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Abstract: The cell growth and carotenoids production were studied in halophilic green algal, Dunaliella salina (Morocco-10) in the Sidi Abed 

salt lagoon using a batch system in order to determine optimal conditions (salinity, incubation temperature, pH, and cultivation time) for the 
6 -1 -1highest production of carotenoids. The  optimum cell growth (8.99 cells*10  ml )  was obtained in   a salinity of 2.25mol l  at 30°C and pH 7.5 

-1during 120 h of cultivation time. Maximum carotenoid accumulation (2.71 µg ml ) was obtained using the same salinity and cultivation time   at 

37°C and pH 7.5.
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Microalgal culture is one of the modern concepts in 

biotechnology (Venkatesan et al 2013, Rasoul-Aminiet al 

2014). Growing interest in carotenoid production by 

microalgae is due to increasingly important commercial 

applications of these natural compounds and to the market 

demand of carotenoids, especially for nutritional and 

pharmaceutical applications (Guedes et al 2011). Dunaliella 

species is characterized by an ovoid cell volume, lack a rigid 

polysaccharide, the cell is enclosed by a thin elastic plasma 

membrane covered by a mucous surface coat contain one 

large cup-shaped chloroplast, and it has an ability to move 

with two equally long flagellae (El Bakry et al 2004).This 

photosynthetic green microalga produces lipids, vitamins, 

carotenoids and glycerol has been widely used as a natural 

source for biomass and for β-carotene production (Ghasemi 

et al 2011, Borowitzka 2013). The species can accumulate a 

very high concentration (up to 14% of cell dry weight) of β-

carotene when maintained under growth limiting conditions, 

namely high salinity, high temperature, high irradiance and/or 

nutrient deprivation. It is recognized as the most suitable 

biological source of this carotenoid (Lee 2001, Raja et al 

2007).

Carotenoids are a class of hydrocarbons and their 

oxygenated derivatives (Britton 2008). They are one of the 

most important groups of natural pigments that are found in a 

wide range of natural sources plants and contain eight 

isoprenoid units. Natural carotenoids are high in demand in 

global markets owing to their widespread applications in 

nutrition, medicine, food coloring and in cosmetics, as well as 

in natural and health products for today's consumers (Ye 

2008). They are notably used industrially as food additives 

including antioxidants, colorants and vitamins. Their 

protective capability against oxygen free radicals appears to 

be responsible for the therapeutic applications of carotenoids 

as anticancer agents, immune system stimulators and 

degenerative diseases preventatives according to several 

researchers (Salguero et al 2003). Other studies have 

indicated that consumption of carotenoid-rich vegetables 

and fruits could protect humans against cardiovascular 

disease, certain cancers and other degenerative diseases 

(Hu et al 2008). The main objective of this work was to study 

the effects of four environmental growth parameters such 

salinity, temperature, pH adjustment, and cultivation time and 

the interaction effects of these factors on cell growth and 

carotenoids production. The other aim is to select the 

optimum conditions for the production of β-carotene. This is 

an important step in the framework of large scale β-carotene 

production from microalgae for nutraceutical, food or 

pharmaceutical applications.

MATERIAL AND METHODS

Isolation, identification and maintenance of algae 

culture: Dunaliella salina (Morocco-10) was isolated from 

evaporating salt ponds in the Sidi Abed salt lagoon (33°02N, 

08°42'w)El Jadida County in Sidi Abed Province, Morocco 

(  1). This strain was identified using a traditional Fig.

taxonomy key (Borowitzka and Siva 2007) and confirmed 

with the Basic Alignment Search Tool (Blast) of NCBI 

(Sahnouni et al 2014) and phylogenetic analysis of Internal 

Transcribed Spacer 2 (ITS2) sequences as described by 


