
Appendix A 

The kinetic model used in this work was described by the next equations, r (mmol/h): 
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Where F is equal to 1 if substrate concentration is bigger than 1 (mM) on the contrary case is equal 

to cero, this is the reason why this model is called ‘on-off’. Please note that  the Global reactions 

are without hydrolysis. 

To solve the entire model we also considered the following differential equations to describe the 

rate of all involved components during fermentation.  
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Table A.1. List of fermentation model constants 

Reaction Vmax Km Kma Kmb 

r1 1.A0  5.45  A3.11  3A.4A 

r2 21.8A  1.54   



r3 42.15  4.0A   

r4 2.15  173.16   

r5 7.47  131.35   

r6 67.64  3.12   

r7 1A.50  22.21   

r8 8.08  4.5A  45.04  

rA 34.84  0.71   

r10 33.A8  10.AA   

r11 4.60  7.40   

r12 0.53  18.25  6.37  

r13 0.01A    

r14 A2.47  16.46   

r15 0.23  2.20  0.00105  

r16 11.A6  0.48  24.74  175.2A 

r17 31.10  1.33   

r18 A2.81  1.30  86.04  148.15 

r1A 1.55  3.33  51.80  A6.20 

r20 AA.47  4.66   

r21 131.35  25.78   

r22 0.15  0.06  0.11  

r23 1.A0  5.45  A3.11  3A.4A 

 

For hydrolysis, Kadam et al. (2004) utilized a Langmuir-type isotherm to describe the enzymatic 

hydrolysis of cellulose; in this model, the inhibitory effect on celluloses and other sugars present in 

the biomass hydrolyzated was considered as well in the effect of temperature 
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Figure A-1. Metabolic pathway for xylose and glucose consumption 
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