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Abstract

Zingiber cassumunar Roxb. (Plai) is an aromatic plant which is widely distributed
in various parts of Thailand which has been used in folklore remedies for the treatment
of many conditions especially rheumatism and muscular pain. The present study
focused on the chemical constituents and anti-inflammatory effects of EO and HO.
Moreover, microemulsions and microemulsion-based gel from EO and HO were
developed to increase the stability of the oils and facilitate user's compliance in
transdermal route of application.

EO was obtained by hydrodistillation. The major constituents determined by
GC-MS were terpinen-4-ol (40.5£6.6%) and sabinene (17.4+1.4%). HO was obtained by
hot infusion in coconut oil and the major constituent after TLC and HPLC analysis was
curcumin. EO and HO were considered safe as they did not affect normal cell survival
in human peripheral blood mononuclear cells, as determined by MTT assay. The native
oils and major constituents were investigated for anti-inflammatory activities by albumin
denaturation assay. Nuclear factor-kappa B expression in human leukemic monocyte
lymphoma cell line (U937) and inhibition of interleukin-6 secretion in mouse monocyte
macrophage cell line (RAW 264.7) was investigated using Western blotting and
enzyme-linked immunosorbent assay, respectively. Both oils possessed anti-
inflammatory effect. Terpinen-4-ol and sabinene were shown to be responsible for the
anti-inflammatory effect of EO.

HLB values of HO and EO determined by external appearance inspection,
droplet size analysis, and turbidimetric method were 6 and 10, respectively. Various
factors affecting microemulsion region in the pseudoternary phase diagrams was
investigated and the results indicated that surfactant type, co-surfactant type, and

surfactant to co-surfactant ratio showed distinct effects on the microemulsion formation,



whereas, ionic strength and pH had no effect. Microemulsions from the system of
“EO/Tween 20/propylene glycol/water” and “HO and oleic acid (1:1)/Triton X-
114/propan-2-ol/water” were developed and characterized. The internal droplet size of
EO microemulsion were in the range of 211.5 to 366.7 nm with medium polydispersity
index (less than 0.38), whereas, the internal droplet size of HO microemulsion were in
the range of 26.7 to 31.6 nm with small polydispersity index (less than 0.25). All
formulation were transparent and showed Newtonian’s flow behavior with low viscosity
which were the characteristics of microemulsion. All microemulsion showed a good
stability after the heating-cooling stability test and tended to protect EO from the
evaporation, as well as, protect HO from the oxidation and reduce the occurrence of
rancidity. Microemulsion of EO and HO were considered safe as the cell viabilities of
human PBMCs after treatments were around 80%. The microemulsions of both EO and
HO showed remarkable effect on NF-¢B suppression.

Microemulsion-based gels, developed using carbopol 940 and sodium
carboxymethylcellulose, had more aesthetic appearance than gels containing the native
oils. The microemulsion-based gels containg EO showed the best characteristics with
2.5%w/w carbopol 940 and 2.5%w/w SCMC, whereas, those of HO showed the best
characteristics with 1%w/w carbopol 940 and 2%w/w SCMC. However, there were
significantly decrease in viscosity in the system of 2.5%w/w SCMC of microemulsion-
based gel of EO. Moreover, the instability was observed in the formulations contained
higher amount of corbopol 940 accompanied with higher content of water in the
microemulsions. In conclusions, 2.5%w/w carbopol 940 is the best choice for
microemulsion-based gel development of EO and 2%w/w SCMC is the best choice for
microemulsion-based gel development of HO. The microemulsion-based gels would be
the aesthetic formulation for the topical treatment of various inflammatory conditions,
such as muscle pains, sprains, strains, arthritis, etc. It might be used for drug delivery

system for topical application.
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