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Abstract Microalgae are considered as superior biodiesel producers, because they could effectively
produce high amount of lipid with fast growth rate. In this study, Chlorella vulgaris was exposed
to various light wavelengths (Amax 470 nmM, Amax 525 nm, and Amax 660 nm) using light
emitting diodes (LEDs) to examine effect of light quality on their growth and fatty acid production
in 0.4-L bubble column photobioreactors. Fluorescent lamps were also used as polychromatic
light sources (control). From the results, biomass productivity was varied by light wavelength
from 0.05 g/L/day to 0.30 g/L/day. Maximum biomass productivity was obtained from red LED
among tested ones. We also observed that contents of oleic acid and linolenic acid, which affect
biodiesel properties, were significantly changed depending on supplied wavelength. These results
indicated that production of algal biomass, and fatty acid content and productivity could be improved
or controlled by supplying specific light wavelength.
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Figure 1. A photograph of LEDs and fluorescent lamp illuminated photobioreactors used in this study (A) and a comparison
between the spectra of various LEDs (blue, green, and red lines) and fluorescent lamp (grey line) (B).
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Figure 2. Time profiles of Chlorella vulgaris growth (g/L)
cultured under different light wavelengths in 0.4-L bubble
column photobioreactors.
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Figure 3. Analysis of fatty acid content and composition
cultured under different light wavelengths in 0.4-L bubble

column photobioreactors. R, B, G, and F stand for red LED,
blue LED, green LED, and fluorescent lamp, respectively.
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Figure 4. Variations of oleic acid (C18:1) and linolenic acid
(C18:3) contents within Chlorella vulgaris as a function of
supplied light wavelength.
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