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Native glutinous rice Starch was chemically modified by etherification reaction to obtain
sodium carboxymethyl starch with three different degrees of substitution and evaluated for their
properties as the aid in pellet formulations produced by extrusion/spheronization technique. The
physical properties of pellets prepared using three different pellet bases (sucrose 1hyarous lactose and
dicalcium phosphate dihydrate) in combination with this modified starch were characterized in
comparison with blank pellets without adding modified starch. It was found that only rod shaped
particles were generated in sucrose formulations prepared with modified starch. The improvable
physical properties of lactose and dicalcium phosphate pellets employing modified starch could be
obtained and the amount of microcrystalline cellulose which commonly used as the extrusion aid in
pellet formulation could be decreased. Lactose and dicalcium phosphate pellets prepared with modified
starches were larger in size 1harder 1more spherical 1with less agglomeration and smoather surface
than blank pellets.

The degrees of substitution of modified starch had a negligibly effect on the physical
properties of pellets except hardness and surface characteristic. Among various degrees of substitution
1the highest hardness of lactose pellets was yielded by using 0.26 degree of substitution whereas the
hardest dicalcium phosphate pellets was obtained when using 0.16 and 0.32 degree of substitution.
Moreover , modified starch at 0.16 degree of substitution produced dicalcium phosphate pellets with
smoother surface than the others. The amount of aoded water played a critical role in
extrusion/spheronization process. Increasing the amount of water imparted the greater size Lharcness 1
sphericity and surface roughness. Using the higher amount of modified starch (increased from 0.3% to
0.8% /) could improve some pellet properties ,i.e. more hardness and surface smoothness. For
porosity of pellets 1the result showed that modified starch did not affect the porosity of lactose pellets
while the porosity of dicalcium phosphate pellets using modified starch was higher than that of blank

pellets. It was found that the porosity of lactose pellets was higher than that of dicalcium phosphate
pellets.
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Abbreviations

°C degree Celsius
BU Brabender unit
DS degree of substitution
G gastro-intestinal
gm gram
M milliequivalent of base required for neutralization of 1 gm of MGS
magm Squaremeter per gram
MGS modified glutinous rice starch
mn minute
m millliter
pm micrometer
mm millimeter
N Normality
(m rounds per minute
TS. Test solution
VS, Volumetric solution
/ Weight by weight
65 65 % sucrose pellet formulations
[RY) 70 % sucrose pellet formulations
89) 80 9% sucrose pellet formulations
9S) 90 % sucrose pellet formulations
6 65 % lactose pellet formulations
6L() 80 % lactose pellet formulations
6 65 % dicalcium phosphate pellet formulations
8D 80 % dicalcium phosphate pellet formulations

(ho pellet formulations using MGS produced by method A =0.32)
()2 pellet formulations using MGS produced by method B(  =0.26)
On) pellet formulations using MGS produced by method ¢ (= 0.16)
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