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2.3.1 BIOCHEMICAL PRINCIPLES

The conversion of barley into malt is a biochemical process (Figures 1 and 3). The grain
is hydrated and allowed to germinate. During the germination and subsequent stages of
seedling growth, the embryo develops the plant hormone gibberellic acid (GA3) (Palmer,
1998). The exogenous application of even very small amounts of gibberelic acid (<0.25
ppm) is not permitted as a malting aid in the production of malt. Therefore the natural
potential of the germinated embryo to produce gibberelic acid and of the endosperm layer
to respond to it by producing endosperm-degrading enzymes is critical. Dormancy caused
by the genetics of the barley, low temperature storage (<8°C) of undried (>12% moisture)
barleys, or low temperature steeping of ungerminated barley is likely to damage embryo
vigour and the potential of the grain to malt optimally. Physical damage to the embryo (or
aleurone layer) will also render grains unsuitable for malt production. This natural plant
hormone is transported naturally to the aleurone layer, where it induces the production of
a mixture of hydrolytic enzymes that are released into the starchy endosperm (Figure 1).
These enzymes, together with activated enzymes already present in the starchy
endosperm, break down or modify the starchy endosperm, so that its contents, previously
hard as barley but now friable as malt, can be extracted in hot water and allowed to digest
further in the mashing process (Figure 4) (Palmer, 1998).

Hydrolytic enzymes that are produced in the aleurone layer (Figure 1 and 2) are: endo-f-
1,3-1,4-glucanase and pentosanases for breaking down cell wall B-glucans and
pentosans, respectively, thereby exposing starch and proteins; a-amylase for breaking
down starch granules; and endoproteases for breaking down matrix proteins. Phytase
develops to hydrolyse phytic acid to phosphoric acid and inositol, and lipases are formed
to break down lipids to glycerol and fatty acids. There is no evidence that phytase, lipase
or endo-B-1,3-glucanase require stimulation by gibberellic acid to develop (Palmer, 1998).

Enzymes such as B-amylase and carboxypeptidase develop in the starchy endosperm,
possibly as a result of reducing activity. They complement the hydrolytic activities of the
enzymes formed in the aleurone layer. Carboxypeptidases continue the hydrolysis of
solubilised proteins to amino acids, and B-amylase, which has no action during the
germination process, will cause extensive production of maltose sugars during the
extraction (mashing) stage of the distilling process (Figure 4). The proper functioning of
the physiological, biochemical and chemical processes described ensures that the
commercial production of distiller's malt is efficient. As is the case for brewing malts, the
inadequate breakdown (modification) of the starchy endosperm of distilling malts will
cause more processing problems than variations in enzyme levels. The raison detre of
the entire malting process is the production of malted grain of which the hydrolysed
endosperm contains sufficient quantities of the enzymes (i) to release all the starch and
soluble proteins from the grains (Figure 1) without excessive milling and (ii) to hydrolyse
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