LEVADURAS
(Clase 35)

Lic. Sebastian Oddone

ESPECIALISTA EN FERMENTACIONES INDUSTRIALES



Fermentaciones especiales
(Ej. Saison)
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Fermentaciones Especiales
(Lager)
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0OG OF WORT YEAST TYPE APPROXIMATE PRIMARY TIME
= 1.060 OG Liquid 4-7 days

= 1.060 OG Dry 5-8 days
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Biotransformacion
1- clivaje de glicdsidos

Tigure 2: Examples of glycosidically-hound aroma compounds

Figure 1: Structure of a glycoside
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“R" represents the flavor molecule. 3

Adapted from Daenen

El glicésido no aporta aroma, sin embargo el
compuesto liberado del clivaje si lo hace.



Biotransformacion
2- transformacion de terpenos

Figure 3: Biotransformation pathway of monoterpene alecohols by yeast
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Adapted from K. Takol, et al. Brewing Science 70, 177-188, 2017

Las levaduras pueden metabolizar algunos compuestos del lupulo y
transformarlos en otros, con otras caracteristicas de aroma y sabor



Biotransformacion
3- liberacion de tioles

Las levaduras también pueden liberar “Tioles” a partir de sus
precursores. Dichos compuestos sulfurados otorgan a la
cerveza potentes aromas frutales, exéticos, uva, maracuya.

Lapulos con altos niveles de
Tioles libres

Citra
Apollo
Eureka!
Simcoe

Ldpulos con altos niveles de
“precursores” de Tioles

Citra Hellertau
Simcoe Perle
Eureka! Saaz
Apollo Calypso

Cascade Sorachi Ace



Biotransformacion del lupulo
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Durante la maduracion

» Algunos esteres se van
degradando como el
Acetato de Isoamilo

> Bajan los niveles de
acetaldehido y diacetilo
(carbonilos)

> Bajan los compuestos de
sulfuro




Tipos de levaduras
Aspectos generales

> ALE (S. cerevisiae) vs

us,'jf,t:"",a‘ . Muoa _
LAGER (S. pastorianus) =

M@Al = | ;’

> Liquida vs deshidratada vs
recuperada

» Cepa unica o combinada



Tipos de levaduras
Caracteristicas

o

> Atenuacion

> Floculacion

> Tolerancia al alcohol

> Flavors



Atenuacion Aparente %AtA
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PD;

YAtA = x100

50—-10
WAtA = =0 x100 = 80%
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Tipos

STRAIN

RBBAYE BELGIAN-STYLE
ALE YEAST

BELLE SAISON BELGIAN
SAISON-STYLE YEAST

BRY-97 AMERICAN
WEST COAST ALE YEAST

CBC-1CASK AND BOTTLE
CONDITIONING YEAST

DIAMOND LAGER
YEAST

LONDON ESB ENGLISH-STYLE
ALE YEAST

MUNICH WHEAT BEER
YEAST

MUNICH CLASSIC WHEAT
BEER YEAST

NOTTINGHAM HIGH
PERFORMANCE ALE YEAST

SERVOMYCES YEAST
NUTRIENT

WINDSOR BRITISH-STYLE
BEER YEAST

BEER STYLES

Belgian

Saison

American ales

champagne-like and fruit

beers

AOETs

English-style ales, pale ales

Bavarian-style wheat

wide variety of ales

fruity English ales,

de levaduras

Lallemand

ATTENUATION

high

high

medium ta high

high

mediurm

medium ta high

medium ta high

high

mediurm

FERMENTATION
RANGE

17 - 25°C (63 - 77°F)

primary: 20°C

refermentation: 15-25%C

18- 22°C (65 - 72°F)

[ =]

17 - 22°C (63 - 72°F)

FLOCCULATION

meadium ta high

meadium ta high

lene

(a1}

low

[al ]

ALCOHOL
TOLERANCE

12% ABY

14% ABV

995 ARV

kJd

14% ABY

o9 ARV

9% ABY

o9 ARV

9% ABV

% ABY

9% ARV

PITCHING RATE

50 = 100g/hL to achieve a minimum
af 2.5 - 5 million cells/mL
50 - 100g/hL to achiewe a minimum
of 25 - 5 million cells/mL

50 = 100g/hL to achiewve a minimum

af 2.5 - 5 million cells/mL

primary: 50-100g/hL
refermentation: 10g yeast to 1hL

100 - 200g/hL to achisve
af 5 = 10 million ca

50 = 100g/hL to achiewe a minimum
of 25 - 5 million cells/mL

50 - 100g/hL to achiewe a minimum
af 2.5 = 5 million cellsfmL

50 - 100g/hL to achiewve a minimum
of 25 - 5 million cells/mL

50 - 100g/hL to achiewve a minimum

af 2.5 - 5 million cells/mL

50 = 100g/hL to achieve a minimum

af 2.5 - 5 million cells/mL

a minimurr



Tipos de levaduras
Fermentis

M a ltDtrl D S E FLOCCULATION | CLARIFICATION® | SEDIMEMTATION

+ - Fast
= THE TABLE BELOW SHOWS THE AMOUNT OF REMAINING maltotriose in g/l after A A P~
fermentation for each strain. - o rr

- + Slow

= - Medium

= - Medium

+ - Fast

- - Slow

- - Medium

*Yeast in the foam at the end of fermentation.

FLOCCULATION [IZUIRIFICM'IDN' SEDIMENTATION

- [Fast

- Fast

SAFLAGER™ W-34/70 + - Fast

SAFLAGER™ 5-23
GODD TO KNDW

. Ca++

SAFLAGER™ 5-189
SAFLAGER™ W-34/70

A minimum concentration of 100me/| of Ca++ is required to allow
good flocculation.




Tipos de levaduras

Alcohol tolerance in % v/v

Ale yeasts

Saffle
Safle
Safhle
Saffle
Safle
Safhle
Saffle
Safle

Safhle

BE-Z56
BE-134

HA-18

Lager yeasts

5 6B ¥ B 9 1 11 12 13 14 15 1B 17 1E

Bottle and cask l:mlﬂlnnlnq

Safile

F-2

|||“|”U||

Fermentis

Type of
beer

Organoleptic Suggested
characteristics yeast

NE IPA

Juicy, hapy, hazy 5-33, K-87, 5-04

Weissen

Hazy, wheat base, phenolic, oitrussy WE-06

Blanche

Hazy, wheat base, refreshing, spicy WE-06,T-58, K-87

Pils

Lager beer, blond to golden, brilkant, refreshing, dninkable,
slightly crispy, medium bitterness, highly digestable, nautral,
malty or gently fruity

Wi-34,70, 5-188,

Session

Bland, light bady, low alcohol, hoppy, high drinkability

Kilsch

Bland, palatable, low alcohol, low bitterness, qently fruity

IPA

Blond to amber, dry and hoppy

Triple

Saison

Blord to amber, high alcohol, malty: fruity, full body, roundness

Bland to amber, refreshing, very dry, low alcohal, gently acidic
and yeasty, hopoy, gently saturated

Bitter

Bland to amber, medium body and residual sweetness balancad
with high bittemess, hop character

Ales (Pale/
Amber/Brown)

Double

Blond to brown, medium alcohel content, fruity (estery), 504, BE-256,
mare o less malty tastes & notes, nutty, caramel 5-05

Amber - Brown/Dark, high alcobal, malty, fruity, caramel, HA-18, 5-33, 5-04,
roundness BE-256

Scotch

Amber to brown, full bodied, malty and lightly hopped

Barley wine

Amber - Brown, woody, slightly saturated, madenzed, stewed fruit

Porter

Stout

Mild to dark brown with red tint, roast matt flavar and aroma,
sweet to bitter flavor, medium body, fruity esters

Dark, creamy, smooth body, chacolate, coffee, roasted

Imperial
Stout

Dark, high alcohol, hat mouthfeel, chocalat, coffee, masted

R v an dai s £ B alRainad feam yor it ik kar ar fram a Farman 1S maprsmati,



Strain

Taxonomy

Attenuation

Pitching
Rate

Fermentis

Phenolic
Off-Flavor

E2U™

Usage Recommendation

English ale yeast selected for its Fast fermentation character. Produces balanced fruity and floral notes. Due to its floceulation

Safale™ 5-04 5 cerevisiae Medinm S0-B0 gkl E::I YES power, tends to produce beers with higher clarity. Ideal for a large range of American ard English Ales - including highly hopped
beers - and is specially adapted to cask-conditioned ones and fermentated in cylindo-conical tanks.
Active dry yeast recommended fo brew a diversity of Belgian type beers such as ahbey style known for its fruitiness and high
Safale™ BE-256 5. cErevisiae High 50-B0ghL a YES aleohiol content. It ferments very fast and als strang f ntation aromas. Ta maintain the sromatic profile at the end of
the fermentation, we do recommend to crop this yeast as soon as possible after fermentation.
™ e . . American ale yeast producing neutral and well balanced ales, clean and crispy. Forms a firm foam head and presents & very
Safile™ US-05 & perevisise Medium 50-80.g/hl © S gaod ability to stay in suspensian during Fermentation. Ideal far American beer typex and highly hopped beers.
Fruity driven strain, gives a high mouthfeel and body to the beer. |deal for Belgian Ales (Blond, Dubbel, Tripel, Quadrupel Styles)
Saffle™ 5-33 5 cerevisiae Low 50-B0 g/hl = YES and strang English ales {ex Imperial Stouts). s ideal alsa far New England [PA's. Yeast with a medium sedimentation: forms no
clumips but a powdery haze when resuspended in the beer.
German ale yeast producing subtle fermentation character. Depending on the conditions tend to present floral and balanced
Safale™ K-97 5. cerevisiae Mledinm 50-E0ghL G YES Fruity character. ldeal for delicate beers such s German Holsch beers, Belgian Wits and some versions of Session Beers.
Suitable for heavily hopped beers and has ability to form a large firm head when fermenting.
Specialty yeast selected for its strong fermentation character, intense fruity and phenolic Ravors - specially banana, clove and
SafAle™ T-58 5 cerevisise Medium 50-B0 ghl 0] VES peppery notes. Suitable for a great variety of wheat-base beers snd Fruity-spicy oriented styles. ¥east with a medium
sedimentation: forms no clumps but & powdery haze when resuspended in the beer.
5 ran— Fruity and phenolic character, vanying with the fermentation conditions. Produce well-attenuated beers and its ideal for wheat
Safale™ WB-06 dctadi - High 50-E0ghL @ YES base beers, such as Belgian and German Styles (Ex. Wit Beers and Weizen Beers). Produces typical phenalic notes of wheat
beers. Allows ta brew beer with a high drinkability prafile and presents a wery good ability to suspend during fermentation.
™ 5. corevisise var. . This typical yeast strain i rec ded For well- d besers, produces fruity, Roral and phenolic notes and & dry
Safle™ BE-134 diastaticus Figh 50-80.g/hl G) S charascter. Produces highly refreshing beers, it is ideal for Belgian-Saison style.
5. cenevisiag + Safile™ HA-18 is a powerful solution (consisting of Active Dry Yeast and enzymes) for the production of high-gravity and
SafAle™ HA-18 enzyme High 100-160 g/l (O] O particularly high alcoholic beers - such as strang ales, barley wines and barrel aged beers with very high density. It has & very
(ghucoamylase) good resistance to esmotic pressure and high fermentation termperatures (thermotolerant yeast).
Safle™ F-2 hunbem selected :pe:lFl:dLnf for secondary fermentation in bottle and in cask. This yeast assimilates very little
Safale™ F-2 5. cerevisiae A 2-35g'hl E} N it af e but il basic sugars (glucose, fructose, sscchanose, maltose). Itis caracterized by a neutral
aroma profile respecting the base beer character and settles very homogeneously at the end of fermentation.
SafLager™ This famous yeast strain from Wedhenstephan in Germany is used world-wide within the brewing industry. Known by its neutral
ger 5 pastorianus Medinm BO-120g'hl E} YES charscber, Saflager™ W34/TD produces neutral fermentation character, giving clean and newtral profile. Depending an the
W-34(70 conditions may present slight Fruity and floral notes.
B Bottam fermenting yeast originating fram Berdin {Germany] recommended for the production of more fruity and estery lagers.
Saflager™5-23 5 pastorians Medium 0-120gHl © = s prolile ghass biers with & good Length oa the palite.
Safl M 5.189 5 anus Mdium B0-120 gl B YES Origininatireg from the Hirlimann brewery in Switzerland. This Lager strain’s profile allows to brew fairy neutral Ravor beers

with a high drinkability. Depending on the conditions, tend to present noticeable herbal and floral notes to lager beers.

Livv= Wk than 79%, Madium = 30-34%, High= 3%+



Baseline Flavor & Aromas*

-
Fermentis
SafAle™ Yeasts

WB-06™

”EUT RA\—... * Songory Analysic

In Standard Conditions
** Phenolic Flavors

*** Raw Material
Expression Facilitated




Tipos de levaduras
Una x Una

Algunas cepas de levaduras ALE producen menor
nivel de metabolitos secundarios, que provocan a su
vez menos flavor.

Estas cepas se conocen como “levaduras limpias”.
Las cepas Americanas Yy las cepas Kdlsch son las
mas limpias entre las ALE. safale Us-0D

Estas cepas desarrollan fermentaciones limpias que
dan lugar a cervezas ALE (con sus temperaturas y
tiempos de fermentacion), pero con caracteristicas
Lager.

Fermentan un poco mas lento que otras cepas ALE
y floculan menos. Esto asegura gue estaran en
contacto con la cerveza mas tiempo v el
acondicionamiento sera superior.

También producen ciertos niveles de sulfuro pero en
menor medida que las cepas Lager.




Tipos de levaduras
Una x Una

Ytﬁ

Por su parte, las levaduras ALE inglesas, safale s.04
son levaduras mas afrutadas, y le brindan
mayor caracter a la cerveza.

Usualmente floculan rapido, lo que
puede dejar acetaldehido y diacetilo en
solucion.

Por este motivo también dan lugar a
cervezas que clarifican muy rapido, y se
pueden beber en pocos dias.




Tipos de levaduras

Una x Una

Las levaduras Lager fermentan mejor a
temperaturas mas bajas, entre 10 y 13°C.
Fueron las primeras levaduras aisladas en
cultivo puro. Esto las popularizé mucho y
marco el crecimiento de las cervezas estilo
Lager.

En esos momentos las cepas ALE contenian
muchas bacterias y levaduras salvajes que
deterioraban mas rapido a las cervezas.

Las cepas Lager permanecen mucho tiempo
en suspension, lo que permite eliminar los
sulfuros y el diacetilo producido por la
fermentacion a baja temperatura.

DRY LAGER YEAST

Ingredients: Yeast, emulsifier (E491),
Packaged in @ protective atmosphere.,

Store in a cool, ory pace.

For best before end date and batch number:
see on packaging. Manufactured in Belgium.
CHARACTERISTICS: Genuine bottom
fermenting commercial yeast for lager and
pilsner beers production. Sedimentation: high.
Final gravity: medium. Temperature range:

8-22°C (48.2-71.6°F) ideally 12-15°C (S53-58°F).

DOSAGE: 11.5gin 10 to 15 litres at room
temperature, 2 x 11.5 g in 10 to 15 litres

at 11-15°C (51-58°F),

PITCHING: Sprinkle into wort.

NeTweieHT: 11.5 g

@ Fermentis
LESAFFRE FOR BEVERAGES

Orssion of S.1Lesaffre
BP 3029 - 137 rue Gabriel Péri
F-58703 Marcq-on-Barand codex - France

COX835-VE - 242206

A LESAFFRE 28 BUSINESS UNIT

S973%  0Fze 4B



Tipos de levaduras
Una x Una

Las cepas ALE de trigo producen gran cantidad

de flavors, como los descriptos para las levaduras

de panaderia o las salvajes. Sin embargo en este =
caso los flavors son bien placenteros y combinan ) ——————
muy bien con las materias primas utilizadas en las i SafAle WB-OG
cervezas de trigo. L v -

i

El diacetilo no suele ser un problema en las
cervezas de trigo, ya que estas cepas lo absorben
rapido.

Son productoras de sulfuros, por lo tanto se debe
dejar que finalice bien la fermentacion,
permitiendo la reduccion de los sulfuros.

Son de floculacién muy baja, lo que ofrece un
aspecto turbio a estas cervezas.



Tipos de levaduras
Una x Una

Safbrew BE-256

Las cepas ALE de belgas producen gran cantidad
de flavors, esteres y fenoles tipo clavo.

Hay una gran variedad de cepas belgas con muy
diferentes comportamientos, pero en general son
de baja floculacion.

Algunas presentan actividad glucoamilasa (var.
diastaticus), lo que permite una alta atenuacion.




Tipos de levaduras

Una x Una
LalBrew
PREMIUM
Las cepas ALE Kviek son originarias de granjas SE 41 LALLEMAND

de Noruega.

Fermentan a altas temperaturas, 30 —40°C, y a
gran velocidad 2 o 3 dias. ALE YEAST

sans gluten

Son de floculacion alta, clarifican muy rapido. i

7| STORE
=l Entreposer/Almacenar

PITCHING RATE

Presentan flavors frutales con notas citricas. 2y PICHINGRATE

Tasadeinoculacion

©  PRODUCT OF




Tipos de levaduras
Una x Una

Safbrew F2

Cepa de perfil limpio
ideal para re-
fermentacion en botella

Cepa con aportes
frutales y especiados,
para cervezas de trigo,
belgas, IPAS

SafAle BE-134

Cepa con aportes
frutales, florales,
fendlicos y caracter
seco.

Cepa con aportes
frutales especial para
ALE Belgas, Neipas.




Tipos de levaduras
Una x Una

Cepa con aporte a Cepa frutal y mﬂ v
frutas tropicales y : especiada, muy

cuerpo especial para ALEYEAST & | atenuante
IPAS il =

of MUSIRNL.  VERDANT
Ly -

s srost
i tntrepeser/ Abmacenas

D Tour inecviones
Teve b mocviecia

® mosuwcrer A

ek ol

Cepa productora de

Cepa de alta etanol y 4cido
performance, muy lactico, ideal para
versatil y de Berliner, Gose, sour

fermentacion limpia. IPAS por su

resistencia al lGpulo




