, better, faster canning
line so they can increase production of their increasingly popular
core range. To equip the new laboratory, Jeremy wanted accurate
equipment that was fast, easy to use and economical so turned to
QCL.
Jeremy wanted to measure Diacetyl in particular as this is usually a
very subjective test so he started with the BeerLab. Using a simple
distillation setup and an easy to use measurement the BeerLab
gives an accurate VDK (Diacetyl) result down to 0.05 ppm and
removes the well-known problems with differing detection levels
between people. The BeerLab also brings a wide range of other
capabilities so in one analyser they have the capability for most of
the key QC chemistry checks.
After this pH was the focus. Many breweries use the cheapest pH
electrode they can find but these can be slow to respond, results
can drift and they don’t last very long. QCL are experts in pH

measurement, having been supplying the UK with high quality pH
products for 40 years. The new pH meter and electrode is faster
and more accurate giving everyone more confidence in the result.
Part of the Missing Link Brewing philosophy is to be a hub for
other brewers to have access to high quality brewing and packing
equipment. This means lots of beer from different sources and
a potential risk of beer contaminated with spoilage bacteria or
wild yeast entering the processing equipment. Jeremy wanted a
fast and easy method to detect these organisms, particularly wild
yeasts because, despite a rigorous CIP procedure, if these enter
the lines they are very difficult to remove.
QCL provided the solution with Invisible Sentinel rapid
microbiology, allowing wild yeast, diastaticus and spoilage bacteria
to be detected in less than 4 hours. Now every beer which arrives
for canning is unloaded into a holding tank before processing. A
sample is taken and only when a negative result is obtained is it
released to the canning line.
“The VeriFlow PCR system is very fast and easy to use. It allows
me to check all beers for spoilers and wild yeasts before they are
put through my canning line and is now a crucial part of my QC
procedure”. Jeremy Cook, Founder
QCL has been supplying UK food and beverage producers for
40 years with analytical equipment and support. Large regional
breweries have relied on us for laboratory equipment for most
of this time and with the recent explosion in craft brewing we
used our analytical expertise to help these breweries implement
effective QC procedures for chemistry and microbiology helping
them to make great beer all the time.

FOR MORE INFORMATION CONTACT:

QCL, Riverside, Forest Row Business Park, Forest Row, East Sussex, RH18 5DW
qclscientific.com
info@qclscientific.com
01342 820820
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QCL AND THE CDR BEERLAB

Testing Low/No Alcohol Beers
The Low and No Alcohol sector continues to see strong
growth with off-trade sales up 40% (Kantar, 2020).
Despite increases in people drinking alcoholic beer at
home due to the pandemic, more consumers, particularly
those in the 18-24 age group, are turning to low and no
alcohol options.
The market is dominated by beers produced by the
large multi-national brewing companies with Heineken
0.0% now the biggest alcohol free beer brand in the UK.
However, more and more smaller craft beer producers
are adding low and no alcohol options to their range,
capitalizing on the strong growth of this sector.
Brewing techniques vary and accurately measuring
your alcohol content at this low range is complicated
by the fact that traditional gravity calculations don’t
work effectively for low and no alcohol beers. Therefore
breweries need a fast, reliable and accurate method on
hand to give them this information.
The BeerLab has been in use across the UK for over
5 years and has proven itself to be a valuable tool for
brewery QC. With this study we set out to demonstrate
the accuracy of the BeerLab when operating in the low
and no ABV range. We selected 10 low and no alcohol
beers from a range of breweries covering the very large,
multinational breweries and smaller, UK craft brewers.

Samples were tested in the QCL laboratory with the
BeerLab and reference analysis was performed by
Campden BRI. The table below compares ABV results
from the BeerLab and Campden BRI with the values on
the label.
Brewery Type Label
BeerLab
Campden BRI
Multi National
<0.05
<0.1
0.0
UK Craft
0.5
0.28
0.25
UK Craft
<0.5
0.8
0.89
UK Craft
0.5
0.73
0.82
UK Craft
<0.5
0.63
0.64
Multi National
0.0
<0.1
0.01
Multi National
0.3
0.35
0.34
UK Craft
0.0
<0.1
0.01
UK Craft
0.5
0.89
1.03
UK Craft
0.0
0.38
0.38
The BeerLab results show very close agreement with
the reference method across the range of samples. It is
notable from these results that many of the beers have a
higher ABV than the packaging suggests.
This study demonstrates that the BeerLab is a reliable
and accurate instrument for the measurement of ABV
for low and no alcohol beers. With a relatively low cost
the BeerLab and BeerLab Junior are a viable option to
brewers of all sizes looking to bring in a QC programme.
In addition to ABV, the BeerLab and BeerLab Junior offer
a wide range of analyses covering the most important
parameters for beer and water chemistry. The BeerLab is
sold in the UK by QCL who have been supporting brewing
quality control for over 40 years.

FOR MORE INFORMATION CONTACT:

QCL, Riverside, Forest Row Business Park, Forest Row, East Sussex, RH18 5DW
qclscientific.com
info@qclscientific.com
01342 820820
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Case Study: Quality Control in brewery with CDR BeerLab®
Authors: Giulia Chiarion CDR FoodLab® - Sales and Marketing Department, Pietro di Pilato BrewFist
Founder and Head Brewer, Matteo Ambrosetti BrewFist Lab Technician

BrewFist began in 2010, at a time when the craft beer market in Italy was very different from what
it is today.
From the start, BrewFist has always focused on quality control of the beer production process.
Thanks to the use of CDR BeerLab®, the analysis of beer, water and must became quick and easy,
so it was possible to introduce the determination of many parameters that made quality control
much more widespread.

Quality control in the brewery
Video – chapter 1
Pietro di Pilato – Founder and Head Brewer –
BrewFist: “Five years ago we decided to
seriously invest in the brewery […] we adopted
a very widespread quality control system
right from the outset, with the development
of textbook analysis methods, essentially with
the production of all the reagents at home
and everything that was needed for home
analyses. Obviously, while this kind of
approach was satisfying and also
professionally enjoyable, it was something
that was very time consuming, because it was
labour-intensive and introduced a lot of points where it was possible for errors to occur, given the
‘high level of dexterity throughout the laboratory process “.
“When it was possible to introduce an instrument such as the CDR BeerLab ® into our program, we
were very happy with our analysis program”.
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CDR BeerLab®: the advantages of a quick and easy to use analysis
system
Video – chapter 2
Matteo Ambrosetti – BrewFist Lab
Technician: “With CDR BeerLab® the immediate
benefit was undoubtedly the speed of execution
in the various analyses that we undertake here
in-house in the analysis laboratory, which
required very long times across the process,
especially with very high margins of error. Here I
can link the issue of errors to the second
advantage which is mainly linked to the ease of
use of all the kits that I was able to test “.
“We have introduced several analyses that we
conduct with CDR BeerLab® therefore the fan, polyphenols. Then we introduced the control
of Vicinal Diketons (VDKs) on our beers and there are other parameters that we plan to include
within our control in the months to come “.

Quality Control in Yeast Propagation
Video – chapter 3
CDR BeerLab® has been very useful in the development of yeast propagation: all those cultures
that were previously bought in liquid form from external laboratories are now propagated at
home thanks to a study on the standardisation of the must, made possible by CDR BeerLab ®,
which, with its ease of use and its very short analysis times, has made it possible to implement the
systematic control of the fan and of the sugars.
Matteo Ambrosetti – BrewFist Lab Technician: “The speed of obtaining the results of the analyses
proved to be important in controlling the propagation of yeasts because in this area there are
times to be respected especially with regard to temperatures. Having analytical data in a short
space of time means being able to understand if it is possible to move on to the following step.
Thus carrying out analyses in a short space of time allowed improving of the routine of beer
production, especially in the phases of yeast preparation which are undoubtedly one of the most
delicate “.

Analysis results in minutes to minimise errors
Video – chapter 4
Matteo Ambrosetti – BrewFist Lab Technician: “Of all the kits first and foremost, the one I use the
most is the Bitterness (IBU), an analysis that with the classical method is performed in at least 55
minutes with the possibility of considerable error. Instead using the CDR BeerLab® kit, the analysis

32

time is reduced to a total of 5-6 minutes. What is important above all is the ease of execution. In
fact, the menu is intuitive and anyone can perform the analysis without, let’s say, having a
university scientific background. It is possible to have a result in a very short space of time with a
very, very limited margin of error because everything is very carefully designed and the possibility
of making mistakes is very remote”.

Research and development to optimise and update production
Video – chapter 5
Pietro di Pilato – Founder and Head Brewer – BrewFist: “As part of our quality control program,
we also decided to undertake a research and development program and so, three years ago, we
equipped ourselves with a 500-litre cooking pilot system in which we experiment with everything
new that comes out on the market including new hops, new malts and new types of beer. Of
course, in this type of context it is also essential to be able to control the parameters of the beer,
because in any case we have to familiarise ourselves with the use of new raw materials and
technologies on the market, so also being able to carry out analyses, which would normally take a
long time, in an extremely short space of time, it is absolutely essential to then evaluate the
scalability of a cooking from the pilot system to the general system“.

Everything they said
Watch the video to discover all the benefits that CDR BeerLab® has brought to the BrewFist
brewery, hearing it first hand from Pietro Di Pilato, founder of the brewery and Head Brewer, and
Matteo Ambrosetti, BrewFist Lab Technician.
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Pietro’s hope for the future
Pietro di Pilato – Founder and Head Brewer – BrewFist: “I like to think that customers spend their
money a little more wisely and remember those breweries that may not follow fashion at all costs,
but invest in quality control, invest in a well-made product always and in any case, not every now
and then. I think that’s the category we proudly fall into“.

Links
•
•
•
•

BrewFist site
CDR BeerLab® - Beer analysis system
Topics about chemical analysis of beer
YouTube Video https://youtu.be/YcOyaKTRnws
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