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Characterisation of virgin olive oils obtained 
from three different cultivars grown 

in the Albanian territory

Chemical characterisation was carried out on samples of virgin olive oil obtained from 
three different cultivars, which were cultivated in three geographic areas of the Albanian 
territory. Two cultivars were typical of Albania (Kalinjoti and UBT Tiranë), while the third 
was originally from Spain (Arbequina). The olives, that came from three different geo-
graphical areas (in Albania) were obtained during the 2016-2017 harvesting season. 
Several evaluations have been carried out in order to determine qualitative parameters 
(free acidity, peroxide value and UV spectrophotometric indices), chemical composition of 
three classes of compounds (fatty acids, phenols and tocopherols) and genuineness 
(ΔECN42) of the analysed olive oils. The obtained results showed the Arbequina and UBT 
Tiranë cultivars characterised by significantly higher acidity values than those observed in 
Kalinjoti cultivar, which showed lower values also regarding the number of peroxides. No 
variations were instead evidenced in the UV spectrophotometric indices. Regarding the 
fatty acid profiles, the Arbequina cultivar grown in the Albanian territory resulted poorer of 
w9 isomer of oleic acid but, at the same time, showed greater concentrations of the w7 
isomer. The UBT Tiranë was instead characterised by a lower content of linoleic acid com-
pared to the other two cultivars. A further parameter worthy of attention concerned the 
total content of polyphenols, which are present at particularly higher concentrations in the 
Kalinjoti cultivar, whereas tochopherols seem to be more represented in the UBT Tiranë. 
This work, as a whole, has highlighted the undoubted strengths of Kalinjoti cultivar, which 
has been characterised by parameters that should guarantee superior health properties, 
and therefore should be of more interest for the consumer.
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INTRODUCTION

Olive cultivation is widely spread in the Mediterranean region and is an important 
resource for the development of rural economy and the environment [1]. Olive oil 
is a typical lipid source of the Mediterranean diet and is accredited of beneficial 
effects that may be due to the presence of bioactive components, such as olive 
oil-derived polyphenols. Such compounds are reported to play biologically rele-
vant activities which involve antioxidant activity, contributing to the prevention of 
human diseases [2, 3]. 
Despite the thorough characterisation performed on many bioactive com-
pounds in the oil, less attention was given to the influence of cultivar and geo-
graphical origin on olive oil quality. The study of the qualitative characteristics of 
virgin olive oils of a pure cultivar or from a specific production area is of great sci-
entific interest. It is also of interest to the local industrial sector, to the interna-
tional olive oil business and to the consumer, who demands more information on 
the qualitative characteristics and properties of traditional local products [4]. The 
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olive production and the olive oil consumption in Alba-
nia has increased in the last decades. In the 1980s, 
Albania produced an average of 3,000 tons of olive oil 
per year. By the 1990s, the average annual production 
of olive oil rose to almost 4,000 tons per year. In the fol-
lowing years a decline in olive oil production was regis-
tered and stabilised at around 1,000 tons per year in 
2016, based on a report released by Food and Agri-
culture Organisation (FAO) [5]. 
As reported by Chan-Halbrendt et al. (2010) [6], olive 
oil has a relevant role in the diet of Albanians and the 
olive oil industry has been targeted as a top strategic 
sector for growth and development by the Albanian 
government. For these reasons, different studies have 
been carried out in order to characterise the olive oils 
coming from distinct albanian cultivars, both from an 
organoleptic point of view, and as regards the aroma 
profiles [7, 8].
Taking into consideration the increased interest in this 
production sector, three olive oils obtained from as 
many olive cultivars grown in the Albanian territory, 
have been characterised and compared. 

MATERIALS AND METHODS

PLANT MATERIAL
In this study, the olive oils obtained from three different 
cultivars have been involved: two of which were typical 
of Albania (Kalinjoti and UBT Tiranë), while the third 
was originally from Spain (Arbequina). 
Kalinjoti is a cultivar population with multiple forms dis-
tinguished by the fruit and other agronomic charac-
ters. It represents the more widespread autochtho-
nous cultivar at national level and is especially distrib-
uted on the coastal areas of Vlorë, Mallakastër, and 
Ionian. In these areas it occupies 85% of the olive 
grove and is particularly used to produce good quality 
oil (with a high yield, 28%), as well as aromatic and 
table olives [8].
The UBT Tiranë cultivar is mostly diffused in the Middle 
Albania, mainly in Tirana, Durrës, and Krujë. It is hardy 
to biotic and abiotic stress, in particular it is resistant 
against the prolongated summer drought and the cold-
ness. As a result, it has a good tolerance to olive-knot 
disease (Pseudomonas syringae subsps. avastanoi). 
Such cultivar is characterised by late ripening and is 
reported to ensure high yield in good quality oil [8].
Arbequina is a Spanish cultivar particularly wide-
spread in Catalogna. It is resistant to cold and is a salt 
tolerant variety, it is very tolerant to peacock and tur-
meric diseases and is highly appreciated for constant 
productivity. It enters production prematurely, fruits are 
moderately resistant to breakage, and their small size 
makes it difficult to harvest with mechanical tools. The 
oil quality is excellent, mainly for the high and well 
recognised organoleptic properties [9].

EXPERIMENTAL DESIGN AND SAMPLING
The olives were harvested by hand are immediately 
underwent a continuous extraction process, under the 
Protocol and the Rules of IOC [10]. Sampling of olive 
oils was carried out directly in an industrial mill during 
the harvesting season 2016-2017: samples were 
stored at room temperature in the dark until analysis.
 
FREE ACIDITY, PEROXIDE VALUE (PV) AND UV ABSORP-
TION
Free acidity (% oleic acid), peroxide value (PV) and UV 
spectrophotometric indices (K  and K ) were car-232 270

ried out according to the EEC Regulation No 2568 
[11]. Each determination was performed in triplicate. 
PV and was expressed as milli-equivalents of active 
oxygen per kilogram of oil (meq O2/kg). Oil solutions 
(0.5%, wt/vol) were prepared in iso-octane, and the UV 
spectrum was recorded between 190 and 350 nm. 
K , and K  and values were calculated from absorp-232 270

tion at 232 and 270 nm, respectively. Repeatability of 
the K  and K  determinations was checked for five 232 270

replicate solutions and was satisfactory (1.7 and 8.8%, 
respectively). Consequently, for each oil sample, one 
solution was prepared, and absorption was then mea-
sured in duplicate. 
	
FATTY ACID PROFILE OF OLIVE OIL FROM SELECTED 
CULTIVARS
The GC analysis of FAMEs was carried out in a HRGC 
8000 Series (Fison Instruments, Milan, Italy), equipped 
with a SPB2380 column (30 m, 0.32 mm, 0.2 lm i.d.) 
and a flame ionisation detector (FID). The GC oven 
temperature program was set at 165°C for 10 min, and 
then increased to 220°C at 10 C/min. Helium was sup-
plied as the carrier gas at an initial pressure of 43 kPa. 
The injection and detector temperatures were set at 
220°C and 230°C, respectively. The injection mode 
was split (1:40) and injection volume was 1 µL. Relative 
quantification was carried out according to the proce-
dure reported in the IOC document [10].

DIFFERENCE BETWEEN THE THEORETICAL AND 
ACTUAL AMOUNTS OF TRIACYLGLYCEROLS
The analysis of intact TAGs was carried out using an 
Infinity 1260 HPLC (Agilent Technologies, Milan, Italy), 
which comprised a quaternary pump system, a col-
umn oven (Infinity 1260 TCC), an autosampler 1260 
ALS, and a RID. The analytical procedure was carried 
out following the IOC methods for ΔECN42 [10].

DETERMINATION OF TOTAL PHENOLS
The total polyphenols content in olive oil samples was 
estimated by the Folin-Ciocalteu colorimetric method, 
according to the Singleton and Rossi procedure (1965) 
[12]. 10 µL of each sample were mixed with 90 µL of 
distilled water and 500 µL of freshly prepared 0.2 N 
Folin-Ciocalteu's reagent (1:10 v/v with water). After 

10 min, 400 µL of satured sodium carbonate (75 g/L) 
were added. After incubation at 23°C (room tempera-
ture) for 1.5 h, the absorbance of the resulting blue col-
oured solution was measured at 765 nm with JENWAY 
6305 UV/vis spectrophotometer. Quantitative evalua-
tions were performed by using a standard calibration 

2curve of six points (R  = 0.9944) ranging from 0 to 50 
µg/mL of gallic acid in 80% methanol. The total pheno-
lic content was expressed as gallic acid equivalents 
(GAE), in mg per kg of sample.

TOCOPHEROLS DETERMINATION
The tocopherols determination was performed follow-
ing the procedure previously reported by Procida et al. 
(2009) [13]. A solution was prepared containing 1 g of 
oil in acetone (10 mL) and analysis by HPLC was per-
formed by using a RP-C18 column (particle size 4 μm, l 
250 mm, 4 mm i.d.). The injected volume was equal to 
20 μL and sample was eluted with 0.5% H PO  water 3 4

solution and acetonitrile/methanol 1:1 (v/v) with a flow 
rate of 1.3 mL min−1. A UV detector with a selected 
wavelenght of 295 nm was used. An integrator was 
used for the determination of the standard calibration 
curves and for the calculation of the tocopherols 
amounts in the oil samples. Results associated to each 
sample are the mean values of two replicates.

STATYSTICAL ANALYSIS
Statistical analysis of data was carried out by the Stu-
dent's t-test. All numerical data are expressed as 
mean ± SD of at least three different experiments. Sta-
tistical significance was set at P<0.01 and P<0.05.

RESULTS AND DISCUSSION

In this study, several analytical approaches have been 
carried out in order to characterize the olive oils coming 
from three distinct cultivars of the Albanian territory. 
Specifically, evaluations on UV absorbance indices, 
free acidity, number of peroxides, fatty acid profiles, 
total polyphenols and tocopherols were performed.  
As reported in Table I, the spectrophotometric absorp-
tion in the UV region did not show variations among the 
selected cultivars, performing the analysis both at 232 
nm (K ) and 270 nm (K ). In Table I, interesting and 232 270

significant differences were instead reported with 
regard to free acidity and number of peroxides in olive 
oil samples. 
The free acidity observed in all samples was much 
lower than the upper limit of 0.8% established for the 
best commercial quality olive oil, indicated as 'extra' 
virgin (Regulations EEC 2568/91) [11]. About this, the 
Kalinjoti cultivar showed a significant lower value 
(P<0.01) with respect to the other samples, and this is 
a very interesting qualitative aspect, since the increase 
in free acidity is frequently correlated to an increase of 
lipolysis due to enzymatic mechanisms, and greater 
sensitivity to pathogenic infections and mechanical 
demage. As reported by Salvador et al. (2001) [14] the 
extent of these processes is amplified during the oil 
ripening, but, since no variables were introduced 
regarding the sampling period, the storage and the 
analysis of the samples, it is presumable that the 
observed difference is to be totally attributed to the vari-
ety of harvested olives. 
Also, in the evaluation of the number of peroxides (Tab. 
I), the Kalinjoyi cultivar distinguished itself with respect 
to the other oil varieties, showing significantly lower 
values (P<0.05). Since the peroxide value indicates the 
presence of products deriving from primary lipid oxida-
tion (hydroperoxides), this index is often used as indi-
cator of oil stability and has been reported to be partic-
ularly influenced by the activity of lipoxygenases, 
whose action therefore contributes to the deterioration 
of the matrix and the production of volatile compounds 
that could negatively affect flavour and odour scores. 
Considering what has been previously reported by 
Frankel (1980) [15] for soy oil, flavor reversion could 
occur at peroxide values up to 10 mekO /kg, while oxi-2

dative rancidity occurs at values greater than 10 
mekO /kg. In this work all the values found are less 2

than 10, but the data concerning the kalinjoti cultivar 
must certainly be framed in a higher quality perspec-
tive.
Regarding the fatty acid analyses, it could be useful to 
consider the study of Stefanoudaki et al. (1999) [16] 
who demonstrated that the fatty acid composition of 
olive oils could be characterised by significant varia-
tions even within close geographical areas. In this  
study (Tab. II), significant differences were found 
between Spanish and Albanian cultivars at the level of 

Table I - Basic analysis (acidity, number of peroxides, UV absorption characteristics) of olive oils from selected cultivars 
(harvesting 2016/17) 

Data are reported as mean values ± standard deviation. a,b  Different letters in the same row indicate significant differences (P<0.05). 

  Arbequina Kalinjoti UBT Tiranë 
Acidity (% oleic acid) 0.75a ± 0.08 0.27b ± 0.04 0.74b ± 0.08 
Number of peroxides (mekO2/kg) 8.50a ± 0.79 6.32b ± 0.61 8.38a ± 0.81 

Absorbance UV    
K232 1.90 ± 0.16 1.81 ± 0.15 1.98 ± 0.17 
K270 1.37 ± 0.12 1.54 ± 0.14 1.46 ± 0.12 
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total polyphenols and tocopherols were performed.  
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significant differences were instead reported with 
regard to free acidity and number of peroxides in olive 
oil samples. 
The free acidity observed in all samples was much 
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(P<0.01) with respect to the other samples, and this is 
a very interesting qualitative aspect, since the increase 
in free acidity is frequently correlated to an increase of 
lipolysis due to enzymatic mechanisms, and greater 
sensitivity to pathogenic infections and mechanical 
demage. As reported by Salvador et al. (2001) [14] the 
extent of these processes is amplified during the oil 
ripening, but, since no variables were introduced 
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I), the Kalinjoyi cultivar distinguished itself with respect 
to the other oil varieties, showing significantly lower 
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tion (hydroperoxides), this index is often used as indi-
cator of oil stability and has been reported to be partic-
ularly influenced by the activity of lipoxygenases, 
whose action therefore contributes to the deterioration 
of the matrix and the production of volatile compounds 
that could negatively affect flavour and odour scores. 
Considering what has been previously reported by 
Frankel (1980) [15] for soy oil, flavor reversion could 
occur at peroxide values up to 10 mekO /kg, while oxi-2

dative rancidity occurs at values greater than 10 
mekO /kg. In this work all the values found are less 2

than 10, but the data concerning the kalinjoti cultivar 
must certainly be framed in a higher quality perspec-
tive.
Regarding the fatty acid analyses, it could be useful to 
consider the study of Stefanoudaki et al. (1999) [16] 
who demonstrated that the fatty acid composition of 
olive oils could be characterised by significant varia-
tions even within close geographical areas. In this  
study (Tab. II), significant differences were found 
between Spanish and Albanian cultivars at the level of 
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(harvesting 2016/17) 

Data are reported as mean values ± standard deviation. a,b  Different letters in the same row indicate significant differences (P<0.05). 
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palmitic acid (C16:0), palmitoleic acid (C16:1), w9 and 
w7 isomers of oleic acid (C18:1w9 and C18:1w7), and 
linoleic acid (C18:2) (no difference between Albanian 
cultivars).  
Palmitic and palmitoleic acids were more represented 
in olive oil samples obtained from Arbequina cultivar 
(P<0.05 and P<0.01, respectively), and it is interesting 
to underline as the same samples are also differenti-
ated with regard to the concentrations of oleic acid iso-
mers (P<0.01). In fact, C18:1w9 is less represented in 
Arbequina in comparison to samples coming from 
Kalinjoti and UBT Tiranë cultivars, whereas for 
C18:1w7 the Spanish cultivar has the highest content. 
Overall, the oil which has higher concentrations of 
unsaturated compounds was detected in the Kalinjoti 
cultivar (85.84%) against 83.05% in UBT Tiranë and 
80.41% in Arbequina. This finding is particularly inter-
esting if we consider that a high dietary proportion of 
saturated fatty acid (SFA), is commonly associated to 
several diseases, which mainly affect the cardiovascu-
lar system [17, 18]. The variation in fatty acid composi-
tion due to an increase of unsaturated fatty acids is 
generally associated to an increase of oxidative sus-

ceptibility as reported by Cert et al. (1996) [19]. At the 
same time, it must also be considered that oxidative 
stability is greatly influenced by the presence of natural 
bioactive compounds with potential antioxidant activ-
ity. About this, the evaluation of total polyphenols in 
olive oil samples (Tab. III), has contributed in a decisive 
way in understanding the framework highlighted by the 
analyses carried out.
Phenols, reported as gallic acid equivalent, resulted as 
more represented in Kalinjoti samples (P<0.01); The 
detected concentrations were about 2.5 times higher 
with respect to Arbequina and 3.5 times higher in com-
parison with UBT Tiranë. This finding could, at least in 
part, justify the higher oxidative stability of olive oil 
obtained from Kalinjoti cultivars, in the face of a greater 
concentration of unsaturated fatty acids. It is in fact 
well known, that polyphenols are characterised by 
strong antioxidant properties that allow to protect a 
wide range of biological macromolecules from oxida-
tive damage. In addition to this, it should also be con-
sidered that polyphenols have been credited over time 
with several nutraceutical properties; for instance 
numerous studies highlighted the role of these com-
pounds in reducing the extent of inflammatory pro-
cesses and curbing the onset and progression of can-
cer diseases [20]. According to what has just been 
reported, the finding concerning the higher amount of 
polyphenols in olive oil samples obtained from the 
Kalinjoti cultivar is rather interesting, although the exact 
characterisation of these compounds requires further 
and more specific analysis.
The analysis and characterisation of tocopherols (Tab. 
III) in the olive oil samples showed a fairly complex pic-
ture with UBT Tiranë which showed a higher content of 
these compounds both with respect to Kalinjoti 
(P<0.01) and Arbequina, although the difference was 
not significant (P>0.05) in this last case. Since these 
compounds are given undoubted antioxidant proper-
ties [21], the UBT Tiranë samples should have shown 
better oxidative stability than previously observed. This 
finding therefore testifies that multiple compounds are 
responsible for protecting the matrix from the oxidative 
damage and their mechanisms of action, as well as the 
mutual interactions, undoubtedly deserve more spe-
cific and in-depth evaluations. 

Table III - Total polyphenols and tocopherols content in selected olive oils. 

  Arbequina Kalinjoti UBT Tiranë 
Total Phenols (mg GAE/kg) 251.02a ± 14.88 636.13b ± 48.21 181.33c ± 17.59 
Total Tocopherols (mg/kg) 192.32a ± 11.91 151.25b ± 8.54 204.73a ± 16.13 
α-Tocopherol (mg/kg) 187.46a ± 12.82 145.42b ± 9.27 203.02a ± 15.56 
β-Tocopherol (mg/kg) 2.93 ± 0.25 3.57 ± 0.26 nd 
γ-Tocopherol (mg/kg) 1.93 ± 0.17 2.26 ± 0.21 1.71 ± 0.19 
δ-Tocopherol (mg/kg) nd nd nd 

Data are reported as mean values ± standard deviation. GAE = gallic acid equivalent. nd = not detectable. a,b,c Different letters in the same row 
indicate significant differences (P<0.05).

Table II - Fatty acid composition of olive oils 

  Arbequina Kalinjoti UBT Tiranë  
C16:0 17.27a ± 1.92 11.53b ± 1.06 13.34b ±1.28  
C16:1 2.57a ± 0.23 0.56b ± 0.07 0.61b ± 0.06  
C17:0 0.09 ± 0.01 0.09 ± 0.01 0.13 ± 0.02  
C17:1 0.22 ± 0.03 0.16 ± 0.02 0.19 ± 0.02  
C18:0 1.64 ± 0.15 2.34 ± 0.21 2.68 ± 0.24  
C18:1 w9 60.22a ± 3.02 71.36b ± 4.16 71.62b ± 3.88  
C18:1 w7 4.39a ± 0.36 1.72b ± 0.16 1.53b ± 0.15  
C18:2 12.09a ± 1.22 10.67a ± 0.97 8.14b ± 0.79  
C18:3 0.64 ± 0.07 0.62 ± 0.07 0.63 ± 0.06  
C20:0 0.36 ± 0.04 0.40 ± 0.05 0.51 ± 0.06  
C20:1 0.28 ± 0.04 0.33 ± 0.04 0.33 ± 0.03  
C22:0 0.11 ± 0.01  0.10 ± 0.01 0.15 ± 0.02  
C24:0 0.06 ± 0.01 0.06 ± 0.01 0.09 ± 0.01  
UFA (%) 80.47 85.42 83.05  
SFA (%) 19:47 14.52 16.90  

Data are expressed as mean percentage of total fatty acids ± 
standard deviation. 
a,b Different letters in the same row indicate significant differences 
(P<0.05) 

CONCLUSIONS

In this study the olive oils obtained from three different 
cultivars (Arbequina, Kalinjoti and UBT Tiranë) grown in 
the Albanian territory (harvesting 2016/17) were com-
pared from a qualitative point of view. From the analysis 
performed, high qualitative properties emerged in all 
the selected cultivars, although the oil samples 
obtained from Kalinjoti showed overall greater oxida-
tive stability, greater amount of unsaturated fatty acids 
and a higher concentration of bioactive compounds 
credited with antioxidant properties. 
All this is particularly interesting if we consider the grow-
ing attention that the consumers have been showing 
on this matter for some time, the choice of food prod-
ucts associated to a greater health value. 
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palmitic acid (C16:0), palmitoleic acid (C16:1), w9 and 
w7 isomers of oleic acid (C18:1w9 and C18:1w7), and 
linoleic acid (C18:2) (no difference between Albanian 
cultivars).  
Palmitic and palmitoleic acids were more represented 
in olive oil samples obtained from Arbequina cultivar 
(P<0.05 and P<0.01, respectively), and it is interesting 
to underline as the same samples are also differenti-
ated with regard to the concentrations of oleic acid iso-
mers (P<0.01). In fact, C18:1w9 is less represented in 
Arbequina in comparison to samples coming from 
Kalinjoti and UBT Tiranë cultivars, whereas for 
C18:1w7 the Spanish cultivar has the highest content. 
Overall, the oil which has higher concentrations of 
unsaturated compounds was detected in the Kalinjoti 
cultivar (85.84%) against 83.05% in UBT Tiranë and 
80.41% in Arbequina. This finding is particularly inter-
esting if we consider that a high dietary proportion of 
saturated fatty acid (SFA), is commonly associated to 
several diseases, which mainly affect the cardiovascu-
lar system [17, 18]. The variation in fatty acid composi-
tion due to an increase of unsaturated fatty acids is 
generally associated to an increase of oxidative sus-

ceptibility as reported by Cert et al. (1996) [19]. At the 
same time, it must also be considered that oxidative 
stability is greatly influenced by the presence of natural 
bioactive compounds with potential antioxidant activ-
ity. About this, the evaluation of total polyphenols in 
olive oil samples (Tab. III), has contributed in a decisive 
way in understanding the framework highlighted by the 
analyses carried out.
Phenols, reported as gallic acid equivalent, resulted as 
more represented in Kalinjoti samples (P<0.01); The 
detected concentrations were about 2.5 times higher 
with respect to Arbequina and 3.5 times higher in com-
parison with UBT Tiranë. This finding could, at least in 
part, justify the higher oxidative stability of olive oil 
obtained from Kalinjoti cultivars, in the face of a greater 
concentration of unsaturated fatty acids. It is in fact 
well known, that polyphenols are characterised by 
strong antioxidant properties that allow to protect a 
wide range of biological macromolecules from oxida-
tive damage. In addition to this, it should also be con-
sidered that polyphenols have been credited over time 
with several nutraceutical properties; for instance 
numerous studies highlighted the role of these com-
pounds in reducing the extent of inflammatory pro-
cesses and curbing the onset and progression of can-
cer diseases [20]. According to what has just been 
reported, the finding concerning the higher amount of 
polyphenols in olive oil samples obtained from the 
Kalinjoti cultivar is rather interesting, although the exact 
characterisation of these compounds requires further 
and more specific analysis.
The analysis and characterisation of tocopherols (Tab. 
III) in the olive oil samples showed a fairly complex pic-
ture with UBT Tiranë which showed a higher content of 
these compounds both with respect to Kalinjoti 
(P<0.01) and Arbequina, although the difference was 
not significant (P>0.05) in this last case. Since these 
compounds are given undoubted antioxidant proper-
ties [21], the UBT Tiranë samples should have shown 
better oxidative stability than previously observed. This 
finding therefore testifies that multiple compounds are 
responsible for protecting the matrix from the oxidative 
damage and their mechanisms of action, as well as the 
mutual interactions, undoubtedly deserve more spe-
cific and in-depth evaluations. 

Table III - Total polyphenols and tocopherols content in selected olive oils. 

  Arbequina Kalinjoti UBT Tiranë 
Total Phenols (mg GAE/kg) 251.02a ± 14.88 636.13b ± 48.21 181.33c ± 17.59 
Total Tocopherols (mg/kg) 192.32a ± 11.91 151.25b ± 8.54 204.73a ± 16.13 
α-Tocopherol (mg/kg) 187.46a ± 12.82 145.42b ± 9.27 203.02a ± 15.56 
β-Tocopherol (mg/kg) 2.93 ± 0.25 3.57 ± 0.26 nd 
γ-Tocopherol (mg/kg) 1.93 ± 0.17 2.26 ± 0.21 1.71 ± 0.19 
δ-Tocopherol (mg/kg) nd nd nd 

Data are reported as mean values ± standard deviation. GAE = gallic acid equivalent. nd = not detectable. a,b,c Different letters in the same row 
indicate significant differences (P<0.05).

Table II - Fatty acid composition of olive oils 

  Arbequina Kalinjoti UBT Tiranë  
C16:0 17.27a ± 1.92 11.53b ± 1.06 13.34b ±1.28  
C16:1 2.57a ± 0.23 0.56b ± 0.07 0.61b ± 0.06  
C17:0 0.09 ± 0.01 0.09 ± 0.01 0.13 ± 0.02  
C17:1 0.22 ± 0.03 0.16 ± 0.02 0.19 ± 0.02  
C18:0 1.64 ± 0.15 2.34 ± 0.21 2.68 ± 0.24  
C18:1 w9 60.22a ± 3.02 71.36b ± 4.16 71.62b ± 3.88  
C18:1 w7 4.39a ± 0.36 1.72b ± 0.16 1.53b ± 0.15  
C18:2 12.09a ± 1.22 10.67a ± 0.97 8.14b ± 0.79  
C18:3 0.64 ± 0.07 0.62 ± 0.07 0.63 ± 0.06  
C20:0 0.36 ± 0.04 0.40 ± 0.05 0.51 ± 0.06  
C20:1 0.28 ± 0.04 0.33 ± 0.04 0.33 ± 0.03  
C22:0 0.11 ± 0.01  0.10 ± 0.01 0.15 ± 0.02  
C24:0 0.06 ± 0.01 0.06 ± 0.01 0.09 ± 0.01  
UFA (%) 80.47 85.42 83.05  
SFA (%) 19:47 14.52 16.90  

Data are expressed as mean percentage of total fatty acids ± 
standard deviation. 
a,b Different letters in the same row indicate significant differences 
(P<0.05) 

CONCLUSIONS

In this study the olive oils obtained from three different 
cultivars (Arbequina, Kalinjoti and UBT Tiranë) grown in 
the Albanian territory (harvesting 2016/17) were com-
pared from a qualitative point of view. From the analysis 
performed, high qualitative properties emerged in all 
the selected cultivars, although the oil samples 
obtained from Kalinjoti showed overall greater oxida-
tive stability, greater amount of unsaturated fatty acids 
and a higher concentration of bioactive compounds 
credited with antioxidant properties. 
All this is particularly interesting if we consider the grow-
ing attention that the consumers have been showing 
on this matter for some time, the choice of food prod-
ucts associated to a greater health value. 
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1. INTRODUCTION

The Oxalidaceae family are herbs, shrubs, or rarely trees, comprising of seven 
genera and about 800 species. Sarcotheca is one of the genus in the 
Oxolidaceae family. It is widespread in Peninsular Malaysia, Borneo, Sumatera, 
and Sulawesi [1]. In Malaysia, eleven species of Sarcotheca have been docu-
mented and are S. celebica, S. diversifotia, S. ferrugenea, S. griffithii, S. glome-
rula, S. taxa, S. monophylla, S. macrophylla, S. ochracea, and S. rubrinervis [2]. 
Sarcotheca laxa (Ridl.) Knuth is locally known as belimbing hutan or pupoi in 
Malaysia. This species comprised of three varieties that are S. laxa var. laxa, S. 
laxa var. sericea, and S. laxa var. hirsuta [3]. The tree grows in primary and sec-
ondary forests in the lowland and can reach up to 23 m of height. It can be distin-
guished by its oblong to elliptic or lanceolate leaves. Besides, the persistent part 
of the stalk is often thick and rarely longer than 2 cm long. The inflorescences are 
axillary and always produce 1-3 flowers on each panicle branch. The bisexual 
flowers are dark red and have clawed petals. The stamens are arranged in two 
whorls. The fruits are berries with 5 ridges, about 1.5 cm long, and become 
bright red or black when ripe [3]. In Malaysia, the fruits of this species are edible 
and have a sour taste, and are used as ingredients for curries or sweets [4]. In 
addition, the fruits are also used to treat cough, while the roots are traditionally 
used to poultice wounds [2]. 
Most of the genus Sarcotheca species are unexplored, both pharmacologically 
and phytochemically. Previous phytochemical investigation of Sarcotheca has 
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The essential oil of the leaves of Sarcotheca laxa (Ridl.) Knuth was analysed by gas chro-
matography (GC) and gas chromatography-mass spectrometry (GC-MS). Thirty-two chem-
ical components, comprising 97.4% of the total oil composition were identified. β-
Caryophyllene (24.5%), δ-cadinene (13.8%), germacrene D (8.6%), bicyclogermacrene 
(6.5%), and aromadendrene (5.2%) were the most abundant components of the essential 
oils of S. laxa. The antioxidant and anti-inflammatory activities were determined by 2,2-
diphenyl-1-picrylhydrazyl (DPPH) and lipoxygenase inhibition, respectively. The essential 
oil showed significant radical scavenging activity with 50% inhibition (IC ) values of 75.2 50

mg/mL and moderate anti-inflammatory activity with an IC  value of 55.7 mg/mL. To the 50

best of our knowledge, this is the first study on the composition and bioactivities of the 
essential oil report concerning the genus Sarcotheca.

Keywords: Essential oil. Sarcotheca laxa. Oxolidaceae. β-caryophyllene. DPPH. Lipo-
xygenase

Chemical composition of Sarcotheca laxa 
(Ridl.) Knuth essential oil 

and their bioactivities


