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Bacterial beer spoilage
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Megasphaera cerevisiae
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Polymerase chain reaction
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PCR on a budget

$2,000
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Incubation and spoilage

ABV vs pH
<5.0% >4.5
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Growth iIn MRS broth
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(Genome sequencing
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§ Glycerol degradation
= Drug efflux
= Alcohol dehydrogenase
= Iron + sulfite homeostasis
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Glycerol growth experiment

n
Grow strains in MRS
Inoculate into MRS + ethanol + /- glycerol
Observe growth by:
O Turbidity

O Odor development

O = no growth

1 = faint visible growth
= growth + odor
3 = strong growth + strong odor



Impact of glycerol on growth: NSB1
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Impact of glycerol on growth: DSM 20462
N

3.5 -
3 - O O O ¢ MRS 4.5% v /v EtOH
2.5 - O
O MRS 4.5% EtOH +
7-; 2 = A S ¢ 0.2% v/v glycerol
o
®1.5 - 4+ MRS 5.5% v/v EtOH
1 - O *
x MRS 5.5% v/v EtOH
0.5 - + 0.2% v/v glycerol
0 BB | ® XK XX |
0] 20 40 60

Day



Impact of glycerol on growth: VTT-E195
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Glycerol dehydrogenase Glycerol dehydratase
(dhaD) (dhaB)
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da Silva et al., 2009. Biotech Adv 27:30-39 nature.com @




Straw Theory vs Hay Theory

1o

Straw Theory (shelter) Hay Theory (food)

No spoilage at 30°C vs severe Many glycerol dehydrogenase

spoilage at room temp genes identified in genome
sequence

Interplay between pH and ABV Interplay between pH and ABV

Addition of glycerol promotes Lactobacillus has been shown to use

growth near ABV limit glycerol as energy source in beer
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RNAseq: Gene expression
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TnSeq: Critical genes
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How to avoid h
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Malting Hops Spoilage Spirits

* Aging epi- * Tannin * Extraction * Genome * Volatile
proteomics solubilization improvement sequencing analysis

* Strain enzymes: * Volatile oil * PCR/gPCR * Accelerated

development stability & analysis detection aging
& astringency

physiology
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euvan.thomson@phillipsbheer.com

Instagram:
@elsthomson
@smokeandmirrorscoffee
@phillipsbeer
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