
Yeast 201

Stressin ‘bout yeast

By: David Pfirrman



Yeast 101 Review

• One of 4 major ingredients in beer
• Yeast is a living organism 
• Yeast consumes sugars to convert it into alcohol, CO2, and other 

compounds 
• Yeast is classified as part of the fungus kingdom
• Yeast can create unwanted off-flavors like Fusel Alcohols, Diacetyl, 

DMS, and Phenolic Compounds
• Fermentation Timeline



Fermentation Timeline

• Lag Phase
• 0- 15 Hours after pitching yeast

• Growth Phase
• 4 Hours – 4 Days

• Stationary Phase
• 3 – 10 Days

Presenter Notes
Presentation Notes
Lag PhaseDuring this phase the yeast are mainly focused on the uptake of oxygen, minerals, and amino acids from the wort. Not much activity will be noticed.Growth PhaseIn this phase yeast start to consume sugars in solution and produce CO2. Also during this phase the cell count will increase rapidly.Stationary PhaseAt this point the yeast growth slows down, the yeast have already produced most of the flavor and aroma compounds, which include fusel alcohols, esters, and sulfur compounds. As the beer matures in the stationary phase the yeast will re-absorb much of the diacetyl and acetaldehyde that was produced during fermentation.



Why do we want to keep our 
yeast happy?

Presenter Notes
Presentation Notes
To make great beer!!!!But How?



Environmental factors that can affect yeast

• Pressure
• Aeration
• Pitch Rate
• Temperature

Presenter Notes
Presentation Notes
What are some common environmental factor that as home brewers we can easily control.PressureAerationPitch RateTemperature These are 4 things that we can easily adjust in our process that can help us produce happier yeast, which mean better beer.



Do you feel the Pressure?

• What is pressurized fermentation
• How do you ferment under pressure
• Advantages of fermenting under pressure

• No chance of Oxidation
• Faster Fermentation
• Reduces chances of off-flavors

• Downsides of fermenting under pressure
• Higher pressure reduces yeast cell division (Less Growth)

• Some yeast like it some don’t

Presenter Notes
Presentation Notes
What is pressurized fermentation – Simply fermenting wort anything above 0 PSI How do you ferment under pressure – Add a spunding valve to your system. Don’t create a bomb. Can be in a keg, SS Bucket or Conical Fermenter, or some PET Fermenters (Fermzilla, Catalyst, Speidel).You get no chance of an oxidization, because it becomes a mostly closed system When doing a pressurized fermentation, you can typically raise the temp of your fermentation without loosing flavors. Normally higher temp means Faster fermentation, but this does mean you have more chances of increased ester production. But with Pressurized fermentation you get less growth which reduces the production of esters.Lastly your beer will start to carbonate with the pressurized CO2.Just remember not all yeast respond well with pressure. Do you research!



Aeration
• Yeast need oxygen for reproduction
• Lack of dissolved oxygen causes many fermentation problems

• Stuck Fermentation
• Long Fermentation times
• Underattenuated beers
• Stress and off-flavors
• Lower Viability in the next generation

• The proper amount of dissolved oxygen is 8 to 10 ppm for average  wort 
and pitching rates

• For high-gravity beers, adding a second dose of oxygen between 12 and 18 
hours can help fermentation speed and attenuation.

• How do you aerate your wort?

Presenter Notes
Presentation Notes
Yeast use oxygen in the formation of sterols, which is used to make new Lipid membranes for their progenyYou are waiting 12 hours before adding more oxygen, because you are waiting for the yeast cell to complete at least one cell divisionHow do you aerate your wort? Shaking? Oxygen stone?



Aeration Chart

Method of Aeration Observed O2 PPM

Shaking, 5 minutes 2.71 ppm

30 seconds, pure 02 5.12 ppm

60 seconds, pure 02 9.20 ppm

120 seconds, pure 02 14.08 ppm

White Labs ran an experiment injecting pure 
oxygen into 5.3 gallons (20 L) of 1.077 wort 
using a 0.5 micron stainless steel sintered 
stone and the flow rate of 1 liter per minute.

Presenter Notes
Presentation Notes
This chart shows the results of a experiment that White Labs did to try to find out the amount of dissolved oxygen in a 5 gallon batch of wort. If the average amount of dissolved oxygen is 8-10 ppm, are you aerating you wort enough?



Pitch Rate

• What is the average pitch rate?
• Ales Yeast - Cells to pitch = (.75 million) X (milliliters of wort) x (Degrees Plato 

of the wort)
• Lagers Yeast - Cells to pitch = (1.5 million) X (milliliters of wort) x (Degrees 

Plato of the wort)
• Example (750,000) X (20,000) X (11) = 165,000,000,000 

• Under Pitching vs Over Pitching
• How do you increase your yeast pitch rate?

Presenter Notes
Presentation Notes
Pitch rate example 750,000 X 20,000 (which is 5.3 Gallons converted to milliliters) X 11 (Which is 1.044 converted to Plato) = 165 Billion cellsUnder Pitching vs Over PitchingIn general, underpitching affects flavor more, while over-pitching negatively affects yeast health more over generations. However, both can result in a less than ideal fermentation with high levels of diacetyl, acetaldehyde, and low attenuation. Too high a pitching rate can also result in low or unexpected esters, yeast autolysis flavors, and poor head retention. Too low a pitching rate can also result in slower fermentation and very long lag times, which allow competing bacteria and wild yeast to grow in the wort. If you have to choose between under or over pitching, over pitching is a little more tolerant before fermentation defects are evident.How do we make a yeast starter?



Temperature

• Exothermic 
• Typical Fermentation Temperatures

• Ales 55°F – 70°F
• Kveik Yeast 77°F - 104°F

• Lagers 40°F – 54°F

• Cold vs Warm Fermentation
• How do you control fermentation temperature

Presenter Notes
Presentation Notes
Ale strains grow the fastest at 90° F and Lager strains at 80°F. So why do we ferment our beers at lower temperatures? At the higher temps the yeast grow too fast and grow too much, and create off-flavors such as fusel alcohols.Exothermic – Yeast create heat from the energy of metabolism.If the temperature rises, the yeast cells will speed up their metabolism until it reaches the cell’s maximum. If the temp continues to rise the cell’s begin to express heat shock proteins to protect their cell membranes. Same thing happens if the temp drops. The cell’s switch from metabolism to expressing heat shock proteins to protect their membranes. Higher temps result in increased yeast activity, but keep in mind that higher temps also increase production of secondary metabolites and flavor active compounds like Ethyl Acetate (Solvent/ Nail Polish Remover), Diacetyl (Buttery), and Acetaldehyde (Tart Green Apple). How to control temps. Cooling Jackets, Ferm Chamber, Temp Coil, Heat Band, or “do nothing and pray”



Review – How can we keep our yeast happy?

• Pressure
• Aeration
• Yeast Pitch Rate
• Temperature

• Yeast the Book

Presenter Notes
Presentation Notes
Pressure – Spunding Valve and a fermenter that can handle pressureAeration – Add oxygen… somehowYeast Pitch Rate – Yeast starterTemperature – Control it.



Questions?



Brewing Temperature Experiment



Hefeweizen

• Recipe for 5.5 Gallon Batch
• 6lbs White Wheat Malt
• 4lbs Pilsner Malt
• 4oz Melanoidin Malt
• 0.5oz Tettnang @60 min
• 1 oz Tettnang @ 10 min

• 1.052 OG
• 1.011 FG



Hefeweizen

White Labs WLP300  - Hefeweizen Ale Yeast
• Attenuation: 72% - 76%
• Flocculation: Low
• Fermentation Temp: 68 ⁰ - 72⁰



Fermentation Comparison
Warm 74°F

• Day 1 – 74° - Lag Phase
• Day 2 – 74° - Growth Phase –

High Krausen
• Day 3 – 74° - BLOWOUT!!
• Day 4 – 74° - Slowing Down
• Day 5 – 74° - Stationary Phase -

Low Activity
• Day 6 – 74° - Low Activity
• Day 7 – 74° - No Activity

Cold 63°F
• Day 1 – 65° - Lag Phase
• Day 2 – 62° - Little Activity
• Day 3 – 64° - Growth Phase -

High Krausen
• Day 4 – 64° - Almost Blew
• Day 5 – 62° - Stationary Phase -

Low Activity
• Day 6 – 62° - Low Activity
• Day 7 - 61° - No Activity



Can you taste a difference?



Can’t Stand The Heat - KÖlsch

Basic Kolsch Recipe
• 95% Pilsener Malt
• 5% Vienna Malt
• 24 IBU Hallertauer Mittelfrueh – 60 min
• German Ale / Kolsch (White Labs WLP029)

• OG 1.046
• FG 1.006



Can’t Stand The Heat - KÖlsch

White Labs WLP029 – German / KÖlch Ale
• Attenuation: 72% - 78%
• Flocculation: Medium
• Fermentation Temp: 65 ⁰ - 69⁰

Alternate Yeasts
• Wyeast 2565
• Fermentis Safale US-05



Can’t Stand The Heat - KÖlsch

Warm Fermentation 
• Fermentation Temp: 75 ⁰

• Sous Vide water bath for 
temperature control



Can’t Stand The Heat - KÖlsch

Cool Fermentation 
• Fermentation Temp: 65 ⁰

• Fermentation chamber (freezer) 
with temperature control



Can’t Stand The Heat - KÖlsch

Cool Fermentation 
• Fermentation Temp: 65 ⁰

• Fermentation chamber (freezer) 
with temperature control



Can you taste a difference?



Thank You!
April

• Happy Hour - April 20th 5 PM @ 
Fibonacci Brewing Company

• Weeks Black IPA w/ Spruce Tips 
Release Party – April 21st 5PM 
@West Side Brewing

• Commercial Calibration - April 
26th 8 PM 

May
• BIG Brew Day – May 6th 8 AM @ 

MBW High Street
• Happy Hour – May 18th 5PM @ 

Northwood Cider Company
• Monthly Meeting – May 21st

7PM @ MBW Champion Mill
• Commercial Calibration – May 

24th 8 PM
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