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Abstract

The objective of this study was to develop the concentrated solution of cassia oil in a
form of self microemulsifying drug delivery system (SMEDDS) as an antimicrobial agent for
broiler chicken. Pseudo-ternary phase diagram was constructed in order to identify the
formulation of cassia oil that could provide stable microemulsion when diluted with water. The
formulation consisted of cassia oll, Kolliphor® EL or Tween 20 or Tween 80, and Transcutol”
HP and water as oil phase, surfactant, co-surfactant and aqueous phase, respectively. The
concentrated solutions were prepared by mixing cassia oil with varying volume ratios of
surfactant to co-surfactant (1:0, 1:1, 2:1, 3:1, 4:1) and further mixing with water. The results
indicated that three formulations of concentrated solution of cassia oil that contained highest
concentration of cassia oil enabled to form stable microemulsion when diluted with high
amount of water were the formulations consisting of cassia oil (15% v/v) and Kolliphor®
EL:Transcutol® HP (85% v/v) at 2:1, 3:1, 4:1 volume ratios of surfactant to co-surfactant. There
was no significant differences in physical characteristics of three formulations in terms of
appearance, particle size and zeta potential. The concentrated solution of cassia oil (15% v/v)
with Kolliphor® EL:Transcutol® HP 4:1(85% v/v) and the cinnamaldehyde solution (15% v/v) with
Kolliphor® EL:Transcutol® HP 4:1(85% v/v) were scale up in 10 L batch size and tested for the
stability at 30 °CI75% RH and 40 °C/75% RH for 6 months. It was found that both solutions
were physically and chemically stable. The antibacterial activity test against Salmonella spp.
including Salmonella enteritidis, Salmonella choleraesuis, Salmonella typhimurium, Salmonella
paratyphi A, Salmonella paratyphi B indicated that the concentrated solution of cassia oil
(15%v/v) and cinnamaldehyde solution (15%v/v) had comparable antibacterial activity. This
present study indicated that the concentrated solution of cassia oil in a form of SMEDDS was
dispersible with water to form stable microemulsion and being used as antimicrobial agent in

broiler chicken.
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