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ABSTRACT 

An indigenous strain of the phototrophic bacteria, isolated from the Kingfisher mangrove 

area (UMSPSB I) and seabass tank in UMS Hatchery (UMSPSB2) was mass cultured 

under anaerobic light conditions. The bacterial cell mass was analyzed for carotenoids 

(mgg-I dry cell)~ bacteriochlorophyll and dry cell weight (mgt-I). UMSPSBI strain shows 

higher dry cell weight of 24.3 mgt-I and carotenoid of 22.73 mgg-1 dry cell contents 

compare to the bacterial strain UMSPSB2~ 3.7 mgt-l dry cell weight and carotenoid 16.36 

mgg-1 dry cell weight. The strain UMSPSB I was tested for toxicity and acceptability as 

an aquaculture feed additives. Feeding trial on brine shrimp (Artemia) larvae showed that 

the mix feed (UMSPSBl+ Spiru/ina) gives the highest growth in length 3S00Jlm of the 

Artemia compare to Spirulina solely 1200J1m in length and UMSPSB 1 solely fed 876J1m 

in Artemia. Other than this, brine shrimp fed by UMSPSB I +Spirulina gives the highest 

survival rate of 88% which is comparable with bacteria free mixed diet and Spirulina. 

The UMSPSB 1 strain was also fed to the Asian sea bass (Lates calcarifer) larvae to 

observe the growth and survival in the sea bass larvae. Larvae of Asian seabass fed by 

bacteria as a solely diet was died on the second day of the experiment and the larvae 

reared solely by green water (Nanno chloropsis) were died on the third day of the 

experiment. The larvae fed by UMSPSB 1 enriched Artemia showed the highest growth of 

8.9mm and survival rate of 75% rate after 10 days of experiment. 
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ABSTRAK 

Salu strain bakteria jototropik diekstrak dari kawasan paya ba1cau Kingfisher don dar; 

tanki i1can Sia1cap di Hatceri UMS. Strain balcteria terse but dimaskultur1can dibawah 

cahaya dolam leeadaan anaerobic. Sel-sel bakteria terse but dianalisa untuk leehadiran 

karotenoid (mgg- I sel leering), balcterioklorofil don berat sel leering mgrI. Strain 

UMSPSB1 menunjukkan berat sel yang tinggi iaitu 24.3 mgrI don karotenoid iaitu 22.73 

mgg-1 sel leering berbanding strain balcteria yang satu lagi. UMSPSB2. iaitu 3.7 mgrI 

berat sel leering don karotenoid J 6.36 mgg-1 berat sel leering yang diekstrak dari tanld 

ikan siakap di Hatceri UMS. Strain UMSPSBI diuji untuk leehadiran toksik don 

penerimaannya sebagai aditif makanan akuakultur. Ujian pemakanan leeatas larva 

Artemia menunjukkan bahawa makonan campuran iaitu UMSPSBI don Spirulina yang 

memberikan pertumbuhan tinggi dolam panjang larva Artemia terse but iaitu 3500pm 

berbanding dengan Spirulina sahaja iaitu 1200pm panjangnya serta UMSPSBI sahaja 

dengan panjang Arlemia 876pm. Selain daripada itu, Artemia yang diberi makonan 

UMSPSBI don Spirulina memberi kadar jangka hayat yang lebih tinggi iaitu 88% 

berbanding dengan diet yang bebas dor; balcteria dan Spirulina. Strain UMSPSBI juga 

diberi leepada larva ikon siakap Asia untuk membuat pemerhatian leeatas pertumbuhan 

don kadar jangka hayat larva ikan siakap.Larva ikan siakap Asia yang diberi makan 

dengan balcteria mati pado hari leedua eksperimen manakala larva yang dibela dolam air 

hijau sahaja mati pada hari leeliga eksperimen. Larva UMSPSBI diberi makan dengan 

Artemia yang diperkaya menunjulckan pertumbuhan yang tinggi iaitu 8.9mm don kadar 

jangka hayat 75% selepas 10 hari eksperimen dijalankan. 
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CHAPTERl 

INTRODUCTION 

1.1 Aquaculture 

The definition of aquaculture is the fanning of aquatic organisms, including fis~ 

mollusks, crustaceans and aquatic plants. Farming implies some form of intervention in 

the rearing process to enhance production, such as regular stocking, feeding and 

protection from predators. Farming also implies individual or corporate ownership of 

stock being cultivated (John et 01., 2003).The aquaculture industry in Malaysia is a one of 

the important industry which provides seafood. The word 'aquaculture' though used 

rather widely for over a decade to denote all forms of culture of aquatic animals and 

plants in fresh, brackish and marine environments , is still used by many in a more 

restrictive sense. Aquaculture is at an exciting stage of development. World aquaculture 

production is increasing at a very rapid rate. It is increasing much more rapidly than 

animal husbandry and capture fisheries and the other two sources of animal protein for 

the world's population. There is widespread recognition that seafood production from 

fisheries is at or near its peak, and that aquaculture will become increasingly important as 

a source of seafood production, and ultimately the main source. 
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In aquaculture, heavily stocked fish ponds can become hypereutrophic. High and 

toxic levels of ammonia and nitrates and high levels of organic wastes will upset the 

balance of the water's chemistry. Unwanted bacteria and other microorganisms may 

begin to grow. This makes the aquatic occupants vulnerable to many diseases, including 

Vibrio harveyi. Algal blooms begin to dominate the environment The system can become 

anoxic. The ponds natural ecosystem cannot be maintained. 

By using the probiotic formula, will address ammonia and reduce the organic sludge 

within the system. The pro-biotics assists in feed conversion and digestion. Excess food, 

feces build up is reduced. Turbidity is reduced, water become cleaner. This pro-biotic 

method can be used in fish hatcheries, fish and prawn/shrimp farms, lobsters pens, and 

aquaria to combat the most common problems associated with high nutrient levels. This 

will improves the water quality in aquaculture systems, reduce ammonia levels, nitrates, 

algae and sludge buildup, reduce risk of infection and improves survival rates, reduce 

stock losses due to toxic ammonia, and reduce or eliminates time required to oxidize the 

pond bottoms between growing cycles (Rehana, 2003). 
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1.1.1 Phototrophic baderia and their distribution 

Ecological niches of anoxygenic phototrophic bacteria are those anoxic regions of waters 

and sediments that receive light of sufficient quantity and quality to allow phototrophic 

development Representatives of the purple nonsulfur bacteria are widely distributed in 

nature and are found in all kinds of stagnant water bodies, in lakes, waste water ponds, 

coastal lagoons, and other aquatic habitats, but also in sediments, moist soils, and paddy 

fields. They prefer to live in aquatic habitats (freshwater, marine, and hypersaline 

environments) with significant amounts of soluble organic matter and low oxygen 

tension, but they rarely form colored blooms, like those that are characteristically formed 

by representatives of purple sulfur bacteria (Imhoff et al., 1991). 

The greatest variety of species and the largest numbers of cells have been found in 

mud and water of eutrophic ponds, ditches and lakes. In eutrophic lakes, purple nonsulfur 

bacteria are more or less restricted to the flat shore area (where 103 to more than 106 

cellslml) have been found in mud and water samples. In pelagic water, no more than 1-10 

ceUS/ml are usually found Omhoff et al., 1991). 

Some purple nonsulfur bacteria also occur in acidic, boggy waters and soils. Most 

frequently, Rhodopseudomonas acidophila, which grows optimally at pH 5.5, is found in 

such environments, often accompanied by Rps.palustris. Rps.palustris is commonly 

found in wet decaying leaves (Imhoff et al., 1991) and in rotting leaves from zinc plated 
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roof gutters. It is also the most frequent species encountered in soils9 although isolation 

attempts from soils rarely show satisfactory results. 

There are many applications by using the photosynthetic bacteria. Photosynthetic 

bacteria are useful for the removal of ptomaines contained in foul water such as hydrogen 

sulphide9 putrescine, cadaverine9 and other amines; the efficiency of such removal was 

found to be higher under illuminated conditions than dark conditions (Michiharu et aI., 

1975). It has become clear that photosynthetic bacteria growing actively in foul water 

contain anti-virus substances, contributing to the extinction of viruses. Their activity was 

found to be higher under illuminated conditions than under dark conditions. 

1.1.2 Phototrophic baderia and their role 

Phototrophic bacteria are widely distributed in nature and play a role in carbon dioxide 

assimilation and nitrogen fixation. Moreover, phototrophic bacteria have been found to 

contribute greatly to the purification of the environment In large amounts, the bacteria 

have been used as feed for small animals, fish and shellfish. The bacteria are also 

beneficial to rice cultivation (Michiharu et al., 200 1 ). It also found that phototrophic 

bacteria playa major role in the natural purifying process of various kinds of waste water 

containing high organic concentration. Based on the theory of purificatio~ various 

experiments and pilot plant tests were carried out. The commercialization was made 

about 20 years ago and many purification treatment plants are being operated at present 
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In particular, it was found that anoxygenic phototrophic bacteria are very useful 

for growth of brine shrimp, one of the most important salt water plankto~ which is used 

as feed for fish and shellfishes and for collection of their eggs. Thus, a favorable outlook 

for completely artificial fish culture, which thus far was considered in feasible, bas now 

been formed. Further, the fact was also identified that fry of fishes (loach, goldfish, carp, 

ark shell, sweet fish, etc.) are direct predators of phototrophic bacteria soon after 

hatching, resulting in an increase in weight and survival rate more than two fold within 2 

to 4 weeks after hatching (nearly no death was noted in some experiments) (Michiharu et 

al.,2001) 

Further, purple sulfur-and green sulfur-bacteria are phototrophic bacteria that use 

hydrogen sulfide, which is highly toxic, and the activities of these phototrophs conve~ 
;: 
"" H2S into nonpoisonous sulfur compounds (Michiharu et al., 2001). Therefore, sul~ ~ 
-4;11:1 -, 

phototrophs are utilized for cleansing of wastewaters high in sulfide or to clean the~ ~ 
.~ 

bottom environment containing high level of sludge. For example, in the culture pond fo~ i 
;, 

eels, abnormal death was noted from the deteriorating water quality in winter, whereas';: 

treatment with phototrophic sulfur bacteria made the environment suitable for continued 

growth. 

Special attention bas been paid to the use of phototrophic bacteria in the culture of 

prawn. 50010 of the prawn conswned in Japan is cultured in such large water tanks (prawns 

amounting to 20000 million Yen per month are conswned domestically), while another 

50% depends on importation. Thus, prawns worth 100 million Yen per annwn are 

UMS 
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cultured in one of such water tanks (more than 100 tanks are operating in Japan). In the 

past prawns in such culture tanks were frequently affected by gill disease causing great 

economic damage; however this has now been completely prevented by supplementing 

the tanks with anoxygenic phototrophic bacteria (Michiharu et al., 2001). In addition, 

such affects have also been displayed in suppression of virus diseases noted on others 

including swellfish. 

1.2 Objedives 

Major objective in this study is to isolate indigenous phototrophic bacteria from various 

sources and observe the uses of bacteria as aquaculture feed. 

1.2.1 Specific objectives are as foUows: 

1. To isolate the bacteria from native environment. 

2. To study the morphological characteristics of the bacteria. 

3. To mass culture of the bacteria. 

4. To observe the suitability of bacteria to be use as aquaculture feed supplement 



CHAYfERl 

LITERATURE REVIEW 

1.1 Introduction 

Phototrophic bacteria, including oxygenic and anoxygenic phototrophic bacteria, can 

transform light energy into metabolically useful chemical energy by chlorophyll or 

bacteriochlorophyll mediated process (Imhoff, 1999). Major differences between 

oxygenic and anoxygenic phototrophic bacteria relate to their photosynthetic bacteria and 

structure and complexity of the photosynthetic apparatus. Photosynthesis in anoxygenic 

phototrophic bacteria depends on oxygen deficient conditions, because synthesis of 

photosynthetic pigment is repressed by oxygen (bacteria like Erythrobacter longus are 

expections in this rule); in contrast to photosynthesis in plants and cyanobacteria 

(including Prochloron and related forms), oxygen is not produced. Unlike the 

cyanobacteria and eukaryotic algae, anoxygenic phototrophic bacteria are unable to use 

water as an electron donor (Imhoff, 1999). Most characteristically, sulfide and other 

reduced reduced sulfur compounds, but also hydrogen and a number of small organic 

molecules, are used as photosynthetic electron donors. (Anoxygenic photosynthesis with 
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sulfide, an inhibitor of photo system II, as electron donor is also carried out by some 

cyanobacteria using photo system I only). 

As a consequence, the ecological niches of anoxygenic phototrophic bacteria are 

anoxic parts of waters and sediments, which receive light of sufficient quantity and 

quality to allow phototrophic development. Representatives of this group are widely 

distributed in nature and found in freshwater, marine and hypersaline environments, hot 

springs, and artic lakes, as well as elsewhere. They live in all kinds stagnant water bodies, 

in lakes, waste water ponds, coastal lagoons, stratified lakes and other aquatic habitats but 

also in marine coastal sediments, in moist soils, and in paddy fields (Imhoff, 1999). 

The anoxygenic phototrophic bacteria are an extremely heterogeneous eubacterial 

group on the basis of both structural and physiological properties. They are treated 

taxonomically in a number of well distinct families and groups and also appear to be 

phylogenetically quite diverse. The various species of these bacteria contain several type 

of bacteriochlorophylls and a variety of carotenoids as pigments, which function in the 

transformation of light in to chemical energy and give the cell cultures a distinct 

coloration varying with the pigment content from various shades of green, yellowish 

green, brownish green, brown, brownish red, red, pink, purple, and purple-violet to even 

blue (carotenoidless mutants of some species containing bacteriochlorophyll a) (Imhoff, 

1999). 
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