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Cold water extract (CWE), cold water soluble protein (CWS-protein), CWS-protein modification and
free alpha amino nitrogen (FAN) were determined for three improved Nigerian sorghum cultivars
malted under four different steep conditions. The levels of these variables in the sorghum malts
differed significantly when malted under identical steep regimes. This indicates that soluble protein
accumulation and modification in these grains are cultivar dependent. Grains exposed to a com-
bination of air rest cycles and final warm steeping gave highest values of cold water solubles,
CWS-protein modification and FAN. Amylolytic activity was enhanced over the rate of proteolysis
when grains were steeped under regimes incorporating final warm steep. Cultivar SK 5912 with
highest soluble protein solubilisation activity showed lowest FAN accumulation under all steep
regimes suggesting roles for factors other than proteclysis in FAN accumulation.
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INTRODUCTION

Protein hydrolysis represents one of the most important events
in grain modification. As a critical step in grain structure
degradation, the enzymic breakdown of the starch-embedding
protein matrix frees the endospermal starch granules from their
protecting surface layer of protein®’9-228, The protein released
in this process has been measured and used as an index of malt
modification as in the Kolbach Index’.

The cold water extract (CWE) of malts is described as a
measure of the amount of extract solubilised during malt-
ing®2432, Since removal of the starch-embedding protein matrix
during malting is accompanied by its solubilisation, Holmes’
suggested the direct determination of soluble protein in CWE
as an index of malt modification, rather than afier mashing.

Final warm water steeping has long been associated with
faster seed modification and better enzymic character in barley
grain malting*'°. In an earlier study® final warm water steeping
was shown to enhance key enzymes and extract development
as well as cause a reduction in rootlet growth and malting loss
in sorghum. The present study assesses the influence of final
warm water steep in combination with air rest cycles on the
CWE, cold water soluble protein (CWS-protein), CWS-protein
modification and free alpha amino nitrogen levels of three
improved Nigerian sorghum cultivars.

EXPERIMENTAL

Grain Samples

A light yellow sorghum cultivar SK 5912 and two white
cultivars ICSV 400 and KSV 8 all of the improved grain type
were obtained from the National Seed Service, Zaria, Nigeria.
All samples had good germinative energies and were not water
sensitiveS,

Sorghum Malting

The grains were sorted manually to remove broken kernels
and debris. Samples of grains for malting (200 g) were surface-
sterilized by immersion for 20 min in NaGCL solution having
1% available chlorine. Subsequently the grains were drained
and washed thrice in tap water as described by Morrall and
co-workers'®. Four different steeping regimes were employed in
this study as described below:;

Grains were steeped in distilled water at
30°C with a cycle of 10 h wet; 4 h dry for
42 h followed by a final steep of 6 h.
Same as steep regime I above except that
the final steep was maintained at 40°C for
6 h.

Grains were steeped continucusly for 48 h
with water changes at the 10th, 24th and
38th hours.

Same as steep regime III except that a
final steep at 40°C for 6 h was applied.

Steep Regime I

Steep Regime II:
Steep Regime III:
Steep Regime IV:

At the end of the steep cycle, grains were again submitted to
surface sterilization by immersion for 20 min in a 1% NaOCI
solution, rinsed for 3 min in tap water, drained, and ger-
minated for 4 days in shallow wooden trays with fine mesh
bottoms. Germination was carried out in the dark in germin-
ation boxes in an atmosphere of near water saturation at 30°C.,
At 12-hourly intervals, grains were turned and sprayed with
5 ml of distilled water using an atomiser spray.

At the end of germination, grains were dried for 24 h in a
forced draught oven. Roots and shoots were removed manu-
ally. Kernels were milled for two 30 sec periods in a cooled
Waring blender at high speed.

ANALYSES

Cold Water Extract (CWE)

CWE was determined usinzg Holmes® modification of the
Institute of Brewing method® no. 2.5. Samples of sorghum
malt flour (1.250 g) were each placed into 30 ml polythene
centrifuge tubes with 20 ml of 0.006N ammonium hydroxide
solution. Tubes were shaken at 720 rpm in a laboratory box
shaker for 30 min before centrifugation at 300 G for 10 min.
The specific gravity of the clear supernatant was determined
with a specific gravity bottle and CWE calculated according to
the Institute of Brewing recommendations?s,

Cold Water Soluble Protein (CWS-protein)

Soluble protein in the CWE was measured using the
Coomassie Brilliant Blue method described by Holmes®.
Results were expressed as mg protein per 100 g malt.

Free Alpha Amino Nitrogen (FAN)
The FAN levels of sorghum malts were determined as des-
cribed by Taylor®. Portions of finely ground sorghum malts















