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The objectives of this study were to evaluate a chemical compositions and fish anesthetization of
essential oils from various medicinal plants including, sweet-basil oil, tree basil oil, holy basil oil, hairy
basil oil, siam cardamom oil, nutmeg oil, mace oil and galangal oil. Galangal oil was developed to
microemulsion (ME) and nanoemulsion (NE). The essential oil was obtained from rhizomes of Alpinia
galanga by hydrodistillation. The development of ME was started by constructing pseudoternary phase
diagram composed of the essential oil, water, and surfactant/co-surfactant mixture using a water titration
method. The NE was prepared by high speed homogenization. The stress responses after anesthetization
were evaluated in fish using carp and tilapia as animal models. In koi carp, group 1 was treated with 300,
500 and 700 mg/1 of galangal oil, group 2 was treated with 200, 300 and 400 mg/l of ME and group 3 was
treated with 100, 200 and 300 mg/1 of NE. In tilapia, group 1 was treated with 700, 800 and 900 mg/l of
galangal oil, group 2 was treated with 700, 800 and 900 mg/l of ME and group 3 was treated with 300,
500 and 700 mg/1 of NE.

The results showed that galangal oil was the most suitable anesthetic properties and 1,8-cineole
and 4-allylpheny] acetate are the major compounds of the galangal oil. The appropriate ME was composed
of 20 % of galangal oil, Tween 80 and absolute ethanol (2:1) and had a mean particle size of 81.74 + 0.10
nm and a zeta potential of -12.63 + 0.32 mV. For the NE, the optimized formula was composed of 20 % of
galangal oil, 5% of Tween 80 and 75% of water and had a median particle size of 204.23+0.92 nm and a
zeta potential of -35.43 + 0.67 mV. Results from stability study found that storage at 4°C for 180 days
offered a good stability of galangal oil, ME and NE. The dose for the induction to stage 3 of anesthesia
within about 2 min are 300 mg/l of ME (129.25 + 14.80 sec) and 200 mg/l of NE (101.20 + 10.84 sec) for
koi carp and 700 mg/l of ME (209.65 £ 16.70 sec) and 500 mg/l of NE (207.80 + 20.54 sec) for tilapia. It

was found that fish anesthetized with MS-222 showed significant increase of plasma cortisol and glucose



level (p<0.05) in comparison with galangal oil, ME and NE. In conclusion, the developed ME and NE of
galangal oil provide more effective decrease in the induction time of anesthesia and also have higher

reduction of plasma cortisol and glucose level than the native galangal oil.
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