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ABSTRACT

Forcipomyia taiwana (F. taiwana) IS a common harassing
haematophagous insect in Taiwan. It has not proven that F. taiwana does
not spread insect-borne diseases, but the prevalence of this insect causes
people inconvenience and harassment. Previous studies show that essential
oils have volatile component and are thus extensively used to cure or
prevent diseases. In addition, essential oils have inhibition against insects
to a certain extent. The use of microcapsules further extends the release
span of essential oils. Therefore, in this study, eight natural vegetation
essential oils, including’ Myrrh,—Pogostemon, Salvia, Rosmarinus,
Frankincense, Thymus, Illicium, and Benzoin, are evaluated for the
repellent test against F.'taiwana using a Y-shaped tube of olfactory device.
The top most effective essential oils are then mixed at different ratios and
tested again for their repellent efficacy, thereby determining the optimal
manufacturing parameters. Next, chitosan is used as the shell material of
microcapsules that enwrap the essential oils. The release span of essential
oils and the repellent effect of the microcapsules containing essential oils
are examined. The microcapsules are measured in terms of wrapping rate,
load rate, and release efficiency using an infrared moisture determination
balance (IMDB). The interior chemical structure of microcapsules is
evaluated using a Fourier transform infrared spectroscopy (FTIR),
examining whether the essential oils are successfully encapsulated. The
tests are performed in order to examine whether the encapsulated essential

oils have a long acting and more efficient repellent efficacy.



According to the test results in the first stage, out of the eight essential
oils, the top three ones with corresponding repellent efficacy are ranked
from highest to lowest as Rosmarinus (78.33%), Myrrh (78.67%), and
Salvia (63.33%); Rosmarinus is surprisingly found to have a lethal effect.
In addition, the optimal essential oil blend is the Rosmarinus and Myrrh
(RM) blend, which has the best repellent efficacy against F. taiwana. In this
case, Rosmarinus has a strengthened effect to decrease the activity of F.
taiwana. Therefore, the repellent efficacy of the blends is improved when
the amount of single essential oil increases. The cage test results indicate
that the maximum repellent efficacy of the blends reaches 98.61 + 1.13%.
Moreover, the FTIR test results show that the essential oils have a repellent
efficacy against F. taiwana because they are composed of terpenyl, and
using essential oils as a repellent is thus feasible.

On the other hand, OM chart confirms that the essential oil is
encapsulated in chitosan microcapsules. A high concentration of chitosan
results in a small particle size, which can reach 1.23 + 0.31 pm and close to
nano-grade particles. Moreover, ATR-FTIR spectrum confirms the
functional groups of chitosan and essential oils, indicating that essential
oils are enwrapped in chitosan microcapsules. The higher the concentration
of chitosan, the higher the loading capacity and the higher the oil content.
As far as cell biocopability and cytotoxicity are concerned, MTT assay
proves that the shell material with a high concentration, the microcapsules
exhibit greater biocompatibility. The essential oil microcapsules that are
composed of 2.5 wt % chitosan have an average repellent rate of 87.26. The
test results show that the combination of essential oils and chitosan
microcapsules are qualified repellents against F. taiwana.
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