Effectiveness of mid infrared spectroscopy to predict milk phosphorus content
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Abstract

Mid infrared spectra have been used since the late 2000s to phenotype new traits through
prediction equations. Fine milk composition is particularly concerned by this technological
(nevolution. Several research teams have worked on predicting milk fatty acids and
composition by this method (Soyeurt et al, 2006, 2008, 2011; Rutten et al, 2009, De Marchi
et al, 2011; Ferrand et al, 2011; Maurice-Van Eijnidhoven et al, 2013). On the contrary, only
few teams (Soyeurt et al, 2009; Govignon-Gion et al, 2015; Toffanin et al, 2015; Visentin et
al., 2016) have investigated the effectiveness of mid infrared spectroscopy to predict major
mineral contents.

The objective of the present study was to develop prediction equation for milk phosphorus
content using mid infrared spectroscopy. Individual milk samples (n=495) were collected on
495 Montbeliarde, Normande and Holstein cows from 195 French herds in 2010 and kept frozen
until analysis. For each milk sample, reference analysis for the determination of phosphorus
content was undertaken with Allen’s colorimetric method (Pien, 1969), and the mid infrared
spectrum was stored and standardized (Grelet et al, 2015). Phosphorus content ranged from
769 to 1273 mg/kg (mean = 992 mg/kg and standard deviation = 78 mg/kg).

The prediction model was calibrated on a total of 348 individual data (70.3% of the database)
using partial least squares regression using 446 wavelengths. The number of latent variables
was chosen using a k-fold cross-validation with 10 segments. An external validation was
performed on the remaining 147 data. The adjusted coefficient of determination (0,76) and the
standard error (60 mg/kg) obtained on the validation dataset, which indicate the predictive
ability of an equation, suggest that the model is effective to study phosphorus content at the
population level. The accuracy of this model is good enough to give phenotypic information
potentially usable for genetic selection and research projects.
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