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ABSTRACT

This study was aimed to determine an appropriate condition of pullulanase reactions
for preparing resistant starch (RS-111) from the commercial cassava starch. Effects of
different dryings of spray, freeze and hot air on physical and chemical properties, the in
vitro starch digestibility as well as structural properties of the RS-III starches were
examined. The 10% starch suspension was gelatinized and hydrolyzed by the 3%, 5% and
10% pullulanase of the total starch (db) adjusted to pH 5 and pH 5.5, then allowed to
hydrolyzed for 8 to 24 hrs, at 50 °C and cooling for 24 and 48 hrs, at 4 °C then dried
using the tested methods. The result showed that a condition of the 10% pullulanase with
pH 5 for the hydrolysis of 24 hrs produced the higher RS-I11 than the other conditions.
This was suitable for partially debranching amylopectin molecules of the cassava and
consequently providing small linear fragments and small clusters of the amylopectin
molecules for retrogradation / recrystallization and formation of the RS-III. Also it was
shown that the formation of the RS-I11 would be related to the increased reducing sugars
and the decreased amylose molecules from the initial values. With the effects of different
dryings, the hot air drying enhanced the formation of RS-11l greater than the spray and
freeze dryings. The hydrolysis time of 8 hrs gave a high yield of RS-IIl of 43.4 + 4.6
9/100g and the 24 hrs had the highest content of resistant starch of 50.9 + 2.9 g/100g. This
result was related to the in vitro starch digestibility of the hot-air dried samples showing
about 20% to 30 % slower than the commercial cassava starch, after amylase digestion of
90 min. Moreover the DSC determination showed an endothermic melting enthalpy over a
range of 167.6 + 0.7 to 188.4 + 2.8 J/g for the RS-I11 samples which was lower than those
of the commercial cassava starch and resistant starch. This finding implied that
degradation of the amylopectin molecules to short linear chains would contribute to the
formation of less confined structure for melting. Finally, the structural changes of the
type-B crystallites and the scanning electron micrographs of the RS-111 obtained with this
study could confirm its resistance to enzymatic digestion, particularly with the hot-air
dried RS-111 samples. Whereas the micrographs of the spray dried RS-111 exhibited a fine
structure of small starch particles aggregated.
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