
Accepted Manuscript

Multielement determination in orange juice by ICP-MS associated with data
mining for the classification of organic samples

Christian Turra, Márcio Dias de Lima, Elisabete A. De Nadai Fernandes,
Márcio Arruda Bacchi, Fernando Barbosa Jr, Rommel Barbosa

PII: S2214-3173(17)30043-4
DOI: http://dx.doi.org/10.1016/j.inpa.2017.05.004
Reference: INPA 86

To appear in: Information Processing in Agriculture

Received Date: 13 March 2017
Revised Date: 23 April 2017
Accepted Date: 22 May 2017

Please cite this article as: C. Turra, M. Dias de Lima, E.A. De Nadai Fernandes, M. Arruda Bacchi, F. Barbosa Jr,
R. Barbosa, Multielement determination in orange juice by ICP-MS associated with data mining for the classification
of organic samples, Information Processing in Agriculture (2017), doi: http://dx.doi.org/10.1016/j.inpa.2017.05.004

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 proof before it is published in its final 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.

http://dx.doi.org/10.1016/j.inpa.2017.05.004
http://dx.doi.org/http://dx.doi.org/10.1016/j.inpa.2017.05.004


  

 

1 
 

Multielement determination in orange juice by ICP-MS associated with data 

mining for the classification of organic samples  

 

Christian Turrad, Márcio Dias de Limab,c, Elisabete A. De Nadai Fernandesd,  

Márcio Arruda Bacchid, Fernando Barbosa Jr. a, Rommel Barbosab1 

 

a 
USP – Ribeirão Preto, Brazil 

b
 Instituto de Informática, Universidade Federal de Goiás, Goiânia-GO, Brazil 

c
 Instituto Federal de Educação Ciência e Tecnologia de Goiás, Goiânia-GO., Brazil 

d
 Centro de Energia Nuclear na Agricultura, Universidade de São Paulo, Piracicaba, Brazil. 

 

Abstract  

 

The aim of this study was to discriminate organic from conventional orange juice based 

on chemical elements and data mining applications. A comprehensive sampling of 

organic and conventional oranges was carried out in Borborema, state of São Paulo, 

Brazil. The fruits of the variety Valencia (Citrus sinensis (L.) Osbeck) budded on 

Rangpur lime (Citrus limonia Osbeck) were analyzed. Eleven chemical elements were 

determined in 57 orange samples grown in organic and conventional systems. In order 

to classify these samples, data mining techniques (Support Vector Machine (SVM) and 

Multilayer Perceptron (MLP)) were combined with feature selection (F-score and chi-

squared). SVM with chi-squared had a better performance compared with the other 

techniques because it reached 93.00% accuracy using only seven chemical components 
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