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ABSTRACT

Wan-Nang-Kham (Curcuma aromatica Salisb.) is a medicinal plant which is
widely used as an ingredient in spa products. The active compounds in Wan-Nang-
Kham are curcuminoids consisted of curcumin (C1), demethoxycurcumin (C2), and
bisdemethoxycurcumin (C3). These compounds are unstable especially when exposed
to light and high temperature conditions. Therefore, methods to increase the stability
of these compounds were explored. Preparation of an extract in the form of solid lipid
nanoparticles (SLN) for adding to a cream formulation was the technique used in this
study. Reversed-phase high performance liquid chromatography with UV detection
was also developed and validated for an analysis of curcuminoids. The ethanolic
extract of Wan-Nang-Kham rhizomes contained curcuminoids (C1, C2 and C3) of
29.37, 68.61 and 2.02 %, respectively. Solid lipid nanoparticles (SLN) were prepared
by high-pressure homogenization technique. Upon the selection of suitable lipids, a
palmitic acid and stearyl alcohol mixture yielded the best nanoparticle characteristics.

The particles size of Wan-Nang-Kham SLNs measured by photon correlation
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spectroscopy (PCS) was 353.8 = 7.6 nm, with a polydispersity index (PI) of 0.29 +
0.05. The zeta potential of the SLNs was -29.17 + 1.19 mV. The morphologies of the
particles were oval in shape. The entrapment efficiencies (%EE) of curcumin,
demethoxycurcumin, and bisdemethoxycurcumin were 38.44%, 32.89%, and 24.53%,
respectively. Effects of light and temperature on the stability of curcuminoid-loaded
SLN and SLNs in cream were studied. After 8 hours of exposure to light from a
fluorescent bulb, curcuminoid extract and curcuminoid-extract-loaded SLNs had
remaining percentages of C1 and C2 of 43.69 and 62.69 %, and 50.27 and 67.26 %,
respectively. The percent remaining of curcuminoids extract and curcuminoids extract
loaded SLN in cream were 52.79, 75.34and 68.22, 71.65 %, respectively.
Subsequently, stability over time of curcuminoids of the extract in cream and the
SLNs in cream at controlled temperature for 6 months was examined. At 40 °C and
75% relative humidity, the percentages remaining of C1 and C2 were 26.12, 48.70
and 36.19, 48.14 %, respectively. At 30 °C and 65% relative humidity, the percentage
remaining of C1 and C2 were 32.11, 54.35 and 40.38, 56.49 %, respectively. At 4 °C
the percent remaining of C1 and C2 were 54.99, 73.33and55.46, 78.25 %,
respectively. In summary, the preparation of C. aromatica extract in the form of SLNs
enhanced stability of curcuminoids to light and temperature, affecting curcumin to a

greater extent than demethoxycurcumin.



