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Solid-state fermentation (SSF) and semi-solid fermentation are well suited for primary and secondary metabolites production from fungi [1]. Nevertheless, problems of heat removal and nutriments/metabolites diffusion appear in large-scale bioreactors [2]. It is necessary to design better suited bioreactor overcoming drawbacks of SSF and maintaining benefits of SSF. Implementation of a metal structured packing in a bioreactor was performed for the production of a recombinant protein (green fluorescent protein : GFP) from Aspergillus oryzae. The recombinant strain has a reporter gene system which is specifically expressed in solid-state fermentation conditions (glaB promoter). X-ray tomography analysis of the structured packing are performed in order to visualize spatial distribution of the biofilm inside the metal structured packing. This study presents results from fermentation set carried out at 2L bioreactor scale. GFP synthesis is increased in bioreactor equipped with metal structured packing compared to a classical submerged culture (SMF). X-ray tomography analysis shows homogeneous distribution of the mold inside the packing as a constant layer of biofilm. This latter is thicker in immerged mode than in sprayed mode. Next step will consider immersion/aspersion cycles of the inert support in continuous culture and proteomic characterisation of semi-solid conditions. 
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Figure 1 : X-ray tomography analysis of a cross sectional area of the packing (5 cm height) in immerged mode (A) and sprayed mode (B)
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Figure 2 : Quantification of the GFP in the culture supernatant (A) Western blot (Sub = submerged culture; Im = immerged packing; Sp = sprayed packing) (B) Relative importance of the GFP in the culture supernatant
