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ABSTRACT

The objectives of the research were to develop indigenous plant oil
nanoemulsion lotions which have good antioxidant activity and to evaluate the
moisturizing and wrinkle-reducing efficacy of the formulations for skin. Four
varieties of Thai indigenous plant seed oils, namely moringa (MR), roselle (RS), rice
bran (RB) and kapok (KP) produced by cold-pressed method were examined for their
physicochemical properties, fatty acid compositions, tocopherol profile, and
antioxidant activity.  Plant oil nanoemulsions were produced by high-energy
emulsification methods, i.e. high pressure homogenization. The experiment started
with investigation of RHLB (Required Hydrophile-Lipophile Balance) of each plant
oil. Then, the highest concentration of plant oils that could be incorporated into the
formulations, the suitable surfactant concentration and the appropriate number of
homogenization cycle were investigated. The quality of the formulations was
evaluated, including appearance by visual observation, droplet size, size
distribution and zeta potential using Zetasizer®, viscosity using Brookfield®

rheometer and pH. o-tocopherol and y-tocopherol contents were quantified by the



HPLC. The antioxidant activity was determined by 2,2-diphenyl-1-picryl-hydrazyl
(DPPH) radical scavenging assay. The stability of tocopherols and antioxidant
activity of plant oils and their nanoemulsion products were investigated at 4, 30 and
40°C for 90 days. The moisturizing and wrinkle-reducing effects on skin were tested
in 30 volunteers after using the products continuously for 3 months. The results
showed that all plant oils had similar refractive index, saponification values and
esterification values. MR had the lowest iodine value and this correlated well with its
low polyunsaturated fatty acid content of 1.21% while other plant oils contained more
than 30% of polyunsaturated fatty acids. KP had the highest y-tocopherol content
(501.55+3.25 mg/kg), RB oil had the highest a-tocopherol content (331.42+1.11mg/kg)
and RS oil had the highest total tocopherol content (662.46+12.95 mg/kg). RB oil
showed the highest antioxidant activity (ICsp = 1.56+0.26 mg/mL) and KP oil showed
the lowest antioxidant activity (ICsp = 15.64+0.72 mg/mL). The RHLB values of all
oils were 6. The maximum concentration of oil that could be incorporated into a
nanoemulsion formulation was 40%. The optimum formula contained 40% of plant
oil, 15% of mixed surfactants between Tween 80 and Span 80 and the appropriate
condition for homogenization was 8 cycles under a pressure of 1,000 bars at 25°C.
The obtained plant oil nanoemulsion lotions were white in color, and had a smooth
texture with light plant oil odor. All plant oil nanoemulsions had average droplet
sizes in the range of 176-182 nm and close zeta potentials in the range of (-42)—(-47)
mV. The physical properties of the formula, i.e. particle size, zeta potential and
viscosity remained almost unchanged after storage at 4, 30 and 40°C for at least 90
days. RB oil and RB oil nanoemulsion (nRB) showed the highest antioxidant activity
among their groups, but tocopherol in nRB degraded relatively quickly. Tocopherols
in MR oil and MR oil nanoemulsion (nMR) exhibited the highest stability. nMR,
nRB, nMR which supplemented with 1% of alpha-tocopherol (nMRE) were tested for
dermatological efficacy in comparison with olive oil nanoemulsion (nOL). All
products did not develop any skin irritation, demonstrated good absorption capability
into skin and had high efficacy to increase skin hydration level (p<0.05). nMRE

could reduce wrinkle (volume and Ra parameters) significantly when compared to



Vi

nOL (p<0.05). In conclusion, MR is a potential candidate for applying in

dermatological cosmetic applications.
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