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Abstract 

The aim of this work was to evidence the quality of four monovarietal olive oils (Carolea, Grossa di Gerace, 
Ottobratica, and Sinopolese cv) produced at two crop years and at different harvesting times in Calabria 
region, located in the South of Italy. Qualitative parameters of oils were evaluated by analysis of major and 
minor components, in particular: free acidity, peroxide value, fatty acid composition, sterol composition, 
total polar phenolic compounds and tocopherols, and total pigments. The total antioxidant activity of olive 
oils was evaluated by DPPH and ABTS assays. Two variables were evaluated in the statistical data 
elaboration: the cultivar and the harvesting time. Their effect was studied on the chemical parameters and 
antioxidant components. The harvesting at October and November did not reduce the quality of two 
monovarietal olive oils (Carolea and Sinopolese) produced in Calabria, whereas Ottobratica and Grossa di 
Gerace olive oils produced at November had a lower quality. However a reduction of qualitative 
parameters was observed in extra virgin olive oils produced from lately harvested olives with some 
differences among cultivars. 

Practical applications 

Practical application for the study entitled ‘Effect of the harvesting time on the quality of olive oils 
produced in Calabria’ regards the study of chemical composition on olive oils produced under a controlled 
experimental procedure. Varietal characteristics and environmental variables affect in general the quality 
of the olive productions and the obtained olive oils. The results of this work showed that the considered 
harvesting times did not involve a decay of quality on Carolea and Sinopolese olive oils produced in the 
South of Italy, obtained following right processing procedures. 

Graphical abstract  



 

 

Under controlled processing procedures, the olive oil quality varied among cultivars mainly than the effect of the 
considered harvesting periods. 

  

1 Introduction 
Olive oil has been a basic element of the Mediterranean diet, particularly for its health benefits, such as its 
high content in mono-unsaturated fatty acids and its minor components (aliphatic and triterpenic alcohols, 
sterols, hydrocarbons, volatile compounds, and several antioxidants) [1]. The intrinsic quality of olive oil is 
determined by its composition and could be influenced by agronomical and technological factors, by 
production process, and also by storage [2]. Natural antioxidants that can be found in the extra virgin olive 
oils are the polar phenolic compounds and tocopherols because they play an important role against cellular 
autoxidation and oxygen radicals [3]. In particular, the concentration and composition of phenolic 
compounds are strongly affected by olive cultivar, degree of maturation, crop season and processing 
techniques [4-7].Excluding the original varietal characteristics, the olive oil quality is also related to the 
physiological conditions of the fruit from which it is extracted. Important chemical changes occur inside the 
drupe during ripening, related to the acidic profile, lipid oxidation [8], synthesis of organic substances, 
especially triglycerides, and to other enzymatic activities that may affect their characteristic after 
processing [9] and the virgin olive oil quality. Also the sensory characteristic of the extracted oil is 
influenced by the change of composition of fatty acids, levels of polar phenolic compounds, tocopherols, 
sterols and pigments during drupe maturation [10]. 
The increase of polyunsaturated fatty acids and the decrease of antioxidant components, as polar phenolic 
compounds, during drupe maturation reduce the olive oil shelf life. Early harvested fruits instead produce 
oil with high polyphenol content that contributes to the level of bitterness and pungency and to the 
stability for the antioxidant effect of the polar phenolic compounds [11].The drupe maturation influences 
also the amounts of other biomolecules, involving a decrease of pigments [12-13]. The harvesting period 
more than the season conditions influences the pigment composition in the olive oil [14]. Several studies 
evidenced a varietal effect upon the concentration of chlorophylls and carotenoids in different olive 
cultivars [15-17]. 
Virgin olive oil is a buoyant business where blends of different varietal virgin olive oils represent a high 
percentage of the market, the rest being pure monovarietal virgin olive oils which is mainly sold by 
cooperative societies of producers [18]. Production of monovarietal olive oils has increased during the last 
years, due to their favourable chemical and sensorial characteristics[19].The Italian Ministry of Agricultural, 
Food and Forestry Politics acknowledged in September 2015 the quality denomination of PGI (Protected 
Geographical Indication) to the Calabrian olive oil, obtained by drupes of different cultivars grown in 
Calabria. It possessed specific physico-chemical characteristics, among all free acidity ≤0.5%, peroxide 
value ≤ 12 mEq O2/kg, total polar phenolic compounds ≥ 200 mg/kg. The Calabria represents the ending of 
the Italian peninsula, surrounded by the Tyrrhenian Sea on the West and the Ionian Sea to the East that 
influence directly the Mediterranean climate. Moreover, the rough nature of the region contributes to the 



 
characteristics of the microclimate with differences on rainfall and thermal trends in the different 
Calabrian sites. Studies on the Calabrian olive growing has been conducted since more than ten years, 
focused on the qualitative aspects of the olive processing [20-22], and on the quality of olive oils from 
different varieties produced in Calabria [23-32].  
The aim of this work is to evaluate the effect of the harvesting time of olive drupes to the quality of the 
obtained monovarietal oils, considering in this study the cultivars more prevailing on the composition of 
the Calabrian olive oil PGI. 

2 Materials and methods 
2.1 Sampling 
The studied olive cultivars were Carolea, Grossa di Gerace, Ottobratica, Sinopolese, recognized as very 
important for their diffusion in the Calabrian orchards. Carolea is cultivated in all the areas of the region; 
Ottobratica and Sinopolese are mainly present in the Tyrrhenian southern coast, while Grossa di Gerace is 
cultivated in the Ionian southern coast. The sampling of olives was conducted at two crop years (2012-
2013 and 2013-2014): seven farms were considered for Carolea olives, while three for the Grossa di 
Gerace, Ottobratica and Sinopolese olives. The difference among farm number for the sampling is 
explained by the large diffusion of the Carolea cultivar in the territory. Six dry-farmed mature (30-35 years-
old) olive (O. europea L.) trees of each cultivar were selected in each farm on the basis of a homogeneous 
development and crop load. Five kilograms of drupes (fifteen per cultivar and farm) were carefully 
harvested to the oil extraction at the second half of October (h-O) and the second half of November (h-N). 
Oil extraction was performed using a small olive oil press mill of the Company Agrimec Valpesana, 
Calzaiolo, San Casciano (Florence-Italy) at the laboratory of Food Technologies of the Mediterranea 
University of Reggio Calabria (Italy). The oil was centrifuged to separate water and then it was filtered and 
stored in dark bottles without headspace at room temperature prior to analyses. The results of analyses 
are the mean data of two years of observation on respectively twenty-four Carolea oils, nine Ottobratica 
oils, thirteen Grossa di Gerace oils, and eight Sinopolese oils.  
 
2.2 Qualitative analyses 
Free acidity, peroxide value, UV light absorption (K232 and K270), total sterols, total waxes, fatty acid 
methyl esters (FAME) and fatty acid ethyl esters (FAEE) were determined following European Community 
Regulation [33]. Oxidative stability was expressed as the induction time (h) in the Rancimat equipment 
(Metrohm, Basel, Switzerland) at 98 °C and an air flow of 10–12 L/h, as defined in AOCS Official Method Cd 
12b-92 [34]. Tocopherol composition analysis was performed by HPLC, applying the IUPAC method 2432 
(1987) [35]. The total polar phenolic compounds were analyzed spectrophotometrically at 725 nm using 
Folin-Ciocalteau reagent as reported by Baiano et al. (2009) [36], and expressed as mg/kg of gallic acid by 
the calibration plot of pure gallic acid as standard at different concentrations. Sterol composition was 
determined following the AOCS Ch 6-91 method [37]. Total chlorophyll and carotenoid contents were 
quantified according to Minguez-Mosquera et al. (1991) [38]. Antioxidant assays (DPPH and ABTS) were 
assessed according to Baiano et al. (2009) and Miller et al. (1993) [36, 39]. All the analyses were 
determined in duplicate for each sample. The colour parameters were measured by a tristimulus 
colorimeter (Konica Minolta CM-700d, Osaka, Japan) with reference to the CIELAB colour space. The L*, a*, 
and b* colour coordinates were measured using D65 illuminant, conducting the analysis in five replicates.  
 
2.3 Statistical analysis 
One-way analysis of variance (ANOVA) was applied to the data to determine the presence of significant 
differences in the chemical parameters of monovarietal olive oils between the two harvesting times 
(significant level for p<0.05). Multivariate analysis was applied to evidence the differences attributed to 
several variables (harvesting time and variety). SPSS Software (Version 15.0, SPSS Inc., Chicago, IL, USA) 
was used for data processing. 



 

3 Results and Discussion 
Free acidity, peroxide index, UV spectrophotometric indices, total waxes, total fatty acid ethyl esters.  
The means and the standard deviations of results on physical and chemical analyses performed on the 
olive oils obtained at two harvesting times are reported in Tables 1-4. All the oils extracted at the second 
half of October possessed a mean free acidity lower than the limit for extra virgin olive oils [40]. The lowest 
values were found in Ottobratica (0.29% in October 2012) and in Sinopolese (0.33% in October 2013) (data 
not shown).This qualitative parameter tended to increase in the successive sampling with significance only 
in Ottobratica and Grossa di Gerace oils (p=0.025 and p=0.005 respectively). The peroxide mean value at 
both harvesting times was inside the limits of 20 mEq O2/kg for the extra virgin olive oil in all the studied 
cultivars, except for Sinopolese oils that showed higher value. The high amount of peroxides as a typical 
characteristic of Sinopolese oils was confirmed in another study on olive oils produced in Calabria [41].The 
results for K232 and K270, in oils obtained at two harvest periods were inside the limits set by the 
European Regulation [40]. The total wax content in Calabrian olive oils differed among cultivars, as 
confirmed by literature [42, 43] but no significant differences were noted between harvesting periods 
(p>0.05). Total waxes in Calabrian olive oils were larger than those quantified in some Spanish cultivars 
[44] and in all studied cultivars inside the limits set by the European Regulation [40]. The results on total 
ethyl ester content in the different oils denoted an influence of drupe ripening, because most of 
Ottobratica and Grossa di Gerace h-N oils exceeded the accepted maximum amount of 30 mg/kg for the 
extra virgin olive oil with significant differences between the two harvesting dates in particular for the last 
cultivar (p<0.05). The over-ripening and the advanced season mainly expose the olive flesh to mechanical 
and parasitic attacks that encourage fermentation and ethyl alcohol production with final esterification of 
fatty acids. The result of total ethyl ester mean content in h-O Sinopolese olive oils is explained by an 
observed high amount in an only sample (54.84 mg/kg). 
Total polar phenolic compound and tocopherol content, oxidative stability, antioxidant assays, total 
pigments. 
The total polar phenolic compounds varied among cultivar from 202 to 488 mg/kg of gallic acid. Even 
though no statistically differences were observed, a decreasing trend of the mean total phenol content of 
the oils produced at the two harvesting time was observed, in particular in Sinopolese olive oils when 
produced at half November decreased with significance(p=0.009) (Table 4). The other antioxidant class, 
represented in the olive oil by the tocopherols, varied from 197 to 365 mg/kg in the different samples, with 
significant differences in the Carolea and Grossa di Gerace oils extracted at two harvest periods. 
Ottobratica and Sinopolese oils preserved instead their amounts at both harvesting times, demonstrating 
an environmental effect on these chemical compounds due to the climatic and agronomical characteristics 
of the growing area. In general a trend of a reduction of the mean tocopherol content was also observed at 
the second harvest, as observed for the total polar phenolic compounds. Also concerning the pigment 
content in the studied oils, a varietal effect was observed among the different cultivars with a range of 6.8-
15.4 mg/kg of chlorophylls and 3.3-7.9 mg/kg of carotenoids (p<0.01) with amounts comparable to other 
olive varieties according to Giuffrida et al. (2011) [45]. The harvesting time affected in particular the 
Ottobratica oils that manifested higher amount of chlorophylls and carotenoids when produced at 
November, whereas the other samples did not show great differences between samples. The olive oils did 
not manifest significant variations of colorimetric parameters at both sampling times with the exception of 
L* in Ottobratica oils and a* in Carolea oils.  
Virgin olive oil results more stable than other edible oils because of its high content of phenolic 
compounds, tocopherols, carotenoids and monounsaturated fatty acids [46]. Pearson coefficient 
correlation was used to evidence the possible influence of the various compounds on oxidative stability of 
olive oils. Different results were obtained among varieties: in particular an exclusive correlation between 
total phenols and induction time was observed as follows: p=0.66 in Carolea oils, p=0.77 in Ottobratica oils, 
and p=0.95 in Grossa di Gerace. A various contribution to the oxidative stability of Sinopolese oils was 
instead manifested by total tocopherols (p = 0.94), total carotenoids (p=0.88), and total polar phenolic 
compounds (p=0.65). The antioxidant assays denoted results higher for the ABTS method than the DPPH, 



 
with values ranging from 24.62 to 41.00 % of ABTS extinction and from 16.68 to 37.55 % of 
DPPH·extinction with some results similar to Algerian and Tunisian cultivars [47].  
Total sterol content, sterol composition, campesterol/stigmasterol ratio. 
The content of sterols in the monovarietal olive oils obtained at two harvesting dates is presented in Table 
5. All the samples possessed a sterol composition in compliance with the limits fixed for the extra virgin 
olive oils by European Regulation [40]. Moreover most of these compounds are not significantly affected 

by the maturation stage of the fruit. Only the stigmastenol and campesterol/stigmasterol ratio, 
reported as a quality index [48], decreased with significance (p<0.05) respectively in Carolea and 
Ottobratica oils produced at November. The multivariate statistical analysis revealed no influence of 
cultivar variable in the sterol composition and a light influence of harvesting time only in the 

stigmastenol content. The total content of sterols ranged from about 1520 mg/kg in Ottobratica olive 
oils produced at October to 1830 mg/kg in Grossa di Gerace produced as well at October with no 
significant statistical differences. In other papers [49, 50] higher amounts were observed in olive oils from 
Picholine marocaine and Zalmati grown respectively in Morocco and in Spain, whereas similar results were 
reported for Sinopolese olive oil previously produced in Calabria [51]. In our study, this quality index was 
not affected by the cultivar and the fruit ripeness.  
Fatty Acid composition.  
The fatty acid composition is a quality parameter and authenticity indicator of virgin olive oils and 
particularly the MUFAs are of great importance because of their high nutritional value and positive effect 
on oxidative stability of oils [11]. The Table 6 reports the results on fatty acids composition of the different 
olive oil samples. The prevalent fatty acid in the olive oil is the oleic that varied among samples (p=0.02) 
with the highest percentage in h-N Sinopolese oils (74.72%) and the highest correspondent oleic 
acid/linoleic acid ratio (p<0.05). This last index was higher than the results observed in other 
Mediterranean olive oil productions [52]. The specific amounts of fatty acids were inside the qualitative 
limits fixed by European Regulation concerning the commodity classification of extra virgin olive oil [40]. 
The results of ANOVA did not evidence significant differences among the oils produced at two harvesting 
periods. Results of multivariate analysis of variance of several important indexes of olive oil quality with 
cultivar and harvesting time as variables are shown in Table 7. A significant (p<0.05) effect of cultivar was 

observed in the principal qualitative parameters, except for 7-Stigmastenol content. Harvesting time did 
not influence with significance (p>0.05) the qualitative parameters of the olive oils by multivariate analysis. 

4 Conclusions 
This study was conducted in a controlled experimental procedure that permitted to process olives carefully 
selected and harvested. From a final observation, the variations on chemical parameters due to the 
varietal effect are well clear. The harvesting time affected some constituents of the studied olive oils: free 
acidity in Ottobratica and Grossa di Gerace oils, the FAEE in Grossa di Gerace oils, the amounts of 
antioxidants (polar phenolic compounds and tocopherols) in Sinopolese, Carolea and Grossa di Gerace oils 
and finally the total content of pigments in Ottobratica oils. The results of this study evidence that the 
quality of Carolea and Sinopolese oils produced in Calabria was not negatively affected by the harvesting 
period. The best productions of Ottobratica and Grossa di Gerace oil were instead obtained in olives 
harvested at October. Therefore, from our observations, the production of high-quality olive oils in 
Calabria is more dependent on right agronomical and processing practices than the considered harvesting 
periods. 
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Table 1. Physical and chemical parameters of Carolea olive oils obtained at two harvesting times 
Harvesting time h-O h-N Sign. 

Free acidity (%) 0.36±0.18 0.39±0.20 n.s. 
PV (mEqO2/kg) 3.56±1.40 4.05±2.13 n.s. 
K232 1.80±0.24 1.65±0.12 n.s. 
K270 0.12±0.03 0.10±0.02 n.s. 
Total waxes (mg/kg) 49.48±17.79 68.57±27.18 n.s. 
Σ FAME (mg/kg) 10.02±11.35 12.60±9.57 n.s. 
Σ FAEE (mg/kg) 2.64±2.96 8.10±7.41 n.s. 
Σ FAME+FAEE (mg/kg) 12.66±13.62 20.70±14.79 n.s. 
Polar phenolic 
compounds (mg/kg) 

453±131 353±143 n.s. 

Tocopherols (mg/kg) 224±25 197±28 * 
Oxidative stability (h) 16.90±6.19 16.40±4.05 n.s. 
ABTS (% extinction) 33.57±14.69 37.92±14.16 n.s. 
DPPH (% extinction) 33.66±24.20 23.13±17.99 n.s. 
Chlorophylls (mg/kg) 9.29±1.96 10.87±4.21 n.s. 
Carotenoids (mg/kg) 4.83±1.20 5.27±1.21 n.s. 
L* 7.67±0.64 7.65±1.25 n.s. 
a* 0.63±0.11 0.52±0.09 ** 
b* 2.67±0.27 2.45±0.36 n.s. 

Results are presented as the mean value ± standard deviation, n=2; **Significance at P < 0.01; * 
Significance at P < 0.05; n.s. not significant 
 

Table 2. Physical and chemical parameters of Ottobratica olive oils obtained at two harvesting 
times 
Harvesting time h-O h-N  

Free acidity (%) 0.30±0.09 0.88±0.45 * 
PV (mEqO2/kg) 8.12±5.49 8.58±5.36 n.s. 
K232 1.88±0.28 1.78±0.28 n.s. 
K270 0.13±0.03 0.13±0.03 n.s. 
Total waxes (mg/kg) 109.64±69.73 140.02±45.26 n.s. 
Σ FAME (mg/kg) 10.61±6.13 10.63±5.52 n.s. 
Σ FAEE (mg/kg) 9.48±12.20 20.13±20.83 n.s. 
Σ FAME+FAEE (mg/kg) 20.09±17.40 30.75±22.15 n.s. 
Polar phenolic 
compounds (mg/kg) 

469±238 326±146 n.s. 

Tocopherols (mg/kg) 330±69 278±112 n.s. 
Oxidative stability (h) 12.25±1.77 11.20±2.83 n.s. 
ABTS (% extinction) 41.00±14.76 33.79±17.06 n.s. 
DPPH (% extinction) 37.55±5.41 25.94±31.84 n.s. 
Chlorophylls (mg/kg) 6.79±0.80 11.65±1.32 ** 
Carotenoids (mg/kg) 3.79±0.62 5.95±0.94 ** 
L* 7.68±0.52 8.30±0.45 * 
a* 0.60±0.09 0.60±0.06 n.s. 
b* 2.53±0.15 2.64±0.20 n.s. 

Results are presented as the mean value ± standard deviation, n=2; **, *, n.s. see Table 1 
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Table 3. Physical and chemical parameters of Grossa di Gerace olive oils obtained at two 
harvesting times 
Harvest time h-O h-N Sign. 

Free acidity (%) 0.39±0.13 1.01±0.45 ** 
PV (mEqO2/kg) 5.77±3.46 7.96±3.85 n.s. 
K232 1.85±0.17 1.91±0.10 n.s. 
K270 0.10±0.01 0.11±0.01 n.s. 
Total waxes (mg/kg) 105.68±27.97 136.02±39.50 n.s. 
Σ FAME (mg/kg) 15.76±11.55 50.25±39.87 n.s. 
Σ FAEE (mg/kg) 4.14±3.51 64.75±72.68 * 
Σ FAME+FAEE (mg/kg) 19.90±14.21 115.00±111.65 * 
Polar phenolic 
compounds (mg/kg) 

337±78 269±137 n.s. 

Tocopherols (mg/kg) 365±47 284±70 * 
Oxidative stability (h) 9.08±1.07 5.43±1.21 ** 
ABTS (% extinction) 26.79±12.33 24.62±6.19 n.s. 
DPPH (% extinction) 24.47±19.74 16.68±10.38 n.s. 
Chlorophylls (mg/kg) 6.84±1.77 8.60±1.79 n.s. 
Carotenoids (mg/kg) 3.33±0.81 3.80±0.41 n.s. 
L* 7.36±1.52 7.81±0.95 n.s. 
a* 0.83±0.21 0.78±0.11 n.s. 
b* 3.19±0.38 2.90±0.70 n.s. 

Results are presented as the mean value ± standard deviation, n=2; **, *, n.s. see Table 1 

 

Table 4. Physical and chemical parameters of Sinopolese olive oils obtained at two harvesting 
times 
Harvest time h-O h-N Sign. 

Free acidity (%) 0.36±0.25 0.39±0.27 n.s. 
PV (mEqO2/kg) 13.01±6.31 17.58±14.83 n.s. 
K232 1.94±0.25 1.74±0.15 n.s. 
K270 0.15±0.02 0.11±0.04 n.s. 
Total waxes (mg/kg) 96.75±46.68 77.41±28.82 n.s. 
Σ FAME (mg/kg) 17.75±9.33 27.48±27.33 n.s. 
Σ FAEE (mg/kg) 14.37±22.74 9.54±9.34 n.s. 
Σ FAME+FAEE (mg/kg) 32.11±28.92 34.85±35.89 n.s. 
Polar phenolic 
compounds (mg/kg) 

488±144 202±70 ** 

Tocopherols (mg/kg) 332±60 274±30 n.s. 
Oxidative stability (h) 12.00±1.13 5.73±1.52 * 
ABTS (% extinction) 33.81±17.52 33.23±25.80 n.s. 
DPPH (% extinction) 23.37±12.96 13.72±9.84 n.s. 
Chlorophylls (mg/kg) 15.39±1.45 13.28±4.08 n.s. 
Carotenoids (mg/kg) 7.94±1.48 6.71±1.80 n.s. 
L* 7.70±0.34 6.56±1.73 n.s. 
a* 0.54±0.09 0.75±0.11 n.s. 
b* 2.30±0.24 2.78±0.13 n.s. 

Results are presented as the mean value ± standard deviation, n=2; **, *, n.s. see Table 1 
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Table 5.Sterol composition of monovarietal olive oils obtained at two harvesting times 

 

Results are presented as the mean value ± standard deviation, n=2 
 
 
 
 
 
 
 
 
 
 
 

Cultivar Carolea Ottobratica Grossa di Gerace Sinopolese 

Harvesting time h-O h-N h-O h-N h-O h-N h-O h-N 

Cholesterol (%) 0.08±0.16 0.09±0.02 0.10±0.03 0.09±0.03 0.12±0.04 0.10±0.04 0.08±0.02 0.08±0.02 
24-Methylene cholesterol (%) 0.11±0.01 0.12±0.03 0.09±0.05 0.11±0.01 0.10±0.04 0.09±0.05 0.11±0.02 0.11±0.01 
Campesterol (%) 2.60±0.52 2.81±0.69 3.23±0.34 2.47±0.74 2.84±0.58 2.72±0.35 3.11±0.43 2.49±0.53 
Campestanol (%) 0.14±0.18 0.14±0.02 0.16±0.03 0.15±0.02 0.14±0.02 0.14±0.02 0.14±0.01 0.16±0.03 
Stigmasterol (%) 0.98±0.38 1.21±0.33 0.84±0.28 1.52±0.82 1.05±0.46 0.99±0.49 0.78±0.40 0.79±0.34 

Campesterol/Stigmasterol 2.95±1.10 2.54±1.10 4.24±1.56 1.89±0.70 3.48±2.20 3.45±2.14 4.52±1.44 3.76±2.23 
Clerosterol (%) 0.93±0.11 0.92±0.11 0.94±0.12 0.91±0.10 0.92±0.11 0.88±0.10 0.91±0.14 0.89±0.10 

-Sitosterol (%) 85.70±2.25 85.14±2.98 85.55±1.66 85.50±3.28 86.64±1.79 87.20±1.73 85.81±1.92 86.46±1.80 

Sitostanol (%) 1.11±0.22 1.10±0.25 1.30±0.32 1.20±0.18 1.05±0.27 1.00±0.25 1.09±0.21 1.08±0.17 

5-Avenasterol (%) 6.59±2.54 6.84±3.30 5.90±0.74 5.98±0.86 5.52±0.82 5.30±0.74 6.29±1.41 6.37±1.48 

5,24-Stigmastadienol (%) 0.93±0.11 0.91±0.13 1.14±0.46 1.32±0.83 0.96±0.17 0.94±0.20 0.92±0.13 0.87±0.13 

7-Stigmastenol (%) 0.28±0.05 0.21±0.07 0.26±0.99 0.21±0.08 0.20±0.11 0.20±0.06 0.26±0.72 0.19±0.04 

7-Avenasterol (%) 0.53±0.22 0.49±0.11 0.47±0.59 0.51±0.13 0.45±0.06 0.42±0.06 0.48±0.07 0.47±0.06 

Total -Sitosterol (%) 95.26±0.75 94.91±0.62 94.84±0.33 94.91±1.65 95.09±0.72 95.32±0.75 95.02±0.85 95.69±0.62 

Total sterols (mg/kg)  1734±326 1727±277 1516±262 1655±357 1832±340 1721±228 1725±228 1527±231 
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Table 6.Fatty acid composition of monovarietal olive oils obtained at two harvesting times 

Results are presented as the mean value ± standard deviation, n=2 
 
 
 
 
 
 

 

Cultivar Carolea Ottobratica Grossa di Gerace Sinopolese 

Harvesting time h-O h-N h-O h-N h-O h-N h-O h-N 

C16:0 (%) 15.68±1.59 15.06±1.42 16.81±1.60 16.69±1.15 15.42±1.06 14.98±1.03 15.93±1.84 14.62±0.70 
C16:1 (%) 1.69±0.4 1.71±0.48 1.39±0.35 1.51±0.35 1.39±0.35 1.38±0.28 1.33±0.50 1.27±0.26 
C17:0 (%) 0.20±0.03 0.20±0.04 0.24±0.07 0.19±0.07 0.04±0.01 0.04±0.00 0.19±0.05 0.17±0.06 
C17:1 (%) 0.38±0.07 0.38±0.07 0.32±0.08 0.27±0.09 0.06±0.03 0.06±0.01 0.27±0.08 0.31±0.10 
C18:0 (%) 2.67±0.32 2.76±0.44 2.69±0.65 2.50±0.68 2.35±0.73 2.33±0.62 2.54±0.52 2.64±0.68 

C18:1 (%) 70.85±4.21 71.79±3.56 67.58±4.03 66.22±3.03 62.82±4.30 64.04±4.15 71.305.39± 74.02±2.13 
C18:2 (%) 7.19±2.34 6.78±1.23 9.58±1.91 11.37±0.92 16.39±2.27 15.71±2.18 7.02±3.02 5.41±1.03 
C20:0 (%) 0.43±0.07 0.44±0.08 0.44±0.09 0.39±0.09 0.39±0.08 0.39±0.08 0.43±0.09 0.46±0.11 
C18:3 (%) 0.45±0.09 0.44±0.09 0.52±0.10 0.48±0.08 0.74±0.18 0.70±0.11 0.56±0.10 0.62±0.13 
C20:1 (%) 0.26±0.04 0.25±0.04 0.22±0.05 0.21±0.03 0.22±0.03 0.21±0.02 0.24±0.05 0.26±0.05 
C22:0 (%) 0.11±0.03 0.12±0.03 0.12±0.03 0.11±0.04 0.10±0.02 0.10±0.02 0.13±0.04 0.14±0.03 
C24:0 (%) 0.06±0.02 0.06±0.02 0.06±0.02 0.05±0.02 0.05±0.01 0.05±0.01 0.05±0.02 0.06±0.03 
C18:1/C18:2 9.85 10.59 7.06 5.82 3.83 4.08 10.15 13.69 
MUFA/PUFA 0.24 0.23 0.26 0.25 0.22 0.22 0.24 0.22 
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Table 7. P-values of qualitative indexes in the olive oils from multivariate analysis (p<0.05) related to the 
effect of cultivar and harvesting time 

 Cultivar Harvesting time 

Free acidity 0.090 0.147 
Peroxide value 0.000 0.125 
ΔK 0.007 0.304 
C17:1 0.000 0.799 
C18:1 0.018 0.806 
Total waxes 0.007 0.640 
Σ FAEE 0.035 0.645 
Total polar phenolic compounds 0.000 0.815 
Total Tocopherols 0.005 0.181 
Oxidative stability 0.000 0.000 

7-Stigmastenol 0.285 0.257 

 

 

 

 


