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Key variables prediction based on mechanism models of 2-KGA

mixed culture fermentation
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Abstract: 2-Keto-L-gulonic acid (2-KGA), the precursor for vitamin C synthesis, is produced by the
mixed culture of Ketogulonicigenium wvulgare and Bacillus megaterium. In this paper, the previously
established kinetic model for 2-KGA mixed culture was firstly tested with the data of 80 industrial
batches. Based on sensitivity analysis, it was found that some insensitive parameters might be assigned
fixed values to minimize computing time. Then, the model was used to predict the most important state
variables, i.e., substrate and product concentrations. Moving data window technique and rolling
parameter identification approach were used in the prediction process. 4 h and 8 h ahead prediction errors

for 2-KGA concentration were less than 5%.
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Table 1 Identified model parameters

Item

Mlmax K, U. K. 20 / Up Kp Xom mz YXZ /S Yp/s K
/h™t /g« L' /h™! /gL' h! ¢ B /Le(g-h)"! /gL 1/g-L' /h! Jgegl/g-g ! /Log!

mean

variance

0.30 0.054 173.7 41.43 0.059 39.29 22.44 19. 20 15. 67 1. 71 0.033 1. 01 1. 007 33.55
0.13 0.171 0.727 0.149 0.474 0.421 0.225 0.716 0.172 0.03 0. 381 0. 06 0. 002 0. 315
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Table 2 Comparisons of two forecast scenarios/ %

Fixed data window Variable data window

Batch

4 h ahead 8 h ahead 4 h ahead 8 h ahead
batch 399 2.13 4. 06 1.67 1. 83
batch 489 2.44 3.29 1.79 2. 89
batch 504 3.34 4. 83 1. 61 1.78
av. err. 2. 64 4. 06 1. 69 2,17
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