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The objectives of this study were to investigate the use of cell wall degrading
enzymes for the enhancement of the extraction efficiency of oil from rhizomes of Plai
(Zingiber cassumunar Roxb.) and to prepare the Plai oil-loaded electrospun nanofibers for
topical application. The conventional extraction methods i.e. soxhlet extraction, water
distillation, solvent extraction combined with ultrasonication were performed and the
extraction yields were compared based on the content of pharmacological active compound
terpinen-4-ol in the extract. The result revealed that the yields from these methods were not
statistically different. However, in the aspects of the ease and time consumed, hexane
extraction combined with ultrasonication was superior and was thus chosen for the
subsequent studies. To further improve the extraction, commercial enzymes capable of
digesting plant cell wall components i.e. cellulase, hemicellulase and pectinase, as single
enzyme and in combination, were used for the treatment of plant materials prior to the
selected conventional extraction. Factors including the type and concentration of enzymes as
well as the pH, temperature and time of enzyme treatment were investigated for the influence
on the extraction yield. It was found that the optimum pH, temperature and time of enzyme
pretreatment were pH 5.5 and incubation in an orbital shaker at 40 + 0.5°C, 100 rpm for 24 h.
Among the use of single enzyme at the weight ratio between the enzyme: plant sample of
3:100, cellulase gave the highest extraction yield of terpinen-4-ol followed by pectinase and
hemicellulase. The increase of cellulase ratio to 6:100 and 9:100 slightly lowered the yield.
However, at all weight ratios tested, cellulase treatment gave higher extraction yield than the
conventional extraction without enzymatic treatment. In the case of combined enzymes,
cellulase/pectinase showed the highest extraction efficiency vyield followed by
cellulase/hemicellulase and hemicellulase/pectinase, respectively. This finding demonstrated
that the enzymatic treatment promoted the hydrolysis of the cell walls, facilitated the release
of oil from the plant sample and finally improve the extraction yield. Plai oil-loaded
electrospun nanofibers of PVP/HPBCD were successfully prepared using electrospinning
technique. Plai oil was loaded in a different amount of 10%, 20% and 30% to polymer. The
morphology, diameter and structure of the electrospun nanofibers were investigated. SEM
images showed that nanofiber were observed. The average diameter of fibers was 225-486
nm, and decreased with the increasing of Plai oil content. The release study showed the
initial fast release in the first few hours, followed by the slow release rate over the
experimental time of 24 h about 67-79%. The release rate ranged was in the order of 10 % >
20% > 30% Plai oil-loaded electrospun fibers. 10 % Plai oil-loaded electrospun fibers
provided the highest release and also showed the highest physical stability over 9 months. At
high concentration of initial Plai oil (20% and 30%), the instability of morphology was
observed. Hence, this 10 % Plai oil-loaded electrospun nanofibers have a potential for the
use as an alternative topical application.
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