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Abstract

The aim of this study was to prepare and characterize chitosan-alginate
micro/nanoparticles of Centella asiatica extract. Micro/Nanoparticles were prepared
by several methods based on ionotropic gelation principle. The effect of pH and
concentration of chitosan and alginate on size of micro/nanoparticles was
investigated. The Centella asiatica extract entrapped in micro/nanoparticles and
released from micro/nanoparticles were analyzed by HPLC. The morphology of
micro/nanoparticles was undertaken by TEM. The physical stability of chitosan-
alginate micro/nanoparticles containing Centella asiatica was studied to compare with

the Centella asiatica extract at 4°C, 30°C and 45°C. In addition, antibacterial activity

was invested to againt S. aureaus ATCC 25923 and E. coli ATCC 25922. It was
found that the suitable micro/nanoparticulate system with the smallest size
(331.40+3.70 nanometer) and highest loading efficiency (19.64+0.81%) was obtained
by adding the appropriate amount of chitosan solution to alginate and calcium

chloride pre-gel. Results indicated that the concentration of chitosan and alginate



solution affected the particle size. The smallest particles were formed in the system

containing 0.03% wyv alginate and 0.05% wsv chitosan solution. Results also showed

the effect of pH on particle size. The micro/nanoparticles with the smallest size were
obtained at the pH range of 4.50-5.00. The release study indicated that Centella
asiatica extract was released from chitosan-alginate micro/nanoparticles at the 4™
hour. Results from TEM demonstrated that nanoparticles with or without Centella
asiatica extract were of spherical shape. The physical stability study under three
storage temperatures indicated that Centella asiatica extract entrapped in chitosan-
alginate nanoparticles was more stable than the unentrapped Centella asiatica extract.
Chitosan-alginate micro/nanoparticles with or without Centella asiatica extract did
not have antibacterial activity (S. aureaus ATCC 25923 and E. coli ATCC 25922). It
was concluded that nanoparticles of Centella asiatica extract could be prepared by
ionotropic gelation at the optimum concentration and pH of calcium chloride, chitosan

and alginate solutions.



