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Abbreviations: Conversion (%): [(g consumed glucose/g feeding glucose) x 100], dilution of medium glucose by NaOH feeding was considered in the 
calculations 
mp: Specific gluconic acid productivity, [g gluconic acid/(g biomass x h)], Rj [g/(l x h)]/biomass concentration (g/l), g/(g x h) 
Rj: Formation rate of the generic product (volumetric productivity), g gluconic acid/(l x h), gluconic acid concentration (g/l)/RT (h), g/(l x 
h) 
Rs: Glucose consumption rate, g/(l x h), [(g feeding glucose-g consumed glucose)/RT (h)], g/(l x h) 
RT: Residence time - hours, [Bioreactor volume (ml)/(medium feeding rate (ml/h) + NaOH feeding rate (ml/h))], h 
Selectivity (%): [(g gluconic acid/g consumed glucose) x 100] 
Yield (%): [(g gluconic acid/g feeding glucose) x 100] 

 

New alternative processes for the continuous production 
of gluconic acid by Aureobasidium pullulans, using 
biomass retention by cell immobilization or cross over 
filtration, are described in the present work. 315 g/l 
gluconic acid was continuously produced in chemostat 
cultures at 21 hrs residence time without any biomass 
retention. 260 g/l gluconic acid was produced in 
fluidized bed reactor at 21 hrs residence time. The 
support carrier was overgrown resulting in limitations 
of oxygen transfer towards the inner layers of 
immobilized biomass. 375 g/l gluconic acid was 
produced under continuous cultivation at 22 hrs of 
residence time with a formation rate for the generic 
product of 17 g/(l x h) and a specific gluconic acid 
productivity of only 0.74 g/(g x h), using biomass 
retention by cross over filtration. 370 g/l were obtained 
at 19 hrs RT and 100% conversion with 25 g/l biomass 
and a formation rate of 19 g/(l x h). At 100% 
conversion, a selectivity of only 78% was determined at  
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22 hrs and of 77% at 19 hrs RT, because of the very 
high biomass concentration. Biomass retention makes it 
possible to break the existing link between growth and 
residence time. 

As a multifunctional carbonic acid, belonging to the bulk 
chemicals and due to its physiological and chemical 
characteristics, gluconic acid  itself, the gluconolatone 
form and its salts (e.g. alkali metal salts, in especially 
sodium gluconate) have found extensively versatile uses in 
the chemical, pharmaceutical (e.g. iron and calcium 
deficiency), food, beverage, textile and other industries 
(Hustede et al. 1989; Anastassiadis et al. 2003; Znad et al. 
2004). Additionally, it can be exploited for cleaning 
purposes (e.g. diary industry) as well as for the extraction 
of trace elements like calcium, copper and iron. Gluconic 
acid can have further applications for the solubilization of 
phosphate (Fenice et al. 2000; Vassilev et al. 2001; 
Rodríguez et al. 2004) and as a cement additive in the  
 

 






















