unAnee
197889

ay o daw ¢ A a wa
ﬂ’li'ﬂ%ﬂﬂi\‘]uu'ﬁﬂﬁ;ﬂﬂﬁgﬂﬁﬂw\lﬂﬁﬂﬂ'ﬁﬂ'ﬁlﬂiUﬁllﬂgﬁﬂy]ﬁnﬂﬂlﬂﬂﬂ’]ﬂﬂ]wmﬂﬂqﬂiﬁ

v
o ey =) ol g CY

g-Sata lulasanTumdRanlssatatun Tagldhms@nyimaeion laloym-ga
3 IulasanTumiAife vaedtdusos 35 I8odendnmawiousynia lasmail §ATen
senhalszgasafudiumes lalamuiazsasun uagldhasfnuiddniwavesniuily
nya-AtuazaNududuvesaisazarelalaguuazaisazaiedaline devuineynia
fnan msinsedasasaiuniiguiiuinuasantdesninla Tasu-Saiue Tulnsan
Tumdfa 01de35 Tasun TnasWivanaussousge Anyidnvazyilsevesaynindenan
oiffundesanssenididinaseuriadesinu msAnuanuasanmnienieninves lalaau-
Saaua lulasnnTumadaiifamsafatunfoufsutumsasatunilignefudas
"l?Tmcmmmz'e'“Jfa'%xuﬁﬁwTﬂﬂzﬁu“l"a’ﬁ 4C, 30°C uag 45°C wonanit I&insinEmsd
%0 S. aureaus ATCC 25923 wag E. coli ATCC 25922 vod'laTlaau-Sadiua Tulns/u
Tuwdida vianams3senuiiiinusanion lnTasu-sasun TulasanTumidda i

] { Y v w
VHIRBYMIALANNYA (331.40+3.70 i Tuas) uazansafudnaisadaiiun 18

19.64+0.81% ansawien1d Tasmsiduasazans ln TaanuySinauniveuadlumsazane
v o d (]
aauSavesmsazasaliuntasmsazaitunndy naslsa nan1saasdas IfInY
¥ W a 1 =3 { a
Sanududuvedlalasunazdaliuaiinadevuinoynin syninvuialdniigaian
syupfidlszneudlsmsazanedadium 0.03 % w/iv uazmsazate la Iy 0.05 % w/v wa
o 2 v Aa d o Y e
msnaassddatanates pH devuiaeyna synahflvinadniige lAnnszuuhil pH
ogluiidy 4.50-5.00 msAnyimstantassmsataiunanlalasiu-datua lulasan
TuwiARanuneynadsnaiGulandassaisadatitunludilueh 4 wanmmeassnin
¢ a i v 9 Y <
ndesganssmiziiadeswyieymaiidnuusduninay msdamnnuasaninms
uszl =Y ’ @ { & @ @
menmmelding 3 gampinuhemsadaiunfigndudniulalas-danun ulasanTu
aa ¥ o @ i v g w ) a
wiamansanmnnmsadatiund ligaiudnde lnTasu-gatiua Tulas/au Tumd
4
(Aa uazAMIAREINMIA YD S, aureaus ATCC 25923 uag E. coli ATCC 25922 v09
LV ) a a 1 @ U 1 3 nﬂy
laTasu-sadia tuinsanTumaia wuheynadenaniswsod e S, aureaus
LA
ATCC 25923 wag E. coli ATCC 25922 aynisiseaseilannsawionla lnau-dadiua
YlasanTumdRafdasadaiiun 18 Tasodeinl §ASorszniiedszgasaiudiuesa

= 4
Tnanunazdasiua Taedanududuies pH vasmsazasunaidon naslsd msazawla

Tauuazasazaedaduaimuizay



Abstract

197889

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% wrv 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 4t
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.





