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Presentation of a new system to monitor and stabilize mid
infrared spectral data

Clément Grelet, Vincent Baeten, Pierre Dardenne, Juan Antonio Fernandez Garcia, Ouissam Abbas, &
Frédéric Dehareng

Walloon Agricultural Research Centre, Belgium
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*Position of the peaks - Qualitative analysis

sIntensity of the peaks > Quantitative analysis
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But...

Spectra of a same milk could differ:

- between different brands apparatus
- between different models apparatus of the same brand
- between apparatus of the same model of the same brand

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
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Milk “
Classical

Fat, Protein, Lactose, SNF .
_ slope/bias

Casein Hewavitharana et al. 1997. Analyst 122:701-704. .
correction

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

Fatty acids Soyeurt et al. 2006 J. Dairy Sci. 89: 3690-3695
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Spectral
Standardization

ﬁ ) Phenotype

Body Energy status Mc Parland et al. 2011
J. Dairy Sci. 94: 36513661

Methane Dehareng et al. 2012
Animal. 6 : 1694-1701

)
I

Milk Indirect

Blood BHB and NEFA

Lactoferrin Soyeurt et al. 2007 J. Dairy Sci. 90: 4443—4450 M. Gelé etal. 2015, ICAR

Major minerals Soyeurt et al. 2009 J. Dairy Sci. 92: 2444-2454

Coagulation, titrable acidity, pH De Marchi et al. 2009 J. Dairy Sci. 92: 423-432
Acetone, B-hydroxybutyrate, and citrate Grelet et al. 2016 J. Dairy Sci. 99 : 4816-4825
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QUALITY ASSURANCE TOOLS FOR MID INFRARED SPECTROMETRY IN DAIRY LABORATORIES - PART 1

Standardization of FT-MIR
instruments for milk analysis

Bulletin

of the International Dairy Federatlon
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Project :2011-2015

o

Develop MIR models predicting cow status : - .
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PIECE-WISE DIRECT STANDARDIZATION (PDS) M
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PDS Standardization is a solution to
solve these problems

E
SAR U Dairy Sci. 98:2150-2160
\Smg! > hitp:/idx.doi.org/10.3168/jds.2014-8764
Ww# 5 © American Dairy Science Association®, 2015.

e

C. Grelet,' J. A. Fernandez Pierna,' P. Dardenne, V. Baeten, and F. Dehareng?®
Walloon Agricultural Research Center, Valorisation of Agricultural Products Department, 24 Chaussée de Namur, 5030 Gembloux, Belgium

4%, J. Dairy Sci. 100:7910-7921
.._,t;ﬂ;ji.. https:/idoi.org/10.3168/jds.2017-12720

3 @“* @ American Dairy Science Association®, 2017.

b
w

v
Standardization of milk mid-infrared spectrometers

for the transfer and use of multiple models ' 100 machines
C. Grelet,” J. A. Fernandez Pierna,” P. Dardenne,” H. Soyeurt,T A. Vanlierde,” F. Colinet,T C. Bastin, I 3 continents
N. Gengler,t V. Baeten,” and F. Dehareng™' .
*Valorization of Agricultural Products Department, Walloon Agricultural Research Center, 5030 Gembloux, Belgium 13 cou nt ries

tAgriculture, Bio-Engineering, and Chemistry Department, University of Lidge, Gembloux Agro-Bio Tech, 5030 Gembloux, Belgium
tWalloon Breeding Association, B-5590 Ciney, Belgium 40 |a b S
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v'Creation of common models, more robust
v'Use of models on all instruments
v'Sharing of data/models

v'Creation of spectral database
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Daily Monitoring and Stabilization of spectra

1. Monitoring of the stability between 2 PDS standardization

2. If needed, realization of a stabilization procedure



g\iﬁ) Wallonie _
37 recherche Dailycheck O o | e )

Annual Conference Auckland,

‘J”,k CRA-W ICAR2018.NZ New Zealand r 4
Monitoring of the stability in time ‘

Standardization 3

Standardization 1 Standardizatio%

l l Strong perturbation

biased predictions

/} Creation of an alert system
<€ > <€ > for the labs

Month 1 Month 2
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Monitoring of the stability in time

Standardization 1

L
1

Just after the standardization: 10 UHT milks
constituting the stability reference
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Monitoring of the stability in time zealand

= Based on the GH (Global H) which is the standardised Mahalanobis distance

@ 10 UHT milks
constituting the
stability reference
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Monitoring of the stability in time zealand

= Based on the GH (Global H) which is the standardised Mahalanobis distance

@ 10 UHT milks
constituting the
stability reference

(<] ® Variability covered
@ by the stability
@ reference
® @
@ o @ New daily-check
@ sample
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Monitoring of the stability in time zealand

= Based on the GH (Global H) which is the standardised Mahalanobis distance

@ 10 UHT milks
constituting the
stability reference

GH=2 > OK () ® Variability covered
® by the stability
() reference
® @
O/ ) ® @ New daily-check
O sample



¢& Wallonie
%‘}é)) Che he D .I h k THE GLOBAL STANDARD | 7-11 February 2018 %, _
-% CRA w a I yc e c FOR LIVESTOCK DATA Aotea Centre ':’
£ ] Annual Conference Auckland, £
ICAR2018.NZ New Zealan e
Monitoring of the stability in time zealand

= Based on the GH (Global H) which is the standardised Mahalanobis distance

@ 10 UHT milks
constituting the
stability reference

GH =20 O ® Variability covered
@ by the stability
@ reference
® @

/ @ o © New daily-check
@ sample
/ @
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Monitoring of the stability in time zealand

= Based on the GH (Global H) which is the standardised Mahalanobis distance

@ 10 UHT milks
constituting the
stability reference

GH =20 - NOT OK @ ® Variability covered
@ by the stability
@ reference
® @

/ @ o © New daily-check
@ sample
/ ‘
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Monitoring of the stability in time

After n samples out:
Standardization 1 Alert !

L
1

Just after the standardization: 10 UHT milks
constituting the stability reference
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Monitoring of the stability in time

GH of raw daily check

O N
100 | % Q
90 + ; 1

80 F o :. :: %_
70+ A oy

=H
D

50 & o 1

20 40 G0 80 100 120
Samples
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07/08/2017

LUX0101 - Fat value of the last sample : 3,615

07/05/2017

- BATCH 00

- BATGH 01

—— MEDIAN VALUE

MEDIAN VALUE +/- 0.02

Median valus of the batch 01, based

jon Dailychecks from 2017-05-11 fo 2017-05-17

378

377

3,76

375

374

374

373

372

¥

VY

RTINS

/\4

37
3,70
3,69
3,68

67
3,66
3,65
364
363

a7/08i17
06/08/17
Q50817
Q4/08117
03/08M17
Q2108017
01/08/17
310717
3000717
2010717
280717
270717
2600717
2500717
2410717
2300717
2207017
2100717
2000717
19007147
180717
1TITNT
180717
15107117
14107147
1300717
1210717
100717
1000717
Q97T
Q28077
Q77T
060717
a5/0717
0410717
Q310717
Q2077
Q10717
30/06/17
29/0817
2810817
27108017
26/08/17
250817
2410617
2310817
2210817
21108017
2000617
1210817
18/08/17
17108117
168/0817
15/08/17
1408017
13108117
12108017
1170817
10/08M17
Q9/0617
asran?
a7/08i17
Q6/08i17
05/08/17
Q410817
Q30817
azioain?
01/08/17
31108117
30105117
2810517
2810517
27105117
26/0517
250517
24105117
2310517
22105117
21105117
2000517
19106117
18/0517
1710517
18106/17
1510517
14/0517
1310517
12105117
11105117
1000617
0910517
0810517
Q7/05i17
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Alert System

Standardization

L
1

Just after the standardization: 10 UHT milks
constituting the stability reference
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Alert System

Standardization Stabilization Standardization

Just after the standardization: 10 UHT milks
constituting the stability reference
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CRA-W SD fat validation= 0.025834

Impact on Fat

Predicted fat (g/100ml)

Predicted fat (g/100ml)
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Fat predicted values of raw daily check
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Conclusion:

* Routine standardization:
v’ Creation of common models, more robust
v Use of models on all instruments
v’ Sharing of data/models
v’ Creation of spectral database

e Alert detection:
v’ Detection of all deviations/perturbations between 2 monthly ring
test based on GH and/or Parameter measurements

e Stabilization:
v Potential to use models in routine
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