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Comparison between autotrophic and heterotrophic cultures of
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Microagae are prokaryotic or eukaryotic photosynthetic microorganisms that can grow
rapidly and live in harsh conditions due to their unicellular or simple multicellular
structure. Microalgae can provide feedstock for several different types of renewable fuels
such as biodiesel, methane, hydrogen, and ethanol. Algae biodiesel contains no sulfur and
performs as well as petroleum diesel, while reducing emissions of particulate matter, CO,
hydrocarbons, and SOx. However emissions of NOx may be higher in some engine types.
Microal gae appear to be the only source of renewable biodiesel that is capable of meeting
the globa demand for transport fuels. In addition microalgae have much higher lipid
yields than those of agricultural oleaginous crops, and they do not compromise arable
land. Microalgae and biofuels hold indeed a promising partnership, but a fully
competitive technology is not expected to be available before the end of this decade,
because the need for one order of magnitude increase in productivity which requires more
efforts to reach higher biomass concentration. Algae can either be autotrophic or
heterotrophic; Some photosynthetic algae are mixotrophic. Heterotrophic cultures can
generate large volume biomass and high productivity of cultures make the heterotrophic
strategy apparently more attractive than the autotrophic approach. Mixotrophic
cultivation was also shown to be a good strategy to obtain a large biomass and high
growth rates, with the additional benefit of producing photosynthetic metabolites.
Microalgae may assimilate a variety of organic carbon sources, (e.g. glucose, acetate,
glycerol, fructose, sucrose, lactose, galactose and mannose), thus avoiding light limitation
and leading to higher biomass productivity. However, heterotrophic cultures have several
major limitations: (1) There is a limited number of microalgal species that can grow
heterotrophically; (2) Increasing energy expenses and costs by adding an organic
substrate; (3) Contamination and competition with other microorganisms. Nonetheless,
many recent studies show that heterotrophic cultures are gaining increasing interest for
producing a wide variety of microalgal metabolites at all scales, from bench experiments
to industrial scale.
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