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ABSTRAK 

Laurencia similis dan Laurencia nangii merupakan sejenis makroalga dari divisi 

Rhodophyta (alga merah). Alga merah mempunyai banyak keunikan dari segi 

menghasilkan kompaun yang dipercayai mempunyai kepentingan dalam bidang 

keubatan. Laurencia similis adalah unik dalam menghasilkan dua kompaun yang 

merupakan polibromida indol. Kedua-dua kompaun ini adalah I-metil 2,3,5,6-

tetrabromoindole (1) and 2,3,5,6-tetrabromoindole (2) dan kedua-dua struktur telah 

ditentukan. Laurencia nangii yang dikutip dari Pulau Langkayan menghasilkan tiga 

kompaun yang dikenali sebagai Palisadin A serta dua kompaun lagi adalah kompaun 

CwAcetogenin. Peratusan bagi I-metil 2,3,5,6-tetrabromoindole adalah 29% 

manakala peratusan bagi 2,3,5,6-tetrabromoindole adalah 30% dimana kedua-duanya 

diperolehi daripada Laurencia similis. Bagi ketiga-tiga kompaun dari Laurencia 

nangii pula, peratusan bagi Palisadin A adalah 2% serta dua CIS Acetogenin kompaun 

lagi mempunyai peratusan masing-masing adalah 6% dan 2%. Kesebelah bakteria 

ialah Escherichia coli, Pseudomonas aeurogenes, Enterococcus faecalis, Salmonella 

sp. , Proteus mirabilis, Clostridium celJobioparum, Clostridium sordelli, Clostridium 

novyi, Proteus vulgaris, Vibro anginolyticus dan Vibro parahaemolyticus. Antara 

sebelas spesis bacteria, lima jenis bacteria adalah patogenik and enam jenis bacteria 

adalah dari bakteria persekitaran. Kedua-dua Kompaun 1 dan Kompaun 2 dari 

Laurencia similis tidak menunjukkan aktiviti antibakteria terhadap bakteria patogenik. 

Ujian antibakteria telah dijalankan keatas Kompaun 2 dari Laurencia simi/is dan ini 

menunjukkan aktiviti antibakteria adalah kuat iaitu sebanyak 65% ke atas empat jenis 

bakteria persekitaran iaitu Clostridium cellobioparum, Clostridium novyi, Vibrio 

anginolyticus and Vibrio parahaemolyticus manakala Kompaun 1 hanya menunjukkan 

aktiviti antibakteria sebanyak 40% ke atas dua bacteria persekitaran iaitu Clostridium 

cellobioparum dan Clostridium navyi. Berdasarkan kajian ini serta kajian yang 

terdahulu, ini telah menunjukkan bahawa kedua-dua kompaun dari Laurencia similis 

mempunyai potensi untuk menjadi antibiotik. 
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ABSTRACT 

Laurencia similis and Laurencia nangii are known as macroalgae belonging to the 

Rhodophyta division or Red algae. Laurencia similis is unique in producing 2 novel 

polybrominated indoles compounds. The two compounds are I-methyl 2,3,5,6-

tetrabromoindole (1) and 2,3,5,6-tetrabromoindole (2) in which their structures were 

deduced on the basis of spectroscopic evidence. Laurencia nangii from Langkayan 

Island produces three compounds which are Palisadin A and two compounds which 

are known to be C 15-acetogenins compounds. The yield of Compound 1 was 29% 

whilst percentage of Compound 2 was 30% which are obtained from Laurencia 

simi/is. The yield ofPalisadin A was 2% and the two Cl5 Acetogenin compounds were 

6% and 2% respectively. The eleven bacteria species used were Escherichia coli, 

Pseudomonas aeurogenes, Enterococcus faecalis , Salmonella sp. ,Proteus mirabilis, 

Clostridium cellobioparum, Clostridium sordelli, Clostridium novyi, Proteus vulgaris, 

Vibro angino/yticus dan Vibro parahaemo/yticus. Out of the eleven bacteria, six are 

pathogenic bacteria whilst the rest is environmental bacteria. Compound 1 (I-methyl 

2,3,5,6-tetrabromoindole) and Compound 2 (2,3,5,6-tetrabromoindole) of Laurencia 

simi/is showed no inhibition against the five pathogenic bacteria. Antibacterial test 

had tested on the two compounds from Laurencia similis. However, only Compound 2 

showed 65% of inhibition against four environmental bacteria, while Compound 1 

showed 40% activity against two environment bacteria that are Clostridium novyi and 

Vibrio anginolyticus. Based on this study and past study, compounds of Laurencia 

similis have the potential of becoming antibiotics. 
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CHAPTER! 

INTRODUCTION 

Marine biodiversity refers to the variety of biological life such as various flora and 

fauna that live in the ocean, sea and coastal environments as well as the ecosystem 

they live in which forms one big community. This particular community varies from 

one to the other depending on the climate and locality. It is in the sea that we find the 

greatest genetic diversity compared to land and fresh water. In the sea, there are 

multitude of mammals, fishes, corals, shrimps, bacteria and also algae. Algae are an 

essential constituent in the ecosystem because they are the primary producer. Without 

algae, most marine species mainly marine herbivour won't be able to survive. 

Research done on marine algae mainly red algal genus Laurencia in 

Malaysia is still very few although Malaysian waters are rich with these species. 

Furthermore, only within the last decade, researchers only began to realize the 

biological potential of marine secondary metabolism. 

It is the presence of chemical compounds mainly valuable secondary 

metabolites in red algae that interest many scientist. Many marine organisms 

particularly algae that contain brominated organic compounds are said to be potential 
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therapeutic drugs (Kotterman et aI. , 1998). Because of the medicinal potential that has 

in red algae, this study win focus primarily on isolation, structural elucidation and 

biological activities of halogenated secondary metabolites from several red algal 

genus Laurencia species collected from waters of Sabah. Sabah, one of the thirteen 

states of Malaysia, covers an area of 29,388 square miles with a coastline 900 miles 

long washed by the South China Sea on the west and north and the coastal sea of 

Sabah contains an enOImous species of marine plants (Ismail, 1987). Hence, the 

possibility of isolating bioactive metabolites for this genus is high. In this project, the 

main focus is on red algal genus l.aurencia similis Nam et Saitoi and l.aurencia nangii 

Masuda. 

Red algal genus Laurencia similis and Laurencia nangii have medical 

potential. Hence, research is done on these 2 species. It requires several steps in order 

to fulfill my objectives of study. Thus, the first objective of study is to extract 

halogenated secondary metabolites compounds from red algal genus Laurencia using 

methanol solvent as to yield crude extract. 

My second objective is to introduce the crude extract into the Column 

Chromatography using Column Chromatography methods and to isolate and purify 

halogenated secondary metabolites compowlds from red algal genus Laurencia using 

preparative thin layer chromatography (PTLC). 
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The pure compotmds isolated from red algal genus Laurencia will then be 

brought for structural elucidation using Hl_NMR, C13_NMR and other spectroscopic 

methods which will be my next objective. 

Eventually, compounds will be tested for anti-bacterial activities. Potencies of 

these compounds will also be detennined by comparing their anti-bacterial activities 

against commercially available antibiotics. 
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CHAPTER 2 

LITERATURE REVIEW 

The Red algal (genus Laurencia) are found worldwide, both in tropical as well as 

temperate water. Tropical and sUbtropical zones are the center of distribution of this 

genus. One of the uniqueness of red algae is its ability to produce a wide variety of 

halogenated secondary metabolites with diverse structural features depending on the 

species and localities and it seems to be an endless source of new chemical 

constituents. 

2.1 ALGAE 

Algae are also known as seaweed which can be found both intertidally and subtidally 

throughout the world. Algae represent 2 kingdoms which are between protista 

kingdom and plantae kingdom (Figure 2.1). It is the presence of photosynthetic 

pigment such as chlorophylls, band c and also colour pigment like phycocyanin 

(blueish), phycoerythrin (reddish), carotene (yellowish brown) and xantophylis 

(brownish) that caused algae as a marine plant. 
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Protllts 

M ......... 

prokaryotic 
unicellular 

absortl or photosynthesize 
motile or nonmotile 

asexual 

The Five-kingdom System of Classification 

5 

Figure 2.1 A Five-kingdom life chart It consists of Plantae, Animalia, Fungi, 
Protists and Monera. Algae are between protista kingdom and plantae kingdom. Algae 
are also known as marine plant. 

Algae are the most abundant species which constitute 94% out of the total 

amount of species found in the ocean. Besides, it can also be found in the rivers, lakes 

and in the sea. Basically, algae can be divided into 2 types: micro algae and macro 

algae. Macro algae are then further subdivided into 3 main division based on the 

colour they have: Rhydophyta (Red algae), Chlorophyta (Green algae) as well as 

Phyaeophyta (Brown algae). Out of the 3 division, Rhodophyta is exploded 

extensively. There are approximately 2,500 species that are classified under 

Rhodophyta. It is followed by Phaeophyta having approximately 1,000 species. The 

green algae, Chlorophyta bas the most species. That is estimated 7,000 species under 

green algal division (Ismail, 1995). 
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2.1.1 Red Algae 

Red algae are also known as Rhodophyta consisting of phycocyanin, phycoerythrin 

and chlorophyll pigments. It is the presence of phycoerythrin that gives its name. This 

type of algae has colour ranging from dark brown to reddish purple. Red algae absorb 

blue light reflecting red light. Blue light can penetrate water to a greater depth and 

hence, red algae can grow up to 200 m depth compared to brown or green algae. One 

of the main characteristic of red algae is they store photosynthetic product in the form 

of floridean starch. There are about 550 - 600 genera in Rhodophyta with 5,500 

morphological species. Rhodophyta produced 908 metabolites with 46% of them 

isoprenoids, 38% acetogenins, 9% amino acids, 5% shikimates. Most of the red algae 

have thick filament and the arrangement of the filament is varied (Ismail, 1995). Red 

seaweed attaches to substrates like rocks, pilings, and shells which helps it to absorb 

adequate sunlight for photosynthesis. There are various genera that fall in this 

category such as Laurencia, Gigartina, Chondrus, Euchema and many more. Red algal 

genus Laurencia similis and red algal genus Laurencia nangii originate from division 

of Rhodophyta, family Rhodophyceae, order Ceramiales, genus Laurencia and species 

nangii and similis. 

2.1.2 Green Algae 

Green algae are also known as Chlorophyta. It contains pigments like chlorofil a and b 

that cause this type of algae looks green in colour. Caulerpa, Codium and Halimeda 

are examples of genera of green algae. 
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2.1.3 Brown Algae 

Another name for brown algae is Phaeophyla. This kind of algae appears to be brown 

in colour due to the presence of pigment like xantophylls. Brown algae are found 

lavishly in the off coast of Sabah which serves as the major source for alginates. 

Alginates obtained from brown algal genus Sargassum can be used as gelling agent 

(Ismail, 1987). 
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Chlorophyta Phaeophyta 

Laurencia 

Figure 2.2 A seaweed chart. Algae can be divided into Rhdophyta, Chlorophyta and 
Phaeophyta. Laurencia falls into the Rhodophyta category and the family of 
Laurencia is Rhodophyceae and the order Ceramiales. 
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