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Essential in enhancing nutrition and health

• During pregnancy :

 increases birth weight in offspring 

• During childhood :

 increasing height and reducing 
overweight and obesity

• During adulthood :

 positive effects in terms of reducing risk 
of all-cause mortality

Milk consumption: 

(FAO, 2023)
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Milk Recording

Milk Payment

Every 1-3 days

Every 4-6 weeks

Mostly for Milk Payment

Mostly for genetics



From mid infrared spectra to predictions?
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Predict new values



De novo FA C4:0

C6:0

C8:0

C10:0

C12:0

C14:0

C15:0

Mixed FA C16:0

C16:1 cis-9

Preformed FA C17:0

C18:0

C18:1 cis-9

C18:2 cis-9, cis-12

C18:3 cis-9, cis-12, cis-15 (Jensen, 2002)

Fatty Acids Profile



De novo FA C4:0

C6:0

C8:0

C10:0

C12:0

C14:0

C15:0

Mixed FA C16:0

C16:1 cis-9

Preformed FA C17:0

C18:0

C18:1 cis-9

C18:2 cis-9, cis-12

C18:3 cis-9, cis-12, cis-15 (Jensen, 2002)

Fatty Acids Profile



De novo FA C4:0

C6:0

C8:0

C10:0

C12:0

C14:0

C15:0

Mixed FA C16:0

C16:1 cis-9

Preformed FA C17:0

C18:0

C18:1 cis-9

C18:2 cis-9, cis-12

C18:3 cis-9, cis-12, cis-15 (Jensen, 2002)

Fatty Acids Profile



De novo FA C4:0

C6:0

C8:0

C10:0

C12:0

C14:0

C15:0

Mixed FA C16:0

C16:1 cis-9

Preformed FA C17:0

C18:0

C18:1 cis-9

C18:2 cis-9, cis-12

C18:3 cis-9, cis-12, cis-15 (Jensen, 2002)

Fatty Acids Profile



Unsupervised Learning



Unsupervised Learning



Hierarchical Clustering





Dataset of predictions

De novo Mixed Preformed Other
C4 C16 C17 Saturated FA
C6 C16:1 C18 Monounsaturated FA
C8 Total C18:1trans Polyunsaturated FA
C10 C18:1cis9 Unsaturated FA
C12 Total C18:1cis Short chain FA
C14 Total C18:2 Medium chain FA
C14:1cis9 C18:2cis9cis12 Long chain FA

C18:2cis9trans11 Branched FA
C18:3cis9cis12cis15 Omega3

Omega6
Odd chain FA
Total Trans FA
Total C18:1

Walloon Dataset :

• 774,781 records
• 2835 farms 
• Between 2018 and 2021

Selected Subset

• 27,322 records
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Prediction models

• Using a 10-fold cross-validation
• From the previous variables (Accuracy = 91.81%)
Random Forest model with the 31 variables (FA profile)
• From the MIR spectra (Accuracy = 76%)
Random Forest model with 289 wavelengths and 1st derivative
• Insure the transferability

All data Subset Cluster Analysis Prediction Model



Prediction models

Percentages
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Transition from one cluster to another
~60% to stay in 
same CL

~30% to move
in healthy CL

2-3% to CL2

7-8% to CL5 & CL6

But never directly
to CL3 !
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Time series
• Looking for switch in 

probabilities

• Need on-field 
validation to assess 
the relevancy…

• And usefulness for the 
farmer !



Thanks to all the 
contributors
for their support
Contact : Sébastien Franceschini 
sfranceschini@uliege.be
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CL7

CL4

• SAT
• De novo
• C14
• PROT



CL5

CL3

• Preformed
• TRANS
• INSAT



CL2

CL3

CL6

• Preformed
• CIS
• INSAT



Barplot



Relation with month



Time series
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