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Abstract — Microalgae have been considered as a promising microorganism in the field of bio-industry due to their
abilities to fix carbon dioxide as well as biosynthesize valuable secondary metabolites. Of many lighting sources for
microalgal cultivation, LED (Lighting Emitting Diode) has been emerged as the appropriate choice with multiple advan-
tages over the conventional bulbs. However, it is only in recent years that we have witnessed the possibility of appli-
cation of LED into microalgae cultivation system. LED will serve as an evolutionary lighting source for microalgae
cultivation system and open the frontier for integrative bio-industries. In this paper, we present the comprehensive
review on the recent trends of LED applications into microalgal biotechnology.
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Fig. 1. A comparison of light-emitting diode costs and light output
versus time [7].
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Fig. 3. The effect of LED light on microalgae growth.
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Table 1. Products synthesized by microalgae

Purpose Microalgae Products
Dunaliella salina [B-carotene
L Haematococcus pluvialis Astaxanthin, cantaxanthin, lutein
Antioxidant . i K
Chlorella vulgaris Cantaxanthin, astaxanthin
Chlorella pyrenoidosa Lutein, violaxanthin

Haematococcus pluvialis, H. lacustris, Chlorella. zofingiensis, C. vulgaris

Anti-Inflammatory  Gyrodinium impudicum
Chlorella stigmatophora

Astaxanthin
p-KG03
Hydrosoluble components, sterols

Phaeodactylum tricornutum

Haematococcus pluvialis

Skeletonema costatum

Euglena viridis

Askeletonema costatum

Chlamydomonas reinhardtii, Chlorella vulgaris

Antimicrobial Peridinium bipes
Goniodoma pseudogoniaulax
Gambierdiscus toxicus

Prorocentrum lima

Dinophysis fortii, Staurastrum gracile, Pleurastrum terrestre,
Dictyosphaerium pulchellum, Klebsormidium crenulatum

Chlorococcum HS-101
Chlorokybus atmophyticus

Eicosapentaenoic acid

Short chain fatty acids

Unsaturated, saturated long chain fatty acids
Organic extracts

Extra-metabolites

Methanolic and hexanolic extracts
Water-soluble extract

Goniodomin A

Polyether compounds (gambieric acids A and B)
Polyether compounds

Methanol extracts

a-Linolenic acid
Acetone extract

Navicula directa
Gyrodinium impudicum

Polysaccharide
p-KGO03 exopolysaccharide

Antiviral K . .
Dunaliella primolecta Pheophorbide a-, b-like compounds
Chlorella autotrophica Sulfated polysaccharides
. Haematococcus pluvialis Astaxanthin
Antitumoral ) L . . . .
Peridinium bipes Diadinochrome A, B, diatoxanthin/cynthiaxanthin
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Fig. 7. New design photobioreactor with open ponds (a) and red
LED (b) for wastewater treatment.
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