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PROCESS DESIGN: OPTIMIZED FED-BATCH PROCESS

= Problem formulation:

« Fixed batch time (7 days)
« Constant light stress per cell

* Goal: Maximization of the f-
carotene concentration by
optimizing the nitrogen feeding

email: rihko@mpi-magdeburg.mpg.de

ProPhoS
Biochemical Production
Systems using
Photosynthetic Organisms

Natural B-carotene from the photosynthetic organism Dunaliella salina is
considered as a high-value microalgal product. The design of an
economically feasible and robust B-carotene process is challenging due
to the high number of unknown model parameters and biological
variability. We aim to provide qualitative and quantitative metabolic data
on carotene accumulation and the underlying stress response. In
combination with a robust modeling framework consisting of dynamic-
kinetic reactor models and genome-scale dynamic flux balance analysis
(DFBA) the potential of microalgal processes can be fully exploited.

Optimized fed-batch design outperforms the batch:
Output improvement:

« 2.46-fold biomass density

« 2.07-fold B-carotene density

« 1.52-fold B-carotene productivity
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GENOME-SCALE METABOLIC MODEL

= Model characteristics:

« Multiscale model: extracellular dynamics combined with intracellular metabolism .+ Open pondsin industial || - Pigmentuse as / _ﬂ:i;m;_ 5 i;catzna
« 10 dynamic states (reactor dynamics, components of biomass) prodietonsies E‘Ei.‘?m;}fmmgmm "‘+ iz : « Yeast

+ Genome-scale metabolic network reconstruction from Chlamydomonas reinhardtii - : N |

« = 1700 metabolites, 4000 reactions Main product . Y
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Analysis of Population Dynamics

Analysis of Biomass Composition Overall C-Yield (organic + ag. phases):
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