
Aureobasidium pullulans
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Gluconic acid (GA):

Organic acid E574

Global market of GA – expected to
reach a value of € 1.9 billion by
2028

There is an interest in improving GA
production

Submerged fermentation
Aspergillus niger from glucose

Sugarcane molasses
- By-product of sugar-cane industry
- 20 times cheaper than pure glucose

Bioprocessing of sugarcane molasses into 
gluconic acid by Aureobasidium pullulans: effect 
of oxygen transfer rate in stirred and airlift 
bioreactors: Contextualization

Sílvia Fernandes*,Bruna Dias, Isabel Belo, Marlene Lopes 

*Presenting author March, 2023



Oxygen is a key factor
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- High density cultures
- Complex medium with high sugars

concentration

 Evaluate the effect of increased oxygen transfer rate in three different bioreactors

(STR at atmospheric pressure, pressurized STR and air-lift) on sugar consumption and

acid production of batch cultures of A. pullulans.

Air

ீ ைమ ்

Increased air pressure

Oxygen solubility “C ” OTR

(Henry´s and Dalton´s law)

Air

Conventional or
pressurized STR

Airlift

Increased agitation or aeration
rates

kLa OTR
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pH 6.5, 28 ºC
Aureobasidium
pullulans NCYC 4012
110 g∙L-1 of glucose 
+ sucrose
3.5 g∙L-1 CaCO3

PRESSURIZED STR 
- EFFECT OF AIR PRESSURE

AIRLIFT

- EFFECT OF AERATION RATE

STR AT ATMOSPHERIC PRESSURE

- EFFECT OF AGITATION RATE
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The increase of  OTR by increasing agitation rate, air pressure, and aeration rate led to a 
considerable enhancement of  GA yield. 

Lower GA productivity
64 g·L-1 of FOS was produced in the first 24 h



Final Remarks

4

Improvement of gluconic acid yield

Circular bioeconomy concept FOS biosyntesis
(prebiotics) 
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