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Our aim was to examine the effect of high gravity brewing on head retention with respect particularly

to the effect of high gravity brewing on hydrophobic polypeptide levels. High gravity brewed beer had

poorer head retention values when compared to a similarly brewed low gravity beer. Analysis of

hydrophobic polypeptide levels in both high gravity wort (20° Plato) and low gravity wort (10s Plato)

produced using a lauter tun, revealed that the high gravity wort contained 8% less hydrophobic

polypeptide than the low gravity wort (undiluted basis). Analysis of hydrophobic polypeptides

throughout the brewing process for these 10°P and 20"P brews demonstrated that the hydrophobic

polypeptide content decreased, especially during the kettle boil and fermentation. Furthermore, the

high gravity brewed beer suffered the greatest loss, leaving the final beer with approximately 40% less

hydrophobic polypeptides than the low gravity beer. Brewing at 10°P and 20"P using a mash filter

demonstrated that these filters can improve the head formation and stability of the resultant beers at

sales gravity. However, the low gravity beer still produced a more stable foam (Rudin value 93 s) when

compared to the high gravity beer (Rudin value 83 s). The mash filter slightly increased the

hydrophobic polypeptide extraction. It is concluded that the mash filter produced higher hydrophobic

polypeptide levels in the final beers, as well as having a positive effect on reducing the levels of foam

negative compounds such as fatty acids in the wort, and therefore slightly improved head retention

values.
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Introduction

An important aspect of beer quality is the presence of a stable

and attractive head of foam. A consumer's opinion of the beer

they have just purchased is often formed before they have taken

a sip, therefore the appearance of the beer has always been

important to the brewer. A good head establishes the beer in the

mind of the consumer as being exciting and refreshing as well

as of superior quality. An understanding of the foaming

properties of beer is essential so that the brewer is able to

influence the head ofthe final product. To this end, a significant

amount of research has been devoted to identifying the proper

ties that contribute to foam stability and how to influence these

throughout the brewing process3.

There are many foam promoting compounds in beer and all

have an important role to play in foam formation and stability.

However, the backbone of foam is protein. Many methods have

been tried and extolled for their virtues in the isolation and

characterization of foam positive beer polypeptides. For

example, separation of foaming proteins by hydrophobic inter

action chromatography has long been a standard technique.

Once separated, the proteins are investigated to discover if they

are related to foam potential or stability. On the basis of such

experiments it has been proposed that certain sizes of protein

are important in the formation and stabilization of foam. For

example 40, 10 and 8 kD proteins have all been postulated as

major foam stabilizing molecules13. However, it is now widely

accepted that the polypeptides of greatest hydrophobic

character produce the most stable foam and it is the property

of hydrophobiaty that is more important than size1-10.

The use of high gravity brewing techniques is essential for the

future economic viability of the brewing industry". High

gravity brewing is a procedure which employs wort at higher

than normal concentration and therefore requires dilution with

•Part of the data reported in this paper was presented at the 1997 liBC

Congress held in Maastricht. The Netherlands.

water later in the process. The process, by reducing water

employed in the brewhouse, increases production capacity

without having to expand existing brewing plant. Therefore,

most major brewing companies worldwide have revised their

production processes to accommodate high gravity brewing. In

general, it has been found by many brewing companies that the

change from low gravity to high gravity production causes few

process and production problems. In fact, it is generally

asserted, that the overall quality of the beer produced using

high gravity brewing is superior. However, one of the problems

that still exists is that beers brewed at higher gravities have poor

head stabilities. This is clearly a quality problem which needs to

be addressed. Thus, this study was undertaken to look at the

effect of high gravity brewing on head retention and in parti

cular to focus on the effect of high gravity brewing on the fate

of hydrophobic polypeptides throughout the production

process.

Materials and Methods

Production ofwort and beer

Wort and beer was produced in the Centre's 2 hL per brew

pilot brewery according to normal brewing procedures. Either

the lauter tun or the Meura 2001 pilot scale mash filter was

employed for wort separation. The beers produced were of the

lager type and they were brewed using 70% barley malt and

30% maize grits. Kettle hop extract was used to bitter the wort

to a level of 16 B.U. in the final beers. Fermentation was carried

out by bottom fermenting yeast at a temperature of I3°C. At

the end of fermentation the beer was cooled to 5°C for two days

and then cooled to -1.5°C for at least 2 days prior to filtration.

If not otherwise stated, high gravity implies an original wort

gravity of 20° Plato (P) (1.080) and low gravity implies an

original gravity of 10°P (1.040). Duplicate brews were done and

data of a representative experiment presented.

Wort and beer analysis

All wort and beer samples collected throughout the brewing

process were analyzed for hydrophobic polypeptide content

using the method developed by BRI\ All samples were
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Fig. 1. I lead retention of high and low gravity beers (high gravity beer was diluted

to 4.5% alcohol by volume equivalent to the low gravity beer).
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Fig. 2. Low (LG) and high (HG) gravity beer (30 mL) was poured into a measuring cylinder and stopwatch started. Photographs were

taken at (A) 30 seconds. (B) I min. (C) 2 min. (D) 3 min and (E) 4 min after the beer was poured.








