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Who am i?

Gianmaria Ricciardi

• Lallemand Brewing

• Technical Sales Manager 

• Employed in brewing industry – 8 years

• Head Brewer (Italy & the UK)

• Food Technology and Biotechnology degree

• C.E.R.B. (Italian Brewing Research Centre)
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Summary 
• The Yeast in the History

• The Yeast in the Brewing Process

• Biochemical Pathways and Metabolism

• ADY Production

• Yeast Management 

• Yeast Propagation

• Yeast Harvesting and Repitching 

• Yeast Behaviour

• Flocculation 

• Yeast’s Age
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The Yeast in the history
No Yeast, No Beer. No Beer, No Civilization. 

…only yesterday

Mid-1800s, Louis Pasteur discovered 
that yeast was a living microorganism

Only on the November 12, 1883, Emil 
Christian Hansen in the Carlsberg 
Laboratories developed pure culture 
techniques. 

Today, most of the brewers use single 
strain pure culture yeast!
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What does the yeast do?

New Yeast Biomass

Beer
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Brewing: is it a simple process?

Yeast added 
into wort

Nutrients 
assimilation 
for growth

Excretion of 
metabolites

Yeast 
removal

Wholesome 
remaining liquid
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Yeast Metabolism:
• Sum of all enzymatic reactions
• Organization and regulation

Biochemical Pathways:
• Individual aspects 
• Prat of a whole metabolic process
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Destination of wort sugars in brewing yeast

1 2

34

Synthesis
• New Yeast Cells

Secretion
• Ethanol 
• CO2

Survival
• Trehalose
• Glycogen

Storage
• Trehalose
• Glycogen
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Fermentation or respiration?

Influential Factors
• Availability and/or Quantity:

• Oxygen 
• Glucose

Pasteur Effect
• Faster Fermentation without O2

Crabtree Effect
• Fermentation predominates:

• Even in presence of O2

• High sugars inhibits 
respiration
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Lab propagation
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Seed yeast

Yeast Propagation
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Growth substrate 

Commercial Fermentation

Water Trace Elements
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Growth substrate – oxygen requirements 

Commercial Fermentation
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Growth substrate – fed batch  

Controlled parameters

Temperature Ethanol Concentration
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Trehalose structure -disaccharide

Stress Inducers:
• Starvation
• Temperature Shock
• Toxic Compounds
• Pressure 
• pH
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QC/QA

• Viability
• Vitality
• Bacteria
• Wild yeast
• Fermentation performance
• Taste/ off-flavor
• Genetic profile
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Yeast management

Yeast management is the careful 
control across all operations 

handling yeast culture to maintain 
the highest possible quality and its 

overall health, and to provide timely 
and repeatable fermentation within 
standards and specifications, both 
quantitatively and organoleptically.
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Yeast propagation

External Sourcing Propagation
• Quantities from Supplier
• Stepping up Procedures

Yield Factor 

𝑐𝑒𝑙𝑙𝑠
𝑚𝑙

𝐹𝑖𝑛𝑎𝑙 − 𝑐𝑒𝑙𝑙𝑠
𝑚𝑙

𝐼𝑛𝑖𝑡𝑖𝑎𝑙

(𝑂𝐺 − 𝐹𝐺 °𝑃)

• Inoculation Rate

LAL-bestpractices-Propagation-print (lallemandbrewing.com)

https://www.lallemandbrewing.com/wp-content/uploads/2020/07/LAL-bestpractices-Propagation.pdf


LALLEMAND BREWING

Repitching using dry yeast

LAL-bestpractices-RepitchingA4_print (lallemandbrewing.com)

https://www.lallemandbrewing.com/wp-content/uploads/2020/07/LAL-bestpractices-Repitching_Eng_A4.pdf
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Yeast behaviour - Flocculation

Mechanisms of Flocculation

FLO Genes and other phenotypes

Surface Forces
• Electrostatic
• Hydrophobicity
• Fimbriae
• Slat Bridges

Lectin Hypothesis
• Main mechanism of flocculation
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Yeast behaviour - Flocculation (lectin hypothesis)



LALLEMAND BREWING

Yeast behaviour - yeast’s age

Daughter

mother

Coloured scanning electron micrograph 

Bud Scars Proportion (%)

0 50

1 25

2 12.5

3 6.25

10 0.05

15 0.002

20 0.00005
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Yeast is the brewer 

best friend, so 

take care of it!
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Thanks for your attention

www.lallemandbrewing.com

brewing@lallemand.com

Email: gricciardi@lallemand.com

Mobile: +39 3479888584

Follow Us: 

http://www.lallemandbrewing.com/
mailto:brewing@lallemand.com
mailto:gricciardi@lallemand.com

