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KESAN NITROGEN TERHADAP PROFIL PERTUMBUHAN DAN KAJIAN 

KINETIK DUA MIKROALGA ASIDOFILIK, COCCOMYXA DISPAR DAN 

SCENEDESMUS PARVUS 

 

ABSTRAK 

Biojisim mikroalga merupakan bahan mentah yang diperbaharui sesuai sebagai 

tenaga baharu pada masa depan. Walaubagaimanapun, penghasilan biojisim yang 

rendah tetap menjadi cabaran yang harus dikuasai dan beberapa faktor telah 

dikenalpasti untuk meningkatkan penghasilan biojisim. Nitrogen yang merupakan 

makronutrien menjadi unsur yang penting untuk dikaji kerana nitrogen yang sesuai 

dapat mengubah tapak jalan metabolik mikroalga dan seterusnya meningkatkan 

penghasilan biojisim. Walaupun banyak kajian tentang kesan nitrogen terhadap 

spesies mikroalga yang berbeza telah dijalankan, namun maklumat tentang kesan 

nitrogen terhadap spesies mikroalga Coccomyxa dispar dan Scenedesmus parvus 

masih kurang. Kajian ini telah dijalankan untuk mengkaji kesan nitrogen dengan 

mengkulturkan Coccomyxa dispar dan Scenedesmus parvus dalam Medium Bold 

Basal yang kekurangan nitrogen tetapi digantikan dengan amonium sulfate, sodium 

nitrat dan urea dalam kepekatan 0.1 peratus berat isipadu. Data kinetik pertumbuhan 

juga dibandingkan dengan menggunakan tiga model pertumbuhan (Logistik, 

Gompertz dan Baranyi-Roberts). Keputusan menunjuk bahawa kesan nitrogen 

terhadap penghasilan biojisim kedua-dua mikroalga adalah berbeza ketara. Sodium 

nitrat merupakan nitrogen yang terbaik untuk meningkatkan penghasilan biojisim bagi 

Coccomyxa diapar dan Scenedesmus parvus dengan menghasilkan produktivti 

biojisim masing-masing sebanyak 0.080 g L-1 hari-1 and 0.037 g L-1 hari -1. Keputusan 

juga menunjukkan model Logistik paling sesuai kepada Coccomyxa diapar (R2 

0.9954) dan model Baranyi-Roberts paling sesuai kepada Scenedesmus parvus (R2 

0.9972) untuk meramalkan profil kadar pertumbuhan mikroalga.  



xiii 
 

INFLUENCE OF NITROGEN SOURCES ON GROWTH PROFILE AND 

THEIR KINETIC STUDIES IN NEWLY ISOLATED ACIDOPHILIC 

MICROALGAE, COCCOMYXA DISPAR AND SCENEDESMUS PARVUS 

 

ABSTRACT 

Microalgae are potential candidates to be sustainably developed in the future as 

a new energy resource. However, low biomass production remains a big challenge to 

be tackled. Several factors had been tested to increase biomass production including 

abiotic and biotic factors. Nitrogen is the macronutrient in which uptake is of 

particular importance. This is because by supplying suitable nitrogen sources, 

metabolic pathways can be manipulated thus expand the production capabilities of 

microalgae. Despite many studies conducted on effect of nitrogen sources in different 

microalgae species, there is still limited information on Coccomyxa dispar and 

Scenedesmus parvus. Thus, this research is conducted to determine the influence of 

nitrogen sources on two acidophilic microalgae strains, Coccomyxa dispar and 

Scenedesmus parvus through cultivating them in nitrogen-deficient Bold Basal 

Medium (BBM) supplemented with 0.1% w/v ammonium sulphate, sodium nitrate 

and urea. The growth data were fitted into three mathematical models (Logistic, 

Gompertz and Baranyi-Roberts) to analyse the cell growth profile. Results indicated 

that both microalgae strains were significantly influenced by the type of nitrogen 

sources. With the best nitrogen source (0.1% w/v sodium nitrate), the biomass 

productivity achieved by C. dispar (0.080 g L-1 day -1) was almost double compared 

to S. parvus (0.037 g L-1 day -1). Besides, Logistic model model was the most suitable 

kinetic growth model for Coccomyxa dispar with R2 of 0.9954 and standard error of 

estimate of 0.0251 while Baranyi-Roberts model was the most suitable kinetic growth 

model for Scenedesmus parvus with R2 of 0.9972 and standard error of estimate of 

0.0098, to predict the growth profile when cultivated in 0.1% w/v sodium nitrate. 


