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EFFECT OF GERMINATION CONDITIONS, WITH OPTIMISED STEEPING, ON SORGHUM MALT

QUALITY—WITH PARTICULAR REFERENCE TO FREE AMINO NITROGEN
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Using optimised steeping conditions for sorghum, the effect of various germination parameters (time,

temperature and moisture) on the quality of sorghum malt for brewing purposes (in terms of diastatlc

power, free amino nitrogen and hot water extract) and on the associated malting losses, was

investigated. Over the range studied (2, 4 and 6 days), the quality of the malt and the losses incurred
during malting increased with increasing germination time. In general, the optimum germination

temperature was between 25 and 30°C, and 18°C was found to be sub-optimal for the development of

malt diastatic power. The quality of the finished malt and the associated malting losses were

significantly correlated with the moisture content of the green malt. The root and shoot portion of the
malt was found to be rich in free amino nitrogen (more than four times richer than the berry portion).

Although a relatively small proportion of the total weight of the whole malt, the roots and shoots were

found to contribute a substantial amount (as much as 61% under certain circumstances) to the whole*
malt free amino nitrogen.
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Abbreviations: DP: Diastatic power FAN: free amino nitrogen;

TKW: thousand kernel weight

Introduction

Malted sorghum is widely used in southern Africa to brew the

traditional alcoholic opaque sorghum beer410". There is also

growing interest in the use or malted sorghum in the brewing of
clear lager type beers1.

The malting process comprises the operations of steeping,

germination and drying. A number of factors, such as germina

tion temperature, time and moisture content, are known to have

an effect on the proper development of the enzymes synthesised

during germination16 and thus to affect the quality of the

finished malt14-26.

A number of workers have investigated the effects of malting

conditions (i.e. germination conditions) on sorghum malt

quality""1619. However, until recently5-8-9-2*-25-29, there has
been little research into the effect of different conditions of

steeping on subsequent sorghum malt quality. We5 identified

that steeping time, temperature and aeration significantly affect

the quality of sorghum malt produced in terms of diastatic

power (DP), free amino nitrogen (FAN) and extract content.

Because the optimum conditions for sorghum germination may

be dependent on the prior steeping conditions, the work

reported here, utilises the optimised steeping conditions for

sorghum5 to investigate the effect of various germination con

ditions (viz. germination time, temperature and moisture) on

sorghum malt quality.

Morrall et a/.14 found that 24 and 28°C were equally good for
the development of sorghum malt DP, FAN and extract, and

that higher temperatures were progressively worse. The effect of
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malting sorghum at temperatures lower than 24°C, however,

has not been addressed, despite the fact that barley is generally

malted at much lower germination temperatures3. In South

Africa, during the winter months, sorghum is often malted

at temperatures far below the 24°C investigated by Morrall

et a/.14. An additional aim of this study was, therefore, to
investigate the effect of germinating sorghum at a temperature

considered suitable for barley.

A major objective of sorghum malting for sorghum beer

brewing is to produce malt with a high FAN content. FAN is

produced during malting by the action of the endogenous

proteinase and peptidase enzymes on the protein reserves of the

grain6. The breakdown products of the proteolytic action are

amino acids and small peptides and are collectively referred to

as FAN. During the brewing process, FAN is required by yeast

as a source of nutrition in fermentation2-28. FAN can be parti

cularly limiting in sorghum beer brewing, where there is a low

ratio of malt to adjunct20-21 and also in lager beer brewing with

unmalted grain where only small amounts of sorghum malt are

added to supply yeast nutrients15. In this study, particular

emphasis is given to the development and location of FAN in

the malt, which despite the acknowledgment of its importance

in brewing2, has received little attention.

Materials

Grain

Sorghum (Sorghum bicolor (L.) Moench) grain, cultivar

Barnard Red, was used. This grain had good germinability

(germinative energy > 95%).

Germination vessels

The germination apparatus comprised six perspex germina

tion vessels (each of 2 kg capacity) and a 600x900x230 mm

stainless steel box (in which the vessels were placed). Each of

the germination vessels had a gridded floor and attemperated,

humidified, compressed air was continuously passed through










