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Characterisation

of monovarietal olive oils:
effect of cultivar

and production practices
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Abstract. The qualitative characteristics of three monovarietal olive oils produced
in the Calabria region (Southern Italy) were evaluated. This work evidences the
differences in chemical parameters due to varietal characteristics and growing
environment. The results demonstrated wide variability in qualitative indices as
a function of the variety. The Carolea cultivar is widely grown in different parts
of Calabria, whereas the Ottobratica and Sinopolese cultivars grow most partic-
ularly in the Tyrrhenian southern area of the region. In general, all monovarietal
olive oils denoted good potential functional properties due to their high content
of antioxidants, most especially polyphenols and tocopherols. Moreover, some
differences between cultivars and harvest times were also observed.
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1. Introduction. In some areas of
Southern Italy, such as Calabria, olive
cultivation has very ancient origins,
probably dating back to the first Hel-
lenic colonisation of the 7th century
BC. This fostered the selection of
numerous native varieties or different
genetic olive tree populations that are
nowadays largely cultivated.

The Calabria region supports wide-
spread olive growing and is one of
the principal olive oil producers in
Italy. Its territory comprises hilly ar-
eas (about 49%), mountainous areas
(about 42%) and flat areas (9%).
The orography of Calabria, charac-
terised by the mountains located just
inside its coastlines, creates particular
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microclimatic conditions. Moreover,
rainfall is more abundant on the west-
ern slopes where the Atlantic current
exerts its strongest influence. The
region represents the end-point of the
Ttalian peninsula, surrounded by the
Tyrrhenian Sea to the west and the
Tonian Sea to the east, which directly
influence the Mediterranean climate.
Moreover, the rough nature of the re-
gion contributes to the microclimate’s
characteristics, with different rainfall
and thermal trends in the different
Calabrian sites. These characteristics
led to great variability in agriculture
practices, resulting in different olive
tree cultivars being distributed across
the countryside.

Among others, the main olive
tree cultivars in Southern Calabria
are “Ottobratica” and “Sinopolese”;
these are distributed mainly along
the west coast (Tyrrhenian), and have
small drupes exclusively used for oil
production. The “Carolea” cultivar
is widely distributed across almost
the whole Calabrian region. All the
cultivars are autochthonous and well
adapted to the specific climatic con-
ditions, with a presence in the region
that can be documented back to the
seventeenth century (Carrante 1969;
Montanari 1995).

The different climates character-
ise the olive oil production. Thus, a
hot, humid climate, typical of certain
Calabrian areas, can favour attack by
parasites, such as Bractocera oleae,
which can lower the quality of the oils
by increasing free acidity and alkyl
esters, and decreasing oleic acid con-
tent, as has been recently observed
in Calabrian olive oils (Piscopo et
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al. 2016a). High free acidity was a
common characteristic of olive oils
produced in Calabria in the past,
however, improved processing and
agricultural practices in recent years
have contributed to the production
of better quality oils. Some of the
regional productions have received
quality identification with the Pro-
tected Designation Origin (“Bruzio”,
“Lametia”, and “Alto Crotonese”). In
September 2015, the Italian Ministry
of Agricultural, Food and Forestry
Politics accorded the quality denomi-
nation of PGI (Protected Geographi-
cal Indication) to the Calabrian Olive
oil, obtained from drupes of differ-
ent cultivars grown in Calabria. It
possessed specific physical-chemical
characteristics, including a total acid-
ity < 0.5%, peroxide value < 12 mEq
02/kg, and total polyphenols > 200
ppm (EUC 2016).

Virgin olive oil is a buoyant busi-
ness, with blends of different varietal
virgin olive oils representing a high
percentage of the market. The rest are
pure monovarietal virgin olive oils,
sold predominantly by cooperative so-
cieties of producers (Aparicio, Luna,
2002). Production of monovarietal
olive oils has increased over the last
years, due to their favourable chemical
and sensorial characteristics (Salvador
et al. 2003).

Olive oil has been a basic element
of the Mediterranean diet most par-
ticularly for its health benefits, among
which a high content of mono-un-
saturated fatty acids and their minor
components (aliphatic and triterpe-
nic alcohols, sterols, hydrocarbons,
volatile compounds, and several an-
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tioxidants) (Ocakoglu et al. 2009).
The intrinsic quality of olive oil, de-
termined by its composition, may be
influenced by agronomical and tech-
nological factors, by the production
process, and by storage factors (Vacca
et al. 2006).

Natural antioxidants that can be
found in extra virgin olive oils are the
polyphenols and tocopherols: they
play an important role against cellu-
lar autoxidation and oxygen radicals
(Aguilera et al. 2005). The concen-
tration and composition of phenolic
compounds are strongly affected by
olive cultivar, degree of maturation
(Baccouri et al. 2008; Sicari et al.
2009), crop season (Goémez-Alonso et
al. 2002) and processing techniques
(Cerretani et al. 2006). Excluding
the original varietal characteristics,
olive oil quality is also related to the
ripening stage of the olive drupes
from which it is extracted. Important
chemical changes occur during drupe
growing, such as: the acidic profile;
lipid oxidation (Giuffre et al. 2010);
the synthesis of organic substances,
especially triglycerides; and other
enzymatic activities that may affect
their characteristics after processing
(Romeo et al. 2010). The storage of
the olives (Piscopo et al. 2018) and
virgin olive oil (Piscopo, Poiana 2012)
may also affect the oil’s quality. Fur-
thermore, the sensory characteristics
of the extracted oil are influenced by
the changes in fatty acid composition,
polyphenols, tocopherols, sterols and
pigments during drupe maturation
(Dag et al. 2011). Caponio et al. (2001)
and Sicari et al. (2009) used a number
of chemical compounds, including
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polyphenols and pigments, to study
the evolution of an olive oil’s com-
position. They observed the changes
due to ripening and related to the
cultivar, climate and growing condi-
tions. Generally, drupes harvested
earlier produce high polyphenol-rich
oil, with good stability but unac-
ceptable sensory properties due to
the polyphenol concentration-related
bitterness. The total acidity generally
increases with ripening due to the
activity of lipolytic enzymes, while
the peroxide value and spectropho-
tometric indices vary according to
diverse trends (Yorulmaz et al. 2013).
Moreover, the distribution percent-
age of the different fatty acids that
develop during ripening display
trends typical of the different culti-
vars observed (Poiana et al. 2004).
The increase in polyunsaturated fatty
acids and the decrease in antioxidant
components, as polyphenols, during
drupe maturation reduce the olive
oil’s shelf life. Early harvested fruits,
in contrast, produce oils with a high
polyphenol content that increases the
bitterness and pungency as well as
the stability, thanks to the antioxi-
dant effect of polyphenols (Diraman,
Dibeklioglu 2009). Drupe maturation
also influences the amounts of other
biomolecules, including a decrease in
pigments (Criado et al. 2007; Youssef
et al., 2010). The harvesting period,
more than the seasonal conditions,
influences the pigment composition
of an olive oil (Criado et al. 2008).
Several studies have evidenced a vari-
etal effect upon the concentration of
chlorophylls and carotenoids in dif-
ferent olive cultivars (Cerretani et al.
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2008; Giuffrida et al. 2007; Oueslati
et al. 2009).

Following the previous reported
scientific research review, it can be
stated that the correct olive harvest
time is one of the most important
factors in defining olive oil quality.
Garcia et al. (1996) confirmed this
statement; in fact, these researchers
showed that many commercially pro-
duced olive oils are of compromised
quality because of an improperly se-
lected harvest time.

The harvest time also significantly
influences the oil yield produced and
the technological practices applied.
Oil quantity increases with later har-
vest times and an advanced drupe
maturation, but peaks and begins to
decline before maximum oil yield is
reached (Tombesi et al. 1994). In ad-
dition, during the ripening process,
the weight, pulp-to-stone ratio, oil
content, and enzyme activities change
in the fruits. All of these parameters
influence fruit firmness and can, thus,
affect the ease of oil extraction (Dag
et al. 2011).

Studies on Calabrian olive growing
have been conducted for more than
ten years, and have focused on the
qualitative aspects of olive processing
(Piga et al. 2005; Piscopo et al. 2014;
Piscopo et al. 2016b), and on the qual-
ity of olive oils from different variet-
ies produced in Calabria (Giuffre et
al. 2007; Giuffre et al. 2012; Giuffre
2014; Piscopo et al. 2016¢; Poiana,
Mincione 2004; Runcio et al. 2008).

The aim of this work is to compare
the harvest time, extraction practices
of the Carolea, Ottobratica and Sino-
polese olive varieties cultivated in
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Calabria, and the quality of the mon-
ovarietal oils obtained. In this study,
we will consider the most prevalent
cultivars used in the composition of
PGI Calabrian olive oils. Moreover,
the study aims to verify some of the
differences between commercially
produced monovarietal olive oils, and
“laboratory” oils that were rapidly ex-
tracted by a pilot mill following good
practices.

2. Materials and methods

2.1. Sampling. For this study the sam-
pling of olive oils was conducted on
farms located in Calabria over two
crop years (2012 and 2013). The stud-
ied olive cultivars were Carolea, Otto-
bratica and Sinopolese, recognised as
very important given their diffusion
throughout Calabrian olive groves.
Seven farms were considered for the
Carolea oils, while three farms were
included for the Ottobratica and Sin-
opolese sampling. The difference in
sampling farm numbers is justified
by the widespread distribution of the
Carolea cultivar across the territory.
In some years, a number of farms
were not considered for climatic con-
ditions. The farms chosen usually pro-
duce commercial monovarietal olive
oils and use their own mill.

The samples were collected from
the same farms but with different har-
vest modes and timings, and different
processing methods.

Samples denominated “F” were
collected from a conventional 3-phase
mill in which single olive lots were
extracted following usual practices.
These samples represented the com-
mercial oils produced by the farms.
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Table 1. Number of analysed oil samples.

Cultivar F L1 L2
Carolea 27 16 16
Ottobratica 28 4 4
Sinopolese 5 3 3

Samples obtained in pilot mill (L)
at different harvest times were pro-
duced according the following experi-
mental design. Six mature olive trees
of each cultivar were selected at each
farm on the basis of a homogeneous
development and crop load. Five ki-
lograms of drupes (fifteen per cultivar
and farm) were carefully manually
harvested during the second half of
October (labelled in the tables and
text as L1) and during the second
half of November (labelled in the
tables and text as L2). Oil extraction
was carried out the same day as har-
vesting (within 4 hrs), using a small
olive oil press mill from the Agrimec
Valpesana company in Calzaiolo, San
Casciano (Florence-Italy) at the Food
Technologies laboratory of the Medi-
terranea University of Reggio Calabria
(Italy). Before pressing, the olives
were crushed by means of a hammer
mill and mixed for 30-35 minutes at
room temperature (20-25 °C). The
maximum pressure applied was 200
atm for 30 minutes. The obtained
oils were centrifuged to eliminate wa-
ter, then filtered and stored in dark
bottles without headspace at room
temperature before being analysed.

The analysis results are the mean
data from two years of observing the
number of samples reported in table 1.
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2.2. Olive oil analyses. Acidity value
(reported as grams of oleic acid/100
grams of oil), peroxide index (re-
ported as milliequivalents of active
oxygen per kilogram of oil), UV light
absorption (K,,, and K ), and fat-
ty acid composition (reported as a
percentage) were determined accord-
ing to European Community Regula-
tions (EUC, 1991). Tocopherol com-
position analysis was performed by
HPLC, applying the ITUPAC method
2432 (1987) and reported in mg/kg of
oil. Total phenols were analysed spec-
trophotometrically at 725 nm using
Folin-Ciocalteau reagent, as reported
by Baiano et al. (2009), and expressed
as mg of gallic acid/kg of oil using the
pure gallic acid calibration curve as
the standard at different concentra-
tions. All analyses were determined in
duplicate for each sample.

2.3. Statistical analyses. Principal
Component Analyses were applied
to study the distribution of sample
groups, and Tukey’s test was used
to establish differences with SPSS
software (Version 15.0, SPSS Inc.,,
Chicago, IL, USA).

3. Results and discussion. The qual-
itative parameters of the olive oil
obtained from Carolea monocultivar
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Table 2. Monovarietal Carolea olive oils. Mean values and standard deviations observed. F:
Oils obtained by mean of commercial mill, L: Oils obtained in laboratory mill, 1: October
harvested olives, 2: November harvested olives.

F L1 L2
M std dev M std dev M std dev

Acidity (%) 033 0.45 0.42 0.34 0.61 0.68
Peroxide (mEq O,/kg) 7.11 4.17 431 3.93 4.18 3.32
K, 183 021 171 016 168 020
K, 011 002 012 003 012 004
K, 010 002 011 002 010 003
K, 009 002 010 002 01l 004
AK 0.00 0.00 0.00 0.00 0.00 0.00
Fatty acids (%)

Myristic 0.01 0.01 0.01 0.01 0.01 0.00
Palmitic 14.52 1.19 1531 1.56 14.88 1.54
Palmitoleic 1.40 0.46 1.60 0.42 1.66 051
Heptadecanoic 0.16 0.03 0.19 0.05 0.19 0.04
Heptadecenoic 031 0.07 0.36 0.08 0.35 0.08
Stearic 2.32 0.40 2.58 0.45 2.62 038
Oleic 73.03 3.43 72.07 4.01 7239 3.78
Linoleic 6.96 1.63 6.65 1.99 6.69 1.33
Aracic. 0.40 0.07 0.41 0.08 0.41 0.07
Linolenic ac. 0.45 0.09 0.39 0.13 0.37 0.12
Eicosenoic 0.25 0.04 0.25 0.04 0.24 0.04
Behenic 0.11 0.02 0.11 0.03 0.11 0.03
Lignoceric 0.06 0.02 0.06 0.02 0.06 0.02
Total Phenols (mg/kg) 211.06 82.77 404.10 14486 303.87 11538
Tocopherols (mg/kg) 216.03 37.78 22239 2934 190.07 27.71

olives are reported in Table 2, while
Table 5 depicts the differences elic-
ited between the sample groups using
the Post-hoc Tukey’s test. The oils
from Carolea olives displayed good
quality. The mean acidity for all three
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groups was lower than the maximum
level allowed for extra virgin olive
oils. As expected, the higher mean
value was observed in Ottobratica oils
obtained from later-harvested olives
(OL2), whereas the commercial oils
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(OF) showed a lower mean. This fact
could be due to the good quality and
integrity of olives from this cultivar,
which don’t develop defects. It is im-
portant to stress that an oil with a free
acidity value higher than 0.5 g/100 g
cannot be assigned PGI “Calabria”,
and this was evident in the later-pro-
duced oils. The peroxide value is an
index of oxidative state, and was very
low in the Carolea oils. In fact, none
of the samples exceeded the maxi-
mum level allowed for extra virgin
olive oils (20 mEq of active oxygen
per kg of oil). The spectrophotomet-
ric assays (K232, K266, K270, K274)
and AK are related to peroxide value.
The evolution of fatty acids during
ripening is probably influenced by
various factors, among which cultivar
and environment are very important.
In Figures 1 and 2 the evolution of
unsaturated/saturated fatty acid and
oleic/polyunsaturated fatty acid (PU-
FA) ratios are reported. From these
pictures, Carolea oils showed an ap-
parent increase in both the unsaturat-
ed/saturated and oleic/PUFA ratios
during ripening. It could be said that
the commercial (CF) samples have
these ratios due to the late harvest-
ing. In fact, the unsaturated/saturated
fatty acid ratio is the highest for this
olive cultivar, while the Oleic/Polyun-
saturated fatty acid ratio is the lowest.
The fatty acid distribution in Caro-
lea oils reflected the good quality of
these oils. Quality is determined by a
mean oleic acid content that is at least
70% of the total fatty acid content.
Carolea oils showed a mean content
greater than 72% without evident
differences between the different oils
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(CF, CL1 and CL2). Of particular in-
terest, is the content of the minor fatty
acid, heptadecenoic. This compound
was higher in this cultivar’s oils than
in those of the other cultivars. This
could thus be identified as a typical
characteristic of oils obtained from
the Carolea olive cultivar. It is inter-
esting to remember that some years
ago, Carolea-derived oils encountered
a number of problems due to a strict
rule that forbad a heptadecenoic acid
content of higher than 0.3 %.

An interesting observation could
be made about the total polyphenol
and tocopherol content. These com-
pounds are related to the oil’s origin.
In fact, the commercial oils showed
a lower content of these natural an-
tioxidants; the significant differences
(based on statistical analyses using
the Tukey’s test) are shown in Table
5. As previously reported, the con-
tent of these antioxidant compounds
is related to harvest time. A higher
content was measured in early pro-
duced oils (CL1) and a lower content
in later ones (CL2). The commercial
oils (CF) showed a low content of
total polyphenols attributed to over-
ripe olives.

In Table 3 are reported the quality
evaluations of the Ottobratica samples.
In these oils, the effect of ripening is
evident. Oils obtained in November
(OL2) showed high free acidity: the
mean value was higher than the maxi-
mum limit allowed for extra virgin
olive oils (EUC, 1991, 2013). This
parameter is significantly different in
the earlier produced oils (OL1) vs the
commercial (OF) and later produced
(OL2) oils. Though the other param-
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eters regulated by law determined a
good quality for the oils, the high free
acidity of the oils obtained from olives
harvested after October underlines
the correct harvesting time for the Ot-
tobratica cultivar.

It is likely that people in ancient
times discovered that deterioration of
the olives occurred in late autumn.
Nowadays, this could be due to the
typical distribution area of the culti-
var — the South Tyrrhenian Calabria
and the Gioia Tauro plain — where
the Ottobratica trees grow to a large
size that makes mechanical harvesting
very difficult. The climate of this area
is hot and wet, favourable conditions
for the development of fungal diseas-
es that degrade the olive flesh tissues
and, consequently, also the organ-
oleptic quality of the extracted oils
(high free acidity, oxidation process
occurs, and so on). Numerous Otto-
bratica olive groves were located in
this area. This explained the increase
in free acidity and peroxide values,
and the reduction in total phenol and
tocopherol content of the oils pro-
duced in November.

Regarding the Ottobratica oils,
the fatty acid composition showed a
lower oleic acid content in the “lab-
oratory” oils (OL1 and OL2), while
the commercial oils (OF) showed the
highest content. The lower oleic acid
content affected the ratios reported in
Figure 1 and Figure 2. The unsaturat-
ed/saturated fatty acid ratio increased
during ripening, as depicted in Figure
1. The oils produced from olives har-
vested in November (OL2) showed
a higher value than those produced
in October (OL1). The commercial
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Ottobratica oils (OF) had the highest
ratio: this could confirm a generally
late olive harvest.

Figure 2 illustrates the oleic/poly-
unsaturated fatty acid ratios. In this
case the ratio decreased from Ist
to 2nd harvest time, while the OF
samples showed the highest ratio.
This is in obvious contradiction to
the index reported in Figure 1. The
ratio variations in this monocultivar
oil are probably due to a number
of causes. In fact, with a decrease
in saturated fatty acids, mainly pal-
mitic and stearic, a strange behaviour
was observed in the unsaturated fatty
acids. The main one of these, oleic
acid, generally remained at a con-
stant percentage for both sampling
times, while others such as linoleic
acid increased drastically by almost
12%. The linoleic fatty acid content
could be considered a marker of this
cultivar, as reported in Table 5. The
other minor fatty acids retained a
normal and constant content, below
the maximum permitted by law.

In Table 4 are reported the char-
acteristics of the Sinopolese oils.
From the values in this table, the oils
exhibit good quality, apart from their
peroxide value. This characteristic
could be a cultivar feature for Sino-
polese oils, as reported in previous re-
search (Piscopo et al. 2016); however,
it has not been well-explained on an
objective basis. A harvest time effect
has been observed in this parameter.
The later produced oils (SL.2) showed
the highest value (more than 20 mEq
active oxygen per kg), placing these
oils dangerously close to the legal
thresholds (for extra virgin olive oil,
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Table 3. Monovarietal Ottobratica olive oils. Mean values and standard deviations observed.

F: Oils obtained by mean of commercial mill, L:
harvested olives, 2: November harvested olives.

Oils obtained in laboratory mill, 1: October

L1 L2

M std dev M std dev M std dev

F

Acidity (%) 025  0.09
Peroxide (mEq O,/kg) 7.62 3.68
K, 183 020
K, 012 002
K, 011 002
K, 011 002
AK -0.01 0.02
Fatty acids (%)

Myristic 001 0.00
Palmitic 15.10 0.74
Palmitoleic 1.03 0.14
Heptadecanoic 0.16 0.06
Heptadecenoic 0.23 0.07
Stearic 2.16 0.44
Oleic 71.30 2.33
Linoleic 8.70 1.16
Arachic 0.38 0.08
Linolenic 0.49 0.10
Eicosenoic 0.24 0.03
Behenic 0.12 0.03
Lignoceric 0.06 0.02
Total Phenols (mg/kg) 233.15 81.53
Tocopherols (mg/kg) 345.63 43.20

032 0.10 0.88 0.45
8.92 6.00 8.59 536
1.86 031 1.78 0.28
0.13 0.03 0.14 0.04
0.13 0.02 0.13 0.03
0.13 0.03 0.13 0.03
0.00 0.00 0.00 0.00

0.02 0.01 0.02 0.01
17.14 1.63 16.69 1.15
1.50 0.31 151 0.34
0.23 0.07 0.19 0.07
031 0.09 0.27 0.09
2.61 0.73 250 0.68
66.93 433 66.22 3.02
9.95 1.99 1137 0.92
0.43 0.09 0.39 0.09
0.49 0.10 0.48 0.08
0.21 0.05 0.21 0.03
0.12 0.04 0.11 0.04
0.06 0.02 0.05 0.02
449.93 15070 23124 18791
337.89 77.89  281.12  109.92

the peroxide content may not surpass
20 mEq O,/kg) as well as potentially
depriving them of the PGI “Calabria”
(for which the peroxide limit is 12). A
slight harvest effect was observed in
the free acidity level.

34

Fatty acid composition was also
not influenced by the harvest peri-
od, while differences were observed
between commercial oils (SF) and
laboratory-obtained ones (SL). The
high oleic acid content in all the sam-



Characterisation of monovarietal olive oils: effect of cultivar and production practices

Table 4. Monovarietal Sinopolese olive oils. Mean values and standard deviations observed.
F: Oils obtained by mean of commercial mill, L: Oils obtained in laboratory mill, 1: October

harvested olives, 2: November harvested olives.

F L1 L2
M std dev M std dev M std dev

Acidity 0.44 0.23 0.27 0.07 0.48 0.25
Peroxide (mEq O,/kg) 18.43 7.73 13.55 6.90 21.79 14.96
K,, 2.22 0.08 1.76 0.13 1.78 0.15
K, 017 001 015 00l 013 003
K, 017 001 014 00l 013 003
K, 017 001 013 001 012 002
AK 0.00 0.00 0.00 0.01 0.00 0.01
Fatty acids (%)

Myristic 0.01 0.01 0.01 0.00 0.01 0.00
Palmitic 15.44 2.09 15.08 1.11 14.67 0.86
Palmitoleic 1.29 0.53 1.05 0.09 1.15 0.09
Heptadecanoic 0.14 0.07 0.17 0.06 0.16 0.07
Heptadecenoic 0.22 0.12 0.22 0.07 0.27 0.10
Stearic 2.25 0.25 257 0.73 2.50 0.76
Oleic 71.58 5.47 74.29 2.34 74.84 1.65
Linoleic 7.63 2.69 5.29 1.04 4.90 0.21
Arachic 0.40 0.06 0.42 0.12 0.42 0.11
Linolenic 0.59 0.13 0.51 0.11 0.64 0.15
Eicosenoic 0.26 0.06 0.22 0.04 0.24 0.03
Behenic 0.13 0.02 0.13 0.05 0.14 0.04
Lignoceric 0.06 0.02 0.05 0.01 0.05 0.01
Total Phenols (mg/kg) 299.23  204.86  322.99 19.85 31638 173.20
Tocopherols (mg/kg) 281.06 79.43  341.68 56.87 28937 10.44

ples may testify to the good quality
of these oils: the average content of
this fatty acid is near 75% of the
total acid value. The Sinopolese oils
showed the highest oleic/polyunsat-
urated fatty acid ratio vs the Carolea
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and Ottobratica oils. It is important
to remember that the oleic acid con-
tent is one of the positive attributes
in defining the nutritional quality of
an olive oil. Figure 3 illustrates the
Principal Component Analysis curve
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Table 5. Differences between sample groups of the monovarietal Olive Oil. F: Oils obtained
by means of commercial mill, L: Oils obtained in laboratory mill, 1a: October harvested
olives, 2a: November harvested olives. Different letters describe differences between groups.

F L 1 L2

Carolea

Total Phenols c a b
Tocopherols ab a b
Ottobratica

Acidity b b a
Palmitic acid b a a
Palmitoleic acid b a a
Oleic acid a b b
Linoleic acid a ab b
Total Phenols b a b
Sinopolese

K232 a b b
K266 a ab b
K270 a b b
K274 a b b

of the 107 oil samples analysed. The
Ist Component explains 31.3% of
variance and the 2nd 20.4%. The dis-
tribution of the samples identifies an
area in which the commercial Carolea
(CF) and Ottobratica (OF) samples
are concentrated. Commercial Sino-
polese samples (SF) are located in the
upper area of the graph where they
overlap with some of the laboratory
obtained oils. The laboratory samples
of all three cultivars (CL, OL and SL)
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are located principally far from the
graph’s centroid. This could be due
to the higher content of antioxidant
compounds such as polyphenols and
tocopherols.

4. Conclusions. The olive oils anal-
ysed in this work have demonstrated
the fairly good quality of Calabrian
olive oil production. In the past, the
olive oils produced in this area were
not directly used for food. These oils
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Figure 3. Principal Component Analyses of the Monovarietal olive oils. Legend. C: Carolea,
O: Ottobratica, S: Sinopolese, F: oils from commercial mill, L1: Oils from lab plant and
olives harvested in October, L2: Oils from lab plant and olives harvested in November.

possessed high acidity and peroxide
values and were defined as “lampante
olive oils”. They required a rectifica-
tion process that lowered their nutri-
tional quality due to the loss of a large
amount of antioxidant compounds
(mainly polyphenols).

The three monovarietal olive oils
studied showed some unique charac-
teristics. A high level of antioxidants
was measured in the Ottobratica and
Sinopolese oils. A similarly high value
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of peroxide was noted in the Sino-
polese oils, which undermines the
commercial value of these oils and
needs further investigation in order
to define the origin of this anomaly. It
could be due to grove management or
climatic conditions.

Differences were also ascribed to
the different origins of the samples:
commercial (F) and laboratory (L)
with two harvest dates, October (LL1)
and November (L2). The olives were
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derived from the same farms but then ~ ence with respect to the commercial
underwent two different extraction  mills was the low mechanical olive
methods and practices. The commer-  damage, the short time post-harvest-
cial oils (F) were harvested by mean  ing, and the absence of added water
of mechanical or semi-mechanical to the paste during extraction pro-
machines and extracted in farm mills  cessing. These conditions produce
in a short time but not immediately  oils containing different hydrophilic
after harvest: the extraction method  components, like phenols.

applied was a 3-phase centrifuge. In conclusion, this work provides
The laboratory-obtained oils (L) were ~ a good picture of some of the main
obtained from manually harvested  olive cultivars that are used in PGI
olives and immediately extracted by  Calabria production.

mean of a pressure mill. The differ-

Bibliografie/ References

Aguilera M.P,, Beltran G., Ortega D., Fernandez A., Jimenez A., Uceda, M. (2005). Cha-
racterisation of virgin olive oil of Italian olive cultivars: ‘Frantoio’ and ‘Leccino’, grown
in Andalusia. Food Chemistry, 89: 387-391.

Aparicio R., Luna G. (2002). Characterisation of monovarietal virgin olive oils. European
Journal Lipid Science Technology, 104: 614-627.

Baccouri O., Guerfel M., Baccouri B., Cerretani L., Bendini A., Lercker G., et al. (2008).
Chemical composition and oxidative stability of Tunisian monovarietal virgin olive oils
with regard to fruit ripening. Food Chemistry, 109: 743-754.

Baiano A., Terracone C., Gambacorta G., La Notte E. (2009). Changes in quality indices,
phenolic content and antioxidant activity of flavored olive oils during storage. Journal
American Oil Chemistry Society, 86: 1083-1092.

Caponio F, Gomes T., Pasqualone A. (2002). Phenolic compounds in virgin olive oils:
influence of the degree of olive ripeness on organoleptic characteristics and shelf-life.
European Food Research Technology, 212: 329-333.

Carrante B. (1969). Tavola rotonda sulla ristrutturazione dell’olivicoltura calabrese. Cosenza,
March 8-9. Bari: Laterza.

Cerretani L., Bendini A., Del Caro A., Piga A., Vacca V., Caboni M.E, Gallina Toschi T.
(2006). Preliminary characterisation of virgin olive oils obtained from different cultivars
in Sardinia. European Food Research and Technology, 222: 354-361.

Cerretani L., Motilva N.J., Romero M.P,, Bendini A., Lerker G. (2008). Pigment profile and
chromatic properties of monovarietal virgin olive oils from different Italian cultivars.
European Food Research Technology, 226: 1251-1258.

Criado M.N., Motilva M.J., Goiii M., Romero M.P. (2007). Comparative study of the effect
of the maturation process of the olive fruit on the chlorophyll and carotenoid fractions
of drupes and virgin oils from Arbequina and Farga cultivars. Food Chemistry, 100:
748-755.

38



Characterisation of monovarietal olive oils: effect of cultivar and production practices

Criado M.N., Romero M.P,, Casanovas M., Motilva M.J. (2008). Pigment profile and color
of monovarietal virgin oils from Arbequina cultivar obtaines during two consecutive crop
seasons. Food Chemistry, 110: 873-880.

Dag A., Kerem Z., Yogev N., Zipori 1., Lavee S., Ben-David E. (2011). Influence of time
of harvest and maturity index on olive oil yield and quality. Scientia Horticulturae, 127:
358-366.

Diraman H., Dibeklioglu H. (2009). Characterization of Turkish virgin olive oils produced
from early harvest olives. Journal American Oil Chemical Society, 86: 663-674.

EUC (1991). European Union Commission regulation 2568/91, Characteristics of olive and
olive pomaceoils and their analytical methods. Official Journal of the European Commu-
nities, 1.248: 1-82.

EUC (2013) European Union Commission Implementing Regulation 1348/2013, Characte-
ristics of olive oil and olive-residue oil and on the relevant methods of analysis. Offzcial
Journal of the European Union, 338: 31-67.

EUC (2016) European Union Commission Regulation 2301/2016, Entering a name in the
register of protected designations of origin and protected geographical indications (Olio
di Calabria (PGI). Official Journal of the European Union, 304: 46-49.

Giuffreé A.M., Sicari V., Poiana M., Cilona V., Cannizzaro A., Scolaro F. (2007). Characteri-
stics of virgin olive oils extracted from Ottobratica and Roggianella varieties cultivated in
the Ttalian province of Reggio Calabria. Industrie Alimentari, 46, 474: 1139-1145.

Giuffre A.M., Piscopo A., Sicari V., Poiana M. (2010). The effects of harvesting on phenolic
compounds and fatty acids content in virgin olive oil (cv Roggianella). La rivista italiana
delle sostanze grasse, 87, 1: 14-23.

Giuffre A.M., Louadj L., Poiana M., Macario A. (2012). Sterol composition of oils extracted
from olives cultivars of the province of Reggio Calabria (South of Italy). La rivista italiana
delle sostanze grasse, 89, 3: 177-183.

Giuffre A.M. (2014). Wax Ester Variation in Olive Oils Produced in Calabria (Southern
Ttaly) During Olive Ripening. Journal American Oil Chemists Society, 91: 1355-1366.
Giuffrida D., Salvo E, Salvo A., La Pera L., Dugo G. (2007). Pigments composition in
monovarietal virgin olive oils from various Sicilian olive varieties. Food Chenzistry, 101:

833-837.

Gomez-Alonso S., Salvador M.D., Fregapane G. (2002). Phenolic compounds profile of
Cornicabra virgin olive oil. Journal of Agricultural and Food Chemistry, 50: 6812-6817.

TUPAC (1987). International Union of Pure and Applied Chemistry. Determination of
Tocopherol and Tocotrienols in Vegetable Oils and Fats by HPLC: Method 2.432. In
Paquot C., Haufenne A. (Eds.) Standard Methods for the Analysis of Otls, Fats and Deriv-
atives. Oxford: Blackwell Scientific Publications, 2432/1-2432/7.

Montanari B., (1995). L'olivicoltura meridionale ed il Piano decennale di sviluppo dell’eco-
nomia italiana. Atti Convegno nazionale olivicoltura meridionale. Reggio Calabria, Italy,
April 2-3.

Ocakoglu D., Tokatli F.,, Ozen B., Korel B. (2009). Distribution of simple phenols, phenolic
acids and flavonoids in Turkish monovarietal extra virgin olive oils for two harvest years.
Food Chemistry, 113: 401-410.

Oueslati I., Anniva C., Daoud D., Tsimidou M.Z., Zarrouk M. (2009). Virgin olive oil (VOO)
production in Tunisia: The commercial potential of the major olive varieties from the arid
Tataouine zone. Food Chemistry, 112: 733-741.

Piga A., Mincione B., Runcio A., Pinna I., Agabbio M., Poiana M. (2005). Response to hot
air drying of some olive cultivars of the south of Italy. Acta Alimentaria, 34, 4: 427-440.

39



M. Poiana, A. Piscopo

Piscopo A., Poiana M. (2012). Packaging and storage of olive oil. In Muzzalupo I. (Ed.) O/
we Germplasm - The Olive Oul Industry in Italy, InTech, DOI: 10.5772/51827. Available
from: http://www.intechopen.com/books/olive-germplasm-the-olive-cultivation-table-o-
live-and-olive-oil-industry-in-italy/packaging-and-storage-of-olive-oil.

Piscopo A., De Bruno A., Zappia A., Poiana M. (2014). Antioxidant activity of dried green
olives (Carolea cv.). Lebensmittel-wissenschaft + technologie, 58: 49-54.

Piscopo A., De Bruno A., Zappia A., Ventre C., Poiana M. (2016a). Characterization of
monovarietal olive oils obtained from mills of Calabria region (Southern Italy). Food
Chemistry, 213: 313-318.

Piscopo A., De Bruno A., Zappia A., Poiana M. (2016b). Increase in antioxidant activity
of brined olives (Carolea cv.) thermally treated in different packaging types. European
Journal of Lipid Science and Technology, 118: 1132-1140.

Piscopo A., De Bruno A., Zappia A., Ventre C., Poiana M. (2016¢). Data on some qualitative
parameters of Carolea olive oils obtained in different areas of Calabria (Southern Italy).
Data in Brief, 9: 78-80.

Piscopo A., De Bruno A., Zappia A., Gioffré G., Grillone N., Mafrica R., Poiana M. (2018).
Effect of olive storage temperature on the quality of Carolea and Ottobratica oils. Enzzr-
ates Journal of Food and Agriculture, 30, 7: 563-572.

Poiana M., Mincione A. (2004). Fatty acids evolution and composition of olive oils extracted
from different olive cultivars grown in Calabrian area. Grasas y Aceites, 55, 3: 282-290.

Romeo EV., Piscopo A., Poiana M. (2010). Effect of acidification and salt concentration on
two black brined olives from Sicily (cv Moresca and Giarraffa). Grasas y Aceites, 61, 3:
251-260.

Runcio A., Sorgona L., Mincione A., Santacaterina S., Poiana M. (2008). Volatile compounds
of virgin olive oil obtained from Italian cultivars grown in Calabria: Effect of processing
methods, cultivar, stone removal, and antracnose attack. Food Chenzistry, 106, 2: 735-740.

Salvador M.D., Aranda F.,, Gémez-Alonso S., Fregapane G. (2003). Influence of extraction
system, production year and area on Cornicabra virgin olive oil: A study of five crop
seasons. Food Chemistry, 80: 359-366.

Sicari V., Giuffré A.M., Piscopo A., Poiana M. (2009). Effect of the “Ottobratica” variety
ripening stage on the phenolic profile of the obtained olive oil. La rivista italiana delle
sostanze grasse, 82, 4: 215-221.

Tombesi A., Pilli M., Boco M., Proietti P. 1994. Evolution of olive fruit respiration, photosyn-
thesis and oil composition during ripening. Acta Hort., 356: 420-445.

Vacca V., Del Caro A., Poiana M., Piga A. (2006). Effect of storage period and exposure
conditions on the quality of Bosana extra-virgin olive oil. Journal of Food Quality, 29:
139-150.

Yorulmaz A., Erinc H., Tekin A. (2013). Changes in Olive and Olive Oil Characteristics
During Maturation. Journal of American Oil Chemical Society, 90: 647-658.

Youssef N.B., Zarrouk W., Carrasco-Pancorbo A., Ouni Y., Segura-Carretero A., Fernand-
ez-Gutiérrez A., Daoud D., Zarrouk M. (2010). Effect of olive ripeness on chemical
properties and phenolic composition of chétoui virgin olive oil. Journal Science Food
Agriculture, 90: 199-204,

40



