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Development of Nanoemulsion Formulations of Ginger Extract
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Abstract. The aim1 of the study was to enhance the stability of 6-gingerel, a major constinuent in
ginger extract, using nancemulsion formulations. The effects of extraction techniques and solvenrts
on the content of 6-gingerol in ginger powders were wnvestigated. Assessmients of three commeonly
used extraction techmniques {maceration, somication and soxhlet extraction) with two different
extraction solvents (methanol and acetone) were used in this studv. The highest of 6-gingerol
content was obtained by using soxhlet extraction with acetone. Nanoemunlsions were prepared from
a mixture of oil phase (cocomur o1l and squalene), Crf_-m-::p]mr'EJ ELP. acetone and ginger extract by
spontaneous emulsification method. Effect of coconnt oal and sgqualene mass rario on nanoemulsion
formations were evaluated for the further optinuization of the system, which characterized by
droplet size, pelydispersity index (PT), zeta potennal and Oswald nipening. Stability smudies at 4°C
and ambient temperature for 3 months were performed. The formulation containing the mass of
coconut il to squalene ratio of 0.8:0 2 was stable and had the required droplet size (122 242 2 nm)
in relanon with PI of 0. 18+0.07. zera potential of -20.840.4 mV and Ostwald npening of 0.11
nm.day'l. WNegative-staining transmission electron microscopy (IEM) was used to image the
emulsion droplets. Stability test under heatnng-rooling cycle also performed on optumized
nanoemulsion. Then, the sample was analysed for 6-mingercl content. The percentage of the
remaining 6-gingerol of optimized nanoemulsion was 90.89. Hence, it was concluded that the
stability of 6-gingerol could be enhanced by using nanoenmlsion formulation.
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