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Fermentations are complex 

and unpredictable 

processes

Large volumes of data are  

generated during the 

process

The development of data-

driven models, such as 

machine learning

• Better knowledge of the process

• Improve predictability

Objectives

Predict MELs concentration at 

the end of the fourth day of 

fermentation

Predict MELs concentration at 

the end of the seventh day of 

fermentation

Develop a pipeline that can be 

applied to future MELs datasets

Methodology
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Dataset

Day 0 Day 2 Day 4 Day 7

Offline measurements (glucose, 

biomass,…) were taken every 2 

days and then at the seventh day

Constructed from 4 different 

experiments 

47 shake 

flasks samples 

42 features

9 categorical 

features

33 numerical 

features

Clean 

dataset
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Machine learning models 

For each machine learning 

model used, different 

hyperparameters 

combinations were tested in 

the training set

Hyperparameter tuning 

using grid search

Random ForestSupport vector machine Neural Network

Testing

Forecast MELs 

production at the 

end of the seventh 

day, using data 

unseen by the 

models 

Results

Forecasting of test 

samples of MELs 

production at the end 

of day 4 using 

different models and 

feature subsets

Forecasting of test 

samples of MELs 

production at the end 

of day 7 using 

different models and 

feature subsets

Models: Feature subset Mean Squared Error Mean Absolute Error

Random Forest: LASSO 9.48 2.52

Support Vector Machine: PCA 36.25 4.63

Neural Network: ANOVA 1.63 1.10

Case-study:
Mannosylerythritol lipids (MELs) fermentation

Production is not yet cost-effective to be 

economically viable at larger scales 

MELs are 

biosurfactants 

that can be 

used in the 

pharmaceutical 

and food 

industries

Generates Allows

Conclusions

Predictions for day 4 were more accurate than 

those for day 7, likely because the MEL 

production in the early stages of fermentation 

is more strongly influenced by a specific 

feature or set of features. 

The ability to forecast the MEL concentration 

for day 7 with data from the first 4 days of 

fermentation is quite promising as an early 

batch quality assessment metric.

Both results are promising 

as they show that it is 

possible to have reliable 

predictions for day 4 and 

day 7. This could in turn 

help reduce the costs 

associated with the 

process, making it more 

economically viable.

Validation set

During training, a 

validation set was 

created and used to 

validate the models 

and the 

hyperparameters

Models: Feature subset Mean Squared Error Mean Absolute Error

Random Forest: ANOVA 3.45 1.49

Support Vector Machine: Correlation 28.24 4.08

Neural Network: Correlation 0.69 0.58

Day 4 Day 7

Want to learn more 

about this work? 

Check out the 

article! →
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