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Understanding the Science ……..

Quality!

• What is your definition of quality?

• What is your quality control program?

• All in-house?

• Outsource some validation testing?
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Understanding the Science ……..

Do you really understand the science of brewing and it’s impact on 

flavor quality and packaging?

• Raw materials (4 at least)

• Malt quality (grain quality)

• Hop quality

• Yeast quality

• Water quality
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All contribute to flavor but how many 

flavor compounds in finished beer?



Understanding the Science ……..

Malt

• Malt Certificate of Analysis

• Moisture

• Extract (soluble material: It than just sugars!)

• FAN (amino acids but not proline!)

• Color (always lighter than in the brewhouse)

• Diastatic power (enzyme to produce fermentable sugars)

• ?

• ?
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Tyler Schoales & Mike Heinrich
Breakdown of a malt CoA



Understanding the Science ……..

Composition of barley

• Starch (60%)

• Protein (12%)

• Non-starch polysaccharides (5%)

• Phenols and polyphenols (2%)

• Lipids (2%)

• Vitamins (<1%)

• Minerals (<1%)

• Other (?)
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What’s modified during malting?

Participants or passengers?

Where does the flavor come from?



Understanding the Science ……..

Some basic perceptions about malt

• Color

• Flavor

• Aroma

• Sugars

• Amino acids

• Proteins for foam

• ?
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Any risky compounds?



Understanding the Science ……..

Malt flavor

• How many flavor compounds?

• Maillard reactions (amino acids and sugars)

• Maybe 400 Maillard compounds

• Strecker compounds (aldehydes)

• Risks with flavor instability
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Understanding the Science ……..

Hops

• Bitterness (alpha acids)

• Aroma (? compounds)
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• Proteins (yes, hop cones have proteins)

• Amino acids (yes, hop cones contribute amino acids)

• Phenols and polyphenols (yes similar chemicals to barley)

• Starch and sugars



Understanding the Science ……..

Flavor and aromas 

• How many compounds? 

• Sensorial assessment

• Changes in hop processing

• Changes during brewing
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Understanding the Science ……..

Yeast

• Alcohol

• CO2

• Flavor compounds

• Aroma compounds

• Proteins in finished beer
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Understanding the Science ……..

Basic Testing

• Gravity

• ABV

• pH

• Color

• DO

• TPO?

• Micro?
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Additional Testing

• IBU 

• Total polyphenols

• Amino acids

• Non-fermentable sugars

• Micro?

• Titratable acidity 



Understanding the Science ……..

When to test

Prepackaging vs post packaging

• Will flavor change in the package?

• What is changing?

• Quality
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Understanding the Science ……..

Validation

• Confirmation of your theoretical calculations

• Testing non-typical traits

• Pre-empting issues

• Spending $100s even month or so, could save $1000s in the long run
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