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Session Objective

By the end of this session, brewery professionals will gain an understanding of 

key analytical instrumentation used throughout the brewing process to 

support consistent, high -quality beer in every batch. 

This session will highlight how these tools can be simple to use, emphasize 

practical testing procedures, and build confidence that accurate results can be 

achieved without requiring advanced chemistry training.
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Focus: Common Analytical Tools
Where to use, how to choose and how to use

1. PH

o Process

o How to get the most out of your probe

2. Titrations

o Alkalinity

o Hardness

o Total acidity

o Chlorides

o PAA/H2O2

o Auto titrators

3. Turbidity

o Chill haze

o Filtration / cold crash

o Packaging for hazy/ whites
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4. Colorimetry
o  Chlorine/chloramines
o  IBU and alpha/beta acids
o  Color
o  VDK
o  Polyphenols
o  Sulfates
o  FAN
o  Low Range Hardness
o  Iron

Waste Water (colorimetry continued)
o Nitrogen
o Phosphorous
o COD
o pH
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What Makes Beer ?
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Raw water is it where it all begins,  Is it always consistent?

a) Where does it come from

i. Municipal

• Disinfection process

• pH

• Well or surface

• Where are you in their network?

ii. Well

b) Is it always the same?

i. Seasonal

ii. Draught

iii. Does it come from multiple sources

• Multiple wells

• Surface water

• Blending

IF we understand the water chemistry, we can change it. ---Water quality reports

 Filtration, softening mineral addition, acid to reduce alkalinity etc.
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What was missing from the last slides and many 
discussions?



Incoming Water: 
Why do we care?
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Suitability of water for brewing 
• Microbiologically Pure 
• Clear and colorless (turbidity and color 

can be caused by suspended solids)
• Tasteless and Odorless 

• (Chlorinated water can affect beer 
flavor as well as dissolved metals)

• pH
• Free from heavy metal ions 
• Minerals
• Boiler scale protection
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Key measuring tools

1. E-chem meter

o pH probe

o Other e -chem

o Wort DO

2. Titrators

o Drop count

o Digital/ burette

o Auto

3. Turbidimeters

4. Spectrophotometers

5. Accessories
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What E chem meter is best for me?

1. Proper probe selections

a) pH (focus discussion)

b) DO

c) Conductivity

d) Sodium

e) Calcium

2. Some meters can actually do colormetric  tests too
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pH is critical in many parts of your process, and can vary in your source water from source to source, or even where in netwo rk you 

pull from and accuracy can matter

Mashing to wort (who hits their number without adjustment after the boil?)

Optimal pH mash pH protein rest 5 to 5.2

       conversion 5.2 to 5.6

     kettle pH 5 to 5.5

     beer 4.2 to 4.6 (sours can be lower but pH does not tell you how sour!

Aromatics!  Form of the hops oil can affect its pungency by 90% and pH goes down so does the aromatic form change of .5 can 

change 5%

Beer haze is greatest slightly above pH of 4 and drops on both sides

• Mash pH = enzyme performance

The ideal mash pH is about 5.2 –5.6

• Too high  poor starch conversion, dull flavors 

• Too low  overly sharp/acidic beer 
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pH: Why is it important and how accurate do 
I need to be?
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What probe should I use?

PHC725 High purity probe
• Larger junction provides faster response 

in samples with low ionic strength i.e RO 
Permeate

PHC101 General purpose probe
• Designed for general purpose applications i.e. 

source water, wastewater

Temperature 

Range
–10 - 100 °C (14 - 212 °F)

Temperature 

Range
0 - 50 °C (32 - 122 °F)
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pH measurement best 
practices

1. Use the correct probe for the application

2. Store properly after use

a) Store in storage solution 

b) Do not store in tap or DI water or  buffer solution

3. Calibrate daily 

a) Minimum 2 -point calibration (4, 7, 10 buffers)

b) Use fresh buffers that are not expired

i. pH 10 reacts with air(CO2)  after opening

4. Measure sample on stir plate (no vortex)

5. Ensure electrolyte solution is visible in probe  

a) Replenish electrolyte in refillable probes

i. Open plug when in use 

b) Replace gel filled probes with no electrolyte

13
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John Palmer Calculator
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This application helps brewers calculate salt and acid 
additions to create water profiles suited to specific 
beer styles. 

Mineral salts act as the beer’s seasoning and influence 
the pH of the mash, wort, and final product. 

It also provides recommended ranges for key 
components such as calcium, magnesium, alkalinity, 
sodium, chloride, sulfate, and residual alkalinity

“How to Brew”
   - John Palmer
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Titration Parameters
• Titrations:

– Alkalinity

• Resists pH change neutralizes malt acids

• Dark beers are higher generally due to acidic malt

• Affects haze, bitterness and shelf stability

– Hardness  

– Scale formation on boilers/ heat exchanger

– Brewery parameter (yeast and flavor)

– Acidity 

• (pH is not an indication of sourness!)

– Peracetic  Acid (PAA)  

• Disinfection and rinse

– Chlorides

• Body, softness, and malt emphasis

• Sulfate chloride ratio (beer balance full vs dry)

– Possible but not used often

• Iron, dissolved O2, pH

16
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Burette Titrations (Good)
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Glass burette with
clamp and stand

Erleynmeyer Flask

Color Indicator
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Digital Titrator (Better)
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Automatic Titrator (Best)
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1) Where: After the boil, during or after whirlpool separation 

• Why test here: 

• Measures how well trub (proteins, hops, solids) is settling 

• High turbidity = poor separation → can affect flavor stability and fermentation

3) Where: During packaging transfer from brite  
• Why test here: 

• Critical control point for final hazy product clarity and settling 
potential

 

2) Where: After filtration Cold crashing or centrifuging, before packaging 
• Why test here: 

• Critical control point for product clarity 
• Verifies filter performance 

Where and Why We Measure Turbidity
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Trusted Technology - Explained
1. Measurement with ‘ratio on’ means that the instruments utilizes data from all 

the detectors by using a mathematical calculation to ratio signals from each 

detector

2. ISO vs EPA (IR vs White Light)

3. Better resolution and accuracy than inline turbidimeters

4. Air purge(reduce condensation feature)

21
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Haze

1. What is Haze?  – Is the broad term used for turbidity in beer 

– however the term generally covers all form of instability in 

beer in which insoluble matter appears.

2. Haze can be caused by the suspension of grain solids – 

transferred over from the mash to finished beer, yeast not 

dropped out of suspension, or the interaction of proteins 

and polyphenols forming particles that can scatter light

3. Proteins, carbohydrates, polyphenols, fatty acids, 

nucleic acids amino acids,  etc. present in the beer whilst 

at room temperature may be clear, when chilled reacts and 

clump into larger particles known as haze . These particles 

are large enough to reflect light and the turbidity can 

be measured.
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1. Chill haze is what happens when colloidal particles appear in 

beer as it is  cooled, usually to about 0 °C. These particles make 

the beer look cloudy or hazy, and they disappear once it is 

warmed to 20 °C or higher. However, with time, chill haze can 

develop into permanent haze , and it is irreversible

2. Haze can be caused by the suspension of grain solids – 

transferred over from the mash to finished beer, yeast not 

dropped out of suspension, or the interaction of proteins and 

polyphenols forming particles that can scatter light

3. Proteins, carbohydrates, polyphenols, fatty acids, nucleic 

acids amino acids,  etc. present in the beer whilst at room 

temperature may be clear, when chilled reacts and clump into 

larger particles known as haze . 

23

Chill Haze = Total Haze – Permanent Haze

Turbidity Chill Haze
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1. Benchtop air purge (condensation game)

2. Calibrate the turbidimeter at least every 3 months (Hach Service 

available for all your maintenance needs)

3. Use non scratched clean cells  or oil regularly

4. Avoid air bubbles (degas)

5. Wiping with Kimwipes not towels

6. Use IR filter for colored samples

24

How to Ensure Good Turbidity Measurement
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Spectrophotometers and Colorimeters

25

DR3900
DR6000

DR900
DR1900

DR300
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Principle of Colorimetry

26
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UV/VIS Spectrophotometer
UV -Vis Spectrpohotometers easy way of measuring without a 
trained chemist/ technician for beer, source and waste parameters 

User made programs ability for new tests vs built in programs and 
procedures for beer, source and waste water

Assays are based on published and observed brewing methods 
according to MEBAK and ASBC including procedures and calculations 
for many including: 

Anthocyanogens 
Iron 
Bitter units
Thiobarbituric acid number (TAN)
Free amino nitrogen
Iso alpha acid
Total Polyphenols
Vicinal diketones(VDK)
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Examples of Preprogrammed 
calibration curves for basic water 
testing parameters!!
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Secondary Standard

Spec Check -  Gel 
Standards

Primary Standard 

How do I know my meter is working right?
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Sample Preparation Steps 

30



CONFIDENTIAL

Color
1. Why are color measurements made? 

a) Color measurements are made to ensure the beer meets the 

requirements for a particular style

Example:  American Wheat  3-6 SRM

   American IPA   6-14 SRM

   American Porter  17 -30 SRM

   American Stout  30 -40 SRM

a) To monitor batch to batch consistency

2. Where are color measurements made?

a) Samples can be taken in the final product (BBT or Package)

3. DR6000 method 

a) ASBC Methods Beer -10A and Beer -10C

i. 2020 (1 -40 SRM @ 430nm)

ii. 2301 Tri -Stimulus CIE L*A*B (380nm to 780nm)

b) MEBAK

i. 2006 (1 -60 EBC units @ 430nm)31
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DR 6000 and Color Measurement

1. L*a*b

2. Hazen 

3. Gardner

4. EBC

Real color measurements 
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IBU Test Procedure



CONFIDENTIAL

1. Test strips

a) Chlorides

b) Chlorine

c) Iron

d) Copper

e) Alkalinity

f) Hardness 

g) pH

34

What and How Can We Measure to Help Our 
Processes?



Stop By The Hach Booth

Get in -booth exclusive promotions, 
swag, product demoes, special 
funding opportunities, and  more.

Let's continue the conversation! 
We're happy to answer all your 
pointed questions (may require 
diligent taste testing of your product 
by us).

Booth #1942
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Cheers!
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Extra Slides
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The FUNCTION OF DIFFERENT MINERAL IONS IN BEER

      

      

      

• Na (+) 

At low concentrations Na gives a sweet flavor to beer but at higher values (150ppm) provides a salty flavour  beer  - it is 
often added to beer to give a salty taste. At low levels 75 -150ppm adds palate fulness

      

Iron should be absent from brewing water 
(<0.5ppm) since this has a negative effect on 
start of brewing process

In packaged beer this acts as a catalyst in the 
anti oxidation of polyphenols resulting in 
production of irreversible hazes in beer 

Also imparts metallic taste 
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The FUNCTION OF DIFFERENT MINERAL IONS IN BEER

• Cu (2+) 

At high levels (>10ppm) copper is toxic to yeast

At lower concentrations it also acts as a catalyst in the 
anti oxidation of polyphenols accelerating the 
production of irreversible hazes in beer  

      

      

      

      • Zn (2+) 

At high levels Zn also has a toxic effect on 
yeast however in trace amounts (0.15 to 
0.20 ppm) can act as a yeast nutrient 
(strain dependent)
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The FUNCTION OF DIFFEREnT MINERAL IONS IN BEER

• Na (+) 

At low concentrations Na gives a sweet flavor to beer 
but at higher values (150ppm) provides a salty flavour  
beer  - it is often added to beer to give a salty taste. At 
low levels 75 -150ppm adds palate fulness
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vicinal diketones
1. Diacetyl  - main flavor component

a) Butter / microwave popcorn aroma

2. Sources

a) Fermentation – low VDK indicates when fermentation is 
complete

b) Spoilage – Diacetyl is formed by some wild yeast contaminates

c) Aging – flavour can reappear during aging

3. Sensory Threshold

a) Taste threshold is 10 to 30 ppm

b) Brewers objective is < 30 ppm

4. Why Measure?

a) Indicates the true end of fermentation

i. May be able to “turn the tank ” sooner

b) Perceived as negative flavor attribute - less is typically desired

41
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Total polyphenol

1. What is Total Polyphenols? 

a) Polyphenols are components that come from the hop and malts that 

can contribute to beer haze and staling

2. Why are Total Polyphenols measured?

a) Measuring total polyphenols will give the brewer an idea on how well 

the filter is preforming 

b) Total polyphenols is a good indication of product stability and can 

effect things like haze and flavor

3. Where are measurements of total polyphenol made?

a) Samples can be taken in the bright beer tank (BBT)

4. DR6000 method 

a) ASBC  Beer -35 

i. 2035 (0 to 800 mg/L @ 600nm)

b) MEBAK 

i. 2002 (0 to 800 mg/L @ 600nm)
42
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SO2
1. SO2 can be derived from 

yeast metabolism or found 

as a component of finings or 

priming's

2. Is also added with sulfiting 

agents which helps inhibit 

beer oxidation during 

storage

43

Isinglass is a substance obtained 
from the dried swim bladders of 
fish. 
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