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Abstract: Brewer’s yeast is crucial in beer fermentation, mainly beer flavor diversity and stability. Beer flavor stability is
one of the most influential beer quality aspects, and screening or breeding brewer’s yeast with enhanced anti-staling
capacity will be an effective solution. In recent decades, with the progress of genetic engineering and detailed description of
brewer’s yeast genome, great efforts have been made to improve brewer’s yeast. This review highlights recent advances in
classical and genetic engineering improvement of yeasts to produce more antioxidant compounds or less beer aging substances
and precursors. Therein, improvement targets, evaluation methods and development strategies of anti-staling brewer’s yeast

are also discussed. Furthermore, hotspot and future trend of anti-staling yeast strain development are also proposed.
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Table 1 Summary of beer aging-related, anti-oxidant and pro-oxidant substances

Chemical class Compounds Function Possible sources
Carbonyl Linear aldehydes
compounds Acetaldehyde Aged flavor imparted to beer; Process and ingredients: yeast, high

Major beer aging substance

(E)-2-nonenal Paper, wet cardboard flavor
imparted to beer;
Beer aging indicator
Strecker aldehydes

2-methylbutanal Beer aging indicators
3-methylbutanal

2-phenylaldehyde

Benzaldehyde

2-methylpropanel

Ketones

(E)-p-Damascenone Beer aging indicator

Heterocyclic compounds

Furfural Caramel, bready flavor
5-Hydroxymethylfurfural imparted to beer; Heat-related
(5-HMF) aging indicators
3-Methyl-2-butene-1-thiol Lightstruck flavor imparted to
(MBT) beer

S-compounds  Sulfur dioxide (Sulfite) Anti-oxidant
Glutathione (GSH)
Thioredoxin (TRX)
Superoxide dismutase (SOD)

Polyphenols (+)-catechin Main anti-oxidant capacity
Gallic acid contributors in light beer

Ferulic acid (high concentration) Certain polyphenols behave as
Ferulic acid (low concentration) Pro-oxidants
Melanoidins Main anti-oxidant capacity
contributors in dark beer
Present pro-oxidant properties

fermentation temperatures, over-pitching,
under-aeration;

Packaging and storage: oxidation of alcohol
Packaging and storage: oxidation;

Formed in malt and wort production;
Released during storage

Packaging and storage: released during
storage

Packaging and storage: breakdown of
precursors from hops

Packaging and storage: Maillard reaction
products

Packaging and storage: photochemical
reaction of isomerized hop alpha acids with
fluorescent or sunlight

Process and ingredients: yeast

Recombinant yeast containing SOD

Process and ingredients: mashing, wort
boiling, malt and hops

Packaging and storage: oxygen susceptible

Ingredients: dark speciality malt

The table contents were summarized according to Vanderhaegen!?!.
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