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ABSTRACT 

The research was done on four species of soft corals collected at Tanjung Am beach at 

Kota Kinabalu, Sabah. The species were identified as, 1) Sinularia. sp1 , 2) 

Sinularia.sp2, 3) Lobophyton. sp1 and 4) Sarcophyton. sp2. This soft corals possess 

bioactivity towards some laboratory bacteria strains. Bioactivity-guided fractionation 

of hexane extract from Sinularia. sp1 and Sarcophyton. sp2 resulted in isolation of5 

bioactive metabolites. The bioactive metabolites isolated from Sinuiaria. sp1 are (1) 

9-Fatty Acid Methyl Esters (FAME) which are C6:0, C14:0, C16:0, C16:1, C18:ln9t, 

C18:ln9c, C17:0, C18:2n6t and C24:1 together with a (2) Sterol. Bioactive isolation 

of metabolites from Sarcophyton. sp2 resulted in isolation of 3 bioactive metabolites 

which are (3) Compound A, (4) Compound Band (5) Compound C. The Fatty Acid 

Methyl Esters and Sterol isolated were found to be active against the environmental 

bacteria strain Clostridium cellobioparum while Compound A, Compound B and 

Compound C were active towards the environmental bacteria strain Clostridium 

sordelli. 
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ABSTRAK 

Kajian ini telah dijalankan ke atas empat spesis karang lembut yang telah dikutip di 

pantai Tanjung Am, Kota Kinabalu, Sabah. Spesis-spesis ini telah dikenalpasti 

sebagai 1) Sinularia. spl, 2) Sinularia.sp2, 3) Lobophyton. spl and 4) Sarcophyton. 

sp2. Karang lembut yang dikutip didapati mempunyai aktiviti biologi terhadap 

beberapa strain bakteria yang didapati daripada makmal. Pembahagian ekstrak 

hexana daripada Sinularia. spl dan Sarcophylon. sp2 berpandukan aktiviti biological 

memberi pengasingan kepada 5 metabolit yang bioaktif . Metabolik bioaktif yang 

diasingkan daripada Sinularia. spl adalah (1) 9-Asid Lemak Metil Ester (FAME) 

iaitu C6:0, CI4:0, CI6:0, CI6:1, CI8:ln9t, CI8:ln9c, CI7:0, C18:2n6t dan C24:1 

bersamaan dengan (2) sterol. Pengasingan metabolik bioaktif dari Sarcophylon. sp2 

membawa kepada pengasingan 3 metabolik bioaktif iaitu (3) metabolik A, (4) 

metabolik B dan (5) metabolik C. Asid Lemak Metil Ester (FAME) dan sterol didapati 

aktif terhadap bakteria persekitaran Clostridium cel/obioparum manakala, metabolik 

A, metabolik B dan metabolik C didapati aktif terhadap bakteria persekitaran 

Clostridium sordelli. 
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CHAPTER 1 

INTRODUCTION 

1.1 Marine Diversity 

The oceans covers 71 % of the earth's surface and traditionally classified into four large 

basins which are the Pacific ocean, Atlantic ocean, Indian ocean and finally the Arctic 

ocean. The Pacific ocean is the deepest and largest ocean, it is almost as large as all the 

other oceans combined. This is followed by the Atlantic ocean which is a bit larger than 

the Indian ocean and the smallest and shallowest is the Artie ocean (Castro & Huber, 

2003). Because the earth is mostly covered by oceans, the majority habitat of living 

organism is found in the ocean. 

The living organism are classified to five different system which are from the 

kingdom Animalia, Plantae, Fungi, Protista and Monera are found abundant in the 

ocean. In the kingdom Animalia, there are 16 Phylum's found so far which are the 

Phylum Annelida, Phylum Arthropoda, Phylum Brachiopoda, Phylum Bryozoa, 

Phylum Chordata, Phylum Cnidaria, Phylum Ctenophora , Phylum Echinodermata, 

Phylum Mollusca, Phylum Nematoda, Phylum Nermertea, Phylum Onychophora, 

Phylum Platyhelminthes, Phylum Phoronida, Phylum Porifera and finally 
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Rotifera (Hickman et aI., 2004). In the marine world, the Phylum Cnidaria are found 

abundant. 

1.1.1 Phylum Cnidaria 

According to Castro & Huber (2003), Cnidarians (also known as Coelenterates) are 

common or abundant in many marine environments. They display a wide variety of 

body forms and lifestyles, and include such familiar organisms as jellyfish, corals, and 

sea anemones. Throughout the phylum there is typically an alternation of two body 

forms, the polyp and medusae, however, in some groups one or the other form is 

reduced or absent. There are approximately 9,000 living species of Cnidarians , and 

they can be divided into four classes which are Hydrozoa, Scyhozoa, Anthozoa and 

Cubozoa. 

The class Anthozoa includes the forms commonly known as sea anemones, 

corals, sea fans, and sea pens . There are both solitary and colonial forms that have no 

medusoid stage. Most are benthic and sessile, although some forms are capable of 

limited locomotion. The polyps reproduce both sexually and asexually. There are about 

6,000 species of Anthozoans , all are marine( Harvell et al.,1988). Corals are colonial 

anthozoans and in tropical waters may be the dominant reef-building organisms. Many 

corals, however, do not take part in reef formation, and some forms are solitary polyps 

(Castro & Huber, 2003) . 
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The general characteristics of the Cnidaria are, radially symmetrical, sometimes 

with biradial symmetry, and an oral-aboral axis . Diploblastic, having ectoderm and 

entoderm, with a mesoglea or mesenchyme layer between. Digestive cavity with only 

one opening and which is also the only body cavity. Have unique structures, cnidae , 

which are stinging or adhesive structures produced by cells called cnidocytes . No 

specialized circulatory, respiratory, or excretory systems. Basic condition of alternating 

polypoid and medusoid body forms, but many forms have reduced or lost one or the 

other of these two forms. A diffuse nervous system as a simple nerve net and usually 

have a ciliated planula larvae (Hickman et at., 2004). 

1.2 Significance of the study 

Like many other soft-bodied reef animals, soft corals avoid predation by storing toxic 

chemicals compounds in their tissue. This makes them highly unpalatable or even 

poisonous to most potential predators in the marine habitate. This discovery have 

interested marine scientist to study the chemistry of soft coral which made them free 

from a lot of marine predators. From the research done, secondary metabolites are 

found to playa key part in soft coral weapon against predators (Maida et al., 1993). 

It is also found that soft corals are rich source of terpenoids with diverse 

structures and various biological activity (Coil et at.,1985). They are known also to 

produce large amount of sesquiterpene and diterpenes with a wide variety of carbon 

skeletons(Athar et at.,2003). Among 30 species studied from different area of 

chemistry, cembroid type of diterpenes emerges the most. Most of them has been 
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characterized as defensive, competitive and reproductive, which plays a functional 

roles in their survival (Longeon et al.,2002). 

1.3 Objective 

From the literature studies it was found that soft corals are known to produce secondary 

metabolites where some of them posses bioactivity. The varieties of secondary 

metabolites in soft corals are terpenes, diterpenes, cembroid structures, sterol, steroids, 

fatty acids and many more. The main aim of this research is to identify bioactive 

metabolites and isolate them from the respective organism. To achieve the research 

goal there are 3 main objectives. 

a) To obtain crude extracts in different forms from soft corals species collected after 

identification. The crude extracts will be in 3 different forms based on their polarity 

which are hexane, 90% Methanol and n- Butanol. 

b) Bioassay guided separation to identify and purify the bio-active metabolites with 

laboratory bacteria strains that involves many chromatographic methods. This step is 

important to isolate the pure bioactive metabolite from soft coral species. 

c) Final step in achieving the research goal is to characterize the pure bioactive 

metabolite isolated. This is done with various spectroscopic methods that are available 

such as NMR measurement and gas chromatography measurement. This is important so 

that structure elucidation of bio-active metabolites isolated is possible. Based on the 
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objective listed, it is hoped that the research will be successfully done without any 

problems. 
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CHAPTER 2 

LITERA TURE REVIEW 

2.1 SOFT CORALS 

Soft Corals are conspicuous and colourful components of coral reef throughout the Indo-

Pacific (Terista et al. , 1998). As their name suggest, soft corals have no internal skeleton of 

calcium carbonate like the reef-building Scleractinian corals. They are colonies of animals 

called polypoid cnidarians. These polyps rarely exceed 5mm in diameter and are arranged in 

soft fleshy, irregular shaped colonies up to ] meter in size . All soft corals bodies consist of 

standard poly, although in some of them the basic shape may be very obscure (CoIl et aI. , 

1992). 

Taxonomically the soft corals belong to the subclass alcyonaria of the class 

anthozoa. These animals are also known by the name Octocorals which consist of Soft 

Corals, Sea Pans, Gorgonians, pipe-organ corals and the blue corals. Soft Corals in the ocean 

feed by trapping prey with their tentacles. Stringing cells in the tentacles, called nematocyst, 

immobilize microscopic plankton and transfer it into the body cavity for digestion. However, 

many shallow water soft corals that are prominent on the reef also posses symbiotic algae 

known zooxanthelle. The zooxanthelle live in coenenchyme of the soft coral and use 

photosynthesis to produce sugars, fatty acids and amino acids that help them 
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feed the colony. In return the zooxanthelle receive protection and nutrients such as nitrogen 

and carbon dioxide from the polps (Kokke et at. , 1981). 

2.2 Secondary metabolites 

2.2.1 Secondary metabolites of Anthozoans 

According to McClintock & Baker ( 2001), the phylum which consist of four classes: 

Hydrozoa, Scyphozoa, Cubozoa, and Anthozoa, the two promate classes, ,Scyphozoa and 

Cubozoa have very less reports on chemistry where they only represent 3% of the natural 

product reported from cnidarians. According to the statistics reports of this secondary 

metabolites by McClintock & Baker on the year 2001 , it has been noticed that almost 98% 

of the metabolites from cnidarians are from the largest class, Anthozoa. The subclass 

Octocorallia accounts for 87% of all cnidarian compounds. Here it was found that terpenoids 

dominate across the Octocorallia, accounting from 92% of their reported metabolites. The 

order Alcynacea accounts for half of the metabolites within the subclass. 

True soft corals (order Alcyonacea) and gorgonians(Gorgonacea) are chemically 

similar, where both product a vast array of isoprenoids, namely sesqui- and diterpenoids, 

although cembrane diterpenes are the most common group (McClintock & Baker, 2001). 

Alcynacean and gorgonian cembroids differ from each other by the fact that gorgonians 

cembroids usually have 1 R configuration, while alcyonacean cembroid tend to possess 1 S 

configuration (Coll, 1992). The distribution of diterpenes and sesquiterpenes varies across 

families; however volatile sesquiterpene hydrocarbons have been successfully used as 

chemotaxanomic markers for the Gorgonacea (Gerhart et at. , 1983). 
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Anthozoans are also known to produce an extensive range of structurally interesting 

compounds with high bio-medical potential. Many anthozoans metabolites are assumed to be 

defense allemones, as predation is an important factor affecting the natural selection of 

marine organisms. Consequently, they have developed multiple defensive defense 

mechanisms, both chemical and structural, probably due to the inability of a single defense to 

avoid predators (McClintock & Baker, 2001). A tough, horny, axial skeleton is found in 

several anthozoans, especially gorgonians, and is composed of gorgonian , a hom-like 

protein-polysaccharide complex. 

According to Mc McClintock & Baker (2001), there is a strong negative correlation 

between the degree of physical defense and the diversity of natural products. Where the 

swimming cnidarians such as jellyfish, the relative mobile sea anemones, and some solitary 

hydroids generally lack a rich complement of secondary metabolites and primarily produce 

neuropeptides and protein venoms. Where else, the most chemically prolific cnidarians are 

the soft-bodied colonial forms, such as corals, gorgonians, and zoanthids. Recent studies are 

now being concentrated on understanding the evolution of chemical defense and other 

chemical interactions among these organisms. As a result, many cnidarians were shown to 

have predator deterrent, antifouling, and overgrowth inhibitory activities (McClintock & 

Baker, 2001). 

The ability of octocorals to avoid fouling has been attributed to the production of toxic 

secondary metabolites, particularly diterpenoids. It has been shown that soft corals release 

large quantities ofterpenes into the surrounding water to kill neighbouring organism. (ColI et 

al., 1985). Terpene concentration, distribution, and functions in the colony appear to be very 

complex. In Sinularia jlexibilis, 1l ,12-deoxyflexibilide was reported to serve as an 

ichthyotoxin, and sinulariolide as algicide, while flexibilide was involved in interference 
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