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𝑆
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𝑆
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Fig. 2 Concentrations of biomass, 

glucose and product

Different structures, describing glucose 

consumption rate



Strain

Best 

approximation 

structure

Error

Lowest 

approximation 

structure

Error

1 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.8083 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

0.8449

2 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆+𝐾𝑆
0.4480 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥

𝑆

𝑆+𝐾𝑆

𝐾𝑖,𝑃

𝐾𝑖,𝑃+𝑃 0.4607

3 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.3829 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

0.3964

4 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.3946
𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥

𝑆

𝑆+𝐾𝑆 66.4209

5 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.8881 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

0.9248

Table 1 Results for the errors with the different 

strains



Strain

Best 

approximation 

structure

Error

Lowest 

approximation 

structure

Error

6 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.7809 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆+𝐾𝑆
1 −

𝑃

𝐾𝑖,𝑃 0.8219

7 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

0.6004 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆+𝐾𝑆
1 −

𝑃

𝐾𝑖,𝑃 0.6061

8 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.5177 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

0.5405

9 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

1.2312 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 1.3480

10 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.9018
𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥

𝑆

𝑆+𝐾𝑆 1.4884

11 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

0.4385 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.4633

Table 2 Results for the errors with the different 

strains



Strain

Best 

approximation 

structure

Error

Lowest 

approximation 

structure

Error

12 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

0.3100
𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥

𝑆

𝑆+𝐾𝑆 0.3823

13 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.6705 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

0.7283

14 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.7067 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆+𝐾𝑆
1 −

𝑃

𝐾𝑖,𝑃 26.9551

15 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 0.9057 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

0.9638

16
𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥

𝑆

𝑆+𝐾𝑆 2.2638 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆+𝐾𝑆
1 −

𝑃

𝐾𝑖,𝑃 93.6400

17 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆

𝐾𝑖,𝑃
𝐾𝑖,𝑃 + 𝑃

2.2380 𝑞𝑆 = 𝑞𝑆,𝑚𝑎𝑥
𝑆

𝑆 + 𝐾𝑆 +
𝐾𝑆
𝐾𝑖,𝑃

𝑃2 2.4716

Table 3 Results for the errors with the different 

strains



STRAIN 4 – Comparison between best structure (A) and 

lowest approximation structure (B)

(A)

(B)



STRAIN 16 – Comparison between best structure 

(A) and lowest approximation structure (B)

(A)

(B)



STRAIN 14 – Comparison between best structure (A) and 

lowest approximation structure (B)

(A)

(B)



STRAIN 12 – Comparison between best structure (A) and 

lowest approximation structure (B)

(A)

(B)



ACKNOWLEDGEMENTS

This research was funded by the Bulgarian National Scientific Fund, 
Grant КП- 06- H32/3 “Interactive System for Education in Modelling and 

Control of Bioprocesses (InSEMCoBio)”



THANK YOU FOR YOUR 

ATTENTION


