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Abstract 

The purpose of this study was to evaluate the physical 
and chemical characteristics of olive oils from some au-
tochthonous Albanian olive varieties and allowed us to 
identify and classify the oils. 

The studied samples which were collected from au-
tochthonous Albanian olive varieties, specific to the re-
gion of Vlora, Berati, Elbasan, Tirana, were examined for 
physical and chemical properties (acidity, pH, peroxide 
values, saponification number, iodine value, ultraviolet 
spectrophotometric analysis (k232 and k270), refrac-
tive index), fatty acids composition and total phenol 
content. Olive oil was analyzed by GC gas-chromatog-
raphy for fatty acids commonly present in olive oils 
which are: palmitic, palmitoleic, stearic, oleic, linoleic, 
linolenic, and arachidic. 

Oleic acid was found in high percentage ranged from 
(59.3 to 77.3%), followed by palmitic, linoleic, palmi-
toleic, stearic and linolenic. Arachidic acid was detect-
ed in all olive oil samples, but in low percentage. Total 
phenol contents expressed as gallic acid of olive oils 
values ranged from 117 to 304 mg/kg. 

All olive oil samples were compared with International 
Olive Oil Council (IOOC) about quality and purity cri-
teria for olive oil. The samples exhibited remarkable 
physicochemical properties and could be useful as 
edible oils. The leader is Kalinjot cultivar, which covers 
about 40% of the total plantations known for oil and 
table use, which gave very good parameters for the 
quality of olive oil.

Key words: Olive oils, Physical and chemical properties, 
Fatty acids, Total phenol. 

1. Introduction

The olive tree (Olea europaea L.) is one of the most 
important crops in the Mediterranean countries. The 
origins of the cultivation of the olive tree lie rooted in 
legend and tradition. It probably started about 5000 
- 6000 years ago within a wide strip of land by the 
eastern Mediterranean Sea and in the adjacent zones 
comprising Asia Minor, part of India, Africa, and Eu-
rope (Fernandez [1], Muzzalupo and Perri [2]). Others 
believe that the olive tree originated from Africa (Ethi-
opia, Egypt). Despite that olive can grow in different 
corners of the world, it yields abundantly in places of 
Mediterranean or semi Mediterranean climates and 
these places are considered optimal for olive farming 
(Angiolillo et al., [3]). The figure 1 shows an olive tree 
cultivated in Albania which is a Mediterranean country. 

Figure 1. The “Kalinjoti” cultivar in Vlora, Albania

Olive (Olea europea, Oleaceae) is a slow-growing, long-
lived, evergreen tree uniquely adapted to the climate 
of the Mediterranean basin and is considered as a 
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 defining feature of this climate (Smartt and Simmonds 
[4]). The olive tree, olive fruit and olive oil have been at 
the core of Mediterranean agriculture and trade since 
early cultivation times, providing sustenance to various 
cultures and civilizations of the Mediterranean basin 
(Vossen and Devarenne [5]). The Mediterranean people 
considered olive oil not only as an excellent food but 
also as a healing agent. Olive oil is a key component of 
the traditional Mediterranean diet, which is believed to 
be associated with a relatively long life in good health 
(Visioli and Galli [6], Tamilgan [7]). During the past four 
decades a renewed interest in the nutritional and health 
aspects of olive oil has been generated. 

The Mediterranean diet includes the consumption 
of large amounts of olive oil, which contains high 
amounts of phenolic substances (Garcia et al., [8]). 

Virgin olive oil (VOO), an excellent natural food, is ob-
tained from olive fruit (Olea europaea L.) by mechanical 
or physical procedures. Its composition varies widely, 
depending on fruit variety, degree of fruit ripeness, 
environmental conditions, growing region, and tech-
niques of processing and storage (Barranco et al., [9]). 
The nutritional value of VOO arises from high levels 
of oleic acid and phenolic compounds ([Caravita et 
al., [10], and De Nino et al., [11]). Nutritional value and 
pleasant flavour have contributed to an increase in 
consumption of olive oil which has fostered cultivation 
of olives outsides the traditional olive oil producing re-
gion of the Mediterranean and into newer areas where 
cultivars adaptability, different climatic conditions and 
different agronomic practices may alter olive quality 
(Patumi et al., [12]). 

Albania as a Mediterranean country, situated on the 
eastern shore of the Adriatic Sea, may be divided into 
two major regions: a mountainous highland region 
(north, east, and south) constituting 70% of the land 
area, and a western coastal lowland region that con-
tains nearly all of the country’s agricultural lands and 
is the most densely populated part of Albania. Due to 
the mountains landscape and especially because of its 
many divisions, the climate varies from region to re-
gion. It is warmer in the western part of the country 
which is affected by the warm air masses from the sea 
(the Adriatic costal region has a typical Mediterranean 
climate). This climate makes Albania an important pro-
ducer of olives and olive oil for the region (Kapaj A. and 
Kapaj I. [13]). The major part of production is generat-
ed in the production of olive oil. Olive oil has a unique 
position among edible oils due to its delicate flavour, 
stability and health benefits (Vekiari et al., [14]). 

The olive and olive oil sector is an important segment of 
Albanian primary production and agro industry (Kapaj 
A. and Kapaj I. [13]). Albania can meet its demand for ol-
ives and olive oil, and even achieve surplus, by simply 
improving services to the current olives; moreover, even 

without further support for new plantings, the expan-
sion of the production base will continue, even if at a 
slower pace (Leonetti et al., [15]). Recently, according the 
data on country’ olive oil quantity has ranked Albania as 
16th country in world production (Topi et al., [16]). 

The International Olive Council (IOC, [17]) and the Eu-
ropean Commission (EEC, [18]) have defined the qual-
ity of olive oil based on parameters that include: free 
acidity, peroxide value (PV), UV specific extinction co-
efficients (K232 and K270) and sensory score. In particular, 
the quantity of free acidity is an important factor for 
classifying olive oil into commercial grades (Boskou 
[19], Rossell [20]). The general classification of olive oils 
into the different commercial grades is based on free 
acidity and sensory characteristics (taste and aroma). 
The commercial grades separate oil obtained from the 
olive fruit solely by mechanical or physical means (vir-
gin) from the other oils that contain refined oils (Kalua 
et al., [21]). The organoleptic quality of olive oils de-
pends on several factors, one of which is the cultivar. 

Some studies were already published concerning the 
influence of these factors on some: French (Amiot et al., 
[22]), Spanish (Botia et al., [23]), Italian (Esti et al., [24], 
Muzzalupo et al., [25]), Portuguese (Ferreres et al., [26]) 
and Tunisian (Lazzez et al., [27]) cultivars. 

The aim of this study was to evaluate the physical and 
chemical properties, fatty acid composition and total 
phenol contents of olive oils from nine different au-
tochthonous Albanian olive varieties. All olive oil sam-
ples were compared with International Olive Oil Coun-
cil (IOOC) about quality and purity criteria for olive oil.

2. Materials and Methods 

2.1 Olive oils samples 

Nine (09) olive oils samples were collected from five lo-
cations such us Vlora, Berati, Tirana, Elbasan and Kruje 
in the year 2014. Samples were collected during the 
period when olives are usually harvested for oil pro-
duction (November 2014). The olive oils samples were 
placed into sterilized bottles.

2.2 Physical and chemical analysis

The pH measurements of olive oils were obtained with 
a pH meter (HANNA), calibrated with two standard 
solutions buffered at pH = 4.00 and pH = 7.00. The 
 impurities and moisture were determined according 
to the method described by Lecoq [28]. 

Free acidity, peroxide value (PV) and UV light absorp-
tion (K232, K270, ΔK) were determined following the of-
ficial analytical methods described in EC Regulation 
2568/91 (Commission Regulation, [29]). The mean of 
the data was calculated from three biological repeats 
obtained from three independent experiments. 
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Saponification number was determined using the 
method described by Lecoq [28]. For the free oil acidity, 
a known weight of olive oil was dissolved in a mixture 
of diethyl ether/ethanol (1 : 1 v/v). The mixture was ti-
trated with potassium hydroxide in methanol (0.05M) 
in the presence of phenolphthalein as indicator. 

For peroxide value, about 5 g of olive oil was dissolved 
in a mixture of acetic acid/chloroform (3 : 2 v/v), and 
saturated solution of KI (1mL) was then added. The lib-
eration iodine was titrated with sodium thiosulphate 
solution (0.05M) in the presence of starch as indicator. 

For saponification number, a known weight of olive oil 
(1 g) was dissolved in alcoholic potassium hydroxide 
(25 mL) then evaporated for 30 min. The sample was 
titrated with chlorydric acid (0.5N) in the presence of 
phenolphthalein as indicator.

2.3 Analysis of fatty acids 

The analyses of fatty acids were performed according to 
the official method of the European Community Regu-
lation (Commission Regulation. [29]). The olive oil sam-
ples were esterified in a methanol solution of 2N KOH for 
30 minutes at 50 0C. The gas-chromatographic analyses 
of fatty acid methyl esters were performed on a Perkin 
Elmer gas chromatograph, equipped with a flame ioni-
sation detector (Shimadzu QP2010). The column was a 
fused silica capillary SE30 length 25 meters, diameter 
0.25 µm. Helium was the carrier gas (6mL/min). The col-
umn temperature program was: initially isotherm at 140 
0C for 10 min., an initial programmed rate of 1 0C/min. up 
to 160 0C, then a second rate of 2 0C/min. up to 220 0C and 
a final isotherm for 15 min. Samples were injected into 
the split mode. The apparatus itself carried out recording 
and integration. The gas-chromatographic peaks were 
identified as corresponding fatty acid methyl esters by 
check of the elution order on the column and compared 
the retention times with those of pure standards. 

2.4 Determination of total phenol content 

The total phenol content was determined according 
to the methods described by Tsimidou [30]. 100 g of 
oil was extracted three times with 500 mL of metha-
nol (methanol/Water : 40v/60v). The total phenols in 
the oil extracts were measured by the Folin-Ciocalteu 
assay. The measurement was carried out at 765 nm via 
UV-spectrophotometer. Results were expressed as mg 
of gallic acid equivalent in one kg oil.

3. Results and Discussion 

3.1 Chemical and physical properties of olive oils 
samples

The chemical and physical characteristics of olive oils 
sample are shown in Table 1. As is shown, differences 

were found in chemical values (free fatty acid, peroxide 
value) among olive oils samples. These properties es-
pecially depend on the initial quality of the olives sam-
ples. Acidity (% oleic acid) was in the range of 0.58% 
and 1.31% and fell within the accepted values for extra 
VOOs and VOOs as the standard free acidity limit for 
extra VOO and VOO are 0.8 and 2.0 g per 100 g max-
imum, respectively (IOC [17], EEC [18]). The acidity (% 
oleic acid) of olive oils samples is shown in Figure 2. 

The PV is a measure of primary oxidation. The results 
obtained also indicated that peroxide values were 
not higher and ranged between 4.1 meq O2/kg and 
8.8 meq O2/kg. The data (Table 1) revealed that in all 
cultivars the PVs were not higher than 8.8 meq O2 kg-1. 
None of the oil samples analysed exceeded the maxi-
mum for extra-VOO (20 meq O2 kg-1) (IOC [17]). The per-
oxide values are shown in Figure 3.

K232 parameter is mainly indicative of the conjugat-
ed dienes. Data in Table 1 showed that the minimum 
and maximum values for the absorbance at 232 nm 
were recorded respectively for Boç (1.300) and Kushan 
(1.711) oil. The absorbance at 270 nm, mainly indica-
tive of the conjugation of trienes and of the presence 
of carbonylic compounds, gives the minimum value 
for Kushan oil (0.100) and the maximum value for Kot-
ruvsi oil (0.176). The values recorded at 232 and 270 nm 
for all samples analysed complied with IOOC limits for 
extra VOO. Also, all the values for ΔK lie inside the limits 
specified for extra VOO in the standard (IOC, [17]).

Figure 2. Free fatty acid (% oleic acid) of olive oils samples

Figure 3. The peroxide value of olive oils samples
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In Table 1, pH of all olive oils samples is ranged from 
pH 4.91 - 5.51. 

Sample Freng had lowest pH (4.91), where approved; it 
had a high acidity value. 

Saponification number of all olive oils samples ranged 
from 177 mg KOH/g to 189 mg KOH/g. All the samples 
were under the limits (184 - 196 mg KOH/g) estab-
lished by C.O.I [31].
 
3.2 Fatty acid composition of olive oils samples 

Fatty acid composition is an essential aspect of the 
qualitative assessment of olive oil. Unsaturated Fatty 
Acids (UFA) are of great importance because of their 
nutritional implications and effect on the oxidative 
stability of oils (IOC, [32]). The fatty acid compositions 

Table 1. Chemical and physical properties of olive oils samples
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Kalinjot 0.77 4.92 4.9 181 78.8 1.698 0.102 -0.001 1.14

Mixan 0.89 5.02 5.6 181 79.9 1.676 0.106 0.001 1.19

UBT 1.13 5.11 4.2 176 79.6 1.670 0.123 -0.001 1.02

U.H.H 0.58 4.95 4.6 180 79.0 1.489 0.101 -0.001 1.32

Kushan 0.79 5.51 4.0 177 78.8 1.711 0.100 -0.001 1.25

Freng 0.91 4.91 4.1 188 78.9 1.655 0.111 0.000 1.27

Kotruvsi 1 5.07 8.4 178 79 1.347 0.176 0.001 0.77

Boç 1.31 4.93 8.8 177 79.1 1.300 0.167 0.003 0.59

Karen 1.11 4.95 4.5 189 78 1.651 0.107 0.002 0.88

Table 2. Fatty acid content of olive oils samples (%)
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Kalinjot 7.88 0.39 74.2 7.32 0.44 2.99 0.44

Mixan 6.91 0.40 75.7 6.65 0.37 3.39 0.55

UBT 6.99 0.66 75.67 9.89 0.60 3.43 0.26

U.H.H 4.33 0.13 77.3 4.55 0.27 3.01 0.56

Kushan 5.55 0.32 75.68 7.88 0.33 3.31 0.45

Freng 5.33 0.23 76.88 7.07 0.34 3.13 0.33

Kotruvsi 7.71 0.94 68.3 12.12 0.88 2.67 0.12

Boç 8.99 1.46 59.3 17.2 1.02 2.23 0.13

Karen 8.44 1.03 70.02 11.7 0.66 1.93 0.44

of the nine olive oils samples were determined by gas 
chromatography and the results are shown in Table 2. 

When examining the fatty acid composition, differ-
ences among the samples were observed. It is clear 
that oleic acid was present in the highest concentra-
tion; the values were ranged between 59.3% (Boç) and 
77.3% (Ulliri i Holle i Himares - U.H.H) (Figure 4). 

It was followed by palmitic acid (4.33 - 8.99%), linoleic 
acid (4.55 - 17.2%), stearic acid (1.93 - 3.43%), linolenic 
acid (0.27 -1.02%) and palmitoleic acid (0.13 - 1.46%). 
Sample U.H.H contained the highest concentration of 
oleic acid (77.3%) but sample Boc has a lowest percent-
age of the same fatty acid (59.3%). Differences in these 
values can be due to species, genetics, variety, growing 
conditions, locality, climatic conditions and posthar-
vest treatment (Patumi et al., [12], and EEC [18]). 
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The fatty acid composition of the studied olive oils 
complies with the requirements of the IOC trade stan-
dard (IOC, [17]). 

These results of native varieties represent quality and 
balanced profile of fatty acids, comparable with the 
Mediterranean countries. Cultivar Kalinjot confirmed 
as a cultivar of interest for the production of a high 
quality olive oil, but also U.H.H that is increasingly used 
in the production of olive oil, presents quality profile 
of fatty acids.

3.3 Total phenol contents of olive oils 

The results of total phenol contents of olive oils sam-
ples are shown in Table 3 and illustrated in Figure 5.

Table 3. Total phenol contents of olive oils samples (mg/kg)

Sample Gallic acid equivalent

Kalinjot 223

Mixan 137

UBT 117

U.H.H 220

Kushan 130

Freng 195

Kotruvsi 178

Boç 304

Karen 120

Total phenol contents expressed as gallic acid of olive 
oils values ranged from 117 and 304 mg/kg. Total phe-
nol content as gallic acid equivalent in sample “Boç” 
was the highest (304 mg/kg) but sample coded UBT 
has a lowest percentage of these components (117 
mg/kg). These results showed a difference in total phe-
nol contents of olive oils samples. These differences 
may be due to maturation state and nature of cultivar 
and total phenol contents of the samples can be con-
sidered medium-high levels. 

Figure 4. The concentration of oleic acid (%)

Figure 5 shows sample UBT had low percentage of 
total polyphenols; whereas sample coded Boç had a 
highest total polyphenols percentage. 
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4. Conclusions 

- The aim of this study was to evaluate the quality and 
purity of olive oils, based on the standards and require-
ments of the national and European legislation, in or-
der to provide a qualitative product to the customer. 
Albania has great potentials for olive cultivation and its 
processing, due to its suitable climatic conditions and 
quality of native cultivars. 

- Native cultivars present good quality in chemical and 
organoleptic composition, comparable with countries 
of the Mediterranean basin. They provide quality and 
balanced profile of fatty acids.

-  In this study, the obtained results revealed that the 
olive oils samples from autochthonous Albanian olive 
varieties were free from any defects and were classi-
fied as virgin olive oil according to international olive 
oils council, acidity and peroxide values were within 
the limits for virgin olive oil. The physical and chemical 
characteristics of olive oils samples showed somewhat 
considerable differences, but have good properties 
as they contain low percentages of acidity, therefore 
could be utilized successfully as a source of edible oil 
for human consumption.
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