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h i g h l i g h t s

" Light intensity and photoperiod cycle influences the growth Nannochloropsis sp.
" Light intensities at three photoperiod cycles are 50, 100 and 200 mol m�2 s�1.
" Maximum cell growth was obtained at 100 mol m�2 s�1 and 18 h light: 6 h dark cycle.
" Improved specific growth rate is accompanied by improved lipid yields.
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a b s t r a c t

Illumination factors such as length of photoperiod and intensity can affect growth of microalgae and lipid
content. In order to optimize microalgal growth in mass culture system and lipid content, the effects of
light intensity and photoperiod cycle on the growth of the marine microalgae, Nannochloropsis sp. were
studied in batch culture. Nannochloropsis sp. was grown aseptically for 9 days at three different light
intensities (50, 100 and 200 lmol m�2 s�1) and three different photoperiod cycles (24:0, 18:06 and
12:12 h light:dark) at 23 �C cultivation temperature. Under the light intensity of 100 lmol m�2 s�1 and
photoperiod of 18 h light: 6 h dark cycle, Nannochloropsis sp. was found to grow favorably with a maxi-
mum cell concentration of 6.5 � 107 cells mL�1, which corresponds to the growth rate of 0.339 d�1 after
8 day cultivation and the lipid content was found to be 31.3%.

� 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Microalgae are the current renewable feedstock for biodiesel
production due to higher photosynthesis efficiency, fast generation
of biomass and rapid growth potential compared to other energy
crops (Minowa et al., 1995; Milne et al., 1990; Dote et al., 1994).
According to Chisti (2007) rapid growth rate or higher biomass
productivity of microalgae commonly depend on their potential
to double their biomass during exponential phase within 24 h or
in a short period (210 min). The mass of oil yield per unit volume
of the microalgal broth per day is defined as oil productivity and
it is dependent on the growth rate of algal and also its biomass
contents.

Microalgae such as green algae have been found to contain pro-
portionally high level of lipids. Different kinds of microalgae have

different capability in producing lipid yields for lipid productivity,
depending on types of microalgae species. Among the locally mar-
ine microalgae, Nannochloropsis sp. displayed the best potential
micro-biodiesel production because they have both high biomass
productivity and high lipid content (Thi et al., 2011). Similar find-
ings were reported by Rodolfi et al. (2009), Moazami et al. (2011),
Chiu et al. (2008) and Gouveia and Oliveira (2009). Recently, Moaz-
ami et al. (2012). Have produced Nannochloropsis sp. in a large
scale open pond system with illumination provided by daily sun-
light (150 lmol m�2 s�1). Nannochloropsis sp. is a photoautotrophic
microalgae belonging to the Eustigmatophyceae classis. Marine
microalgae Nannochloropsis sp. contains high levels of lipids from
31% to 68% dry weight (Chisti, 2007). Damiani et al. (2008) and Pyle
et al. (2008) reported that lipid extraction for Nannochloropsis sp.
has the following composition: triglycerides: 37.74%; other non-
polar hydrocarbons, isoprenoids: 8.72% and polars, glycolipids,
phospholipids: 3.54%. The modification of culture conditions, spe-
cifically the variations of salinity and the concentration of carbon
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