
Author's Accepted Manuscript

Prediction of the type of milk and degree of
ripening in cheeses by means of artificial
neural networks with data concerning fatty
acids and near infrared spectroscopy.

Milton Carlos Soto-Barajas, Ma Inmaculada
González-Martín, Javier Salvador-Esteban, José
Miguel Hernández-Hierro, Vidal Moreno-
Rodilla, Ana Ma Vivar-Quintana, Isabel Revilla,
Iris Lobos Ortega, Raúl Morón-Sancho, Belén
Curto-Diego

PII: S0039-9140(13)00358-5
DOI: http://dx.doi.org/10.1016/j.talanta.2013.04.043
Reference: TAL13836

To appear in: Talanta

Received date: 16 November 2012
Revised date: 12 April 2013
Accepted date: 21 April 2013

Cite this article as: Milton Carlos Soto-Barajas, Ma Inmaculada González-
Martín, Javier Salvador-Esteban, José Miguel Hernández-Hierro, Vidal
Moreno-Rodilla, Ana Ma Vivar-Quintana, Isabel Revilla, Iris Lobos Ortega,
Raúl Morón-Sancho, Belén Curto-Diego, Prediction of the type of milk and
degree of ripening in cheeses by means of artificial neural networks with data
concerning fatty acids and near infrared spectroscopy., Talanta, http://dx.doi.org/
10.1016/j.talanta.2013.04.043

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal
pertain.

www.elsevier.com/locate/talanta



PREDICTION OF THE TYPE OF MILK AND DEGREE OF RIPENING IN CHEESES 

BY MEANS OF ARTIFICIAL NEURAL NETWORKS WITH DATA CONCERNING 

FATTY ACIDS AND NEAR INFRARED SPECTROSCOPY. 

Milton Carlos Soto-Barajas1, MaInmaculada González-Martín1*, Javier Salvador-Esteban1,José 

Miguel Hernández-Hierro1,#, Vidal Moreno-Rodilla2, Ana Ma Vivar-Quintana3, Isabel Revilla3, 

Iris Lobos Ortega1, Raúl Morón-Sancho1, Belén Curto-Diego2 

1Departamento de Química Analítica, Nutrición y Bromatología. Facultad de Ciencias 

Químicas. C/ Plaza de la Merced s/n. 37008 Salamanca. España. 
2Departamento de Informática y Automática. Facultad de Ciencias. C/ Plaza de la Merced s/n. 

37008 Salamanca. España. 
3Área de Tecnología de los Alimentos. Escuela Politécnica Superior de Zamora, Avda. Requejo 

33, 49022 Zamora. España. 
# Current address: Food Colour & Quality Lab., Dept. of Nutrition & Food Science, 

Universidad de Sevilla, Facultad de Farmacia, 41012 Sevilla, Spain 

 

*MaInmaculada González-Martín  e-mail: inmaglez@usal.es Tl,Fax:. 34-23-294483 

Abstract 

The present study addresses the prediction of the time of ripening and type of mixtures of milk 

(cow’s ewe’s and goat’s) in cheeses of varying composition using artificial neural networks 

(ANN). To accomplish this aim, neural networks were designed using as input data the content 

of 19 fatty acids obtained with GC-FID of the cheese fat and scores obtained from principal 

component analysis (PCA) of NIR spectra.  The best model of neuronal networks for the 

identification of the type of mixtures of milk was obtained using the information concerning the 

fatty acid concentration (80% of correct results in the training phase and 75% in validation 

phase). Regarding the information of the near-infrared (NIR) spectra a neural network was 

designed. The aforesaid neural network predicted the ripening of cheeses with 100% accuracy in 

both training and in validation. 

Keywords: Cheese, Classification, fatty acid,NIR spectroscopy, artificial neuronal networks, 

ripening time. 

1. Introduction 

Cheese is currently one of the most widely consumed milk derivatives and is the one affected by 

the highest number of factors. The nutrient values of cheeses and their technological 

characteristics, such as the composition of the different fatty acids, are affected by numerous 

factors such as breed [1], season[2-4], stage of lactation [5-7], and diet[8-11]. Moreover, 

regarding diet, the geographical origin of the milk may have an influence due to seasonal 
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