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Abstract

Rheological behaviour of culture broth stands dsrmlamental parameter in bioprocess performances
because it affects simultaneously heat and massféraas well as flow pattern. It is then of finsterest

to get on-line characterization and to model tremlbgical behaviour of the fermentation broth riatato
the microbial activity (specific kinetics, growtate, physiology, morphology, cell concentration).

In this context, our scientific objectives dealghathe identification of the impact of physical pesties

of complex three-phase broth on bioprocess perfocem with the development of an experimental
platform enabling on-line rheometry measurementsnducell cultures. In this way, a bioreactor was
equipped with a derivation loop including a speciin-line rheometric device. In a first time, fraot
curves of calibrated ducts were achieved with Newato and non-Newtonian shear-thinning model
fluids. In a second time, axenic cultures with tm@roorganisms of different siz&¢cherichia coliand
Yarrowia lipolyticg were carried out in order to produce high bioneasentrations.

The unigueness of friction curve is confirmed witbdel fluids, and validates our approach to ingadé
on-line rheometry of broths. The results obtaingth V. coli and Y. lipolytica cultures respectively
ranging between ~40-~11Qgy.I" and ~75-~105gw.I" are reported. Fory. lipolytica off-line
rheometry demonstrated a shear-thinning behaviouelation with biomass concentration whereas on-
line viscosity measurements established in lamitew regime for higher shear rates highlighted a
Newtonian plate. FoE. coli, on-line and off-line viscosities exhibited ther&tendency but strongly
differed in term of magnitude. In this case, seiassumptions could be formulated to explain this
difference: (i) thermal dependency of apparentosgy, (ii) biological activity, (iii) volume gasrdction
(aeration and biological production) in brothBQ-40%v/v) and (iv) shear rates (correlated to flow
regime).

Impact of different phases on apparent viscosityhfgh biomass concentration above 14fgl™ will be
investigated in close future.
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