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The aim was to discover the effect of high gravity brewing on yeast protease activity during

fermentation, on the loss of hydrophobic polypeptides from wort during fermentation, and on

thefoam stability ofstored beer. Tlte hydrophobic polypeptide content oflow (10° Plato)gravity

worts showed a steady decline throughoutfermentation, butfor the 20° Plato wort there was a

rapid decline over the first 8 days offermentation, followed by little change over the remaining

period. Vie decrease in hydrophobic polypeptides was greater in the high gravity fermentation.

Proteinase A increased duringfermentations with the highest levels being present at the end of

fermentations. High gravityfermentations exhibited levels ofyeast protease thatfrom the 3rd to

11th day offermentation were at least twice the values of the low gravity fermentations. Tlte

high gravity brewed beer contained significantly higher levels ofproteinase A activity than the

low gravity brewed beer. The inclusion ofFERMCAP™, an antifoam, in high gravity wort did

not affect either the hydrophobic polypeptide levels orfoam stability of the resultant beer. This

suggests that proteinase A, rather than fermenterfoaming, must be the major contributor to the

lack offoam stability of high gravity brewed beer. Head retention measurements conducted on

the high and low gravity brewed bottled beers, over a five month period, demonstrated a steady

decline in foam stability for both beers. The declines in head retention did not occur in high and

low gravity beers that had been pasteurised.
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INTRODUCTION the stored beer. Fukal et a/.4 demonstrated that yeast

_,., .. . j ■ « u . i proteases are thermolabile thus the problem could be
The role of yeast in fermentation and the effect that it has „.,.<■■, . .

, , . , . ,. , alleviated if the beer was pasteurised,
on beer foam is of great importance. For example,

proteases released from yeast have been shown to have Research carried out by Sapporo Breweries has

a negative effect on head retention9, and proteases have demonstrated that the proteases are released by yeast

been shown to be present in finished beer911. The main during fermentation and they identified the enzyme as

biological function of intracellular proteases are protein proteinase A13. Earlier work carried out by Whitbread

degradation inside and outside vacuoles as an integral highlighted the period of fermenter cooling as an area

part of protein turnover11. Yeast proteases were critical for protease release. They found that if yeast was

characterized by Fukal et al*. They compared yeast removed prior to fermenter cooling then the yeast

proteases present in the extract of brewers yeast with protease activity was reduced11. It was generally

plant proteases, pepsin and trypsin, and found the main believed that proteases were not released from living

differences to be in thermostability and pH optimum, cells and thus their presence could be attributed to cell

For example, in contrast to plant proteases, yeast autolysis. However, it has now been demonstrated that

proteases are thermolabile and active at pH 34. yeast proteases can be released from living brewers

Obviously the proteases could have a negative effect on yeast, as well as by autolysis11. Our aim was to

beer foam by hydrolysing the foam stabilising determine the effect of the stress imposed on yeast by

polypeptides. Kondo et al.7 demonstrated the proteolytic high gravity brewing on protease release during

degradation of the 40 kDa foam active polypeptide by fermentation. The most recent research carried out at

conducting SDS-PAGE on beer stored for four weeks Suntory demonstrated that the amount of excreted

and correlated this with the decline in head retention of protease correlated with the vitality of the pitching yeast7.
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