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Fifteen modified mungbean starches were prepared from native starch through a
substitution reaction with monochloroacetic acid in alkaline solution using four different
solvents and varied temperature and time of reaction. The four solvents used were
methanol, ethanol, 1-propanol, and 2-propanol. The obtained modified starches were
subjected to infrared spectroscopy study to confirm the substitution and the degree of
‘substitution of each modified starch was determined using USP’s titration and residue on
ignition experiments. The physicochemical properties of modified starches were then
evaluated, including solubility in unheated water, pH, and viscosity.

The results showed that the substitution with carboxymethyl groups occurred in all

modified starch prepared. The degree of substitution (D.S.) varied from 0.06 to 0.65. Of
' the 15 samples, 9 were freely soluble in water, yielding clear and viscous gel. The
remaining 6 samples, having D.S. between 0.20 and 0.55 and were prepared using either
methanol, 1-propanol or 2-propanol as solvent, were partially soluble in water. All of the
modified starches prepared using ethanol as solvent were freely soluble in water. The 1%
solution of each modified starch recorded a PH between 9.0 and 10.7 and all yielded a
viscosity between 24 and 40 mPa-s. The only exception was observed in the case of
modified starch sample # 7, prepared in a methanolic reaction containing 1:1 (w/w)
monochloroacetic acid: sodium hydroxide at 70 celcius for 60 minutes, which has a 1%
solution viscosity of 521 mPa-s. These findings indicated the potential uses of
carboxymethy! mungbean starches as a pharmaceutical excipient in severa! categories, e.g.,
suspending agent, binder, gel former, etc., either in addition or as substitution of the

currently available excipients which are expensive and/or imported.



