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Limit dextrinase (EC 3.1.2.41) is a debranching enzyme catalyzing the hydrolysis of a-1,6-

glucosidic linkages in starch. The role of this debranching enzyme in beer brewing has been

questioned due to its assumed heat lability. In the present work the effectiveness of limit

dextrinase was studied under conditions mimicking brewery practice rather than in a buffer

solution. It was demonstrated that typical conversion temperatures of 63-65 °C and a mash pH

of 5.4-5.5 favour the action of malt limit dextrinase. The temperature optimum for the limit

dextrinase of a malt extract was 60-62.5°C, as opposed to 50°C for purified limit dextrinase.

Lowering the mash pH from 5.8 to 5.4 increased wort fermentability due to increased limit

dextrinase activity. Wort fermentability was more strongly correlated to the free limit

dextrinase activity of malt than to the a- and fi-amylase activities.
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INTRODUCTION

Starch consists of essentially unbranched amylose and

highly branched amylopectin. In mashing, amylose is

rapidly and extensively degraded by a-amylase and [}-

amylase to a mixture of maltose and smaller amounts of

glucose and maltotriose. The hydrolysis of amylopectin

yields a mixture of branched dextrins in addition to

fermentable sugars. A debranching enzyme is required

to convert these dextrins into linear maltosaccharides,

which can be degraded by amylases. The final stage in

starch hydrolysis is catalyzed by a-glucosidase, which

hydrolyses maltose and maltotriose to glucose10.

The presence of one or more starch-debranching

enzymes in malt has been recognised for more than 50

years, but the importance of the debranching activity in

brewing is still under debate. Research on plant

debranching enzymes in 1970-1975 demonstrated that

only one debranching enzyme is present in malt. The

natural substrates for this enzyme are limit dextrins

produced during starch hydrolysis by a- and |J-amylase,

and therefore the enzyme was given the name limit

dextrinase. Limit dextrinase is present in very small

amounts in malt and is therefore laborious to purify.

Suitable substrates for analysis of limit dextrinase

activity became commercially available only recently.

For these reasons little research on malt limit dextrinase

has been carried out. Furthermore, many earlier results

need to be re-evaluated now that the shortcomings of

the techniques used previously have been recognised19.
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The aim of the present work was to investigate the

properties of malt limit dextrinase that influence its

effectiveness in mashing and to evaluate the importance

of limit dextrinase in brewing. Most of the experiments

were performed under conditions mimicking brewery

practice. For comparison, some experiments with

purified limit dextrinase were also carried out.

MATERIALS AND METHODS

Malt samples

A commercial Kymppi malt (brewer's malt), a

commercial Pokko malt (high enzyme malt) and 12

Alexis malts malted in a Seeger micromalter were used.

The amylolytic activities of the malts are listed in Table I.

TABLE I. Enzyme activities of malt samples

Sample a-amylase B-amylase Free limit Total limit

activity activity dextrinase dextrinase

(U/g) (U/g) activity activity (U/kg)

(U/kQ)

Kymppi

Pokko

Alexis (n= 12)

240

410

110-390

070

1350

400-800

40

140

40-240

380

1170
290-540

Purified malt limit dextrinase

Limit dextrinase was purified from a commercial

Pokko malt using the method of MacGregor8 with slight

modifications as described previously19.

Journal of The Institute of Brewing 205












