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March 2003 

Chairman: Dr. Hishamuddin Bin Omar 

Faculty: Science and Environmental Studies 

A series of experiments were conducted to develop a mass culture technique 

of Arthrospira platensis, a blue-green alga, in freshwater and brackishwater (1S ppt) 

using different concentrations (I, 2, 3, 4 and S%) of aerobically digested palm oil 

mill effluent (ADPOME) in two trials. The cell growth, chlorophyll a , total protein, 

carbohydrate, lipid contents and fatty acid profile were also studied. Physio-

chemical water quality parameters (temperature, dissolved oxygen, pH, salinity, 

surface irradiance, underwater irradiance, optical density, total ammonia nitrogen, 

nitrate nitrogen, nitrite nitrogen, total nitrogen, phosphate phosphorus, total 

phosphorus, chemical oxygen demand, biochemical oxygen demand and total 

dissolved organic carbon) were also measured throughout the study. 

Algal cell growth was best in 4% ADPOME, both in the freshwater and 

brackishwater conditions and culture cycles with mean cell dry weight of 706.98 

±28S.S2 and 479.79±204.S3 mg L·1, respectively. The highest chlorophyll a content 
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was also observed in A. platensis cultivated in 4% ADPOME, in both freshwater and 

brackishwater conditions from both culture trials with mean chlorophyll a content at 

1O.12±6.1O and 8.40±5.23 mgL-' , respectively. 

A. platensis cultivated in 1 % ADPOME yielded the highest total protein 

content in freshwater and brackishwater from both culture trials at 69.60±1.09 and 

58.71 ±3.73 % dry weight (p <0.05) when compared to other treatments. The highest 

total lipid content was observed in A. platensis that were cultivated in 5% ADPOME 

from both freshwater and brackish water and culture trials at 7.03±O.13 and 

1O.08±0.01, respectively. Similarly, the maximum total carbohydrate content were 

also observed when A. platensis was cultivated in 5% ADPOME at 25.47±0.36 and 

33.39±1.17% dry weight, respectively in both freshwater and brackishwater and 

culture trials. A. platem·is cultured in 4% ADPOME had the most diverse fatty acid 

composition from both freshwater and brackishwater and culture trials. 

Finally, the results of physio-chemical water quality from different 

concentrations of ADPOME both in the freshwater and brackish water indicated that 

A. platensis has the ability to bioremediate organic rich palm oil mill effluent by 

reducing the retention time from 3-4 weeks to 1 week and improve the general water 

quality of the effluent. 
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PENGKULTURAN SECARA BESAR-BESARAN ARTHROSPlRA 
PLATENSIS MENGGUNAKAN KUMBAHAN MINYAK KELAPA SAWIT 
DIHADAM 
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KENNEDY AARON AGUOL 

Mac 2003 

Pengerusi: Dr. Hishamuddin Bin Omar 

Fakulti: Sains dan Pengajian Alam Sekitar 

Satu siri eksperimen-eksperimen te]ah dijalankan untuk membangunkan 

kaedah pengkulturan secara besar besaran Arthrospira platensis, sejenis alga biru-

hijau, dalam air tawar dan air payau (15 ppt) menggunakan kepekatan yang berbeza 

(I, 2, 3, 4 dan 5%) kumbahan minyak kelapa sawit dihadam aerobik (ADPOME) 

dalam dua percubaan pengkulturan. Tumbesaran sel, kandungan klorofil a, 

kandungan menyeluruh protein, lipid, karbohidrat dan profil asid lemak juga telah 

dikaji. Parameter-parameter mutu air fiziko-kimia (suhu, oksigen terlarut, pH, 

saliniti, irradian permukaan, irradian dalam air, ketumpatan optik, jumlah amonia 

n itrogen, nitrat nitrogen, nitrit nitrogen, jumlah nitrogen, fosfat fosforus, jumlah 

fosforus, keperluan oksigen kimia, keperluan oksigen biokimia dan jumlah karbon 

organik terlarut) turut disukat sepanjang kajian terse but. 

Tumbesaran sel terbaik telah diperolehi daripada 4% ADPOME, dalam 

kedua-dua persekitaran air tawar dan air payau dan kitaran pengkulturan dengan min 

berat sel kering pada 706.98±285.52 dan 479.79±204.53 mgL-1, masing-masing. 



VI 

Kandungan klorofil a tertinggi juga diperolehi daripada A. platensis yang dikultur 

dalam 4% ADPOME dalam kedua-dua persekitaran air tawar dan air payau dan 

percubaan pengkulturan dengan min kandungan klorofil a pada I O.12±6.I 0 dan 

8.40±5.23 mgCI, masing-masing. 

A. platensis yang dikultur menggunakan 1% ADPOME menghasilkan 

kandungan menyeluruh protein tertinggi dalam persekitaran air tawar dan air payau 

pada kedua-dua percubaan pengkulturan pada 69.60±1.09 dan 58.71±3.73 % berat 

kering (p <0.05) apabila dibandingkan dengan rawatan lain. Kandungan tertinggi 

lipid menyeluruh diperolehi dalam A. platensis yang dikultur menggunakan 5% 

ADPOME dalam persekitaran air tawar dan air payau pada kedua-dua percubaan 

pengkulturan dengan min kandungan lipid 7.03±O.13 dan I O.08±O.O I, masing­

masing. Seperkara, kandungan menyeluruh karbohidrat maksima juga diperolehi 

dalam A. platensis yang dikultur menggunakan 5% ADPOME pada 25.47±0.36 dan 

33.39±1.17 % berat kering, masing-masing. A. platensis yang dikultur menggunakan 

4% ADPOME memiliki komposisi asid lemak yang paling pelbagai dalam kedua­

dua percubaan pengkulturan dan persekitaran air tawar dan air payau. 

Keputusan mutu air fiziko-kimia daripada kepekatan ADPOME yang 

berbeza dari kedua-dua persekitaran air tawar dan air payau menunjukkan A. 

platensis memiliki keupayaan dalam bioremediasi kumbahan min yak kelapa sawit 

yang kaya dengan bah an organik dengan mengurangkan masa simpanan daripada 3-

4 minggu ke I minggu serta memperbaiki mutu air kumbahan secara umum. 
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ASEAN 
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LIST OF ABBREVIATIONS 

Analysis of Variance 

Aerobically digested palm oil mill effluent 

Association of South East Asian Nation 

Boron trifluoride 

Biochemical oxygen demand 

Methyl group 

Chloroform 

Chemical oxygen demand 

Carboxyl 

Docosahexaenoic acid 

United States Daily value 

Essential fatty acid 

Eicosapentanoic acid 

Fatty acid methyl esters 

Ferric ethylenediaminetetra-acetic acid 

Teflon 

Fresh fruit bunches 

galactolipids 

Gamma linolenic acid 

Hydrochloric acid 

Sulphuric acid 

International unit 

Immunoglobulin E 

Milligram per litre 

Micro meter 

Micro litre 
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Normality 

Sodium hydroxide 
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Nitrite-nitrogen 
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TAN-(NH4-N) 

TdOC 
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TP 

UM 
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UPM 

UNIDO 

UV 

WHO 

YSI 

Nitrate-nitrogen 

Nitrogen Phosphorus Potassium (Kalium) 

Postaglandin 

Phosphate-phosphorus 

Palm oil mill effluent 

Parts per thousand 

Poly unsaturated fatty acid 

Revolution per minute 

Saturated fatty acid 

Total Ammonia Nitrogen 

Total dissolved organic carbon 

Total Nitrogen 

Total Phosphorus 

Universiti Malaya 

Universiti Malaysia Sabah 

Universiti Putra Malaysia 
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United Nation Industrial Development Organization 

Ultra violet 

World Health Organisation 

Yellow spring instrument 




