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ABSTRACT

The main purposes of this study are to improve physico-mechanical properties of
carboxymethyl modified mungbean starch (CMMS) via chemical cross-linking and to
evaluate its pharmaceutical property as a gelling agent. The alcohol tolerability of a
CMMS was improved by cross-linking reaction. Seven cross-linked carboxymethyl
modified mungbean starches (CL-MBs) were prepared by a single step reaction
between starch and monochloroacetic acid (MCA), with the addition of 1-10%
dichloroacetic acid (DCA) as a cross-linking agent under alkaline condition. The
reaction was carried out using methanol as a solvent at 70°C for 60 min. Modified
starch identifications and physicochemical properties, including free swelling capacity
(FSC), pH, clarity and viscosity was studied. CL-MBs were prepared in ethanol
(EtOH): water (H,0) of ratio 0:100, 30:70 and 50:50 at 1, 3 and 5%w/v. The results
showed that the alcohol tolerability was presented with CL-MBs. The FSC of CL-
MBs was two times higher than that of CMMS at 15 min, while CL-MB-7 can be
swollen up to 100 times of the starting weight at 180 min. The pH of 1, 3 and 5%w/v
CL-MBs paste were 6.8-7.4. The rheological profile of CL-MBs revealed a
pseudoplastic with thixotropic behavior; a typical characteristic of a gelling agent. The
rheograms of CL-MBs showed an increase in solution viscosity compared to that of
CMMS. The viscosities of 3%w/v solution in EtOH: H,0 ratio of 0:100, 30:70 and



50:50 ranged between 2.51-6.96, 2.66-6.86 and 2.36-5.10 Pa.s., respectively. Under
accelerated condition, the characteristics of CL-MBs gel were not different from those
of CMMS gel. The clarity, pH and viscosity of 1%w/v CL-MBs gel were unchanged
at 30%v/v EtOH compared to those in water. The viscosity of CL-MBs after
subjecting to heating-cooling cycles remained two times higher than that of CMMS at
the same concentration. CL-MBs were used as gelling agent to substitute commercial
gelling agent in nimesulide (NM) gel formulation. The formulation containing CL-
MB-8 was the best as exhibited by good gel characteristics, which suggested a

potential use of CL-MBs as a new gelling biopolymer for pharmaceutical application.
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