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@) Abstract

* Most of our microbiology programs focus on chasing beer
spoilers, including tailoring the media we use to isolate

spoilers only.

« Unfortunately, these programs are inherently reactive and take
several days to give a result, potentially allowing an infection to
spread and do more damage.

 We have found that the best way to combat spoilage is to zoom
out from our focus on beer spoilers and to look instead at the
aerobic environments they live in.

| will present some background information and a case study
from Ballast Point to prove why looking ‘beyond beer spoilers’ is
essential for managing proper hygiene in the brewery.
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Candida intermedia ............ccccooiiiiiiiiiiieeeeeee e Plate 1

Hanseniaspora UV ........ccooiiiiiiiioiieeeeeeee e Plate 1

Kilebsiella Ferrigena ..........c.coooooiiiiiiiiiiiiiiiiicciiiiiii e Plate 2

Kluyveromyces Marxi@nus .............occccooomiieeaiieeeieeceeeieeeeeeee e Plate 2

Lactobacillus acidophilus ..............oocooiiiiiiiciiiieeceeee e Plate 3

Lactobacillus Brevis .............ccccoooiiieoiiiiiiceieicieeeeieeaae Plates 4, 5,6

Lactobacillus bUChNEN .............ccoooiiiiiiiiiciiiieeeeeeeeee e Plate 7

Lactobacillus curvatis SUDSP........oocoiiiiiiiiiiiii i cviiaan Plate &

Lactobacillus delbrueckii ................ccccoooieicmiiiiieceeiieecee Plate 9

C omm on Lactobacillus paracasei subsp. paracasei .............ccccocoeeeeeenn. Plate 10
Lactobacillus plantartm ................ccocooiiiiieiiieeeeeie e Plate 11

Bl. ew el,y_ R el at e d Pectinatus cerevisiiphills ...........c.cccccoovoueeeieeeieieieeiesiseneeseaes Plate 12
Pediococcus dammOSUS ......ccooooiiiiiiiiieeeee e Plate 13

M i Croor g anis ms PediOCOCCUS PAVUILS ..o Plate 14
Pediococcus penfoSaCEUS .............ccoooiiiiieeeieieeeeeeee e Plate 15

Pichia membranaefaciens ... Plate 12

Rhodotorula gIutinis .............ccccoooiiiiiiiiiieeeee e Plate 16

Saccharomyces diasticus ..............cooooiiiiiiiiiiiiiiceeee Plate 16

Schizosaccharomyces pombe ...............ccocoiiiiiiciiiiiiiiieeaen. Plate 17

WITH CONTRIBUTIONS BY Torulaspora delbrueckil .............c..ccoviiiiiiiiiiiiiiiiiiiiiiiiiiiiccaeicean Plate 17
Anheuser-Busch, Inc. ZYGOSACCHArOMYCES BT ........co.coceeeeeeeeeeeeeeeeeeeeee Plate 18
MillerCoors ZygosaccharomyCces FOUXI . ... Plate 18
Zymomonas MODBIlIS ............cc.ocooiiiiiiiiiiiiiceeeeeee e Plate 19
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{ifﬁ? Aerobic bacteria are dangerous
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Figure 1. Development of contaminations in breweries according to Back (1994).
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Biofilms allow anaerobic growth

Hypoxic microenvironments in fungal biofilms
promote anaerobic bacteria growth

0,

Decreasing
oxygen
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F | biofil
02 ungal biofilm
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bacteria |

Current Biology

Current Biclogy 24, 2411-2416, October 20, 2014 £2014 Blsevier Lid All rights reserved  http/fde.dol.org 0.101 6/ cub. 201 4.08.057
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Biofilms allow exponential growth

Attachment Growth Detachment
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Bokulich et al. elLife 2015;4:e04634. DOI: 10.7554/elife.04634
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Figure 8. Lactic acid bacterial community composition on brewery surfaces, beers, and ingredients. LAB-TRFLP profiles of samples exhibiting high
Lactobacillales relative abundance by 165 rRNA gene sequencing.

C
2017 ASBC Meeting c};‘



Brewery

. .
contaminants Enterococcus faecalis

e Acetobacter aceti

e Acetobacter
pasteurianus

e Gluconobacter species

Wort-spoilage
bacteria

(acetic acid)

e [actobacillus
plantarum

e [actobacillus brevis

Beer-spoilage
bacteria

(lactic acid)
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{; Aerobic plates are enlightening!
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Y Sheet filter pressure problems

Aerobic growth - Filters in chronological order
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Bottling line problems

Aerobic Growth — Bottling runs in chronological order
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* Aerobic brewery organisms are easy to detect

» Aerobic brewery organisms are both hygiene
Indicators and gateway organisms (encourage
anaerobic growth)

* Prevention/action at the aerobic stages can help
prevent anaerobic growth entirely!
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