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NAB/LAB

No Alcohol Beer (NAB)

Alcohol-free beer, near beer, small beer,
dealcoholized beer

(0,0% - 0,5% ABV)

Low Alcohol Beer (LAB)
Low alcoholic beer, low alcohol beer,
low-point beer, alcohol-reduced beer, light

beer
(0,6% - 3,5% ABV)=
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Mudanca de
comportamento?

I Drying up

Global alcohol consumption
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Mudanca de
comportamento?

I Drying up

Global alcohol consumption .
Aumento da preocupacao

Total ,
com saude e bem-estar
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250 o
Opcao por diminuir

0 consumo de alcool

Questodes religiosas

Leis de transito mais restritas
(tolerancia zero)

Proibicdo da venda de bebidas
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Produtos no mercado
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Panorama do mercado

“The zero alcohol segment in Europe and Russia grew 5% CAGR between 2010 and 2015.

We expect this growth to continue (...)"

“Cerveja sem alcool ajuda Heineken a ter o melhor desempenho em 10 anos”

“We do not expect the category growth to abate. There’s been a dramatic rise
in the non-alcoholic beer segment in the market, and there’s no surprise.”

“Garantir que produtos sem ou com baixo teor alcoodlico representem
pelo menos 20% do volume global de cerveja da AB InBev até o fim de 2025”

6.7% of the estimated annual beer consumed in Germany contains no alcohol.

Germany’s 1,500 breweries now produce 400 to 500 alcohol-free varieties of beer.
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Panorama do mercado

Global beer market sizes historicalforecast

total volume million litres Source: Euramonitor
Category 2015 2016 2017 2018 2019
Beer 195,875.8 194,408.8 196,203.4 198,657.3 200,993.1
I;ark beer 83744 618, 846, ,095, 1373,
Ale 4.600.5 4,76/7.6 4,884.0 5,020.7 51565
Sorghum 1,271.1 1,302.0 1,312.7 1,324.3 1,338.6
Weissbier/weizen/ 2,502.8 2,549,2 2,649.6 2,7509 2.878.0
Wheat beer

Lager 1822093 180272.8 1816402 1835854 1853465
Non-alcoholic beer  3,557.3 3,188 3,868.1 4,052.3 4,261.6
Stout 1,734.7 1,798.4 1,848.9 1,923.6 20119

https://www.thedrinksbusiness.com/2018/11/in-focus-top-trends-in-lower-alcohol-beer/

+2,6
%

+19,8%
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Estrategias de mercado

Le Tour de France, @wlcmaga#ine
1927

@life_with_navelski
@harpoonbrewery
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Estrategias de mercado

TAP3 Schneider Weisse Mein alkoholfreli
0G 6,5% | 13 IBU | <0,5% ABV

Apoio ao ciclismo

Wheat beer bursting with
energy

The refreshing isotonic
recovery drink. A

Erdinger Alkoholfrei
OG 7,2°P | FG 5,3 °P | <0,5%
ABV

|Isotonico fonte de vitamina B,

acido félico e minerais -
4Bio4




Desafios sensoriais

Nota média das Top 10 em RateBeer.com

% ABV (com 100+ notas)

Q¢ :=
NABLABs
0,6 -3,5 .‘ 3,31
3,6 -6,5 .‘ 3,74
Lagers
>6,5 .‘ 3,90

Todos os estilos Geral .‘

‘ 4,39

Baseado em Bellut & Arendt
(2019)
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Desafios da legislacao

Lei 8.918/94, regulamentada pelo Decreto 6.871/09 (MAPA)

Artigo 12. As bebidas seréo classificadas em:

| — bebidas n&o alcodlicas: é a bebida com graduacéo alcodlica até meio por
cento em volume, a vinte graus Celsius, de alcool etilico potavel, a saber:

a) bebida nao fermentada n&o alcodlica; ou

b) bebida fermentada néo alcodlica

Artigo 11. O rotulo da bebida devera conter, em cada unidade, sem prejuizo de
outras disposicoes da lei, em caracteres visiveis e legiveis, 0s seguintes dizeres:
IX — graduacao alcoodlica, expressa em porcentagem de volume alcodlico, quando
bebida alcodlica
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Desafios da legislacao  Cerveja com baixo teor
alcoolico nao pode levar a
expressao “sem alcool”

Da Redacdo [27/10/2016] [12:05]

Gazeta do Povo

PROPACANDA ENGANOSA
Ambev tera de pagar R$% 1 milhao por vender

Kronenbier como cerveja sem alcool
& Imprimir =& Enviar v ]

Consultor Juridico

Kaiser perde disputa sobre cerveja 'sem
alcool

~ . [ ]
Valor Econémico ‘ B I 04
@ solugses Biotecnolsgicas



Processos de
producao

Fermentacao
convencional

Remocao do Remocao do
alcool por alcool por
0SMOse reversa destilagdo a vacuo

Fermentacao
nao-convencional

|
! !
Fermentacao

: ; Contato a frio
interrompida

}

Uso de leveduras
especiais

/Bio4
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Caracteristicas nao
vantajosas

Fermentacao
convencional

Remocao do Remocao do
alcool por alcool por
0SMOse reversa destilagdo a vacuo

Fermentacao
nao-convencional

|
I

Fermentacédo : Uso de leveduras
: ; Contato a frio .
interrompida especiais

Produto aguado
Maior acidez

Sem caracteristica de cerveja

Flavor maltado ou de gréo

Docura

Muitos agUcares fermentesciveis

rarca CTrcTrco

alcool
Produto nao
equilibrado
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Preparo do mosto
Decoccgéo (76 °C)

Fermentacgao NAB | LAB
interrompida

Mosto com muita dextrina Mosto com muita dextrina

5-7°P 10-12 °P

v v

Taxa de in6culo de 1-1,5 x 108 céls/mL/°P

A 4 A 4

Fermentacdo em baixa temperatura Fermentacdo em temperatura amena
5-7 °C 12-18 °C

v v

Acompanhamento da fermentacéo (Cold crash)

Cerveja com teor alcodlico Cerveja com teor alcodlico

entre 0,3 e 0,7% entre 1,5 e 3,0%

Diluicdo com agua sem oxigénio

Cerveja com perfil

sensorial de mosto

Cerveja com perfil -
sensorial maltado z B | 04
[
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Contato a frio

] Utilizacao de malte escuro
--" pode ajudar no flavor

NAB  Preparodo mosto 4<2_

~~ < ] No resfriamento, usar PVPP para
remocédo dos aldeidos de Stecker

v

Taxa de indculo de 1 x 108 céls/mL/°P

v

Fermentacdo em baixissima temperatura
0-2°C

v

Acompanhamento da fermentacdo <

Acidificacdo do mosto até pH 4-4,5

-
—_—
-
-
-

~ -
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Uso de CO, durante a fermentacéo

Cerveja com teor alcodlico

entre 0,3 e 0,7%

Diluicdo com agua sem oxigénio

/Bio4
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Uso de leveduras especiais: nao-

Table 2. Non-Saccharomyces strains in wort substrates.

4Bio4

Solugdes Biotecnolégicas

Fermentation conditions Secondary metabolites

Time (d) / LEsters

Wort Ethanol Temperature (°C) / (mg/L) /

Strain gravity  Scale  content Pitching rate ZHigher

Yeast species designation P L % ABV (x10° cells/mL) alcohols (mg/L) Sensory Reference
Candida shehatae C1CC? 1766 9 03 0.47 NA /14 / NA NA NA (66)
9 200 0.37 NA /14 / NA
Candida zemplinina Y.01670° 12E 0.35 Cals 8/18/NA NA NA (64)
Candida zemplinina Y.01670° 12E 0.35 1.67 8/18/NA NA NA (65]
Cyberlindnera fabianii 9 strains” 12E 0.1 0.6 7/20/NA 40:60 ratio NA (69]
Cyberlindnera mrakii NCYC? 500 1380E° 04 1.7 14/21/0a NA NA (70)
Hanseniaspora valbyensis 4 66 1.5 0.35 2/25/8 0.90 / 2330 Wortike, honey-like, cereal-like, diacetyl [62]
Hanseniaspora vineae f 66 1.5 0.34 2/25/8 6.00 / 202 Wort-ike, honey-like, black tea, caramel [62]
Mrakia gelida DBVPG? 5952 12 25 116 22/10/04 0.6/ 255 Fruity (apricot, grape, litchi) , malty, hoppy, (61)
1.40 15 d bottle-conditioned 35/277
Pichia kiuyveri LAB PK-KR1" 83 1500 0.7 21/21/5 29/18 NA (60]
Pichia kiuyveri NAB PK-KR1" 83 1000 0.1 21/20/5 25/20 Preference over commercial unfermented NAB  [60)
PK-KRZ" 0.2 54/20
Pichia kudriavzevii 24 strains” 12E 0.1 05-0.8 7/20/NA 50:50 ratio NA (69)
Torulaspora delbruedkii DiSVA' 254 127 0.5 2.66 NA /20 / NA 3.80 / 5854 Fruity, citric, full-bodied (74)
Torulaspora delbruedkii DiSVA' 254 123 0.5 2.62 NA/19/5 456 / 6199 NA [75)
Torulaspora delbrueckii ! 66 1.5 050 3/25/8 0.77 /18,1 Wortdike, honey-like, (62)
Torulaspora delbrueckii 9 strains from 12E 2 083-094 NA/27/15 2.23-596 / 20.53-36.79 Honey, pear-like, citrusy (73)
various depositors
Torulaspora delbrueckii / 122 100 2.34 9/20/NA NA Estery/fruity, high in body (76)
2Zygosaccharomyces bailii ! 66 1.5 0.42 4/25/8 1.00 / 231 Wort-like, honey-like, grassy, fruity, white wine  [62)
Zygosaccharomyces kombuchaensis / 66 1.5 0.48 4/25/8 1.00 / 220 Wort-ike, honey-like, diacetyl (62)
2Zygosaccharomyces rouxii 5 DBVPG? strains 12 0.05 093-3.32 10/20/NA 216-71.15/6180-19677 NA (58)
2Zygosaccharomyces rouxii DSM* 2531/ 65 0.2 2.0 10/7/NA NA NA (55)
33 7/12/NA
Zygosaccharomyces rouxii DSM* 2531 6 NA  036-0.40 4/1224/10" NA NC 77)
DSM" 2535

Zygosaccharomyces rouxii DSM* 70535, DSM* 70531 6 NA 004040 2/4)1224/10,40 NA Low acceptance [56)

anaerobic or periodic aeration

NA, not available; E, wort from malt extract; NC, not comparable.

*China Industrial Culture Collection; ®National Collection of Agricultural and Industrial Microorganisms, Hungary; ‘isolated from fermented masau fruit [89); 9National Collection of Yeast Cultures, Norwich, UK; “plus add-
ition of glucose; fisolated from kombucha; 9Industrial Yeast Collection, DBVPG (University of Perugia, Italy); "National Measurement Institute, South Melbourne, Australia; 'Yeast Collection of the Department of Life and
Environmental Sciences (DiSVA), Polytechnic University of Marche, Italy; Yisolated from wine; *Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Braunschweig, Germany; ‘immobilized on brewer’s spent

in (BSG); Msecondary fe tation after S. isiae (48 h).
BTN SCONRATY SRSV MY & SRR 10 Bellut & Arendt (2019)



Uso de leveduras especiais

Saccharomyces"

nao -

Candida shehatae

 Candida zemplinina

' Cyberlindnera fabianii
: Cyberlindnera mrakii
' Hanseniaspora valbyensis
Hanseniaspora vineae
, Mrakia gelida
~Pichia kluyveri
| Pichia kudriavzevii
: Torulaspora delbrueckii

Zygosaccharomyces bailii

Wort
Cuain gravity  Scale
Yeast species designation °p L %
Candida shehatae CCC? 1766 9 0.3
9 200
Candida zemplining Y.01670° 12E 035
Candida zmpining Y.01670° 12E 035
Cyberiindnera fabiani 9 strains’ 12E 0.1
Cyberlindnera mrakii NCYC? 500 1380 E° 04
Hanseniaspora valbyensis 4 66 1.5
Hanseniaspora vineae 4 66 1.5
Mrakia gelida DBVPG? 5952 12 25
Pichia duyveri LAB PK-KR1" 83 1500
Pichia Kuyveri NAB PK-KR1" 83 1000
PK-KR2Z"
Pichia kudriavzevii 24 strains® 12E 0.1
Torulaspora delbruecki DiSVA' 254 127 0.5
Torulaspora delbruecks DiSVA' 254 123 0.5
Torubaspora delbruecki ! 66 1.5
Torulaspora delbruecki 9 strains from 12E 2 08
various depositors
Torulaspora delbruecki / 122 100
Zygosaccharomyces baili ’ 66 1.5
Zygosaccharomyces kombuchaensk 4 66 1.5
Zygosaccharomyces rouxi 5 DBVPG? strains 12 005 09
Zygosaccharomyces rouxi DSM* 2531’ 65 0.2
Zygosaccharomyces rouxi DSM* 2531 5 NA 03
DSM* 2535
Zygosaccharomyces rouxi DSM* 70535, DSM* 70531 5 NA

00 Zygosaccharomyces kombuchaensis

NA, not available; E, wort from malt extract; v, ..ot ~~mparable.
*China Industrial Culture Collection; “National Collection of Agricui..2!
ition of glucose; ‘isolated from kombucha; 9Industrial Yeast Collection, DBVPG (Urnve: , I

grain (BSG); "secondary fermentation after S. cerevisiae (48 h).

nd Incusrial v ZYJOSACCharomyces rouxii

4 Bio4
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Sensory

Reference

honey-like, cereal-like, diacetyl
honey-like, black tea, caramel
ricot, grape, litchi) , malty, hoppy,

+ over commercial unfermented NAB

ic, full-bodied

honey-like,
ar-like, citrusy

ty, high in body

honey-like, grassy, fruity, white wine
honey-like, diacetyl

tance

(66)

(64)
[65)
(69)
(70)
(62)
(62)
(61)

(60)
(60)

(69)
(74)
(75)
(62)
(73)

(76)
(62)
(62]
(58]
(55

(771

(56)

lection of Yeast Cultures, Norwich, UK; “plus add-
& Yeast Collection of the Department of Life and
Environmental Sciences (DiSVA), Polytechnic University of Marche, Italy; ‘isolated from wune. Deutsche Sammlung von M:kroorgamsmen und Zellkulturcn GmbH Braunschwelg, Gemany; immobilized on brewer’s spent

Bellut & Arendt (2019)



Uso de leveduras especiais: Saccharomyces
ludwigii

MALTOSE SACAROSE Glicose

INV ASE

Glicose - 3-P DHAP

1 Glicslise Gpl
ALS -

-g-Acetolactato <€— Piruvato Glicerol - 3-P Glicerol

uido extracelular

Diacetil

21
V1 T

tanol

ADH

GLICOSE
FRUTOSE
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Uso de leveduras especiais: Saccharomyces

4 Bio4

. Solugdes Biotecnoldgicas

luadwiqii
Table 1. Saccharomycodes ludwigii strains in wort substrates.
Saccharomycodes Wort Ethanol Fermentation Secondary
ludwigii gravity Scale  content conditions metabolites Sensory Reference
Time (d) /
Temperature (°C) / ZEsters
Pitching rate (mg/L)y ZHigher
Strain designation °P L %% ABV (10° cells/mL) alcohols (mg/L)
6 DPVPG? strains 12.0 005 051-136 10/20/NA 1.21-1492 / 43.31-76.62 NA [58]
WSL 17 (=TUM 5L ‘I?b} 12.0 25 123-132 10/23/04 93-149 / 42.2-434 Cereal, malty B1]
MA 8.1 2 0.47 MA / 12/ NA 1.88 / 39.10 Weak aroma, sweet [53]
#303° 122 2000 <05 NA /18715 795/ 870 MNA [63]
DSM 3447° 6.5 0.2 1.7 10 /7 / NA NA NA [55]
2.7 7/12/ NA
TUM SL 17¢ 128 ca. 2 099-116 6/ 15820 /8 NA NA [57]
7.0 0.50-0.62 0.75 [/ 2294
TUM SL 17° 6.6 1.5 0.50 3/25/8 080/ 21.05 Worty, honey, bread-like, sweet  [62]
MNA 115 MNA 0.68 5/20/ NA 1.88 / 31.80 Worty taste, diacetyl [52]
D5M 3447¢ 6.0 NA 0.15-12 2 /4 /10 (periodic aeration) NA Low acceptance, lactic [56]
2/ 24 / 40 (anaerobic) acid sourness; sweet and
immature flavor
MA 70 E 0.5 0.3 5/20/1 MA MA [60]
MNA, not available: E, wort from wort extract.
“Industrial Yeast Collection (DBVPG), University of Perugia, Iltaly; “Research Center Weihenstephan for Brewing and Food Quality, Freising, Germany; ‘Doemens

Academy, Germany; Yimmobilized on brewers’ spent grain (B5G); *Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Braunschweig, Germany.

Bellut & Arendt (2019)



Estratégia de
producao com S. S
ludwigii

Mosto com muita dextrina

Taxa de in6culo de 1-1,5 x 106 céls/mL/°P

Fermentacdo em baixa temperatura
5-7°C

Fermentagcdo em temperatura amena
18-20 °C

Cerveja com teor alcodlico
entre 0,3 e 0,7%

Cerveja com teor alcodlico
entre 0,3 e 0,7%

DiluicAo com agua sem oxigénio

}

Analise sensorial

!

Andlises fisico-quimicas

!

Analise cromatogréfica

/Bio4
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Analise sensorial

Painel com 6 pessoas (teste vs controle)

Avaliacao de intensidade de 16 parametros

Adstringéncia
Retrogosto
Efervescéncia
Turbidez
Consisténcia espuma
Persisténcia espuma
Cor espuma
Malte
Levedura
Caramelo
Banana/Frutado
Lupulo
Amargor
Dulcor
Acidez
Corpo




Analises fisico-
quimicas

Alcool
(% m/m)

3 remo¢ao 3
do gas

Alcool

(% viv, b
I ABV) — leitura em densimetro
Analytlca - destilac digital

EBC ao
9432 Densida

de
(mg/mL)

y emogao 3
: do gas
Gravida
de
especif
ica (SG)

leitura em densimetro
digital
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Analises fisico-

quimicas
Extrato
i origina
Analytica 1 ,
(% ) cdlculo a
EBC W Extrato —_— tir d
partir dos
9 4 Extrato apagent a;%o;o;y’e
real (% m/m) densidade e SG
(% m/m)
Analytica Caloria célculo a
EBC (kcall —>  partir dos
100 mL) dados de
945 alcool,

densidade e SG

»
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Analises fisico-

quimicas
Analytica
Cor 3 remo¢ao 3 Co 3
EBC (EBC) do gas a7 7L0/7g:a Jleitura em
9 . 6 espectrofotomet
ro
a 430 nm
Analytica ——
Amargor 3 remogao 3 s 33
EBC (IBU) do gas . 5
Al

9.8

leitura em

extragao com espectrofotémetro
7sooctano a 275 nm

z B i 4
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® so

Analises fisico-

quimicas

Analytica

EBC
9.24.1

Analytica

EBC
9.35

Diceton ~
as remo¢ao reagao com
... — . o-
vicinai do gas . ..
fenilenodiami
s (VDK)

na em meio
ackado

dést77ag

H leitura em
pH — remogao —_— espectrofotémetro

do gas “ ‘ a 335 nm

leitura em pHmetro



Adaptado de
Cromatografia gasosa Analytica EBC 9.39

e MAPA Método 14

GC Perkin Elmer

Clarus 580 ) Injetor
Gas N, (alta T)
(inerte)

Detector

Aquisicao
de dados

..............
.............
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Rubker sepum
— Sertum purce Jutlet

=

Cromatografia gasosa
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? r/ » Spolit out ot
Heated metal block —g ;/
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60 m

A
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) Injetor
Gas N, (altaT)
(inerte) Detector -
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Aquisicao
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Cr’Omatogr’af'ia gasosa «—— —— Gasoutlet

Collector

Signal

Ignitor —e—= ‘

Air —

—
E Hydrogen
i Gasinlet
. lnjetor hig.linde-gas.com from column
Gas N, (alta T)
(inerte) Detector |- '
o
~ Coluna u
Aquisicao
de dados

..............
............
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Cromatografia gasosa e o
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4 Bio4
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Cromatografia gasosa

1-Propanol
Acetato de etila (2,5-51 mg/L)
(2,6-52 mg/L)

OH Isobutanol
(2,5-51 mg/L)

o /\/
DMS
Acetaldeido (2,551 mglL) CHs Acetato de isoamila
(5,3-53 mg/L) i”

]

)\/ (1,5-7,5 mg/L)
OH
HsC v
HaC ¥ o
)\/—:F\')J\
HsC 0 CHs

ch/\o H30<"""/CH3
@ :

3 1= . ‘ Alcool isoamilico
= < (2,5-50 mg/L)
& = 3
§ = ©
(14 _E 8 \/ CHs
= - I |
=1 o l [ HaC OH
= 2 e %lm | e %a 1L N
— L L — 8
o I|| l | |
€ ¢ o g < @ =
||||‘|||||||||‘||||||||||I||i|||||||J|||IIIJIIII||||!||||||||I|I||||||I|!I|I
2 4 6 8 10 12 14

Time [min]



Cromatografia gasosa

Peak Component  Time Area Height Raw Adjusted Area/
# Name [min] [uV*sec] [uV]  Amount Amount Amount
2 Acetaldeido 3473 295406 1070.62 116.15 116.15 25.4335
3 DMS 3.666 11936.98 6754.63 115.92 11592 102.9726
4 Acetatodeetil 4677 1244183 5412.76 109.60 109.60 113.5190
6 1-Propanal 7.030 18299.98 2849.32 104.75 104.75 174.6949
8 Isobutanol 8.598 21467.89 3482.74 10451 10451 205.4187
9 Acetatodeisoa 9.108 3085.21 860.15 23.34 23.34 132.1710
10 1-Butanol 10.595 11918.25 229447 - s e
11 Alcool iscamili 13.342 22007.72 3785.64 103.48 103.48 212.6848

Solugdes Biotecnoldgicas



Testes de cerveja sem

alcool

IPA NAB
(Agraria)

Contato a frio

Pilsen NAB
(Way)

Saccharomyces
ludwigii

Pilsen LAB
(Way)

Controle
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Volume de teste

Malte

Lupulo
(fervura)

Lupulo
(dry hopping)

0oG
pH inicial
Inéculo

Fermentacéo

Maturacéo

IPA NAB

Contato a frio

250 L

7,2 kg/hL Pale Ale
2,4 kg/hL Weyermann Carahell
2,0 kg/hL Crisp Dextrin

0,4 kg/hL Weyermann Caraaroma

90 g/hL Comet
62 g/hL Eldorado
57 g/hL Citra

100 g/hL Equinox
100 g/hL Eldorado
50 g/hL Comet

7,2 °P (1,028 SG)
4,70 (acido latico)

3,5 x 106 céls/mL/°P
Lallemand Nottingham

2dias @ 4 °C

3dias @ 0 °C + CO,
Filtracao
3 semanas @ 0 °C + CO,

Pilsen NAB

Saccharomyces ludwigi

15L

8,8 kg/hL Weyermann Pilsner
1,1 kg/hL Chéateau Abbey

133 g/hL Hallertauer Mittelfrueh
67 g/hL Magnum

5,6 °P (1,022 SG)
4,82 (acido latico)

0,25 x 106 céls/mL/°P
Lallemand S. ludwigii BRY 437

7 dias @ T ambiente

10 dias @ O °C

Pilsen LAB

Controle

15L

8,8 kg/hL Weyermann Pilsner
1,1 kg/hL Chateau Abbey

133 g/hL Hallertauer Mittelfrueh
67 g/hL Magnum

5,6 °P (1,022 SG)
5,60

2,5 x 106 céls/mL/°P
Bio4 SY0O01 Pilsner Lager

7 dias @ T ambiente

10 dias @ O °C



Pilsen NAB Pilsen LAB

Saccharomyces ludwigii Controle

Adstringéncia

Corpo 6 Retrogosto
5
Acidez 4 Efervescéncia
3
Dulcor Turbidez
AN
Amargor Consisténcia espuma
Lupulo Persisténcia espuma
Banana/Frutado Cor espuma
Caramelo Malte

Levedura



Alcool
(% ABV)

Densidade
(mg/mL)

Extrato original
(% m/m)

Calorias
(kcal/100 mL)

pH

Cor
(EBC)

Amargor
(IBU)

Dicetonas
vicinais (mg/L)

IPA NAB

Contato a frio

0,26

1040,38

11,02

40,16

4,66

38

58

0,14

Pilsen NAB

Saccharomyces ludwigi

0,10
1017,74
5,18
18,43

4,75

29

0,00

Pilsen LAB

Controle

1,50

1006,15

5,04

17,69

4,40

25

0,22



Acetaldeido
(mg/L)

DMS
(mg/L)

Acetato de etila
(mg/L)

1-Propanol
(mg/L)

Isobutanol
(mg/L)

Acetato de
isoamila (mg/L)

Alcool
isoamilico
(mg/L)

IPA NAB

Contato a frio

7,12

<LD

<2,58

3,67

4,06

8,91

Pilsen NAB

Saccharomyces ludwigi

29,25
<LD

< 2,58
<2,53

< 2,54

2,85

Pilsen LAB

Controle

83,91

<LD

4,69

9,04

8,13

36,58



Proximos testes

BRASSAGEM

Alterar T para aumentar acucares fermentesciveis

WHIRLPOOL

Adicionar PVPP e/ou polifendis para remocao dos aldeidos de Stecker

FERMENTACAO

Aumentar taxa de in6culo

Injetar CO,

Diminuir T

o

3
5

]

o

3

o

=X

@

8
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Obrigado!

Ms Marcelo Calide Barga | marcelo@bio4.com.br
Dra Bianca Eli Della Bianca | bianca@bio4.com.br

+55-41-99661-5850




