N

N

Multiblock PLS-DA on fecal and plasma
visible-near-infrared spectra for discriminating young
bulls according to their efficiency. Preliminary results

Donato Andueza, Fabienne Picard, Isabelle Constant, Clément Fossaert, Anne
de La Torre Capitan, Gilles Renand, Juliane Pourrat, Marion

Brandolini-Bunlon

» To cite this version:

Donato Andueza, Fabienne Picard, Isabelle Constant, Clément Fossaert, Anne de La Torre Capitan,
et al.. Multiblock PLS-DA on fecal and plasma visible-near-infrared spectra for discriminating young
bulls according to their efficiency. Preliminary results. Conférence Chimiométrie 2020, Jan 2020,
Liege, Belgium. , 2020. hal-02494585

HAL Id: hal-02494585
https://hal.science/hal-02494585
Submitted on 28 Feb 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche frangais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial 4.0 International License


https://hal.science/hal-02494585
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://hal.archives-ouvertes.fr

27 au 29 :

Janvier

Multiblock PLS-DA on fecal and plasma visible-near-infrared spectra
for discriminating young bulls according to their efficiency.
Preliminary results

D. Andueza' F. Picard' I. Constant' G. Cantalapiedra' C. Fossaert” A. De la Torre-Capitan' G Renand” J. Pourrat' M.
Brandolini-Bunlon*

! Université Clermont Auvergne, INRAE, VetAgro Sup, UMR Herbivores, F-63122 Saint-Genés-Champanelle, France,
donato.andueza@inra.ft, fabienne.picard@inra.fr, isabelle.constant@inra.fr, anne.de-la-torre-capitan@inra.fr,
gonzalo.cantalapiedra@inra.fr, juliane.pourrat@inra.fr

’IDELE, Institut de I’Elevage, France, clement.fossaert@idele.fr

’INRAE- AgroParisTech, UMR 1313 Génétique Animale et Biologie Intégrative, F-78352 Jouy-en-Josas, France,
gilles.renand@inra.fr

4Université Clermont Auvergne, INRAE, UNH, Plateforme d’Exploration du Métabolisme, MetaboHUB Clermont, F-
63000 Clermont-Ferrand, France, marion.brandolini-bunlon@inra.fr

Keywords: NIRS, classification, feed conversion efficiency, bovine animals, chemometric treatments.

1 Introduction

Ruminants are able to convert fibrous feeds, such as forages, into high-quality protein products. The
efficiency of this conversion is variable between individual animals [1]. Consequently, the selection
for increased feed efficiency could be possible. Feed efficiency in beef cattle has been traditionally
measured by the feed conversion efficiency (FCE) index, defined as the ration between the animal
body weight and the feed consumed. Between-animal variation in FCE seems to be determined
mostly by digestion and metabolic mechanisms.

A major limitation to measuring feed efficiency is the time and cost involved. According to [2]
cheap and rapid methods for predicting FCE are needed. Some authors have shown that near
infrared spectroscopy (NIR) is able to predict animal responses as digestibility and/or intake [3] but
its use for identifying efficient animals has not been explored. This task could be performed using
NIR spectra obtained from feces as representative of the digestion process and from those of plasma
as representative of metabolic processes.

The objective of this study is to evaluate the feasibility of fecal and plasma NIRS spectra for
predicting FCE and to analyse the effect of combining both spectra types throughout multiblock
analysis on the prediction of the FCE.

2 Material and methods

182 animals were tested for feed efficiency during a minimum length of 180 days. Individual feed
intake was measured daily and the weight was recorded fortnightly during the experimental period.
Animals were divided into two groups according to their FCE value: higher and lower than the
median FCE respectively. More than half of the bulls (n=95) were fed a diet consisting of 70:30
grass silage and fibre rich concentrate whereas the rest (n=87) were fed maize silage and starch rich
concentrate in the same proportions. Blood and feces samples were obtained four weeks before the
end of the test. Near infrared spectra were obtained on ground dried feces whereas spectra of dried
plasma according to the DESIR method [4] were recorded. Both spectra types were obtained in a
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Foss NIRSystems model 6500 scanning VIS/NIR spectrometer (Foss NIRSystems, Silver Spring,
MD, USA). Spectra were obtained using a 50mm diameter ring cup and they were scanned in
reflectance mode at 2 nm intervals from 400 to 2500 nm. For feces, and plasma spectra sets
separately, the raw reflectance spectra representing the two FCE groups underwent discriminant
analysis using a partial least squares discriminant analysis (PLS-DA). Additionally, a multiblock
PLS-DA was performed using both spectra types (feces and plasma) according to [5]. The models
were selected and evaluated via a cross-validation procedure based on the prediction error rates.

3 Results and discussion

The error rates of calibration and cross validation procedures are presented in Table 1. The ERcv of
different models for discriminating the FCE of young bulls varied between 0.22 and 0.33. The
ERcv associated to the model developed on NIR spectra from feces was lower than that associated
to the model built on NIR spectra from plasma. This result suggest that FCE would be better
correlated to the digestion rather than to metabolic processes. The ERcv associated to the
multiblock model on both types of spectra was similar to that of the model developed from feces.
Furthermore, the multiblock model shown than the block of feces spectra was the most important in
the group discrimination (BIPc = 0.86).These results suggest that the information related to the FCE
contained in the feces and plasma spectra was similar and combining both types of spectra does not
improve the discrimination results obtained from feces NIR spectra.

Table 1 — Error rate of calibration (ERc), error rate of cross validation (ERcv) and number of components
(T) of the PLS-DA models for discriminating the feed efficiency conversion of young bulls using near
infrared spectra from faeces, plasma or feces+plasma (F+P).

ERc ERcv T

Faeces 0.23 0.22 2
Plasma 0.29 0.33 4
F+P 0.23 0.22 2

4 Conclusion

The results of the current study suggest that the discrimination of FCE of young bulls from feces
NIR spectra can be interesting from a practical point of view. Furthermore, the spectra of plasma do
not provide additional interesting information relative to that of fecal spectra. Finally, more research
should be done in order to confirm these preliminary results using a greater number of animals and
different diets. It would be also interesting to confirm that these results are maintained within diets.
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