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Abstract: The degradation process of virgin olive o0il (VOO) is related to storage time and the type
of storage container used. The aim of this work is to explore the evolution of the VOO quality
stored in different container types over a defined storage period in order to predict the organoleptic
characteristics using a non-destructive technique such as the electronic-nose (E-nose). The “Picual”
variety VOO was stored in different containers over a period of 21 months and monitored using
sensory analysis, volatile compounds, and an E-nose. The panelists showed that oil stored in
dark glass bottles and in green polyethylene bottles began to show defects after 12 and 15 weeks,
respectively. However, oil stored in tin containers retained its quality throughout the 21 months
studied. A total of 31 volatile compounds were identified, and the evolution of the volatile profile in
the different containers during the storage period was studied. The E-nose data were able to classify
oil quality by container using principal component analysis (PCA). Furthermore, the E-nose data
combined with partial least squares (PLS) regression enabled the building of a predictive model to
quantify sensory defect values (R%, = 0.92; R%,, = 0.86), evidencing that this technique would be an
appropriate screening tool to support a sensory panel.
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1. Introduction

Virgin olive oil is considered to be of great importance among the agricultural products
that make up the Mediterranean diet. It is characterized by a high nutritional value
and sensory qualities [1]. Currently, the quality of olive oil is regulated by European
legislation (EC), the International Olive Oil Council (I0C), and the Codex Alimentarius.
The Commission Regulation [2] has established different categories of olive oil, with
extra virgin olive oil (EVOO) considered to be of the highest quality based on analytical
parameters and sensory criteria and is, therefore, placed in the highest commercial category.

The quality of olive oil and its shelf life is greatly influenced by different aspects such
as agronomical conditions, raw materials, harvesting, and fruit storage [3]. In addition,
storage time and packaging type are two further critical factors that determine quality [4].
Quality decreases during storage, and one of the principal factors to affect it is oxidation, the
intensity of which depends on the antioxidant activity of the product [5]. Auto-oxidation,
photo-oxygenation, or photo-oxidation are processes that are difficult to control. Auto-
oxidation takes place when oxidation occurs in the absence of light, which follows a free
radical mechanism, where hydroperoxides are formed due to the absorption of oxygen.
Once EVOO is exposed to light, photo-oxidation occurs through natural photosensitizers
that react with triplet oxygen to form singlet oxygen in the excited state [6]. Flavor, aroma,
and quality can be affected as a result of the oxidation of lipids to hydroperoxides. This
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Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390 /chemosensors11020085/s1, Table S1:Content of volatile compounds
(mean %, n = 3) obtained of VOO packed in different containers during 21 months of storage. R.T.:
retention time.
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