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R BIRIE AA  Start

BB  Establish a flux balance equation by means of a metabolic network
CC  Establish a dynamic relationship between the concentration of an extracellular
metabolite and a metabolic flux

{RAE I L ALK LS~ R34

r 7 ‘ SR
AR TH TR SE AL T CIT DD s online monitoring performed?
EE  Collect concentrations of extracellular metabolites, and production variables of
S A e LA R e et A i L e the current batch at the current moment
GG IR AT R AR KK TSR R FF  Estimate the metabolic flux according to sampling values of concentrations of

T 1 extracellular metabolites of a plurality of historical batches

T ¥ TR BT v TRAEETE AL AN GG  Combine production variables of a plurality of batches and the metabolic flux
05 2 PR s to form an expanded sample data set

HH  Establish a monitoring model by using principal component analysis

1] Determine a control limit of a monitoring statistical index

JJ Estimate the metabolic flux according to sampling values of the concentrations

of the extracellular metabolites

KK Combine the production variables and the metabolic flux to form a test data set

LL  Estimate test data for filling future moments of the present batch

MM  Calculate the current statistical index

NN Does the set value exceed the control limit?

OO0 Set value

PP Perform alarm processing

QQ Exit?

RR End

(57) Abstract: The present invention relates to a method for monitoring a biological manufacturing process by using a cell metabolic
network. The method comprises the following steps: performing flux balance analysis on the basis of a metabolic network, so as to
obtain a metabolic flux that reflects a cell growth and reproduction process, forming a training data set by using a intracellular metabolic
flux and a production process variable, and establishing a biological fermentation process monitoring model and a statistics control limit;
and on the basis of the monitoring model, performing online monitoring on an operation situation by using a production process variable
that is collected in real time, and a calculated metabolic flux value. In the method for monitoring a biological manufacturing process
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by using a cell metabolic network in the present invention, detectable or observable information during a biological manufacturing
process is used, and undetectable intracellular metabolism information during a cell growth and reproduction process is fully mined,
such that operation situation evaluation and fault monitoring of a production and manufacturing process can be performed in a more
effective manner.
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