
Fourier transform infrared spectral data as a tool to predict energy balance, energy- and dry matter 

intake in lactating dairy cows 

Amira Rachah
1,2

*, Nils Kristian Afseth
3
, Valeria Tafintseva

4
, Sabine Ferneborg

5
, Adam Dunstan 

Martin
1
, Egil Prestløkken

5
, Achim Kohler

4
, and Olav Reksen

1 

 

1 
Faculty of Veterinary Medicine, Norwegian University of Life Sciences, Norway 

2
 Sintef Industry, Department of Sustainable Energy Technology, Norway  

3 
Nofima AS, Norwegian Institute of Food, Fisheries and Aquaculture Research, Norway 

4 
Faculty of Science and Technology, Norwegian University of Life Sciences, Norway 

5 
Faculty of Biosciences, Department of Animal and Aquacultural Sciences, Norwegian University 

of Life Sciences, Norway 

Short title: Predicting energy balance using FTIR spectroscopy 

*Correspondence:  Amira Rachah 

Faculty of Veterinary Medicine   

Norwegian University of Life Sciences  

PO Box 369 Sentrum  

0120 Oslo   

Norway 

phone +47 48 400 299 

E-mail: amira.rachah@sintef.no 

  

mailto:rupert.bruckmaier@vetsuisse.unibe.ch


Summary  

The objective of the study presented in this research paper was to evaluate the potential of Fourier 

transform infrared spectroscopy (FTIR) analysis of milk samples to predict body energy status and 

related traits in lactating dairy cows. The body energy status traits investigated included energy 

balance (EB), dry matter intake (DMI) and efficient energy intake (EEI). 

The data included 2371 milk samples from 63 Norwegian Red dairy cows collected during the first 

105 days in milk (DIM). To predict the body energy status traits, calibration models were developed 

using Partial Least Squares Regression (PLSR). The PLSR method was implemented using just the 

FTIR spectral information or using the FTIR together with milk yield (MY) or concentrate 

(CONCTR) as predictors of traits. Analyses were conducted for the entire first 105 DIM and 

separately for the two lactation periods: 5 ≤ DIM ≤ 55 and 55 < DIM ≤ 105. To test the models, an 

external validation on an independent test set was performed. Predictions depending on the parity 

(1st, 2
nd

 and 3rd-to 6th parities) in early lactation were also investigated. Predicting energy status 

stratified by parity and stages of lactation using FTIR together with MY or CONCTR is a novel 

approach. The results obtained in the study suggest that the modelling approach used in this paper 

can be considered as a viable method for predicting an individual cow’s energy status. Accuracy of 

prediction (r) was defined as the correlation between the predicted and reference values for body 

energy status traits. Analyzing FTIR in combination with MY by PLSR, resulted in relatively high 

r-values of EB (r = 0.63), DMI (r = 0.83), EEI (r = 0.84). Stratification of the lactation stages 

improved predictions compared to the analyses including all data 5 ≤ DIM ≤ 105. The accuracy was 

improved if additional data (MY or CONCTR) were included in the prediction model. Furthermore, 

stratification into parity groups, improved the predictions of body energy status. Our results indicate 

that FTIR spectral data combined with MY or CONCTR can be used to improve the prediction of 



body energy status in Norwegian Red dairy cattle. The best prediction results were achieved using 

FTIR spectra together with MY for early lactation. 

 


