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- através de várias reações bioquímicas 
(METABOLISMO).

- Este será assunto do curso, mais para frente (Yeast
Metabolism).

- Vamos agora dirigir nossa atenção para o ponto de 
partida para estas reações bioquímicas, que são os 
NUTRIENTES (compostos orgânicos e inorgânicos) 
presentes no meio-ambiente (natureza) ou no meio de 
cultura (laboratório e indústria).



Opções metabólicas para a obtenção 
de energia

Leveduras



Composição elementar de uma célula microbiana



Composição macromolecular
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Vitaminas e suas funções



Meio DEFINIDO e Meio COMPLEXO
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AIMS of this presentation

• Introduce yeast nutritional physiology
• Describe the nutritional requirements of yeast
• Discuss the concept of nutrient bio-availability
• Explain the uptake and utilisation of nutrients
• Highlight the industrial relevance of yeast nutrition



Yeast physiology and 
biotechnology - important note

A pre-requisite for the success of any yeast-
based industry is a thorough understanding of 
the factors that regulate nutrition, growth, 
stress responses and metabolism in yeast cells



Factors influencing yeast behaviour
GENOTYPE

PHENOTYPE

Physical
environment

Nutrient
availability



Nutrients influence:
• Fermentation performance (eg. ethanol yield)

• Yeast growth rate/yield
• Yeast viability/vitality/stress tolerance
• Extent of foaming, yeast flocculation
• Minor metabolites (glycerol, acetaldehyde, fusel oils, etc.)



Yeast nutrition
This relates to how yeast cells feed. 

That is:
Ø How yeasts transport nutrients that are bioavailable
Ø How yeasts utilise these nutrients in growth & metabolism
Ø How yeasts store excess nutrients



Elemental requirements for yeast growth

H - cell water, organic material

O - respiration, cell water, organics

C - organic material

N - proteins, nucleic acids, coenzymes

S - proteins, coenzymes

P - nucleic acids, phosphoslipids

K - cell electrolyte, enzyme cofactor

Mg - enzyme cofactor, cell division

Ca - flocculation, signalling

Mn - enzyme cofactor

Fe - cytochromes

Zn - alcohol dehydrogenase

Co - vitamin B12, coenzymes

Cu, Ni, Mo - specialised enzymes

Macroelements 
(mM requirements)

Microelements 
(µM requirements)



Nutrient sources for yeast growth 

-Water (yeast cells are 75% water)

-Carbohydrates (hexoses, pentoses, disaccharides)

-Nitrogen sources (NH3, urea, amino acids)

-Vitamins (biotin, niacin, pantothenate etc)

-Minerals (Mg, Zn, K, P, Ca etc.)

-Oxygen (special roles)

NOTE:  poor yeast nutrition = poor fermentation



§ Yeast needs very high amounts of water for growth 
(eg. molasses is appropriately diluted)

§ Water should not contain impurities (NaOH wash water, 

ions, solvents, acids, anti-scalants etc. that are harmful to yeast viability)

§ A fermentor is not a rubbish bin!

It is a delicate balance of yeast in its environment 

Yeast nutrition: WATER

✗



Carbon sources for S. cerevisiae

Hexose sugars: glucose, fructose
Pentose sugars: no (but possibly xylulose)

Disaccharides: maltose, sucrose (lactose unfermented)

Trisaccahrides: maltotriose (slowly)

Tetrasaccharides: maltotetraose (some strains)

Oligosaccharides: maltodextrins (unfermented)

Polysaccharides: starch (unfermented)

Others: ethanol, acetate, glycerol (only respired)

Carbohydrate is the source of energy and basic carbon ‘backbones’ for yeast growth 
AND is directly proportional to ethanol made by fermentation



Synthesis   (new yeast cells)

Secretion   (fermentation products)

Storage   (glycogen, trehalose)

Survival (trehalose, glycerol)

Destination of sugars in yeast?



Ethanol
Ideally with 
>90% 
conversion 
efficiency

Sugar sources for yeast bioethanol fermentations



Main sugars fermented by S. cerevisiae

SUCROSE

GLUCOSE
FRUCTOSE

MALTOSE



Sucrose cleavage by yeast

Sucrose
C-12 (2 x C-6)

Glucose
C-6

Fructose
C-6

Yeast invertase

+ H2O
+



Sugar Cane

Sugar cane

Molasses

Molasses (for yeast & ethanol production)

Sugar beet

A Type one crystallization step (rare)
B Type two crystallization steps
C Type three crystallization steps. Most common form of blackstrap*
Refiners From the cleanup of raw sugar (lower minerals, higher sugar)

* No one makes Blackstrap Molasses as a product - it is a waste product of 
sugar production!

Cane
~35%sucrose

Beet
~50%sucrose



Molasses is highly variable!
#1                  #2

Brix 84.90 88.32

Sucrose 32.36 33.31

Total Sugar 51.30 58.39

TSAI 53.30 60.30
Reducing 
Sugars 18.97 23.58
Non 
fermentable
Sugars 2.96 3.50

Ash 13.40 11.08

Calcium 0.41 0.35


