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ABSTRACT

The aims of the study were to enhance the stability of 6-gingerol, a major constituent in
ginger extract, using nanoemulsion formulations and to evaluate the efficacy of the formulation
on cellulite. First, the effects of extraction techniques and solvents on the content of 6-gingerol in
ginger powders were investigated. Assessments of three commonly used extraction techniques
(maceration, sonication and soxhlet extraction) with two different extraction solvents (methanol
and acetone) were used in this study. The highest of 6-gingerol content was obtained by using
soxhlet extraction with acetone. The interfering substances were isolated form ginger extract by a
liquid-liquid extraction method followed by column chromatography. The obtained ginger extract
was golden yellow in color and used for formulation. Nanoemulsions were prepared from a
mixture of oil phase (coconut oil and squalene), Cremophor® ELP, acetone and ginger extract by
spontaneous emulsification method. Effect of coconut oil and squalene mass ratio on
nanoemulsion formulations were evaluated for the further optimization of the system,
characterized by droplet size, polydispersity index (PI), zeta potential and Ostwald ripening.
Stability studies at 4°C and 30°C for 3 months were performed. The formulation containing the
mass of coconut oil to squalene ratio of 0.8:0.2, 4% Cremophor® ELP (surfactant), 40% Acetone
(cosurfactant) and 3% ginger extract was stable and had the required droplet size (122.2+2.2 nm)
in relation with PI of 0.18+0.07, zeta potential of -20.840.4 mV and Ostwald ripening of 0.11
nm.day_l. Negative-staining transmission electron microscopy (TEM) was used to image the
emulsion droplets. The quality of the ginger extract nanoemulsion in various aspects was
investigated. Stability test under heating-cooling cycle was also performed on optimized

nanoemulsion. Then, the sample was analysed for 6-gingerol content by HPLC. The percentage of
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the remaining 6-gingerol of optimized nanoemulsion was 92.48. Finally, the dermatological tests
in volunteers showed that the developed ginger extract nanoemulsion caused neither allergy nor
skin irritation in volunteers and demonstrated a significant decrease of the thigh circumference.
The reduction was of about 1.37 cm in the lower portion and 1.61 ¢cm in the upper portion of the
thigh (p=0.0005). The volunteers were highly satisfied with the whole characteristics of the

ginger extract nanoemulsion after using the product for 28 days.
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