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The influence of air rest treatment period on the mobilisation of storage proteins of two improved
Nigerian sorghum cultivars ICSV 400 and KSV 8 was evaluated. Grains were steeped in distilled water

for a total period of 48 h at 30°C with a 6 h final warm steep at 40°C under four different cycles
incorporating 1, 2, 3 or 4 h air rest period respectively. Cold water soluble protein, cold water soluble
protein modification index, total cold water solubles, total free alpha amino acid nitrogen, carboxy-

peptidase and proteinase activities were determined after 6 days malting. All these protein modi

fication indices were highly significantly affected by length of air rest and cultivar, plus their
pair-wise interactions. The levels of all these variables were also higher in sorghum cultivar ICSV 400
compared to KSV 8 except for proteinase activity. Significant differences in grain storage protein
complexity and structure coupled with probable differences in key proteinase iso-forms are advanced
as possible explanation for the higher proteinase activity recorded in KSV 8 malts.
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Introduction

Sorghum has become the grain or choice as possible replace

ment for barley in lager brewing in most developing countries

of the tropics Although there is increasing interest in the

malting of sorghum, the observed differences in grain com

position, physiology and biochemistry of germination in rela

tion to barleyi467l8JI have necessitated the development of
unique malting regimes for sorghum6-7

A major purpose of malting is to modify grain storage

protein reserve in favour of assimilable nitrogenous materials

essential for adequate yeast growth and fermentation1"19-20.
The use of air rest cycles in combination with final warm water

steep to produce good quality barley and sorghum malts has

been reported6-7-1"1-22.

This article reports the effects of various lengths of air rest

treatment on the development of cold water soluble protein,

cold water soluble protein modification index, cold water

soluble protein to total cold water extract ratios, free alpha

amino nitrogen and proteolytic activities in malts from two

improved Nigerian sorghum cultivars.

Experimental

Grain Samples

Two sorghum cultivars ICSV 400 and KSV 8 both of the

improved grain types were obtained from the National Seeds

Service, Zaria, Nigeria and used in this study. All the grain

samples had good germinative energies and were not water

sensitive6.

Sorghum malting

Grains were malted as described previously7 under four steep
cycles incorporating I, 2, 3 or 4 h air rest periods respectively.

Steep-out moisture content for both cultivars were between

40-42%. Malts were subsequently milled for two 30 s periods

in a cooled Waring blender at high speed and used for

analyses.

Analyses

Cold water extract (CWE)

CWE was determined according to Holmes8 modification of
the Institute of Brewing method25 #2.5.

Cold water soluble protein (CWS-protein)

Soluble protein in cold water extract was measured using the

Coomassie Brilliant Blue method described by Holmes9. CWS-

protein values were expressed as mg protein per 100 g malt.

Free alpha amino nitrogen (FAN)

Sample preparation was performed and FAN content of

malts determined as described by Taylor29.

Moisture and Protein Content

Grain moisture and protein contents were determined

according to the Institute of Brewing recommendations25.

Carboxypeptidase and proteinase assays

Sorghum malt flour was sequentially extracted with 0.1 M

citrate-phosphate buffer pH 7.0 containing 3.33 mM di-

thiothreitol and 73 mM NaCI solution. The extract was then

dialyzed against the same buffer and the residue assayed for

proteolytic activities using bovine serum albumen (BSA). The

reaction mixture comprised enzyme extract or residue

suspension (2 mL), BSA substrate (5 mg protein) and 0.3 M

citrate phosphate buffer pH 4.5 (2 mL). Incubation was for 0 h

and 3 h with shaking at 15 min intervals after which the

reaction was terminated by addition of 2mL of 15% TCA.

The mixture was immediately centrifuged at 4,000 g for 30

min. The supernatant was subjected to another centrifugation

cycle at the end of which the clear supernatant was used for

determination of carboxypeptidase and proteinase activities

according to the procedures described by Evans and Taylor5.
Proteinase was calculated as the difference between nitrogen

contents of the supernatants from 3h and Oh incubated

reaction mixtures. Similarly the carboxypeptidase activity was

calculated as the difference between the FAN contents of

supernatants from 3 h and 0 h incubation reaction mixtures.

Statistical analyses

The effects of various lengths of air rest on CWS-protein,

CWS-protein modification, CWS-protein to CWE ratio, FAN

and proteolytic activities of the malts were resolved by two-

way analyses of variance and correlation analyses. Means that

differed significantly were shown by the t-test and least signi
ficant difference (lsd) test.

Results and Discussion

The effects of air rest period on the malts' cold water soluble












