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The Marine tourism industry is one of the most significant economic sectors 
in Malaysia due to the country's richness in marine biodiversity. For the 
past two decades, Marine Park Islands (MPIs) in Peninsular Malaysia have 
been receiving high numbers of tourist arrivals. Overdevelopment of tourist 
accommodations on the MPIs is causing rapid degradation of marine ecological 
assets. Three issues were identified. The issues are (a) overdevelopment of 
the Micro and Small Island Chalets (MSICs) on the East Coast of Peninsular 
Malaysia MPIs which causes cumulative negative impacts on the marine 
ecological assets, (b) low performance of green operation practices by 
MSIC operators and (c) shortcoming in the management of the East Coast 
Peninsular Malaysia MPIs by related local authorities. Limited literatures are 
available regarding the issues. Therefore, the aim of this thesis is to provide 
appropriate recommendations for the three key, which will help to reduce the 
degradation of the East Coast Peninsular Malaysia MPIs' marine ecological 
assets. Four objectives were outlined. The first objective is to identify and 
analyse the negative impacts of the MSICs operation on the marine ecological 
assets of the East Coast Peninsular Malaysia's MPIs. The second objective is 
to determine MSICs green operation practices performance levels. The third 
objective is to investigate the most significant barriers faced by the MSIC 
operators in performing green operation practices and the last objective 
is to recognised the management barriers faced by the local authorities in 
managing the Tioman, Perhentian, Redang and Kapas Island. Data were 

collected using mixed method approach such as combination of qualitative 
and quantitative method involving several strategies such as survey 
questionnaire, semi-structured interviews, structured observations and 
document analysis. As for the first research question, this study identifies 
that five operation activities of the MSICs are causing significant negative 
impacts on the islands marine ecological assets. The operation activities are 
external works, improper management of solid waste, excessive extraction 
of groundwater, in efficient use of sewerage system and use of diesel based 
energy system. Finding for second research question indicate that MSIC 
operators have low performance of green operation practices. Finding for 
the third research question indicated that seven factors are identified as the 
most significant barriers. Finding for the fourth research question indicated 
that six common and three specific management barriers are faced by the 
related local authorities. About 190 appropriate recommendations was 
identified from the four research questions which are grouped into technical 
and management solutions. The solutions are able to help MSIC operators 
and local authorities to manage the East Coast Peninsular Malaysia MPIs 
sustainably. The outcome of this thesis help to produce an appropriate green 
operation practices manual for the East Coast Peninsular Malaysia MSIC 
operators. The outcomes also contribute to the existing body of knowledge 
in the area of Agenda 21, sustainable development concept, and small and 
medium tourism enterprises. 
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Phytochemical investigation on the bark of Malaysian Croton laevifolius 
Blume (Euphorbiaceae) was carried out with an intention of isolating and 
identifying its chemical constituents. The bark was successively extracted 
with the non polar (hexane), medium polar (dichloromethane) and polar 
(methanol) organic solvents. These extracts were evaluated for cytotoxicity, 
anti-inflammatory and antidiabetic activities. The hexane extract showed 
potential cytotoxicity against MCF-7 cell line and mild cytotoxicity against 
A549, WRL-68, PC-3 and A375 cells while dichloromethane (DCM) 
extract indicated mild and selective activity against A549 and A375 only. 
The hexane and DCM extracts were subjected to isolation and purification 
using various chromatographic techniques such as Medium Pressure Liquid 
Chromatography (MPLC), Radial Chromatography (RC) and Recycling 
Preparative High Performance Liquid Chromatography (RHPLC). Structures 
of the chemical compounds were elucidated using various spectroscopic 
techniques such as UV, IR, 1D-NMR (1H, 13C, DEPT and APT), 2D-NMR 
(COSY, HSQC, HMBC and NOESY) and mass spectrometry. This study 
has led to the isolation of fourteen compounds, in which seven new and 
one known clerodane type diterpene named crovatin, as well as one 
eudesmane-type sesquiterpene named crytomeridiol were isolated from 
the DCM extract. This is the first occurrence of cryptomeridiol in Croton 
species. The new diterpenes were deduced as laevifin A, laevifin B, laevifin 
C, laevifin D, laevifin E, laevifin F and laevifin G. Subsequently, the hexane 
extract yielded laevifin B, three oleanane triterpenes: P-amyrin, (3-amyrone 
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and acetyl aleuritolic acid; one steroid (p-sitostenone) and one flavonoid 
named pachypodol. The absolute configurations of the isolated clerodane 
diterpenes were established using Electronic Circular Dichroism (ECD) 
technique where the experimental ECD profiles of the compounds were 
compared to that of TDDFT calculated spectra. The absolute configuration 
of these diterpenes has led to the postulation of their biosynthetic pathways 
via a biosynthetic study. Selected compounds of sufficient quantity were 
further evaluated for their toxicity against MCF-7 and A375 cell lines and 
anti-inflammatory activity by LPS-induced NF-KB translocation inhibition 
in RAW 264.7 cells. The isolated compounds of sufficient amount were 
further tested for cytotoxicity. Compounds laevifins A, B and F displayed 
fair cytotoxicity with IC50 values of 115, 102 and 106 uM respectively 
while P-amyrone and p-sitostenone showed medium cytotoxicity against 
MCF-7 cell line with IC50 values of 73 and 94 uM respectively. In addition, 
P-amyrin and acetyl aleuritolic acid showed weak activities; sharing IC50 
values of 115 ug/mL. Laevifin E, acetyl aleuritolic acid and P-sitostenone 
showed weak activities against A375 cell line with IC50 values of 152, 
103 and 124 uM respectively. In anti-inflammatory evaluation, the hexane 
extract showed weak activity where compounds P-amyrin and acetyl 
aleuritolic acid of the hexane extract showed good anti-inflammatory 
activity at the concentration of 50 jig/mL. 
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