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ABSTRACT

Although there were many studies conducted on the Garcinia species, but there are
very few studies reported on Garcinia nervos, especially Garcinia nervosa from
Sarawak since it has not been explored yet. Garcinia nervosa (Clusiaceae) was
investigated for its chemical constituents and biological activities. Seven chemical
constituents were successfully isolated and identified for the first time from Garcinia
nervosa where six are well known compounds, including ferulic acid (154),
3, 4-dimethoxycinnamic acid (155), 3-O-acetyloleanolic acid (156), scopoletin (157),
stigmasterol (128) and friedelin (127). However, 3, 4-dimethoxycinnamic acid,
3-O-acetyloleanolic acid and scopoletin were isolated from Garcinia genus for the first
time together with the unknown compound (E)-2-methyl-6-(1,6,6,12a-tetramethyl-7-o
-x0-1,2,3,3a,5,5a,6,7,8,9,10,11,12,12a-tetrahydrocyclopenta [«a]-cyclopropal&lphenan-
thren-1yl)hept-2-enoic acid (158). The structural elucidation was obtained from the
spectroscopic data of 1D and 2D nuclear magnetic resonance ('"H NMR, *C NMR,
HMBC, and HMQC), ultra-violet (UV), Infra-red (IR), mass spectroscopy (MS) and
comparison with literature data. The methanolic extracts and the major compounds of
Garcinia nervosa was evaluated for total phenolic content, free radical scavenging
activity, anti-inflammatory, cytotoxicity and antibacterial activities. The bark extracts
exhibited higher total phenolic contents than the leaves extracts. Both of the extracts
showed very strong antioxidant activity and anti-inflammatory activity. Moreover, in
the cytotoxicity assay, the barks extract gave weak inhibition against the three cell
lines while twigs showed weak inhibition to MCF-7 (human breast cancer cell lines)
and HT-29 (human promyelocytic leukemia) but not active for HeLa (cervical cancer
cell lines) and leaves extracts showed inactive cytotoxic activity against all the tested
cancer cell lines. The antimicrobial activity which was measured by minimum
inhibitory concentration (MIC) and minimum bacterial concentration (MBC) for the
extracts and the major pure compounds exhibited the activity with the minimum
concentration ranging from 450 to 112.5 (ug/ mL). This study finding provide useful
information to the chemotaxonomy of Garcinia for further biotechnology research and
development which in line with National Biotechnology Policy.
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CHAPTER ONE
INTRODUCTION

1.1 RESEARCH BACKGROUND

Natural products are always exists in the history of medical purposes. This
ancient medicine idea will never be outdated and neglected yet still in common use in
these days due to its promising and proven effectiveness to treat illness. Medicinal
plants have long been an excellent source of pharmaceutical agent. Herbal medicine
contains rich active ingredients which are crucial to cure diseases named as herbs,
herbal materials, herbal preparations and finished herbal products developed from
parts of plants or other plants materials. The demand for medicinal plants as health
supplements or alternative medicine have been increasing worldwide. The renewed
interest of knowledgeable consumer could be associated with increasing information
and availability of herbal supplements globally (Jamal, 2006).

Medicinal plants grow in a great number of populations especially in the
tropical biodiversity. Tropical plants are beneficial and can be explore for therapeutic
purposes due to the high content of potential biological active compounds. Natural
products are worthwhile in the optimizing the use of chemical for human consumption
(Bhuwan & Vinod, 2011).

The natural materials of interest are the secondary metabolites or the chemical
compounds, which are present in the living organism. The chemical compounds that
were extracted from their sources which then examined for their potential uses leading
to the development of new medicine. This chemical diversity of secondary metabolites
resulted from plant evolution may be equal or superior to that found in synthetic
combinatorial chemical libraries (Fabricant & Farnsworth, 2001). The discovery of
natural chemicals from plants is crucial to develop natural product based drugs as the
alternative for the modern medicine.

In some Asian and African countries, 80% of the population depends on
traditional medicine for primary healthcare. About 70% to 80% of the population in

Asian countries has used some form of alternative or complementary medicine. The

1



