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Thailand is one of the leaders in the world production of tapioca starch. Because of its low
value in the market, Thai researchers have been trying to add value on it by modifying its
properties and then searching for new uses. The present study deals with the production,
characterizations and utilization of acid-modified tapioca starch as a direct compression filler in the
pharmaceutical industry. The granule molecular structure of acid-modified tapioca starches was
also elucidated in order to understand more of its functional and physicochemical properties.

Tapioca starch was partially hydrolyzed by 6% (w/v) hydrochloric acid solution at 25°C
for 12, 24, 48, 96, 192, 384 and 768 h. Morphological and physicochemical properties of these
acid-modified tapioca starches, such as relative crystallinity, amylose content and pasting
properties, were investigated. Their gelatinization transitions were studied by Differential Scanning
Calorimetry (DSC). The changes with respect to the double helixes and the amorphous domains
were studied by C CP/MAS solid-state NMR. The effect of acid hydrolysis on annealing and
freeze-thaw stability of tapioca starch were carried out. Structural study on the starches by High
Performance Size Exclusion Chromatography (HPSEC) and High Performance Anion Exchange
Chromatography with a Pulsed Amperometric Detector (HPAEC-PAD) was also performed. All
the results indicated that in the first stage of hydrolysis (12-96 h), the amorphous regions (mainly
amylose) in the starch granule were rapidly hydrolyzed and then the partially hydrolyzed amylose
retrograded into double helixes while in the second stage of the hydrolysis (192-768 h), almost all
the amorphous regions were gone and the crystalline regions had begun to be hydrolyzed.

The characteristics of tablets prepared from acid-modified tapioca starches were explored.
The result showed that the crushing strength of the tablets increased in line with the crystallinity. It
was proven that amorphous regions disrupted the crystalline packing, thus the removal of the
amorphous regions and the increase in the relative crystallinity and order structure (retrograded
amylose) by acid hydrolysis resulted in the stronger packing when applying the compression
forces. In comparison with some commercial fillers, it is suggested that spray-dried acid-modified
tapioca starch would be a good direct compression filler possessing good flowability and

compressibility.
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