(%)

biology and life
sciences forum

Abstract

Rapid Method for Faults Detection in Beer Using a Low-Cost
Electronic Nose and Machine Learning Modelling *

Claudia Gonzalez Viejo 1'*

check for
updates

Citation: Gonzalez Viejo, C.; Fuentes,
S.; Hernandez-Brenes, C. Rapid
Method for Faults Detection in Beer
Using a Low-Cost Electronic Nose
and Machine Learning Modelling.
Biol. Life Sci. Forum 2021, 6, 46.
https://doi.org/10.3390/
Foods2021-10956

Academic Editor:

Diego Moreno-Fernandez
Published: 13 October 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

2

, Sigfredo Fuentes 1 and Carmen Hernandez-Brenes

Digital Agriculture, Food and Wine Group (DAFW), Faculty of Veterinary and Agricultural Sciences, School
of Agriculture and Food, University of Melbourne, Parkville, VIC 3010, Australia; sfuentes@unimelb.edu.au
Tecnologico de Monterrey, Escuela de Ingenieria y Ciencias, Ave. Eugenio Garza Sada 2501, Monterrey 64849,
Mexico; chbrenes@tec.mx

*  Correspondence: cgonzalez2@unimelb.edu.au

t Presented at the 2nd International Electronic Conference on Foods—Future Foods and Food Technologies for
a Sustainable World, 15-30 October 2021; Available online: https:/ /foods2021.sciforum.net/.

Abstract: Beer is susceptible to developing different faults (off-flavours/off-aromas) due to its main
ingredients and variability in the conditions within the production stages and storage; this is especially
challenging for craft breweries. Therefore, it is important to develop novel, rapid, and non-destructive
methods for detecting faults. A dry lager beer was used as the base to spike with 18 different faults
commonly found in beer at two different concentrations. Those 18 samples and a control group
were analyzed in triplicates using a low-cost and portable electronic nose (e-nose) to assess the
volatile compounds. Three machine learning models based on artificial neural networks (ANN) were
developed using the e-nose outputs as inputs to (i) classify the samples into control, low, and high
concentration of faults (Model 1); (ii) predict faults in the low concentration samples (Model 2); and
(iii) predict faults in the high-concentration samples (Model 3). The three models had very high
accuracy (Model 1: R = 0.95; Model 2: R = 0.97; Model 3: R = 0.96). This method may also be applied
within different stages of beer production for the early detection of faults, which may help to apply
any corrective actions before obtaining the final product.
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