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Fermentacao Alcodlica
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E a energia?

Glucose + 6 0, = 6 CO, + 6 H,0

Glucose — 2 etanol +2 CO,
2 (etanol +3 O, — 2 CO, + 3 H,0)
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Densidade mosto 1.100

vinho .990

AH=-2807 kJ mol-*

AH= - 102 kJd mol-!
AH=-2705kJ mol
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Fermentacao Alcodlica
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Fermentacao Alcodlica
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Fermentacao Alcodlica
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Levedura
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DIFUSOES
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water of dye dispersed in water
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TRANSPORTE MEDIADO

Transported Uniport

molecules TR Carrier
Channel molecule

l i

Simple diffusion Facilitated diffusion

i 3

Passive transport

Ho el Trans- Symport Antiport
Carrier ported\®

molecule ion L

Eﬁergy Coupled transport

Active transport
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Fermentacao Alcodlica

Que mecanismos conferem a
grande capacidade de
fermentar aclcares a
levedura?

* Pelo menos 17 genes diferentes codificam
proteinas transportadoras de hexoses

ISA.2018-2019



Fermentacao Alcodlica
(efeito de Crabtree)
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Fermentam na presenca de O, se a
concentracao de glucose for elevada
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Fermentacao Alcoodlica
(Crescimento Diauxico: glucose+maltose)
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Bactérias Acéticas
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Bactérias Acéticas

Gram (+) ou var

Catalase pos. e oxidase negativas

Aeroébias obrigatérias

Temperatura optima de crescimento 25-30°C

Gloconobacter e Acetobacter

Current Opinion in Biotechnology

Oxidam o etanol a acido acético
Importantes na produgao de vinagre e combucha
Importantes na fermentacao do cacao

Oxidacao do etanol
1 etanol — 1 acido acético + CO,
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Bactérias Lacticas
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Bactérias Lacticas

- Gram +

- Bastonetes ou cocos

» Fermentativas

- Catalase -

* Mesofilas

* pH 6ptimo 4-5 (pH 3.2 e pH 9.6)

- Dificeis de cultivar (fastidious) — vitaminas e aa

Fermentacao homolactica
1 glucose — 2 acido lactico + 2 ATP

Fermentacao heterolactica
1 glucose — 1 acido lactico + 1 etanol+ 1CO, + 1 ATP
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MEDICINE FOQOD & FEED CHEMISTRY

INDUSTRIES/
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LACTIC ACID BACTERIA
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Fermentacao Lactica
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Acido lactico
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Mas as vezes também...
Acido acético
Etanol
CoO,
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Fermentacao Lactica
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Via Homofermentativa Via Heterofermentativa
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|
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Respiration J{
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glucose-&-phosphate
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xylulose-5-phosphate

<—— pentoses

acetyl-phosphate —> acetic acid

acetaldehyde

v
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Lactose
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Major changes occurring during cheese ripening

[.actose Caseimns Malk Fat

PRIMARY CHANGES

v

pyruvic acid peptides
Lactic acid amino acids Fatty actds
o1
Lactic acid +
dcetic acid ethanol
+CO, SEC e R
- SECONDARY CHANGES
Organic acids Amines Ketones
+CO, Organic acids Lactones
S-compounds Secondary
dlcohols
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Bactérias Lacticas

 Baixam o pH

* Produzem acidos fracos
 Baixam o teor de acucares

* Produzem H,0,

 Produzem diacetilo e acetaldeido
 Produzem bacteriocinas

ISA.2018-2019



Fermentacao Lactica

(flavors)
Pyruvate
NADH 2
CoASH Co,) Lactate:
Acetaldehyde Pyruvate
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Vinho

“Fermentacao malolactica”

ac. malico— ac. lactico + CO,

COOH COOH
I I

HCOH HCOH
I I

ac. malico

j

CH, CH,
|
COOH
Oenococcus oenii ac. lactico

+ CO2
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ac. malico

‘

N

ac. lactico
+ CO2

Oenococcus oenii

Amacia o vinho (sobe o pH)
Estabiliza o vinho

(eliminacao de acucar residual)

O “bouquet’...
O “pico’....
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Fungos Filamentosos
(Aspergillus oryzae e Aspergillus sojae)
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Fungos Filamentosos
(Aspergillus oryzae e Aspergillus sojae)

“Fermentacao” = Mais valor nutricional

e Produzem amilases
* Produzem proteases
* Produzem lipases
 Produzem vitaminas

ISA, 7.Novembro.2017



Fungos Filamentosos
(Aspergillus oryzae e Aspergillus sojae)

“Fermentacao” = Maior digestibilidade

* Produzem amilases
* Produzem proteases

* Produzem lipases
* Produzem vitaminas

E ainda...
* Inibem compostos anti-nutricionais
e Consomem acucares nao fermentesciveis
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Hidrolise do Amido
(enzimas)

a=amylase

o(1=6) linkage

Maltose
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