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ABSTRACT
For an evaluation of changes in starch functionality, different amounts
of a-amylases (1, 2, or 8 SKB units per gram) from bacterial, fungal, and
cereal sources were incubated for various times (4, 8, or 16 hr) with starch
isolated from wheat flour. Water-binding capacity, swelling power,
solubility, gelatinization temperature ranges, and amylograph pasting
characteristics were measured, scanning electron microscopic studies of the
starches were conducted, and baking characteristics of the treated starches
were evaluated. Enzyme treatment affected water-binding capacity.
Swelling power at 900 C was reduced and starch solubility increased due to
the enzyme treatment. Gelatinization temperatures of the starch decreased
after treatment with bacterial and cereal enzyme treatments. Scanning

electron microscopy showed slight starch damage as surface modifications
due to enzyme treatment. Amylograph measurements indicated that
enzymatic treatment resulted in decreased consistencies from treated
starches. Bread-baking quality of starch improved with low-level treatment
of enzyme from each source. Grain and texture of the breads were better
than those of bread baked with a control starch. High levels (8 SKB
units/ g) of enzyme treatment showed detrimental effects on bread-baking
performance. Because the interfering secondary activities were eliminated
by the experimental design, the observed changes are attributable to
amylase activities only.

Use of amylases in the baking industry is of long standing. Its
original purpose was to generate fermentable sugars by amylolysis
of starch to improve volume and general bread characteristics.
Johnson and Miller (1949) studied the role of commercial
malted wheat and fungal amylase in bread making. Loaf volume
increased when a-amylase concentrations were increased up to 20
times (20X) the normal concentrations found in flour. In general,
grain improved with increasing amylase levels up to five times (5X)
the normal concentration. Texture generally improved up to the
5X concentration, but a moist gummy crumb was produced at the
20X concentration. This crumb characteristic was less pronounced
with the fungal amylase because of inactivation at lower
temperatures.
Johnson et al (1949) evaluated malted wheat flour and fungal
and bacterial amylase supplements for breadmaking purposes.
Wheat flour supplement was found to be the most satisfactory
when flours were supplemented to similar gassing powers. The
fungal preparation produced bread with open grain and harsh
texture caused by excessive proteinase activity. Sticky, gummy
bread was characteristic of the bacterial supplement because of
excessive starch degradation during baking. In addition, flours
were supplemented to give equivalent maximum viscosities,
determined with an amylograph. Again, the fungal preparation
produced excessive protein degradation, and the bacterial
supplement yielded a sticky, gummy crumb. Johnson and coworkers (1949) concluded that consideration should be given to the
relationship between thermal inactivation of the a-amylase and the
temperature of starch gelatinization and to the relative potency of
the a-amylase and proteolytic enzymes present in the supplement.
Miller and co-workers (1953) compared cereal, fungal, and
bacterial a-amylases as breadmaking supplements in relation to
bread staling. All three types of amylases decreased the rate of
firming with age as a result of the production of fractions that
absorbed moisture during starch retrogradation. Bacterial amylase
supplementation produced a sticky, gummy crumb and the largest
quantity of extractable dextrins.
Dough rheological properties and baking qualities as affected by
cereal or fungal amylase supplementation of wheat flours were also
investigated by Maninder and Bains (1976). Supplementation was
beneficial because of the low indigenous a-amylase activities in the
flours studied. Decreased viscosities, as measured by the
amylograph, were most apparent in the flour supplemented with

cereal amylase as compared to the fungal amylase-supplemented
flour. Maninder and Jorgensen (1983) found improvements in loaf
volume and bread quality with fungal a-amylase supplementation.
Gelatinization temperatures and amylograph peak viscosities
decreased with increasing amylase levels.
This amylase action has become less important with modern
bakery formulas, which contain relatively high levels of
fermentable sugars to support vigorous fermentation.
Consequently, the improving effects of amylases used today are
attributed to other reactions contributing to better quality, e.g.,
reduction of damaged starch or action of other enzymes present in
commercial preparations.
Because commercial enzymes contain secondary activities, it is
difficult to resolve whether the primary activity or the associated
enzymes contribute to the improving role. An alternative approach
is to use starch as a substrate, attempt to modify it by the action of
amylases, and investigate the changes effected by the amylolysis;
this approach was used in the present study. Figure 1 shows the
overall plan of investigation.
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Treat with 1, 2, and 8 SKB units of bacterial,
fungal or cereal amylase/g starch for a period
of 4, 8, and 16 hrs. at 250C, recover and wash
exhaustively.
% Combine with comnon gluten
and test in baking tests.
Test for starch
parameters.
Fig. 1. Plan of investigation.

