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 METSTOICH, a metabolite balancing software 

package, was developed for use in teaching 
metabolic pathways and their interactions.   

 
 Based on the metabolism of Baker's Yeast, the 

package has been used to examine the relationship 
between cell yield, cell composition, P/O ratio, and 
energy (ATP) utilisation during cell growth.  
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The underlying calculation package of 
METSTOICH was written in Excel with a front-
end designed in Visual Basic.  It runs on 
Microsoft Windows 98, 2000 and XP with 
Microsoft Office 2000 and XP. Detailed output 
reports can be exported to a Microsoft Excel 
workbook. 
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Based on the specified yeast metabolism, 
METSTOICH involves 168 anabolic reactions, 72 
catabolic reactions and more than 170 chemical 
species and 16 branch point metabolites.   



Software Enabling the Study of the Practical 
Consequences of Metabolic Pathways Interactions – 
METSTOICH 

  



Software Enabling the Study of the Practical 
Consequences of Metabolic Pathways Interactions – 
METSTOICH 

  



Software Enabling the Study of the Practical Consequences of Metabolic 
Pathways Interactions – METSTOICH 

  

Table 1. Comparison Between Model Results and Typical 
Literature Values 

 Calculation Inputs and 
Results 

Acceptable Range 

P/O Ratio 2.00 2.00 2.00 2.00 

ATP 
utilisation 
efficiency 

30% 20% 10% N/A 

g-glucose 
/100g-cell 

159.80 184.22 221.33 222.22 – 181.82 * 

Percent glucose used for: 

Biosynthesis 84.84% 72.59% 61.25% 54.0 –64.8% * 

Energy 
generation 

15.16% 26.41% 38.75% 46.0 – 35.2% * 

Y (g cell / g 
glucose) 

0.626 0.543 0.452 0.45 - 0.54 
(Barford, 1991a, 
1991b) 

YATP/X (g cell / 
mol ATP) 

25.43 18.01 7.19 6.29 – 9.86 *  
 
Note:* Estimated data, assuming biomass is composed of 48 wt% 
carbon. 
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Conclusions: 
 
The simulation was then trialed in the postgraduate course BIEN502 
(Biochemistry for Bioengineering). Initial trials indicated that the 
package provides a useful supplement to traditional methods in 
teaching metabolism. Student evaluation of the course indicated 
that the simulation was considered a very useful supplement to 
traditional teaching methods, and that it was easy to use and to 
understand. Some minor operational faults and some suggestions 
by the students for further improvement were incorporated into a 
revised simulation. This will be trialed further in CENG565 
(Environmental Biotechnology) and CENG361 Biochemical 
Engineering. In addition, a supplementary grant will allow it to be 
trialed in Biochemistry, where the more basic biochemical details 
will be focused upon. 
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