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ABSTRACT

The purposes of this study are to prepare water-soluble, dual-modified
starches using carboxymethylation and hydroxypropylation reactions, to study the
effects of moditication sequence and the types of native starch on physicochemical
properties of the modified starches, and to investigate their potential as film formers.
On each of the four types of native starches, including corn, rice, glutinous rice, and
tapioca, the reactions were carried out in specific orders to yield -either
carboxymethylhydroxypropyl starch (CMHPS) or hydroxypropylcarboxymethyl
starch (HPCMS). The physicochemical properties of modified starches, including
degree of carboxymethyl substitution (DS) and molar hydroxypropyl substitution
(MS), water solubility, pH, viscosity, swelling capacity, X-ray diffraction (XRD)
pattern, and scanning electron microscopy (SEM), were determined. The results
showed that DS and MS of dual-modified starches were 0.22-0.39 and 0.02-0.09,
respectively. All CMHPSs and HPCMSs were soluble in water. The pH of1%w/v
solution of modified starches ranged from 6.8 to 8.9, compared to pH 4.5-4.8 of the
native starch solution. The viscosities of these solutions were between 56.7 and
1490.0 mPas at shear rate 500S". SEM images revealed marked differences in the

granule surface between the native and modified starches, while XRD showed a




decrease in the degree of crystallinity in the modified starches compared to their
native starches. The film formation test by Petri dish method showed that CMHPS
and HPCMS formed clear films with good strength and fair flexibility. The addition
of a plasticizer, PEG 6000, and a crosslinking agent further improved the texture and
flexibility of the films. CMHPS and HPCMS showed promising potential as film
former and can be developed as new aqueous-based, film-coating agents for

pharmaceutical tablets.
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