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Initial information of gluconic acid 
fermentation
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Biochemical model and 
reaction scheme reduction
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Reducted biochemical 
model

;xR
dt

dX


;GOTx RR
dt

dG


;GAGOT RR
dt

dGOT


;GAR
dt

dGA


2 2

*

2 20.5 ( );GOT H O L

dO
R R К а O О

dt
    

2 2

2 2 ;H O

dH O
R

dt
 

where

2 2 2 2

decom

H O GOT H OR R R 
;

k

Xk
XRx


 max ; 

GA

GA

GAGA
k

GAk
GAR

)( 
  ;

;xR
dt

dX


;GAx RR
dt

dG


;GAR
dt

dGA


*

2 20.5 ( ),GA L

dO
R K a O O

dt
   



Reducted model 
simulation



General dynamical model derivation
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General Dynamical Model 
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Model 
transformation
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Biomass and gluconic acid 
observers
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Observers cross 
validation



Adaptive linearizing control design for 
continuous process
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Estimator of new kinetics 
parameters
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Control scheme
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Simulation of the control 
scheme



Acknowledgments: The research has been funded by the

National Scientific Fund of Bulgaria under the Grant КП-06-

Н32/3 “Interactive System for Education in Modelling and

Control of Bioprocesses (InSEMCoBio)”



Thanks for your 
attention


