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ABSTRACT

This research project is aimed to improve the quality of the potential Thai medicinal
plant extract by using the principle of nanotechnology. Guava (Psidium guajava) was selected
as the potential plant used in this study. The part of guava plant used in the whole study was the
leaf because it was reported that guava leaves possess high antioxidant activity.

The research work started from the study of factors that might influence
physicochemical properties of guava leaf extract i.e. drying process, method of extraction, and
leaf age. Drying process with various conditions was applied to the fresh guava leaf samples.
The result indicated that blanching of fresh guava leaves followed by drying at 50 °C for 20 h
was the best drying condition that yielded the extract with the highest antioxidant activity. Five
extraction methods; maceration extraction, stirring extraction, sonication extraction, soxhlet
extraction, and microwave extraction were compared and the results demonstrated that guava
leaf extract obtained from the sonication extraction possessed the highest antioxidant activity.
Among three age of guava leaves, it was found that the youngest leaves gave the highest
antioxidant activity.

Fractionated extraction was carried out to obtain the extract with higher purity. Five
different solvents; n-hexane, ethyl acetate, n-butanol, ethanol, methanol, and water were used as
extracting solvents with lower to higher polarity respectively. The results showed that guava
leaf fractionated extracts obtained from ethanol and methanol possessed higher antioxidant
activity than the others. The suitable condition of HPLC was investigated for developing the
HPLC finger print of the fractionated extracts. The result from the finger prints obtained
indicated that the fractionated extract from ethyl acetate possessed the highest amount of
quercetin followed by that from butanol, ethanol, and methanol, respectively. It was found that
the fractionated extract from hexane contained no quercetin. The results from this study also
revealed that beside quercetin, there were at least 2 other antioxidant compounds; gallic acid

and ellagic acid existing in the guava leaves.
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The solubility and thermal behavior of the fractionated extract was quite different from
the standard quercetin. Hence, quercetin extracted from the samples was considered to be used
for further study instead of the fractionated extract. The development of chitosan nanoparticles
was performed and quercetin was used as an active ingredient. Factors that might affect the
physicochemical properties of the nanoparticles were investigated. The results indicated that
chitosan type and the conditions concerning in nanoparticles forming process influenced the
size, size distribution, zeta potential, and entrapment efficiency of the nanoparticles obtained. It
was found that chitosan from shrimp was the most suitable for developing the desirable
nanoparticles. Chitosan with lower MW could produce nanoparticles with smaller size and
higher entrapment efficiency that those with higher MW. Moreover, the result showed that
chitosan with lower DD gave the nanoparticles with smaller size but lower entrapment
efficiency that those with higher DD. The release study was performed and the results exhibited
that the release characteristic of the obtained nanoparticles was depended on the MW and DD
of chitosan. It was found that the nanoparticles from chitosan with lower MW could release the
active constituent faster and higher amount than those with higher MW. Moreover, the
nanoparticles with higher DD could release the active constituent faster and higher amount than
those with lower DD. The stability study of the samples was performed under various
temperatures with light and no light conditions. The results demonstrated that quercetin loaded
nanoparticles prepared were physicochemical stable under all tested condition. Quercetin
entrapped in the nanoparticles was more stable than the non-entrapped quercetin. It was found
that quercetin was more rapidly degradable in conditions with high temperature and light
exposal.

This research project showed the achievement how the quality of guava leaf extract
could be improved and the antioxidant compound from guava leaves could be stabilized via

nanotechnology.
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