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ABSTRACT

The objective of this research project was to develop granule d(;sage form of 4.
galanga rhizome extract for feed additive in swine. The extract was prepared by means of
maceration method using ethanol as an extracting solvent. The extract obtained was
characterized as semisolid mass with dark brown color and pungent odor of 4. galanga. The
average yield of the extract obtained was 23% based on the dried rhizome powder. The
extract exhibited the free radical scavenging activity as well as antibacterial activity against
various pathogenic strains in swine. The extract left in a separator for a week showed
separation into two parts. However, the separated two parts revealed similar antibacterial
power. Therefore the whole extract was used as an active ingredient in the granule
development. The solubility test using pharmaceutical solvents indicated that the extract
could be dissolved well in the solvents of intermediate polarity like ethanol and propylene
glycol. It showed slightly soluble in water but insoluble in liquid paraffin. The dilute
aqueous extract solution revealed a pH of approximately 5.9. The stability test indicated that
the extract was unstable when exposed to light, acid, alkaline, oxidizing agent, and reducing
agent. However, there was no change in physicochemical properties when the extract was
exposed to 45 °C for a week. The DSC thermogram of the extract running from 50 °C to
300 °C revealed no endothermic reaction of melting or degradation peaks. This result
indicated that there was no crystalline composition existing in the extract.

The process of granule development started with the selection of suitable diluent.
Three starches, tapioca starch, rice starch, and glutinous starch, were used as diluent in this
study. The result demonstrated that the amount of each starch needed to be a suitable diluent
for A. galanga extract granule formulation was different. The suitable ratio of the extract to
tapioca starch was 1:2 whereas that of rice starch or glutinous starch was 1:1.5 and 1:1.75
respectively. The morphology study of these three starches under scanning electron

microscope showed the different shape and surface characteristics among them. The powder

X-ray diffractometry (PXRD) study demonstrated that the internal strueture-of-the~three

L AR T G0 A

! fnsayma
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starches were different particularly the position of identical crystalline peaks in the PXRD
diffractograms. This result suggested that the three starches possessed different
physicochemical properties so that they showed different potential on acting as diluent to
the extract. Among them, tapioca starch exhibited to be the most suitable diluent in granule
formulation of 4. galanga extract. Further investigation was to find out the suitable binder.
Three different kinds of binder, polyvinyl pyrrolidone (PVP), gelatin, and starch paste, were
used in this experiment. It was found that starch paste was the most suitable binder for
granule formulation of A. galanga extract. However, the use of single binder showed
inadequately power for binding the extract with other excipients. The friability of the
granules obtained was still high. The use of two binders in combination showed the obvious
decrease in friability of the granules. The most suitable binder mixture for 4. galanga
extract granules was found to be composed of starch paste and PVP. This binder mixture
and tapioca starch as granule excipients with proprietary proportion to the extract gave the
extract granules with the good flow and obviously low friability of only 1.57%. The
granules obtained were stable when kept in room temperature for 1 month.

It was concluded that, under this research project, the granule formulation
composed of A. galanga extract as an active ingredient could be successfully performed by
using tapioca starch as diluent and the combination of starch and PVP as binder. The
granule show good appearance and well desirable physicochemical properties suitable for

further investigation in animal study.



