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Abstract

The objective of this study was to develop lipid micro- or nano-structured containing chili extract
for encapsulation and prolonged release of chili extract using as a rat repellent. The experiments
composed of selecting suitable solid lipid, methodology and solid lipid: chili extract ratios for particle
preparation. The particle characterization were performed such as particle size analysis by Particle Size
Analyzer (ZetaPALS), solid lipid crystallization by Polarized Light Microscopy (PLM), and Volatile
Organic Compounds (VOC) analysis using Head Space Solid Phase Micro Extraction (HS-SPME) and
Gas Chromatography- Mass Spectroscopy (GC-MS).

The results revealed that GMS and Stearic acid could be used for preparing lipid particles. GMS:
chili extract at ratio of 5:5 produced highest entrapment efficiency at capsaicin entrapment of 32.49 T
1.73 % w/w and dihydrocapsaicin entrapment of 32.58 T 1.84 %w/w, while Stearic acid: chili extract at
ratio of 4:6 produced highest entrapment efficiency at capsaicin entrapment of 49.17 Tt 4.67 % w/w and
dihydrocapsaicin entrapment of 78.69 T 4.35 %w/w, respectively. The observation of lipid crystallization
under PLM showed that formulation containing Stearic acid generated more crystallization than GMS.
Moreover, dispersion of lipid particles in 5 %w/w of HPMC reduced crystallization in both Stearic acid
and GMS where Stearic acid formulation did not show crystallization after 3 months. Therefore, the
formulation containing Stearic acid: chili extract at the ratio of 4:6 dispersed in 5 %w/w of HPMC was
selected for rat repellent efficiency testing. The VOC results of chili extract and formulations showed that
Benzofuranone could be the compound responsible for rat repellent property. The rat repellent efficiency
containing 3 %w/w of chili extract, particle containing equivalent of 3 %w/w and 1 %w/w of chili extract
showed excellent rat repellent efficiency at the beginning and still effective after 2 weeks, but significantly
less effective than at the beginning. Every formulations revealed more efficacies in small rodent such as
mouse than in rat and the formulations containing 3 %w/w of chili extract appeared to be more effective

than 1 %w/w of chili extract.
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