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T“R‘é‘ductlon-m Ellmmatlon of Unwanted Beer
Spoilage Organisms

= Detection of Beer Spoilage Organisms
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- Most craft breweries are not designed by

- brewery engineers or brewing
microbiologists

= Brewhouse and fermentation equipment are
very often in the room

raditional breweries were,designedito,....
G@id-a'ﬁmrewing

= Malt dust contains many beer spollers

www.brewingscience.com 3



www.brewingscience.com 4



= Malt dust
= Traffic into the brewery
- Sewers
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~ = What's practical? | re— _
- =Room isolated from brewhouse to perform testing
= Aerial fallout must be minimized

= Testing wort/beer for contamination requires a
clean space to work

= Clean clothes/lab coat reduces the chance of false
positive results

ﬁgs must be sanitized withﬁ‘% isopmpyl.*"
>onol -
sol'can be used on work surfaces
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= « Vessels/bottles used to collect samples
- must be sterilized by heat

= Transfer pippetes must be bought pre-

sterilized or must be sterilized by heat

= Sample valves must be sprayed with 70%

sopropyl'and flamed _ﬁ...___""
ﬁmam dried ‘

wort/beer from previous sampling
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::_Bers must  tanks, hoses, etc.
due to practicality

= | aboratory supplies can be either -
INn an autoclave or pressure cooker or
chased sterile
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= Alcohol
= Anaerobic
= Cold stability

= Hop bittering compounds that inhibit most

Wﬂ
some microbial lead
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~ = Bottle necks with a ring and beer/headspace

ﬂ.-_|=—

~ interface

= Cloudiness

= Residue at the bottom of filtered beer

= Excessive foaming of opened/chilled beer -
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Knurled diopter ring

Widefield 10x/18. —P Sliding interpupillary adjustment,
eyepiece grips located on both left and right
side of diopter scale

Interpupillary scale
Mark on side of eyepiece tube
for indexing diopter reading
Viewing head of microscope

Head locking screw

Revolving nosepiece . <————  Amof microscope stand
Objective lenses = A% Rack stop adjustment screw

Specimen holder (mechanical stage)
3 g Knurled locking screws for securing
Stage 2 = specimen holder to stage

Tension adjustment collar

= “
Abbe condenser 1.25 N.A. oy (behind focus knob on left side)

Rotating ~
Nosepiece hidiaghrapylever <———  Coarsefocus knob

Arm

movement of mechanical stage

Swing-out filter holder _—/ 3 Knobs controlling X and Y
wing-out fi

Fine focus knob
Illuminator condenser

MEChaicel 7 s <+ Power on/off switch and
stage = = fuse holder on back of base

Course

Adjustment

Adjustment
Knob

Monocular Head

SERIAL NUMBER TENSION ADJUSTMENT
POVER REQUIRE! COLLAR SET SCREW

Light source
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Yeast: Use the—46x1ab]ectwe(400 total magmﬂcahon)
—='__'% viability

— Yeast concentration
= Bacteria: Use the 100x objective(1000 total magnification)
— Use oil immersion lens —

— Whether cells are rods (bacilli) or round (cocci)
— The approximate length or diameter in microns

— The gram stain reaction 3
\/ |croscop|c examlnatlon of beer samples has limited USQ-VEINM
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Gram + Coccl
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. —{ ppm cycﬁl_éXinﬁide inhibits brewi;wg yéast but

e

allews wild yeast to grow

— Bromocresol green is used as a pH indicator for
detecting acid producing beer spoilers :

— Solid media is enumerative, colony counts

ossible | _ .
Il com spoilers n this media™

ompletely selective, allows:nen-brewery
bacteria to grow as well as mold/bacillus spores
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Eriteric (Wort sooller)
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Acetobacter

dcid bacteria(Acetobacter; Acidomonas);

- ( Afammlegﬁfige; s;rictly—aderebiefﬂHS@TmMant
material such as fruit and grain. Normally:

. countered.in:.stored.or-fermenting wort and bottled
beer. Produce acetic acid, which lowers pH and lends
a vinegary flavor/odor. Recommended limit: 5 per 1-
ml sample or per 100-ml yeast-free sample.

=  colony: greenish-blue
= colony size: 1-2mm
=  colony texture: smooth

Changes media color or cloudiness?: YES

Bubble formation when expoesedito,peroxide? YES
—*’.

liurnstreyal purple'whenexposed to oxidase reagent?
A i R —
N@F(Acetobacter), YES (Acidomonas)
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~=  Gram-negative, facultatively-anaerobic rods o™ o 5

common in water, soil, and plant material. ; ]
Normally encountered in stored and fermenting %
wort. Produce sulfur compounds, fusel alcohols,
phenolics and acetaldehyde, which cause a
variety of off-flavors/odors. Recommended limit:
8 per 1-ml sample or per 100-ml yeast-free
sample.
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= colony: greenish-blue, yellowish-green

= colony size: 2-5mm, may spread to cover entire
plate

ﬁte«ture: smooth, slimy

\
- \J

. eggble formation when exposed to peroxide?

=  Turns royal purple when exposed to oxidase
reagent? NO (all except Obesum), YES (Obesum)

www.brewingscience.com
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-« [actic acid bact eria (Lactobacillus, Pediococcus) SN —

« = actobacillus (rod) and Pediococcus (coccus) are gram-positive, facultative anaerobes
common in plant material such as fruit and grain. Encountered in all stages of brewing.
Produce lactic acid, which lowers pH and lends a tart, sour flavor/odor. Recommended
limit: 3 per 1-ml sample or per 100-ml yeast-free sample.

= colony: yellow-green (Pedio), white with bluish center (Lacto) —
= colony size: 1-3mm

colony texture: smooth (Pedio), rough or smooth (Lacto)
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.= Selective-for-lactobacillus/Pediococcus
— Easy to prepare
— Autoclave/pressure cooker not needed
— Anaerobic only ——

= \Wild Yeast Media
— LCSM vs LWYM

— Difficult to produce small quantities
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= Colony characteristics on LMDA

i ——
— Odor (vinegar, lactic, sulphur?)

— Acid Production?( media turns from green to
yellow)

— Colony color, size, texture and shape

ramistain.(purple or pink?i et
negative?)
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Protocols

__

o Where andWhETTtosample’?
= Drawing samples
= Swabbing
= Wort Stability Test
" Plating Samples Dlrectly
ating| S Wanw

il
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- Yeasie liered samples: Direct_ﬁ’lag of 1 m
- samples
o . Membrane Filtration 0?1 00ml

samples concentrated on membrane. Membrane is then
otically.transferred onto LMDA plate
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= After plating on selective LMDA samples

‘_,_‘—

need to be incubated aerobically to isolate
wild yeast, enterics and acetic acid bacteria

= Duplicate LMDA plates can be separately |
incubated anaerobically tojisolate...n
%@M%m -
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= Bacteria that are catalase positive will
~ produce bubbles on a glass slide when
hydrogen peroxide is added

Catalase
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Widefield 10x/18 —P

> o)
GO

Knurled diopter ring

Sliding interpupiliary adjustment,
eyepiece & grips located on both left and right

Interpupillary scale

Viewil iead of microscope

side of diopter scale

Mark on side of eyepiece tube
for indexing diopter reading

e Head locking screw

Revolving nosepiece

Objective lenses

Stage B ————
Abbe condenser 1.25 N.A

Iris diaphragm lever

Swing-out filter holder —/

llluminator condenser

Monocular Head

SERIAL NUMBER
POWER REQUIREMENT

ON/OFF SWITC

4——— A of microscope stand

Rack stop adjustment screw

Knurled locking screws for securing
specimen holder to stage

< Tension adjustment collar

(behind focus knob on left side)

44— Coarse focus knob

Knobs controlling X and Y
movement of mechanical stage

Fine focus knob

- Power on/off switch and
fuse holder on back of base

TENSION ADJUSTMENT

TENSTON ADJUSTMENT
COLLAR SET SCREW

cOc

92
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Fig. 3: Counting area grid on a hemocytometer counting
chamber. If the slurry sample being counted contains a
dense populalion of cells, you can count only the fiva
squares shown and multiply the results by 5.
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= 1/2 mother ceall
count a5 one cell

Fig. 5: li the daughter ef a budding

or mare then half thy h har call (top),
count the daughter then half the
zize (battom), do nat count it
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