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Motivation

Docosahexaenoic acid (DHA) is a polyunsaturated fatty acid (PUFA) with a beneficial effect on human health. The main
source of DHA for the human diet is fatty sea fish. To maintain a high amount of DHA in fish grown in aquaculture,
fishes are fed with fish oil. Fish oil is also used as an additive in the food industry. The utilization of this fish oil has
several drawbacks, as it contributes strongly to the ocean’s overfishing and contains environmental pollutions [1].

C. cohnii is a heterotrophic marine dinoflagellate which can be used for biotechnological DHA production [1]. The
process is divided in two phases: in a growth phase and a shorter production phase, in which the amount of DHA per
cell can be doubled.

In the project a screening system in deep well plates with the application of oxygen vectors was developed. With this
screening system a DHA content of 25 % per cell dry weight was reached at the end of the growth phase. The
possibility to obtain this results in larger scale has to be demonstrated.

Challenges in process development:

» High oxygen demand during growth and synthesis of fatty acids
« algal cells are sensitive to high shear forces - hamper the application of directly aerated systems [2]. 2
« high chloride concentration of the media = corrosion of steel reactors. e
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- To overcome these limitations the application of polymer based bioreactors as alternative are evaluated. phase characterized by lipid particle enrichment

Results
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The two dimensional movement
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oxygen mass transfer rates into
the medium. The DO is
regulated during the cultivation
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« Both system designs seem to be adequate for further development for the application in marine bioprocesses.

» A process control using the exhaust gas analysis will improve process robustness.

» Applying our developed plate screening system, the influence of different hydrophobic and hydrophilic additives on the DHA production is investigated to
enhance the volumetric DHA content in the production phase.
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