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Carrageenan mediated clarification of brewers’ wort comprises two reactions: interaction between
carrageenan and soluble wort polypeptides and flocculation of particulate material. The
dose/response characteristics of interaction between carrageenan and soluble polypeptide material
suggested that carrageenan exhibits selectivity with respect to specific polypeptide fractions. Size
exclusion chromatography of worts demonstrated that carrageenan treatment resulted in reductions
in fractions of relative molecular mass Mr 70 000, 40 000 and 12 000. Fining trials demonstrated that
the reactivity towards soluble polypeptides is independent of the presence of insoluble particulate
material. Furthermore, both interaction with soluble polypeptides and flocculation of particulate
material occurred in systems fined under high (80°C) and low (20-25°C) initial temperatures and this
suggested that the presence of carrageenan in a helical conformation is essential to fining action
rather than conformational transitions in polysaccharide structure. Additionally, carrageenan has no
effect on the levels of low molecular mass wort solutes such as nucleic acid derivatives, aromatic and

heterocyclic amino acids.
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INTRODUCTION

The process of copper fining comprises the addition to wort of
preparations of kappa (x) carrageenan at or near the end of
wort boiling. This results in the enhancement of precipitation
and flocculation of proteinaceous particles (cold trub or cold
break) during subsequent wort cooling. The principal benefit
of copper fining is the removal of fine particles of cold break
(< 1-10pm) that could otherwise remain in suspension
throughout fermentation and subsequent downstream pro-
cesses and result in deleterious consequences for operational
process efficiency and product quality.

Kappa carrageenan is a polysaccharide polymer of average
molecular mass 260 000", comprising repeat units of the
disaccharide (1,3) linked B-D-galactose-4-sulphate and (1.4)
linked 3,6 anhydro-a-D-galactose. A characteristic of kappa
carrageenan that is widely exploited in the food industries is
the property of thermally reversible changes in molecular
conformation which result in the formation of a gel state. The
process of gel formation occurs during cooling of solutions of
carrageenan and is dependent on the (ransition in molecular
conformation from a random coil to helix structure!!,

Other members of the carrageenan family (lambda, iota
carrageenan) differ in the position and degrees of sulphation
and their ability to form thermoreversible gels. In a previous
publication’, the fining performance of different carrageenan
fractions was found to decrease with increasing degrees of
sulphation. This together with parallel observations on the
gelation and clarification behaviour of kappa carrageenan
suggested that the carrageenan helical conformation was an
important factor in both processes.

The mechanism through which kappa carrageenan enhances
precipitation and flocculation of cold trub is currently un-
known. The aim of this investigation is to investigate the
component reactions that constitute the key stages of carra-
geenan mediated fining of wort.

MATERIALS AND METHODS

Laboratory scale worts (51) were produced from samples of
commercial malts (varieties Alexis and Pipkin) as described in
previous publications™®, Commercial copper fining agents
(refined carrageenan) were prepared as 0.25% w/w solutions in
deionised water by heating to 70-80°C. The resulting colour-
less solutions were cooled and stored at ambient temperature
and each batch of material was renewed on a weekly basis.
Fining trials were conducted within two temperature ranges
(80-85°C and 20-25°C) in systems dosed with 0-50 mg/l carra-
geenan. Samples of boiled wort were filtered through a stan-
dardised bed of cotton wool and were aliquoted into 100 ml
graduated and stoppered measuring cylinders. Following addi-
tion of carrageenan at the desired temperature, the contents of
each measuring cylinder were mixed thoroughly and each
aliquot was left overnight in a vessel of cold water. Cold wort
clarity was assessed visually and scored on a graded scale A-E
(where A = maximum clarity). Aliquots of wort were also
sampled immediately below the liquid surface, but above
any carrageenan-polypeptide precipitated material, and the
turbidity was assessed by measurement of the absorbance at
600 nm in an Ultrospec 111 spectrophotometer (Pharmacia
Biotechnology) relative to a distilled water blank. A sample of
unfined wort was membrane filtered (0.2 um mean pore size)
to provide a control to account for the potential contribution
of wort colour to absorbance measurements. The % volume
occupied by sedimented cold trub was directly estimated in the
measuring cylinder.

Column chromatography of membrane filtered (0.2 um
mean pore siz¢) wort was conducted using the size exclusion
chromatography support Superdex 75 (Pharmacia Bio-
technology). Samples (200 pl) were applied to the column (HR
10/30) and isocratically eluted at ambient temperature (20°C)
with an unbuffered solution of 100 mM sodium chloride at
0.5 mVmin (column back pressure 0.8 MPa). The absorbance
of the eluent was continuously monitored at 260 and 280 nm
using a VWM 2141 variable wavelength monitor (Pharmacia
Biotechnology). The column performance was calibrated using
commercial protein molecular mass standards: Blue dextran















