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ABSTRACT

Twelve heat-moisture treated cassava starches were prepared under various
conditions, i.e. moisture contents (MC) (13%, 20%, 25% and 30%) and treating
temperatures (90°C, 100°C and 110°C). Three pregelatinized cassava starches were
also prepared at the onset (55.5°C), the peak (63°C) and the terminal (79°C)
temperatures of gelatinization for comparison. Their basic properties as well as
disintegrating properties were investigated.

The crystalline rearrangement occurred in starch granules during the heat-
moisture treatment as confirmed by the positive shift of the onset temperatures of
gelatinization in DSC study, and the microscopic observation of the hilum
enlargement. Both moisture content and treating temperature had a positive effect to
the extent of the crystalline rearrangement. Partial gelatinization existed in starches
treated at sufficient moisture and temperature, i.e. 25% MC treated at 110°C and 30%
MC treated at every temperature; their enthalpies and difﬁ'aétion peak intensities in
the X-ray pattern were significantly lower than that of the native starch.

Most heat-moisture treated starches had less response to pressure except those
were partially prégelatinized which showed better response. The swelling powers and
the solubilities of most heat-moisture treated starches were greater than those of the

native one.
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The negative relationship between the disintegration times of
hydrochlorothiazide tablets containing the modified starches and the water sorption
capacity of those modified starches was found. The heat-moisture treatment slightly
reduced the water sorption capacity of the 13% and 20% MC treated starches and
subsequently prolonged the disintegration times. It, however, induced greater water
sorption capacity in 25% and 30% MC treated starches giving rise of the faster
disintegration times. The fastest disintegration time was found in tablets containing
30% MC starch treated at 100°C. Its average disintegration time was lower than
tablets containing the others including pregelatinized starches.

In this experiment, the developed disintegration force-measuring instrument was
very useful in explaining the disintegration action. It can detect both a swelling
extent, and a rate of water uptake. It confirmed that the swelling is the major
mechanism in tablet disintegration. However, the rate of water uptake is a decisive
factor in case of starches having close swelling extents. The parameter deduced from
the pressure-hardness profile was additionally proposed for representing the holding
force after a tablet was wetted. It introduced a clearer understanding in disintegration
mechanisms. It was found that the excellent disintegrant should possess the high
swelling extent, high rate of water uptake and low holding force. The dissolution

study did not give much useful information relating to the disintegration results.
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