
DOUBLE, DOUBLE TOIL AND 

TROUBLE
FRIENDS WITH BEER HBC



YEAST

• SINGLE CELLED EUKARYOTIC FUNGUS

• EUKARYOTE – “TRUE NUCLEUS”

• ~1,500 SPECIES

• REPRODUCE ASEXUALLY VIA “BUDDING”

• SACCHAROMYCES CEREVISIAE (TOP

FERMENTING YEAST)

• SACCHAROMYCES PASTORIANUS (BOTTOM

FERMENTING YEAST)



YEAST

• CAN PRODUCE

• ALCOHOLIC

• BEER, WINE, INDUSTRIAL ETHANOL

• NONALCOHOLIC

• BREADS, ROOT BEER, KVASS, KEFIR, KOMBUCHA

• OTHER USES

• ~20% OF BIOPHARMACEUTICALS USE S. 

CEREVISIAE FOR INSULIN, VACCINES, HUMAN

SERUM ALBUMIN



CELL STRUCTURES

• NUCLEUS – “BRAIN” OF THE CELL, CONTAINS

THE DNA

• MITOCHONDRIA – “POWERHOUSE” OF THE CELL

• CYTOSOL – GEL-LIKE SUBSTRATE CONTAINS ALL

THE ORGANELLES, CONTAINS THE ENZYMES

RESPONSIBLE FOR ANAEROBIC FERMENTATION

• VACUOLE – STORAGE STRUCTURE

• GOLGI – PACKAGING STRUCTURE



CHEMOORGANOTROPHS

• USES ORGANIC COMPOUNDS AS ELECTRON

DONORS, I.E. RESPIRATION

• ORGANIC COMPOUNDS

• ANY MOLECULE THAT CONTAINS A CARBON-

HYDROGEN BOND

• IN BREWING – SUGARS

• GLUCOSE, SUCROSE, FRUCTOSE, ETC.



LIFE CYCLE

• LAG PHASE

• ADAPTATION OF CELLS TO THE WORT

• LITTLE TO NO CELL DIVISION

• LOG (EXPONENTIAL) PHASE

• CELLS DOUBLE AT A CONSTANT RATE

• S. CEREVISIAE DOUBLES APPROXIMATELY EVERY 90 
MINUTES

• STATIONARY PHASE

• GROWTH LIMITED DUE TO DEPLETION OF REQUIRED

NUTRIENT

• CELL GROWTH RATE = CELL DEATH RATE

• DEATH (DECLINE) PHASE

• FLOCCULATION OCCURS



LAG PHASE

• 0 – 15 HOURS AFTER PITCHING

• LENGTH DEPENDS ON WORT TYPE, GRAVITY, YEAST

STRAIN, YEAST HEALTH, PITCHING RATE, AND AERATION

• PATHWAYS FOR SUGAR UPTAKE AND REPRODUCTION

(REPLICATION) TURN ON

• OXYGEN IS NEEDED FOR PRODUCTION OF VITAL

COMPOUNDS

• HIGH LAG PHASE TEMPERATURES MAY PRODUCE

PRECURSORS TO DIACETYL

• OVER PITCHING WILL DECREASE LAG PHASE BUT MAY

PRODUCE OFF-FLAVORS AT THE END OF FERMENTATION



LOG PHASE

• 1 – 4 DAYS AFTER PITCHING

• CONSUMPTION OF SUGAR BEGINS

• CO2 PRODUCTION BEGINS

• CELL COUNTS INCREASE RAPIDLY

• ETHANOL AND FLAVOR COMPOUNDS ARE

PRODUCED



LOG PHASE

• SUGAR USAGE

• GLUCOSE (~14% OF WORT) USED FIRST

• MALTOSE (~59% OF WORT) IS CONVERTED TO

GLUCOSE AND THEN USED

• CENTER PIECE OF THE BEER FLAVOR

• MALTOTRIOSE IS THE LAST USED

• GREATER FLOCCULATION THE LESS MALTOTRIOSE

IS USED



STATIONARY PHASE

• 3 – 10 DAYS

• MOST FLAVOR AND AROMA COMPOUNDS HAVE

BEEN PRODUCED

• BEER MATURATION OCCURS HERE

• DIACETYL IS REABSORBED

• FLOCCULATION OCCURS

• SOME STRAINS MAY BEGIN TO FLOCCULATE

BEFORE REACHING TERMINAL GRAVITY

• “COLD-CRASHING” CAN FORCE FLOCCULATION





FERMENTATION

• ANAEROBIC ENERGY PRODUCTION

• SUGARS → ALCOHOL, CO2 AND ENERGY

• TEMPERATURE IS CRITICAL TO GOOD FERMENTATION

• S. CEREVISIAE

• “TOP FERMENTERS” (ALES)

• FERMENTATION TEMPERATURES ARE TYPICALLY

HIGHER (65 – 75 °F)

• S. PASTORIANUS

• “BOTTOM FERMENTERS” (LAGERS)

• FERMENTATION TEMPERATURES LOWER (40 – 58 °F)





STALLED FERMENTATION

• CAUSES

• UNHEALTHY YEAST CELLS

• UNDERPITCHED

• OVERPITCHED

• LOW YEAST NUTRIENTS

• INCORRECT TEMPERATURES

• FIXES

• ADD MORE YEAST

• ADD SOME OTHER “BUGS”

• ADD YEAST NUTRIENT DURING MASH

• MAKE A STARTER AND PITCH APPROPRIATE

AMOUNT OF YEAST



FERMENTATION FLAVORS - ALCOHOLS

• ETHANOL IS THE MAIN ALCOHOL PRODUCED

• TRACES OF METHANOL, PROPANOL, ISO-
BUTANOL, 2-METHYLPROPAN- 1-OL, ISO-
AMYLALCOHOL, TYROSOL, AND PHENYLETHANOL

• FUSEL ALCOHOLS

• HIGHER ALCOHOLS – AS MANY AS 45 TYPES

CAN BE PRODUCED

• GIVES THE “HOT” FLAVOR

• HIGH TEMPERATURE DURING FERMENTATION

• RESPONSIBLE FOR THE HEADACHES



FERMENTATION FLAVORS - ESTERS

• ONE OF THE MAIN FLAVORS IN BEER

• MOST ARE FRUITY IN FLAVOR

• ISOAMYL ACETATE – E.G. BANANA

• ETHYL CAPRYLATE – APPLES/PEARS/ANISE

• OTHERS ARE BAD

• ETHYL ACETATE – NAIL POLISH REMOVER

• WARM FERMENTATION PRODUCES MORE ESTERS



FERMENTATION FLAVORS - PHENOLS

• PRODUCED BY YEAST AND SOME CHEMICALS

FOUND IN WATER

• I.E. CHLORINE – BAND-AID FLAVOR

• TANNINS ARE A TYPE OF PHENOL

• 4-VINYL GUAIACOL – CLOVE FLAVOR

• 4-ETHYL PHENOL – HORSE BLANKET OR

BARNYARD FLAVOR

• 4-VINYL SYRINGOL – VANILLIN, CAN ADD THE

“TOBACCO-LIKE” FLAVOR





AMERICAN ALE/CALI/CHICO STRAIN

• MOST WIDELY USED STRAIN OF ALE YEAST

• CLEAN FERMENTATION

• EMPHASIZES MALT AND HOP CHARACTERISTICS

• COMMERCIAL VERSIONS

• WYEAST AMERICAN ALE (WY1056)

• WHITE LABS CALIFORNIA ALE (WLP001)

• FERMENTIS SAFALE AMERICAN ALE (US-05)

• RVA YEAST LABS CHICO ALE (RVA-101)

• IMPERIAL FLAGSHIP (A07)

• OMEGA WEST COAST ALE I (OYL-004)

• LALLEMAND LALBREW WEST COAST ALE (BRY-97)

• MANGROVE JACK’S US WEST COAST (M44)

• BOOTLEG BIOLOGY CLASSIC AMERICAN (BBUSA1)

• GIGAYEAST NORCAL #1 (GY001)



LONDON ALE III

• COMMON IN NEIPAS

• SOFT, SMOOTH, AND FLUFFY MOUTH FEEL

• LEAVES RESIDUAL SUGAR BEHIND FOR A FULLER

MOUTHFEEL

• CAN PRODUCE A FRUITY PROFILE

• WYEAST LONDON ALE III (WY1318)

• RVA MANCHESTER ALE (RVA-132)

• ESCARPMENT FOGGY LONDON ALE

• WHITE LABS LONDON FOG ALE (WLP066)

• OMEGA BRITISH ALE V (OYL-011)

• IMPERIAL JUICE (A38)

• GIGAYEAST BRITISH HAZE (GY128)

• LALBREW VERDANT IPA



HEFEWEIZEN

• GERMAN

• PRODUCES A LOT OF ESTERS AND PHENOLS

• BANANA, NUTMEG, BUBBLEGUM, CLOVE

• CAN BE HIGHER ALCOHOL TOLERANT (~10%)

• LOW FLOCCULATION

• AMERICAN

• TYPICALLY LIGHTER IN APPEARANCE AND

HOPPIER

• DOES NOT HAVE THE ESTERS AND PHENOLS

• GERMAN

• GIGAYEAST BAVARIAN HEFE (GY017)

• OMEGA LABS HEFEWEIZEN ALE I (OYL-021)

• WHITE LABS HEFEWEIZEN ALE YEAST (WLP300)

• WYEAST WEIHENSTEPHAN WEIZEN (WY3068)

• WYEAST GERMAN WHEAT (WY3333)

• IMPERIAL YEAST STEFON (G01)

• ESCARPMENT LABS WEIZEN I

• FERMENTIS SAFALE (WB-06)

• MANGROVE JACK’S BELGIAN WHEAT (M20)

• AMERICAN

• GIGAYEAST PORTLAND HEFE (GY020)

• WHITE LABS AMERICAN HEFEWEIZEN ALE YEAST (WLP320)

• WYEAST AMERICAN WHEAT (WY1010)

• IMPERIAL YEAST WHITEOUT (B44)



KVEIK

• FAMILY OF YEAST FROM NORWAY

• FERMENT ABOVE 90 °F WITHOUT OFF FLAVORS

• COMPLETES FERMENTATION QUICKLY

• SOME STRAINS CAN PRODUCE TROPICAL FRUIT

ESTERS

• “PSEUDO”LAGERS



KVEIK

Strain Description Best Styles

Lutra

Lutra is shockingly clean with unrivaled speed when pitched at 90F (32C). The strain is perfect for brewing a refreshing 

pseudo-lager without the lead time of a lager. Also an excellent choice to make a fast hard seltzer. Although primary 

fermentation may be done within days, Lutra still needs some lagering (cold storage) time for the beer to clear. This can 

be done in the bottle after carbonation has been achieved. Available as both liquid and dry.

Lagers, Hard 

Seltzers

Voss
Excellent for IPA’s, Voss’s character changes little over its broad temperature range, with orange citrus notes. It is non-

phenolic and pairs well with citrusy, fruity hops. Available as liquid or dry.
IPA, Pale

Hothead

A highly flocculant strain with an astoundingly wide temperature range and little change in flavor across the range. 

Clean enough for both American and English styles, it has a unique honey-like aroma with overripe mango. 

Complementary to modern, fruity hops. Non-phenolic and no noticeable fusels, even at higher temperatures.

IPA, Pale Ale, 

Pale English 

Ales

Hornindal

Hornindal produces an intense tropical flavor and aroma with notes of fresh pineapple, mango, and tangerine. 

Compliments fruit-forward hops as well as adding another dimension to beer made with traditional "C" hops. Warmer 

fermentation temperatures will increase the aromatic profile and fermentation speed.

IPA, Pale Ale, 

Barleywine

Espe

Originating from the village of Grodås in Norway, Espe offers the unique profile of lychee, pear, and tropical fruit cup. 

The strain bolsters the sweet aromatics of modern IPAs, but is versatile enough for your flagship pale ale or seasonal 

brew. Espe is most expressive when fermented at 90F+ (32C+), but still reveals its character at lower ale-pitching 

temperatures.

IPA, Pale Ale

https://www.bitterandesters.com/products/lutra-kveik-ale-omega-yeast-oyl-071?_pos=2&_sid=793b2b10d&_ss=r
https://www.bitterandesters.com/products/hard-seltzer?_pos=10&_sid=793b2b10d&_ss=r
https://www.bitterandesters.com/products/lutra-kveik-ale-dry-oyl-071d?_pos=3&_sid=793b2b10d&_ss=r
https://www.bitterandesters.com/products/voss-kveik-ale-omega-yeast-oyl-061?_pos=12&_sid=e2a819f8d&_ss=r
https://www.bitterandesters.com/products/voss-kveik-ale-dry-yeast-lallemand?_pos=1&_sid=68b9500ad&_ss=r
https://www.bitterandesters.com/products/hot-head-ale-omega-yeast-oyl-057?_pos=11&_sid=68b9500ad&_ss=r
https://www.bitterandesters.com/products/hornindal-kveik-ale-omega-yeast-oyl-091?_pos=4&_sid=445f0ab5f&_ss=r
http://bitterandesters.com/products/espe-kveik-ale-omega-yeast-oyl-090?_pos=5&_sid=445f0ab5f&_ss=r


GENETICALLY ENGINEERED (GE) YEAST

• GENETICALLY ENGINEERED (GE/GMO) YEAST

• DIRECT TRANSFER OR REMOVAL OF GENES IN A

YEAST

• CIS – USES NO FOREIGN DNA, TYPICALLY WILL

CHANGE THE REGULATION OF PATHWAYS

• TRANS – USES DNA FROM ANOTHER ORGANISM

• EXAMPLES:

• OMEGA THIOLIZED YEASTS

• TYPICALLY LIMITED TO SALE IN THE US AND

CANADA



HYBRID YEAST

• PRODUCED BY SEXUAL REPRODUCTION BETWEEN

TWO YEAST STRAINS

• EXTREMELY DIFFICULT TO ACHIEVE

• EXAMPLES:

• IMPERIAL MANGOSTEENI, CAPI

• LALLEMAND NOVALAGER, LONA



BRETTANOMYCES

• WILD YEAST

• GIVES THE HORSE BLANKET/BARN YARD FLAVORS

• CAN PRODUCE ACETIC ACID IN PRESENCE OF

HIGH OXYGEN LEVELS

• USED IN LAMBICS, GUEZE, ETC.

• USE DIFFERENT EQUIPMENT TO PREVENT CROSS

CONTAMINATION

• MAINLY USED IN CO-FERMENTATION, E.G. 
“NORMAL” YEAST FIRST THEN BRETT



PHILLY SOUR

• ISOLATED FROM A CEMETERY IN PHILLY

• BIPHASIC FERMENTATION, LACTIC PRODUCTION

THEN ETHANOL PRODUCTION

• FERMENT WARM

• PITCH RATE AFFECTS LACTIC ACID PRODUCTION

• DOES NOT FERMENT LACTOSE

• DO NOT CO-PITCH AS OTHER YEAST OUT

COMPETE IT



LACTOBACILLUS

• LACTIC ACID PRODUCING BACTERIA

• GREAT FOR KETTLE SOURING

• PREFERRED TEMPERATURE 85 – 90 °F

• ABOVE 95 °F INHIBITS GROWTH

• AVOID EXCESSIVE EXPOSURE TO AIR DURING

SOURING, MAY PRODUCE BUTYRIC ACID (BABY

VOMIT)



YEAST HARVESTING

• SANITIZE, SANITIZE, SANITIZE

• STORE AT 33 – 38 °F

• TOP CROPPING

• SKIM OFF THE TOP OF ACTIVE FERMENTATION

• YEAST SLURRY

• SCOOP SLURRY AFTER PACKAGING

• ADD COOLED BOILED WATER TO SLURRY AND MIX

• LET SETTLE AND DECANT THE TOP LAYER INTO A

CLEAN SANITIZED JAR

• POUR SIMILAR OR DARKER BEER ON TOP OF TRUB



HELPFUL LINKS

• YEAST SUBSTITUTION CHART: HTTPS://BEERMAVERICK.COM/YEASTS/YEAST-SUBSTITUTIONS-

CHART/

• YEAST HARVESTING: HTTPS://BRULOSOPHY.COM/METHODS/YEAST-HARVESTING/

• YEAST WRANGLING: HTTPS://BOOTLEGBIOLOGY.COM/BACKYARD-YEAST-WRANGLING-TOOL-

KIT/

https://beermaverick.com/yeasts/yeast-substitutions-chart/
https://brulosophy.com/methods/yeast-harvesting/
https://bootlegbiology.com/backyard-yeast-wrangling-tool-kit/

