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Gluconic acid (GA) is an organic acid with many applications in food and chemical industries. GA is produced 
mainly by biotechnological processes and Aspergillus niger is the most used microorganism. This acid is 
obtained by the oxidation of glucose catalyzed by the enzyme glucose oxidase and this reaction has a high 
oxygen demand. Usually, oxygen is the major limiting factor of the process in common stirred tank 
bioreactors. This limitation can be overcome by increasing the total air pressure of the bioreactor. The goal 
of this work is the study of the improvement of oxygen mass transfer rate (OTR) from air to culture medium 
in the production of GA by A. niger 9213 using an hyperbaric bioreactor. Batch cultures were performed using 
glucose as substrate in the presence of calcium carbonate, in a stainless steel stirred tank bioreactor of 400 
mL of working volume, at 1 vvm of aeration rate under 1 bar and 4 bar of total air pressure, corresponding to 
OTR values of 384 mg∙L-1·h-1 and 768 mg∙L-1·h-1, respectively. 
The increase of air pressure led to a significant improvement of GA production. A 5-fold increase on GA 
productivity was reached (around 3 g∙L-1·h-1) by the air pressure raise as well as on glucose uptake rate. The 
positive effect of pressure on GA production by A. niger was obtained using spores solution as inoculum or 
a pre-grown mycelium culture. 
The use of air pressure increase is an effective alternative way of OTR improvement and this showed its 
applicability for GA production. It presents several advantages compared to the use of oxygen- enriched air 
that is costly and requires special handling. 
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