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ABSTRACT 

A study was undertaken to determine the suitability of using VMS Hatchery wastewater 

as an alternative medium for culturing Spirulina platensis, a blue green algae. The 

experiment was held indoor. under laboratory condition. The Spirulina cells were 

cultured using three types of treatments which were 100% Kosaric medium, 100% 

wastewater medium and mixed medium (50% v/v wastewater + 50% v/v Kosaric 

medium). The growth performance was studied during this experiment. The wastewater 

was analyzed to identify the contents of total nitrogen (mgL-1
) and phosphate (mgL-1). 

The production cost for each treatments were calculated and also compared. Cell dry 

weight was best in wastewater at 0.2875±0.0343 gL-1 but there were no significant 

different (p>0.05) between 3 culture medium. Total nitrogen concentration (mgL-1
) also 

has no significant different but the highest nitrogen concentration was obtained from the 

Kosaric media at 5. I 317±O.0288 mgL-1 before inoculation and 4.4870±0.0337 mgL-1 at 

the end of culture period. Phosphate concentration was highest in mixed medium 

(wastewater + Kosaric media) at 12.7883±0.3863 mgL-1 before inoculation and 

8.9613±O.1788 mgL-1 at the end of culture period. Wastewater was the cheapest medium 

to produce at RM3.00 per 1 L production and Kosaric was the most expensive medium to 

produce at RM7.73 per lL production. 
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ABSTRAK 

KAJIAN MENGENAI KADAR PERTUMBUHAN Spirulina piatensis YANG 

DIKULTUR MENGGUNAKAN AIR BUANGAN DAR! HATCERI UMS. 

VI 

Satu kajian telah dijalankan untuk menentukan kesesuaian penggunaan air buangan 

Hatceri UMS sebagai media alternatif untuk mengkultur alga hijau biru, Spirulina 

platens is. Eksperimen dijalankan di dalam persekitaran makmal. Sel Spirulina platensis 

dikultur menggunakan tiga j enis media iaitu 100% media Kosaric, 100% media air 

buangan dan media campuran (50% media air buangan+ 50% media Kosaric). Prestasi 

pertumbuhan dikaji dalam eksperimen ini. Air buangan dianalisis untuk mengetahui 

kandungan jumlah nitrogen (TN) dan jumlah fosforus (FP). Kos penghasilan ul1tuk setiap 

jenis media dikira dan dibandingkan. Pertumbuhan sel terbaik adalah media air buangan, 

0.2875±0.0343 grl tetapi tiada perbezaan yang signifikan antara ketiga-tiga media 

kultur terse but. Kepekatan nitrogen, tidak mempunyai perbezaan yang signifikan di 

dalam semua media kultur akan tetapi kepekatan paling tinggi dicatat dari media 

Kosaric pada kepekatan nitrogen 5.J317±0.0288 mgr' di awal jangka masa 

pengkulturan dan 4.4870±0.0337 mgrl di akhir pengkulturan. Kepekatanfosforus pula 

adala paling tinggi di dalam media campuran (air buangan+ media Kosaric) dengan 

kepekatan di awal pengkulturan adalah 12. 7883±0. 3863 mgrl dan di akhir pengkulturan 

adalah 8. 96J3±0. 1788 mgrl. Media air buangan adalah media yang paling murah kos 

pembuatannya iaitu RM3.00 untuk lL media dan media Kosaric adalah yang paling 

mahal kos pembuatannya iaitu RM7. 73 untuk 1L media. 
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CHAPTERl 

INTRODUCTION 

Richmond (2004) explained that any organisms with chlorophyll-a and a thallus not 

differentiated into roots, stem and leaves could be classified as an alga. Cyanobacteria are 

included in this definition, even though they are prokaryotic organisms. In applied 

phycology the term microalga refers to the microscopic algae and the oxygenic 

photosynthetic bacteria such as cyanobacteria, formerly known as Cyanophyceae. 

Arthrospira (Spirulina), of which the most popular known species are Arthrospira 

(Spirulina) p/atensis and Arthrospira (Spirulina) maxima, are a group of cyanobacteria 

characterized by loosely spiral-shaped trichomes arranged in an open helix enclosed in a 

thin mucilaginous sheath (Castenholz, 1989). They can be found in a variety of 

environments, particularly in alkaline, brackish and saline waters. Of the few 

cyanobacteria that have the longest history of being utilized as part of the human diet, 

Spirulina platensis was the first cyanobacterium to be commercially cultivated using 

modem technology (Qiang Hu, 2004b). These fascinating characteristics were the main 
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reason Spirulina platensis was proposed in this study which has high commercial value 

and ease of culture. 

Spirulina platensis is widely known to contain nutritional biochemical compounds. 

After years of research, it was approved to be rich in protein and vitamin B 12 and may be 

a nutritious addition to the often poor diet of people who live in developing countries 

such as Africa (Greenaway, 1990). It has relatively low percentage of nucleic acids which 

makes Spirulina a potential food items for persons suffering from coronary illness and 

obesity. 

Spirulina pure culture or starter culture is cultivated using special made media 

with specific enrichment scheme. Some of the more common media based on chemical 

reagent widely used are Zarouk media, SSM (Sea saltpeter medium), Vonshak, Spirulina 

and AO (Ogawa and Aiba, 1977). The chemical reagents that are used in the media 

ingredients are expensive and it resulted in the high production cost (data from 

Fichersci.com). Therefore, efforts were made in this study to determine suitability of 

using hatchery wastewater as an alternative culture media. The outcomes of this study 

could promote lower production cost. 

Wastewater contain high amount of nutrient. The major nutrients present in 

wastewater are phosphorus, ammonia, nitrite and nitrate. These nutrients are crucial for 

microalgae growth (Vonshak, 1997). In the past fifteen years, the use of microalgae and 

cyanobacteria for wastewater treatment has been reviewed by many researchers (V onshak, 
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1997). These reviews demonstrate that algal cultures in high-rate oxidation ponds (HROP) 

for the removal of nitrogen and phosphorus in parallel with production of a useful algal 

biomass can be an interesting alternative to conventional tertiary wastewater treatment. 

The most abundant algae found in the water of naturally managed HROPs are generally 

of genera Chlorella, Ankistrodesmus and Scenedesmus. However, the removal of these 

small algae from the effluent can represent a major cost associated with algal cultivation 

on wastewater (Laliberte et. aI., 1997). 

There are also other rational factors that contributed to the usage of wastewater in 

microalgae culture. Wastewater removal represents another important niche in which 

photoautotrophic microalgae are prominent. Using photosynthetic microalgae to take up 

the oxidized minerals released by bacterial action and, in turn, enrich the water with 

oxygen to promote an aerobic environment and reduce pathogens, makes good practical 

sense and could be well used in suitable locations the world over (Richmond, 2004). 

The practice of using wastewater as culture media for microalgae would 

compliment efforts in reducing environmental pollutions to the surrounding area near the 

hatchery. It would also reduce cost in hatchery wastewater treatment. 

The main objective of this study is to culture Spirulina platensis in different types 

of adjusted media using wastewater. The potential of replacing wastewater as Spirulina 

culture media may well be an alternative practice in the future to reduce its production 

cost. 
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Therefore, the objectives of this study are: 

i. To identify the suitability of UMS hatchery waste water as an altemative culture 

med ium for Spirulina platensis. 

ii. To compare the production cost of Spirulina platensis culture using control medium 

and waste water medium. 

Photo 1.1 Filamentous Spirulina platensis under light microscope (Source: Kennedy, 

2006). 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Spirulina platensis, Nutritious Microalgae 

2.1.1 General Characteristics of Microalgae (Spirulina platensis) 

Spirulina platensis is the simplest plant living in water, soil and damp places (Greenaway, 

1990). It may consist of one or a few cells with some made up of long line cells and form 

thin thread called filament. It contains chlorophyll and undergoes photosynthesis. It has 

its own colour produced by one or more pigments. This blue green alga is believed to be 

one of the first plants since the existence of earth. 

Spirulina platensis belongs to the class Cyanophyceae; its cell structure and 

organization is typical of cyanobacteria (Qiang Hu, 2004b). The gram negative cell wall 

is composed of four layers with a major structural layer of peptidoglycan. Its central 

nucleoplasmic region contains carboxysomes, ribosome, and cylindrical bodies and lipids 

droplets. Thylakoid membranes associated with phycobilisomes are distributed 
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peripherally in the cytoplasm. The peripheral region of the cell contains gas vacuoles and 

several other sub-cellular inclusions, such as polyphosphate granules and polyglucan 

granules. 

Spirulina is categorized under the Genus Arthrospira, sub-section III, family 

Oscillatoriaceae and Order Oscillatoriales. It is microscopic in size, usually having a 

diameter between 1 to 12llm and length 3 to 20mm (Castenholz, 1989) 

2.1.2 The Importance of Spirulina piatensis 

It is not known with accuracy when man began to use microalgae. The CWTent use of 

these resources has three precedents: tradition, scientific and technological development, 

and the so-called, "green tendency" (Henrikson, 1998). In 1521, Spirulina was harvested 

from the Lake Texcoco, dried and sold as a flake cake for human consumption in a 

Tenochtitlan (today Mexico City) market (Ciferri, 1983). In 1940, the French phycologist 

P. Dangeard mentioned a cake called diM, consumed by the people of the Kanembu tribe, 

near the African Lake Chad, in the sub-dessert area of Kanem (Ciferri, 1983). DiM is a 

hardened cake of blue-green algae, collected at the banks of small ponds surrounding the 

lake and later on sun-dried. 

Lately, the use of Spirulina has expended from its original application as human 

food supplements and animal feed to the production of fine chemicals for clinical 

diagnosis, biological research and cosmetic applications (Qiang Hu, 2004b). More recent 
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studies of the therapeutic and health effects of Spirulina are expected to promote the 

application of this organism in the pharmaceutical and nutraceutical industries. It is 

anticipated that Spirulina will continue to act as the single most important species in the 

cyanobacterial biotechnology industry in the next decade or foreseenable future. 

Even though Spirulina and other algal species have been used as food or food 

supplement for quite some time, its use as animal feed is more recent (Becker, 2004). 

Exception of cyanobacteria Spirulina as feed for ruminants such as cattle and sheep make 

it a better supplement. Spirulina also was used in studies on poultry farming. 

Significantly higher growth rates and lower non-specific mortality rate were observed in 

turkey poults fed with Spirulina diet. There were also studies reported of replacing soy 

protein with Spirulina maxima and Spirulina piatensis to piglets weaned on a dry diet 

four to eight days of age to gain weight (Becker, 2004). 

Some reports showed Spirulina and its enzymatic hydrolysates promote skin 

metabolism and prevent keratinization (Becker, 2004). Spirulina is a valuable source of 

linolenic acid, which can not be synthesized by animals or humans. This essential fatty 

acid has been connected with the stimulation of prostaglandin synthesis (Becker, 2004). 

Spirulina is marketed and consumed in: Germany, Bangladesh, China, Myanmar, 

Vietnam, Brazil, Chile, Spain, France, Canada, Belgium, Egypt, United States, Ireland, 

Argentina, Philippines, India, Africa, and other countries, where public administration, 
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sanitary organisms and associations have approved human consumption (Henrikson, 

1998). 

The Originator of 
Premium Aquatic Diets. 

B io-Pure® Spiruli na 
Frozen Brine Shrimp 
An excellent diet for most 
marine fish and for most 
freshwater fish. These fro~ 
zen brine shrimp have been 
fed vitamins and pu e cui .. 
tured spirulina algae. 

CHck here 00 to go HiJ<ari's web site and leam more about feeding 
your fl sh or call 1.a00-621-5619,toll free, to d Iscu ss th eir pro ducts. 

H ikariUSA.com 

Photo 2.1 Spirulina product for aquaculture: Brine shrimp tablet fed with Spirulina as 

additional feed supplement (Source: hirakiUSAcom). 
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