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Yeast Management and QAQC for Small Breweries and Brewpubs

Overview

Yeast Management and QAQC for - Laboratory Set-up

Small Breweries and Brewpubs * Yeast storage
» Propagation

* Quality Assurance
* Quality Control
+ Cost Benefit Analysis

Laboratory Set-Up

Note \
» Many of these processes contain similar or
identical steps
* You might see pictures used multiple times
throughout this presentation
» This is to show the relatedness between
processes

— Aseptic technique
Our meager laboratory
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Laboratory Tools

Laboratory Set-Up Laboratory Set-Up

Laboratory Tools

» Autoclave

— Used a pressure-cooker
as a less expensive
option

s

Petri Dishes and Vials

Laboratory Set-Up Laboratory Tools Laboratory Set-Up
Laboratory Tools
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Inoculation Loop
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Laborato y TOOlS Laboratory Set-Up Laboratory Set-Up
gl Laboratory Tools

Bunsen Burner Fire Extinguishér

Item Supplier Price  |Product Code] Use C |ea|’] | ng G | ass Laboratory Set-Up

Butane ColPamer | $43.00 | ewseissso Fuel for bunsen bumer _case of 12 canisters

[Puple nirle exam goves. CoePamer | $2050 | ewsesiaz Boxof 100

Pararim Cyrmar 1950 | vammom Versatle wrap fornoculated media o pravent conamnaton
Stee Coton Tpped Appicators yrmar $11.50 | _nownerr Svating for GAGC,

gar Povcer $50.00 | omenos Goatnizng wort

Autooive Tape 25 | Ewoes noates Sohved aug

Test Tube Brushes 53400 | ewesssnse Scribbing glass plates, Erermeyer fiasks, and vies

Giass Bomor 400 4475 | s Miing media —caso of 12

Lab Tape 5525 | ewoomse Labeing. taping down Lot

$40.90 18050208 | Absorbant mat for table top to minimize spillage area and to keep tabletop clean
s17.50 | rseoe

§5050 | ssonoar eatng. boing. ming meda

504,95 Stotizing gaseware, OZCO? o a0 Tvidies Uy peveire
s21.00 | sz inocuaing o med
$10.00 | s ot imocuating loop na heatresstant brass nsated seave
535,00 = [Autockvatie gass forholdng modia $7 fo 1pk10

$66.00 | ewnazmezs Selocive media for Lacobaci, Podiococeis.

$65.00 TR Seiecive media for i Yeast

56,00 oz To craw sanpies from Catboy —TpK10

$8.40 15024576 | To operate 25mL pipet

$4.67 oz Mossing and ading cupric sufate forwid yeast modim

Pipet pump 10mL $8.14 15024574 | To operate Sml pipet

$678.81
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Yeast Storage
Making Media Plates With Wort
Yeast Storage J

» Making media plates with wort © ECIEME

) — Yeast storage
* Plating yeast — Nutrients for yeast growth
« Transferring yeast from plate to slant

— Easily obtainable
» Management — Sterile

» Timing — 1 hr active over 4 hrs
— Same day use

— Wort media plates may be stored in the refrigerator for
up to 2 months

Making Media Plates With Wort e MIELIME b Gl [FUETEs Vi bifart e

- Collecting media to store & a0 & Heat wort gently while
yeast L~ . weighing 3.0g agar per ¥
— Use clean glass 7 il P ] 100mL wort g

— Light colored, low hopped, i\\
low gravity wort
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Yeast Storage

Making Media Plates With Wort Making Media Plates With Wort s

Add agar to wort

- S ‘ Pour plates and vials
Boil gently for 5 minutes or - Sl “ PR F W & ///
until agar has completely ; e, il Y e y <G " A i
solublized N \ w p f < ;,-’ k¥ 2 "
- gl ot | o
~— “.\L; > P ;‘“
= . v

Yeast Storage

Making Media Plates With Wort Making Media Plates With Wort s Storeoe

Autoclave
Autoclave Tape

§ l\\\\
N




Making Media Plates With Wort

Allow media to solidify

','a—_i‘\_ o—-;"z‘-&\—r/;si — -
u - :

Plating Yeast

Spray gloves with isopropyl alcohol

\

Yeast Storage

Yeast Storage
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Yeast Storage

Making Media Plates With Wort

Ready for use, or stored at
4° ¢/39° Finaclean
container for 2 months max

Plating Yeast

Taking primary
Yeast sample

~.

-

= ST
.-~‘ o N

Yeast Storage
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Yeast Storage Yeast Storage

Plating Yeast Plating Yeast

Draw off trub and yeast at Flame loop
the bottom of the cone
prior to acquiring sample

Assemble fermenter with

clean parts to help direct
yeast

Yeast Storage Yeast Storage

Plating Yeast Plating Yeast I 5

Open the media plate just

slightly, insert the loop and

make a zigzag pattern towards H%
yourself. ”
Flame loop, then again draw
zigzags starting in the area of

the previous streak

Repeat one more time

You may not see the yeast on

the media, but don't worry, it is.

Hold loop under a stream of yeast, only a little will do




Plating Yeast

From a yeast provider

Plating Yeast

Yeast Storage Plating Yeast

Yeast Storage

Plating Yeast

Wrap in parafiim and let sit
upside down, at room
temperature

5/11/2012

Yeast Storage

Yeast Storage



5/11/2012

Yeast Storage Yeast Storage

Plating Yeast Plating Yeast

* Growth will be visible in 2
days or less

. o ‘3 *Repeat?
* Try to identify single cell 1 ) -Usg the single cell colony
colonies to transfer to a slant for
storage, or to begin
propagation.

) Yeast Storage 1 Yeast Storage
Plating Yeast Transferring Yeast to a Slant

Flame the
Storage inoculation loop




Transferring Yeast to a Slant

* Remove the cap from
the vial

* Flame the top of the
vial

Transferring Yeast to a Slant

Insert the inoculation loop into the
vial and make a zigzag pattern
towards you

Yeast Storage

Yeast Storage

Transferring Yeast to a Slant

Use the inoculation loop to
make a light brush
stroke through the colony

Transferring Yeast to a Slant

Flame the top of the slant
Cap the slant and wrap in
Parafilm
Allow to sit at room
temperature for 2 days

— Store in a clean container at

4° ¢/39° F
Manage slants in storage

. =
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Yeast Storage

Yeast Storage

10
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Yeast Propagation Yeast Propagation

« Why? » Steps
— To keep yeast healthy . Acquiring wort to begin propagation — 40 min
— Predictable fermentations . Beginning propagation — 5 min
— Contamination . Stepping up a propagation — 45 min
. Timing . Fi!nal yeast propagation outside of a fermenter — 45

min
— Begin propagation 7 days before first pitch into I

fermenting vessel . Sensory analysis —5 min
. Pitch!

Acquiring Wort Yeast Propagation ,_ Yeast Propagation
E 2 Acquiring Wort
Spray gloves with isopropyl alcohol
¢ Autoclave

— ~50mL Erlenmeyer, top
covered with foil

5 -z "~ —Oxygen stone
; —Zwickle

11
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Yeast Propagation Yeast Propagation

Acquiring Wort Acquiring Wort

*Gather . ' Begin transfer of wort to
~Bunsen Burner . \ [ fermentation tank, start
—isopropy! alcohol | oxygenation
—autoclaved Erlenmeyer ‘

i

set on a clean surface
close to the port from
which you will draw wort ]
)

) ) =
leave aluminum foil ontop - = =
of Erlenmeyer L)

Yeast Propagation Yeast Propagation

Acquiring Wort Acquiring Wort

* Remove foll Draw sample wort ~10mL
* Flame top of into Erlenmeyer flask
Erlenmeyer

12
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. Yeast Propagation i i i Yeast Propagation
Acquiring Wort Beginning Propagation

* Flame top of Erlenmeyer
* Replace foil
* Return to lab 1 ™ %mm.

Spray gloves with isopropyl alcohol

Yeast Propagation Yeast Propagation

Beginning Propagation Beginning Propagation

* Remove the foil Flame the inoculation loop

* Flame the top of the
Erlenmeyer flask

13



Yeast Propagation

Beginning Propagation

With the loop brush the
surface of the media lightly,
picking up the single cell
colony

Yeast Propagation

Beginning Propagation

* Flame the top of the flask
* Replace foil

5/11/2012

Yeast Propagation

Beginning Propagation

Insert the inoculation loop
with yeast into the wort and
shake the loop so the yeast
becomes released

Yeast Propagation

Beginning Propagation

Cover the flask entirely with
aluminum foil and ferment 1-
2 days

14
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Yeast Propagation Yeast Propagation

Stepping Up A Propagation Stepping Up A Propagation

* Autoclave : = = Gather

—250mL Erlenmeyer, top 5 . . - Elégsrc?;y?glr:;:ol
covered with foil Y | |
v N I — Autoclaved Erlenmeyer
—Oxygen stone

—Zwickle
Leave aluminum foil on top of
Erlenmeyer

Yeast Propagation Yeast Propagation

Stepping Up A Propagation Stepping Up A Propagation

Begin transfer of wort to ; ; * Remove foil
fermentation tank, start
oxygenation

* Flame the top of
Erlenmeyer flask

15
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Yeast Propagation Yeast Propagation

Stepping Up A Propagation Stepping Up A Propagation

Draw sample wort 5 3 y * Flame the top of
~90mL into Erlenmeyer : ; & ). Erlenmeyer flask
flask [

* Replace foil

* Return to lab

Yeast Propagation Yeast Propagation

Stepping Up A Propagation Stepping Up A Propagation
* Remove foil

* Flame both Erlenmeyer
flasks
— Fresh wort sample
— Initial propagate

i sy Volume

Spray gloves with isopropyl alcohol

16



Yeast Propagation

Stepping Up A Propagation

Add the 10mL yeast propagate to 90mL wort
Flame the top of the Erlenmeyer holding 100mL propagate
Replace foil

Agitate the mixture to homogenize the sample

Yeast Propagation

Stepping Up A Propagation

Repeat for 1L propagate
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Yeast Propagation

Stepping Up A Propagation

Cover Erlenmeyer with aluminum foil - ferment for 1-2 days, until krausen develops

Yeast Propagation

Final Yeast Propagation Outside Of Fermenter

* Acquire a clean 5 gal
carboy

* Soak with sanitizer

17



Yeast Propagation

Final Yeast Propagation Outside Of Fermenter

® Drain carboy

* Flame top of carboy f

Yeast Propagation

Final Yeast Propagation Outside Of Fermenter

Plug carboy with airlock and
allow to ferment for 1-2
days or until krausening
occurs

5/11/2012

Final Yeast Propagation Outside Of Fermenter

Yeast Propagation

« Fill carboy with 2.5 gallons
— About half full
— Again flame top of carboy

» Flame the Erlenmeyer
holding the 1L propagate

» Add propagate to carboy

» Flame top of carboy

Yeast Propagation

Sensory Analysis

7’—'
Perform a sensory
analysis of the
propagate
« Acquire a 25mL pipet
and pipet pump

18
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. Yeast Propagation . . . Yeast Propagation
Sensory Analysis Final Yeast Propagation Outside Of Fermenter
-
Flame top of carboy * Pitch beer in carboy into
fermenter
Pipet 25mL from carboy -
and into a clean glass 3 3 * Send 1bbl of fresh wort
z for final propagation
Flame carboy

Replace airlock

ESC

Propagation

Quality Assurance

Do regular checks for the cleanliness of your
brewery
— Checks cleaning technique, effectiveness
« Identify problem locations, use tests to control quality of product
Bacteria
— Pediococcus and Lactobacillus strains
7 * Yeast
— Wild yeast

10mL 100mL 1L « Brettanomyces, Kloekera, Pichia strains etc.

19
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Quality Assurance

: QA - Bacteria
Quality Assurance

* Be sure to clean lab
» Timing before starting
— Same day use ONLY Adinty lab ead t
. . . J irty lab can lead to
- Give Sldays from sampling for analysis e e
— 1.5 active hrs over 4 total hrs waste time and money

* Also keep glassware
clean

Quality Assurance Quality Assurance

QA - Bacteria QA - Bacteria

Acquire a media broth that is . < * To make ~35 plates at
suitable for culturing pediococcus - 8mL per plate begin
and lactobaccilus strains - — heating 300mL of water

in a 400mL beaker

«/~ Cole-Parmer
Lactobacilli MRS Brﬂl’ i
Forheisolaon, enumerstionsnd cutihaton * Weigh 16.5g of
so0am Lactobacilli MRS broth
o and add to heating water

20



QA - Bacteria
* Bring mixture to a soft boil

¢ Boil for 5 mins or until broth is
fully mixed

QA - Bacteria

Autoclave the media plates

Quality Assurance

Quality Assurance

QA - Bacteria

* Allow to cool for a
minute

* Then begin pouring
plates

QA - Bacteria

Remove plates from
autoclave and allow to dry
on a clean countertop

5/11/2012

Quality Assurance

P—

Quality Assurance

21



QA - Bacteria

Quality Assurance

+ During this time, identify the locations in the brewery that you

would like to swab
— Heat ex out

— Filter out

— Brewing water

— Zwickles

— Transfer lines

— Yeast sample

— Yeast propagate
— Clean carboy

QA - Bacteria

* Return Plates to lab and
wrap in parafilm

¢ Allow to sit upside down
at room temp for 3 days

Quality Assurance

QA - Bacteria

|

Swabbing Technique

QA - Bacteria

7 i\

A“nalyze plates

5/11/2012

Quality Assurance

N

Quality Assurance

22
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Quality Assurance Quality Assurance
QA - Yeast : QA - Yeast

Clean Clean Clean - = * Choose growth media that is
. P appropriate for Wild Yeast

* Lyn's Cupric Sulfate Medium

Quality Assurance Quality Assurance

QA - Yeast QA - Yeast

Pipet 3mL of cupric sulfate

* To make ~35 plates at 8mL per plate begin heating 300mL of and add to heating broth

water in a 400mL beaker

* Weigh 12.0g of Lyn's Cupric Sulfate Medium and add to
heating water

23



QA - Yeast

* Bring mixture to a soft boil

¢ Boil for 5 mins or until broth is

fully mixed in

QA - Yeast

>

Autoclave the media plates

Quality Assurance

Quality Assurance

QA - Yeast

¢ Allow to cool for a minute or two

* Then begin pouring plates

QA - Yeast

Remove plates from
autoclave and allow to dry
on a clean countertop

5/11/2012

Quality Assurance

24



Quality Assurance

NCES

+ During this time, identify the locations in the brewery that you
would like to swab
— Brewing yeast
— Heat ex out
— Filter out
— Clean FV/BBT
— Zwickles
— Transfer lines
— Keg cleaner head
— Yeast sample
— Yeast propagate
— Clean carboy

Quality Assurance

Yeast

* Return Plates to lab and
wrap in parafilm

* Allow to sit at room temp
for 3 days

Begin swabbing

5/11/2012

Quality Assurance

Quality Assurance

25
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. s N MRS 9/9/2011 LCSM 9/14/11
QA - Analysis & . ve m : .
- BBT Botiom + +
. Keg Cleaner + X
Acquire as much : - [Keg Line Downstar -

Keg Line Upstairs. -
Bottom SV5 - -
[Faucet SV5 + +
Right transfer line Downstairs ,
Inside Clean tank -
zwickle of clean tank -
lbottom of clean tank

rack arm of clean FV_

data as possible, . . -
utilize it to control s . .
quality. .

o e N Filter in
= = = Filter out

st st e O

P R i INoters

cke of cean tn. 1. CMC Butt Valves on Racking arms and bottoms of FVs regularly and definitely before
ilterit i Diff sample #s
. Cap butterfly valves on BBT and Upstairs keqgging line 18-FV8 Zwickle

e o 3. Scrubb keg cleaner keg engager after each use 23-SV3 Zwickle

25.00%

Cost Benefit Analysis Cost Benefit Analysis

$1,600 $3,500
$1,400 $3,000

$1,200 Cost for 1bbl pitchable in $ $2.500 yeast strains, 1bbl
$1,000 o ha >
$1 : $2,000 hable
$800 Cost for 5bbl pitchable in $ _ cast strains, 5 bbl
$1,500
$600 pitchable
$1,000

$400 ==Cost of setting up and
$200 sustaining a lab $500 sustaining a lab

==Cost of setting up and

$0 $0
16 20

Months Months

26
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Conclusion

These skills will make you more marketable as a brewer, and
potentially can make you a more valuable employee

Once this process is initiated, its on the schedule so its a normal task
that needs to be completed

Breweries in far off lands

Further reading
— The Fungus g Us
« Chris White Ph.D and Yussef Cherney, Fermentap, 2008
— Yeast Performance and Management / i 2
-Graham G. Stewart — Guild Review Paper \ ASE, bl 2 B -
— Yeast: The Practical Guide to Beer Fermentation 1 . a
+ Chris White and Jamil Zainasheff., Brewers Publications, 2011 &
= \

att RY®n

Micah Krichinsky
mkrichinsky@gmail.com
@brewinggold
Lab manuals

- bit.ly/JQpYMg

Further reading
— The Fungus Among Us
« Chris White Ph.D and Yussef Cherney, Fermentap, 2008
— Yeast Performance and Management
*Graham G. Stewart — Guild Review Paper
—Yeast: The Practical Guide to Beer Fermentation
« Chris White and Jamil Zainasheff., Brewers Publications, 2011

27



