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ABSTRACT

This research project was aimed to compare the antioxidant activity and cytotoxicity of
medicinal plants commonly found in Thailand. The study was also to find out the most active
principle that showed the highest antioxidant activity and the least toxicity to normal cells. Structure
elucidation of the pure active compound (s) was also carried out.

The research work began with plant collection based on ethnopharmacological information,
chemotaxonomic approach and random sampling. According to this, 26 kinds of medicinal plants
were collected. After taking part separation; e.g. leaf, stem, root, 43 plant samples were obtained. The
ethanol crude extracts of all 43 samples were prepared and evaluated for their antioxidant activities
using ABTS, DPPH, FRAP and lipid peroxidation methods. The cytotoxicity of all extracts was also
tested by using peripheral blood mononuclear cell (PBMC) as a model of normal cell and Caco-2 cell
as a model of cancer cell. Results revealed that all of crude extracts possessed antioxidant activity but
at a different level. Most extracts were not toxic to PBMC except those from Garcinia mangostana
fruit peel, Thunbergia laurifolia leaves and Andrographis paniculata leaves that showed IC;, value of
4.9, 5.3 and 8.6 ug/ml to PBMC, respectively. The crude extract of Garcinia mangostana fruit peel
also showed inhibition of Caco-2 cancer cells.

From the antioxidant activity point of view, 5 plant samples Psidium guajava leaves, Mentha
cordifolia leaves, Punica granatum fruit peel, Punica granatum leaves and Thunbergia laurifolia
leaves were selected for fractionation process using n-hexane, ethyl acetate, n-butanol and methanol
as the extracting solvents. Thus, 20 fractionated extracts were obtained. Basic chemical test indicated
that these 20 fractions were composed of various kinds of flavonoids. High total phenolic content was
found in methanolic fractionates of all samples. These 20 fractions were tested for antioxidant activity
and cytotoxicity to PBMC and Caco-2 cells. Results indicated that methanolic fractionates of Psidium
guajava leaves, Punica granatum fruit peel and Punica granatum leaves possessed high antioxidant
activity. However, fractionates of Punica granatum fruit peel and Punica granatum leaves showed
high toxicity to normal cells. Therefore, the extract of Psidium guajava leaves was selected for further
purification by using column chromatography with various conditions of stationary and mobile

phases. Finally, three active principles, compound 1, 2 and 3 were isolated. Their structures were
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determined on the basis of spectroscopic and chemical methods. Compound 1 was found to be
quercetin, whereas compound 2 and compound 3 were identified as morin and quercetin-3-O-
glucopyranoside. Among these 3 principles, compound 1 showed the most potent antioxidant activity

with the TEAC, IC,,, EC values of 24.19 + 0.06 mg/ml, 1.20+0.02 pg/ml and 35.64 + 0.24 mg/ml,

502
respectively. The cytotoxicity to PBMC and KB-31 revealed that compound 1 had no toxic to such
cells. It was concluded that among 43 plant samples of 26 kinds of plants, Psidium guajava leaves

was the most potential source for antioxidant principle. The most active substance in Psidium guajava

leaves was found to be quercetin.

Keywords: Antioxidant, Psidium guajava, Medicinal plant, Fruit peel, Cytotoxicity





