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Technical session 7: Challenges in Creating Additional Value from Milk Analysis
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•Position of the peaks  Qualitative analysis

•Intensity of the peaks  Quantitative analysis
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- between different brands apparatus

But…

Spectra of a same milk could differ:
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 Common milks analyzed on 
2 instruments from 2 different 
brands
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- between different brands apparatus
- between different models apparatus of the same brand 
- between apparatus of the same model of the same brand

But…

Moreover, even with the same instrument, the spectra could be 
different for the same milk. It's not stable in time !

-T°/humidity in the lab
-Piece replacement
-Maintenance operation
-Use/wear

Spectra of a same milk could differ:
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Milk MIR 
spectra

Milk 
component

Fat, Protein, Lactose, SNF

Casein Hewavitharana et al. 1997. Analyst 122:701–704.

Urea Hansen, P. W. 1998. Milchwissenschaft 53:251–255

Fatty acids Soyeurt et al. 2006 J. Dairy Sci. 89: 3690–3695 

Classical
slope/bias
correction Slope and bias correction 

based on standard 

samples with known 

reference values

Predictions MIR
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ISO 9622|IDF 141

ISO 8196-2|IDF 128-2New applications of MIR spectrometry: QA
practices with new parameters in raw milk                              
analysis

Will be published
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Milk MIR 
spectra

Milk 
component

Fat, Protein, Lactose, SNF

Casein Hewavitharana et al. 1997.

Urea Hansen, P. W. 1998.

Fatty acids Soyeurt et al. 2006

Classical
slope/bias
correction

Blood 
component

Phenotype

Milk Indirect 

Lactoferrin Soyeurt et al. 2007

Major minerals Soyeurt et al. 2009

Acetone, β-hydroxybutyrate Grelet et al. 2016

Blood BHB, NEFA, 

IGF-I, Glucose
Grelet et al.,2016

Coagulation, titrable acidity, pH De Marchi et al. 2009

Energy Balance Dale et al., 2019

Methane Vanlierde et al., 2015

Need for another 
solution

Nitrogen used efficiency Grelet et al. 2019
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Milk MIR 
spectra

Milk 
component

Fat, Protein, Lactose, SNF

Casein Hewavitharana et al. 1997. Analyst 122:701–704.

Urea Hansen, P. W. 1998. Milchwissenschaft 53:251–255

Fatty acids Soyeurt et al. 2006 J. Dairy Sci. 89: 3690–3695 

Classical
slope/bias
correction

Blood
component

Phenotype

Milk Indirect 

Blood BHB, NEFA, 

IGF-I, Glucose
Grelet et al., 2016

Need for another 
solution

Energy Balance Dale et al., 2019

Methane Vanlierde et al., 2015

Nitrogen used efficiency Grelet et al. 2019

Lactoferrin Soyeurt et al. 2007

Major minerals Soyeurt et al. 2009

Acetone, β-hydroxybutyrate Grelet et al. 2016

Coagulation, titrable acidity, pH De Marchi et al. 2009
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www.milkrecording.eu

Tested solution  Standardization of the 
MIR spectra
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In practice 

41 Labs
103 Apparatus

 Standardized instruments for creation of equations
 Standardized instruments for use of equations
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 Common milks analyzed on 2 
instruments from 2 different brands
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To test the standardization 

Prediction models used:
• Total Fat
• BHB milk
• Milk Phosphorous
• Nitrogen use efficiency 

• 6 FT+ apparatus in France
• 7 FT6000 apparatus in Switzerland 

Raw information:
Spectra
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Results: Total Fat predictions

y = 1,0143x + 0,001
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Master Predictions

Fat predictions of master and FR1302 before standardization

y = 0,999x + 0,0061
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Master Predictions

Fat predictions of master and FR1302 after standardization

RMSE : 0.071 RMSE : 0.010
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Results: Total Fat predictions

After STD

0.011

0.007

0.007

0.015

0.009

0.006

0.015

0.007

0.009

0.013

0.009

0.008

0.010

0.006

0.005

0.009

Before STD

0.016

0.016

0.017

0.052

0.052

0.051

0.025

0.018

0.019

0.054

0.055

0.057

0.035

0.032

0.034

0.036

Calibration Cross validation with 4 subsets

Total Fat Unit # terms #N #WL Mean SD SEC R²c SECV R²cv RPDcv

g/100ml 7 1792 212 3.912 0.971 0.007 1.00 0.007 1.00 132.99

R for each sample R for each sample
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Results: BHB milk

y = 2,8761x - 2,2354
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Master Predictions

Mikl BHB predictions of master and SWI0103 before standardization

y = 1,1786x - 0,2893

1,00

1,50

2,00

2,50

3,00

3,50

4,00

1,00 1,50 2,00 2,50 3,00 3,50 4,00

Sl
av

e 
p

re
d

ic
ti

o
n

s

Master Predictions

Mikl BHB predictions of master and FR1302 after standardization

RMSE : 0.963 RMSE : 0.050
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Results: BHB milk

Before STD
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Calibration Validation

BHB milk Unit # terms #N #WL Mean SD RMSEc R²c RPDc #N Mean RMSEv

Log(mmol/L) 9 419 212 0.225 0.171 0.086 0.75 1.97 124 0.156 0.065

R for each sample R for each sample



Walloon Agricultural Research Centre 
To address today’s questions and to prepare tomorrow’s challenges

www.cra.wallonie.be 

Results: Milk Phosphorous

y = 1,0019x + 89,897
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Master Predictions

Milk P predictions of master and SWI0104 before standardization

y = 1,008x - 8,0407
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Master Predictions

Milk P predictions of master and SWI0104 after standardization

RMSE : 91.891 RMSE : 5.430
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Results: Milk Phosphorous

Before STD
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Calibration Cross validation with 4 subsets

P Unit # terms N #WL Mean SD Min Max SEC R²c SECV R²cv RPDcv

mg/kg 10 1083 212 998.1 116.8 509 1447 57.4 0.76 58.71 0.75 1.99

R for each sample R for each sample
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Results: Nitrogen Use Efficiency (NUE) 

y = 0,9574x + 0,0842
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Master Predictions

Nitrogen use efficiency predictions of master and SWI0104 before 
standardization

y = 0,7695x + 0,0481
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Master Predictions

Nitrogen use efficiency predictions of master and SWI0104 after 
standardization

RMSE : 0.076 RMSE : 0.014
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Results: Nitrogen Use Efficiency (NUE) 

Before STD
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Calibration Cross-validation with 4 subset External-cows-validation (25% cows out)

NUE N in milk/N Intake, daily ratio # terms N min max Mean SD SEC R²c SECV R²cv RPDcv SEP R²p RPDp

12 1033 0.10 0.82 0.37 0.10 0.05 0.73 0.06 0.71 1.87 0.05 0.69 1.91

R for each sample R for each sample
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• Standardized instruments for creation of equations
• Standardized instruments for use of equations

Conclusion

Standardization could be a solution for Quality Assurance of recent mid-infrared 
models

Important if you want to create historical spectral database ! 

Any new tools based on MIR models require a QA solution.
e.g. KetoMIR2, MastiMIR

A solution for international collaborations 
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Thank to all our partners


