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Abstract:

This study explores how scale-up and agitation affect the growth of five vaginal Lactobacillaceae strains
with probiotic potential for bacterial vaginosis treatment. Cultures were grown in serum bottles and
stirred bioreactors (300-5000 mL), with agitation speeds ranging from 35 to 280 rpm. The 300 mL
bioreactor used dual Rushton turbines and a marine impeller to assess hydrodynamic parameters like
tip speed, Reynolds number, and power input. Significant agitation-dependent effects on optical density,
specific growth rate, and pH were observed (p < 0.05). Strains showed enhanced growth rates up to 140
rpm — linked to better micro-mixing — while higher speeds led to shear-related growth inhibition. Scale-
up revealed strain-specific growth shifts, with most strains benefiting from increased reactor volume
through improved mixing and power input, even with consistent geometry ratios (D/T, H/T). The data
suggest that while moderate agitation supports uniform and best growth, excessive mixing may inhibit
growth performance. Ultimately, the study emphasises the importance of bioreactor design and agitation
tuning for successful scale-up and efficient cultivation of probiotic Lactobacillaceae in industrial
applications.
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