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Abstract
The key parameters for scaling up a
plant cell culture system p-oducing
secondary metabolite were investigated.
Using a 5 L stirred reacto” as an
investigating system, the mixing intensity,
shear stress, oxygen transfer rate and other

physical factors generated from different
impeller configurations and  operation
conditions were studied. The result shows
that Maxblend impeller had the best mixing
effect, and lower shear stress, but the oxygen
transfer rate is not satisfactory. The impellers
generating radial flows, flat-blade turbine
and the flat-blade turbine coupled with
pitched blade impeller installed beneath the
former impeller had higher oxygen transfer
coefficient.

Based on the result of different
controlling factors, we observed that within
the controllable range, the effect of mixing
and shear stress was not as great as that of
aeration. In a lower shear stress environment,
the growth rate was higher at the beginning,
but it was easier to cause oxygen limitation.
If we increased the aeration rate to 0.08 vvm
or 0.1 vvm, the growth rate was retarded.
When the aeration rate was higher than 0.1
vvm, the concentration of L-DOPA was
decreased. Therefore, the most important
factors for scale-up was dissolved oxygen
and the stripping-off effect of aeration.

Keywords: Plant cell culture, Secondary
metabolites, Bioreactor, Agitators, Power
consumption, Mixing intensity, Gas-liquid
mass transfer rate.
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Fig. 1. Power curve for different impellers.
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Fig. 3-1. Time course of cell growth and L-C OPA
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