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After yeast flocculation, during fermentation, the yeast is cropped (collected from the
fermentation vessel) to be re-used or re-pitched in subsequent fermentations in a process
known as serial re-pitching. Serial re-pitching and yeast handling can result in reversible and
irreversible physiological deterioration of the yeast, particularly during the cropping, storage
and treatments such as acid washing used to remove contaminant bacteria (Jenkins et al.,
2001 and 2003a and b). An increase in surface charge with re-pitching changes the
flocculation behaviour of yeast resulting in gradual increased flocculation (Jenkins et al.,
2002 and Rhymes and Smart, 1996 and 2001). Due to the additional stress of high gravity
brewing, the yeast is being used for fewer generations than in standard gravity brewing
(Cholerton, 2003). Besides the obvious role of yeast in fermentation it has been shown that
improved yeast vitality results in significantly better beer quality, specifically aspects of
flavour (Guido ef al., 2004) and beer foam (Pratt-Marshall ef al., 2002 and Bamforth, 2003).

Fermentation

Cooled and aerated wort is fermented by yeast in the fermentation vessel to immature or green
beer by the process of primary fermentation during which the yeast also reproduces. This is
followed by much slower secondary fermentation or maturation with far less yeast (post-
flocculation) during which appreciable flavour development takes place and the beer is
matured. The quality of the mature beer is highly dependent on the yeast strain and condition
as well as on wort composition (Lewis and Young, 1998). Fermentation with high gravity
wort leads to increased yeast stress due to increased osmotic pressure aggrevated by the
higher levels of alcohol produced and higher carbon dioxide concentrations (Heggart ef al.,

1999).

In a good fermentation oxygen is taken up by the yeast (aiding flavour stability of the final
product), yeast reproduces rapidly after only a short lag phase, sugars are utilised and ethanol
is produced efficiently and the correct flavour profiles are generated. When the fermentable
sugars have been utilised the yeast flocculates out at the right time and to the correct degree
for cropping and maturation respectively. Good temperature control avoids any added stress

on the yeast
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