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Sorghum malt o-glucosidase activity was highest at pH 3.75 while that of barloy malt was highest at
pH 4.6. At pH 5.4 employed in mashing sorghum malt o-glucosidase was more active than the
corresponding enzyme of barley malt. a-Glucosidase was partly extracted in water but was readily
extracted when L-cysteine was included in the extraction buffer, pH 8. Sorghum malt made at 30°C
had higher a-glucosidase activities than the corresponding malts made at 20°C and 25°C. Nevertheless,
the sorghum malts made at 20°C and 25°C produced worts which contained more glucose than worts
of malt made at 30°C. Although barley maits contained more a-glucosidase activity than sorghum
malts, the worts of barley had the lowest levels of glucose. The limitation to maltose production in
sorghum worts, produced at 65°C, is due to inadequate gelatinization of starch and not to limitation
to f-amylase and ac-amylase activities. Gelatinization of the starch granules of sorghum malt in the
decantation mashing procedure resulted in the production of sorghum worts which contained high
levels of maltose, especially when sorghum malt was produced at 30°C. Although the p-amylase and
o-amylase levels of barley malt was significantly higher than those of sorghum malted optimally at
30°C, sorghum worts contained higher levels of glucose and equivalent levels of maltose to those of
barley malt. It would appear that the individual activities of c-glucosidase, a-amylase and f-amylase of
sorghum malts or barley mailts do not correlate with the sugar profile of the corresponding worts. In
consequence, specifications for enzymes such as c-amylase and -amylase in malt is best set at a range

of values rather than as single values.
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INTRODUCTION

o-Glucosidase (E.C. 3.2.1.20) is one of the enzymes involved in
starch degradation during cereal seed germination??. The
activities of other starch degrading enzymes such as a-amylase
(E.C. 3.2.1.1), B-amylase (E.C. 3.2.1.2) and limit dextrinase
(E.C. 3.2.1.41) have been studied in greater details in
barley'9'214.16 and in sorghum?38917.1825 The activities of
these enzymes result in the production of a mixture of low
molecular weight dextrins’.

Although the presence of a-glucosidase activity in barley has
long been recognised!?, only a limited amount of information
on the characteristics of barley a-glucosidase is available.
Manners' reported that a-glucosidase in germinating grains
catalyses the hydrolysis of o-glucosidic linkages in both
oligosaccharides and a-glucans yielding glucose. On the other
hand, Jorgensen'! reported that a-glucosidase in germinating
barley appeared to hydrolyse maltose about 50 times faster
than it does starch. Watson and Novellie?® observed that
although sorghum and barley grains a-glucosidase were
insoluble in water, they are nevertheless active in the insoluble
state. However, they reported limited extraction of the enzyme
from certain “normal” varieties of sorghum with sodium
chloride under alkaline condition and extraction could be
enhanced by the addition of papain®.

The study of this enzyme have been impeded by two barriers,
use of heterogeneous enzyme preparations, and extremely low
activity in the crude extract?2. However, Stark and Yin?'
provided evidence for the presence of maltase (as measured by
hydrolysis of maltose) and o-glucosidase (as measured by p-
nitrophenyl «-D-glucoside) isoenzymes in barley. Because
researchers tend to take low a-glucosidase activity for granted
and hence rarely try to optimise its solubilization, Sun and
Henson? stated that its activity may not be as low in situ as is
thought. These workers therefore conducted extensive studies
on the extraction of a-glucosidase from germinating barley

kernels. They reported that extractable activity rose with
increased sodium chloride and that (3-[(Cholamidopropyl)
dimethyl-ammonio]-1-propane sulfonate) (CHAPS) was most
effective in solubilizing at-glucosidase activity, and when com-
bined with NaCl resulted in a doubling of extractable activity
as compared with phosphate buffer at pH 8.

In the mashing of sorghum malt, the resulting wort contains
different proportions of the various fermentable sugars when
compared with barley malt worts>61923, While sorghum malt
worts have been found to contain similar levels of glucose and
maltose>23, barley malt worts contain several times more
maltose than glucose®. Palmer' attributed the difference to
lower B-amylase activity in sorghum malt, but Byrne et a/.5 and
recently Taylor and Dewar™ reported that high maltose levels
can be obtained in sorghum worts if o-glucosidase, which
catalyses the hydrolysis of the terminal, non-reducing a-1,4
linked glucose residues from maltose to release glucose is
inactivated. Although, heating of the mash of sorghum mait
may indeed inactivate a-glucosidase in the decantation
mashing procedure, there is the possibility that effective starch
gelatinization may facilitate the activities of a-amylase and
especially B-amylases, thereby eliminating the need to propose
that maltose levels in sorghum worts is related to the activity of
o-glucosidase. In this regard it is therefore important to note
that barley malt also contains a-glucosidase, and Taylor and
Dewar®® suggested that the inability of barley malt a-
glucosidase to produce high levels of glucose in the wort may
probably be because its activity is rather low. Conversely, the
assay conditions or the substrates available may have limited
the activity of this enzyme.

This study was therefore undertaken to investigate the
activity of a-glucosidase under various assay conditions with a
view to assessing the role of this enzyme and those of a-amylase
and B-amylase during mashing of sorghum and barley malts.
The intention of this work is to develop earlier studies' where
the malting properties of sorghum and barley were compared
mindful of the potential brewing value of all cereals in modern
beer production (B. Seward, personal communication).















