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Summary

Background. Extra virgin olive oils are valuable and healthy products, appreciated by consumers.
The aim of this study was an attempt to detect adulteration of olive oils available on the Polish
market (derived from Greece, Spain, and Italy) according to European Union Commission Regu-
lation No 1348/2013.

Material and methods. Ten extra virgin olive oils available on the Polish market were analysed
for fatty acids composition, and amount and composition of sterols (including erythrodiol and
uvaol) using gas chromatography coupled with a mass spectrometry, and values of extinction
coefficients (K232 and K270). The results were compared with the requirements of European Union
Commission Regulation No 1348/2013.

Results. One of the most efficient methods for detecting olive oil adulteration is qualitative and
quantitative analysis of sterols. In certain of the analysed extra virgin olive oils some abnormal-
ities in composition were detected, which may indicate an attempt to falsify the products. One of
the methods can detect if extra virgin olive oils have been adulterated, and if they were falsified
with the addition of olive pomace oil.

Conclusions. Our research proves that consumers are sometimes misinformed and some food
manufacturers attempt to sell lower quality products as high-quality products. There is a need to
constantly monitor the quality of foodstuffs and provide consumers with access to reliable inform-
ation on food products.
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Introduction

Extra virgin olive oil is the most valuable among all types of olive oils (virgin olive
oil, lampante virgin olive oil and also refined olive oil). It has many beneficial nutrients
(such as tocopherols, polyphenols, squalene), as well as the highest quality. EVOO
(extra virgin olive oil) is extracted from olive fruits either by mechanical or other phys-
ical means (e.g. by centrifugation) and it is not subjected to the refining process. Due to
those processes the composition of olive oil is not altered and gives a specific smell,
delicate flavour and a slightly greenish tinge. Olive pomace oil has lower quality and is
produced from the pomace oil by extraction with organic solvents and enriched by addi-
tion of virgin olive oil. From the dietary point of view extra virgin olive oil is the most
valuable for human consumption. EVOO can be falsified mixing it with other vegetable
oils or by adding a lower quality olive oil (Garcia et al., 2013). In order to protect and
ensure the quality of EVOO and its authenticity, the EU introduced Commission Im-
plementing Regulations No 299/2013 and No 1348/2013 (Commission..., 2013a, 2013b)
amending the Commission Regulation No 2568/91 on the characteristics of olive oil and
olive-residue oil and the relevant methods of analysis, which recommended for instance
fatty acid profile, sterol concentration and analysis of values of extinction coefficients
as parameters to investigate olive oil adulteration.

Detecting adulteration of EVOO by addition of other oils can be performed by
checking the composition of triacylglycerols (TAGs) and fatty acids (FA). Falsification
of EVOO by addition of VOO (virgin olive oil), LVOO (lampante virgin olive oil),
ROO (refined olive oil) is mostly based on some target compounds which belong to
olive oil’s bioactive compounds, namely chlorophylls, diacylglycerols, esters of FA,
straight chain wax esters, sterol components and also TAGs. Methods used to determine
the above mentioned parameters, which are recommended by Commission Regulation
(EEC) No 2568/91... (1991), are as follows: HPLC, GC, TLC, SPE, spectrophotometric
and organoleptic. There is a growing interest in exploring an alternative methodology
based on the application like DNA methods, electronic nose and others to detect EVOO
adulteration (Aparicio et al., 2013; Garcia et al., 2013).

The aim of the study was to check the authenticity of EVOO’s present on the Polish
and European market.

Material and methods

Samples of extra virgin olive oil (derived from Greece — product No 1, Spain —
products Nos, 2, 4, 9, 10, and Italy — Nos. 3, 5, 6, 7, 8) and olive pomace oil (No 11 —
derived from Spain) were purchased in Polish supermarkets in 2012 and 2013.

Determination of fatty acids composition by GC-MS

50 mg of olive oil was dissolved in 2 ml of hexane, then vortexed vigorously for
1 min to achieve sample uniformity and 20 pl of the mixture was taken. Transesterifica-
tion of the samples was conducted at room temperature for 1 h by adding 0.5 ml 2 M
KOH solution in methanol (with periodic shaking) and 2 ml of hexane was added. The
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hexane layer (1 ml) was transferred into a glass ampoule and 0.5 ml of hexane was
added. ZB FFAP (30 m x 0.25 mm x 0.25 pm) capillary column was used to separate
fatty acid methyl esters with helium as a carrier gas, at a flow rate of 0.60 ml/min. The
injector temperature was 230°C, and the column temperature was programmed as fol-
lows: 60°C for 4 min, subsequent increase to 230°C at the rate of 4°C/min and main-
tained for 10 min. The interface temperature for GC-MS was 225°C. The temperature of
ion source was 200°C, ionization energy was 70 V. The split ratio was 20 : 1. The total
ion control (TIC) was used to detect fatty acids (m/z ranged from 50 to 400). Identifica-
tion of fatty acids was made on the basis of mass spectral libraries (NIST 47, NIST 147
and Wiley 175), as well as data from literature, and by comparison of their retention
times with the authentic standards GLC-85 and FAME Mix GLC-90. The results were
expressed as w/w (%) total fatty acid. Three replicates per each sample were analysed.

Determination of sterols concentration by GC-MS

The internal standard 5a-cholestane (100 pl; 0.4 mg/ml) was added to 150 mg of
olive oil and was dissolved in 2 ml of hexane, then stirred for 1 min. Transesterification
of the samples was conducted at room temperature for 1-2 h by adding 0.5 ml 2 M
KOH solution in methanol (with periodic shaking). An aliquot (0.7 ml) of the hexane
layer was transferred into a test tube and the solvent was evaporated under the nitrogen.
The residue was dissolved in 100 pl of pyridine and 100 pl N,O-bis(trimethylsilyl)tri-
fluoroacetamide with 1% trimethylchlorosilane and stored in the dark for 24 h to com-
plete derivatisation. Then, 1 ml of hexane was added and 1 pl of the mixture was col-
lected for GC-MS analysis.

A ZB-5 ms (30 m x 0.25 mm x 0.25 pm) capillary column was used to separate
sterols with helium as a carrier gas, at a flow rate of 1.18 ml/min. The injector temperat-
ure was 275°C, and the column temperature was programmed as follows: 65°C for 2
min, subsequent increase to 250°C at the rate of 5°C/min, then to 310°C at the rate of
3°C/min for 10 min. The interface temperature for GC-MS was 260°C. The temperature
of ion source was 250°C, ionization energy was 70 V. The total ion control (TIC) was
used to detect sterols (m/z ranged between 100—600). The internal standard 5a-cho-
lestane was used to quantify trimethylsilyl (TMS) derivatives of sterols. Identification
of cholesterol was made on the basis of mass spectral libraries (NIST 47, NIST 147 and
Wiley 175), as well as data from literature, and by comparison of the retention time with
authentic standard of cholesterol (Sigma-Aldrich Chemie GmbH, Germany). Three
replicates per each sample were analysed.

Determination of specific extinction at 232, 270 nm and AK

About 0.25 g of the filtered sample was weighted in a volumetric flask (25 ml) and
solved in hexane. Next, a measurement of ultraviolet absorbance at 232 and 270 nm was
performed using Shimadzu UV 160 UV-VIS Spectrophotometer apparatus. Three replic-
ates per each sample were analysed.

Determination of the appropriate optical density (extinction coefficients) at different
wavelengths was carried out:
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K, = &
cxs
where:
K — the specific optical density at a wavelength of A,
Ey. — the optical density at a wavelength of A,
¢ — concentration of the solution per 100 ml (g),
s — the thickness of the glass cuvette (cm).

Determination of AK:

AK=K - I<m—4 + I<m-¢—4
" 2
where:
Km — the specific optical density of the wavelength (m).

Data analysis

The results were statistically analysed using STATISTICA 8.0 software. To determ-
ine the significance of the differences between the mean samples Tukey’s test was used,
at the significance level of p = 0.05.

Results and discussion

Fatty acids composition

In ten EVOO’s (Nos. 1-10) and one olive pomace oil (No 11) 13 different fatty acids
were determined (Table 1). The most abundant fatty acid in all the analysed olive oil
samples was oleic acid and it ranged from 66.52 to 77.08%. According to the Regula-
tion No 1348/2013 (Commission..., 2013b) the limit of this acid should be between
55.00-83.00 for EVOO. Palmitic and linoleic fatty acids content ranged between 11.33—
15.02% and 4.73-12.45%, respectively. Limits of the palmitic and linoleic acid in
EVOO according to Regulation No 1348/2013 (Commission..., 2013b) were 7.50—
20.00% and 3.50-21.00%, respectively. The sum of the rest of fatty acids determined in
EVOO and olive pomace oil did not exceed 6%. Content of palmitoleic fatty acid
ranged from 0.72 to 1.56% in all the investigated samples and did not exceed the re-
quirements of the Regulation No 1348/2013 (Commission..., 2013b) — 3.50%. The con-
tent of stearic acid in olives samples was between 2.51-3.75% and was lower than limit-
ation presented in the Regulation — 5.00%. In EVOO linoleic fatty acid content was
between 0.56—0.63% and in olive pomace — 0.34% and it should be lower than 1%. Van
Wetten et al. (2015) in their studies found a similar percentage of fatty acids. In their
studies, the percentage of oleic acid in EVOO was between 64.9-78.5%, linoleic acid —
5.7-12.8% and palmitic acid — 0.6—1.8%. Results analogous to these presented in our
study were obtained by Christopoulou et al. (2004). They found that the percentage of
arachidonic acid in EVOO was 0.48%, behenic acid — 0.15% and lignoceric acid did not
exceed 0.06%. Also Krichéne et al. (2010) found that linolenic acid content in Tunisian
olive oils ranged between 0.59-0.79%.
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Table 1. Fatty acids composition in selected olive oils (%)

Tabela 1. Sktad kwaséw tluszczowych w wybranych oliwach z oliwek (%)

Product C182 C18:3
code | 0| creo | C1ON T ez | €1 | cuso | €18 | (Gisis- | €99 | a0 | €291 | 000 | C 240
Kod (cis-9) (cis-9) (cis-9) -9.12) cis- (cis-9)
produktu ’ -9,12,15)
1 0.02 |12.72 1.11 0.05 0.06 291 | 74.74 6.94 0.57 0.44 0.28 0.16 0.03
+0.01* [£0.00°® |£0.18° |£0.01* [£0.02¢ |£0.06™ [=£0.02% |+0.09% |£0.02®® [+0.01% | £0.03% [+0.01%® | +0.02*
2 0.01 12.07 1.02 0.06 0.09 3.66 |75.28 6.42 0.61 0.40 0.24 0.11 0.02
+0.00° [£0.29¢" | £0.04% | £0.00® [+0.01* |£0.12% [£0.66*¢ |+0.22° [£0.04* [+0.02%®® |+0.01* [+0.02* |=+0.01*
3 0.01 12.54 1.05 0.08 0.14 326 |74.78 6.75 0.57 0.42 0.26 0.13 0.01
+0.00° [£0.02%" | £0.02% |£0.00° [+0.00° |£0.01%¢ [£0.07°¢ | £0.06* [£0.01®® [+0.00®® |+£0.01* [+0.01* |+0.00*
4 0.01 13.01 0.98 0.06 0.10 2.87 |73.32 8.10 0.60 0.46 0.31 0.16 0.02
+0.00° [£0.08% | £0.04% | £0.00® [+0.00° |£0.04® [£0.15> |+£0.05¢ [£0.01* [+0.00%* |+£0.00* [=+0.00%* |+0.00*
5 0.01 12.82 0.97 0.07 0.12 3.16 | 74.40 6.96 0.60 0.43 0.29 0.14 0.02
+0.00° [£0.16 |£0.09% | £0.00® [+0.01* |£0.47% [£0.15® |+0.55® [£0.01* [+0.00%* | £0.03% [+0.00° |+0.00*
6 0.01 13.09 0.87 0.06 0.10 2.52 | 73.94 7.78 0.60 0.44 0.33 0.15 0.02
+0.01* [£0.23" | £0.04% | £0.00° [+0.00° |£0.02° [£0.41%® |+0.16* [£0.01* [+0.01%* |+£0.02¢ [=0.01*® |+0.00*
7 0.01 11.45 0.72 0.09 0.13 323 |75.95 6.89 0.61 0.45 0.30 0.15 0.02
+0.00* [£0.05%¢ |£0.00¢ |£0.01% [£0.00° |£0.04%¢ [£0.20% |£0.11* [£0.01* [+0.00%* |+£0.01% [+0.01%* | +0.01*
8 0.01 15.02 1.56 0.05 0.08 2.82 | 66.52 | 1245 0.56 0.49 0.26 0.15 0.03
+0.00° [£0.07¢ |+0.01¢ |£0.00* [+0.00° |£0.02® [+0.337 |+£0.20° [£0.00® [+0.04° |+0.01* [+0.01%* |+0.01*
9 0.01 11.77 0.85 0.11 0.18 323 |73.71 8.53 0.63 0.45 0.34 0.16 0.02
+0.00° [£0.28%¢ | £0.03%4 | £0.00° [+0.00¢ |£0.04*¢ [ £0.66°® |+0.37° [£0.01* [+0.00%* |+£0.02¢ [+0.01%* | +0.00*
10 0.02 |11.94 0.91 0.05 0.09 3.75 | 77.08 4.73 0.57 0.42 0.26 0.16 0.02
+0.01* [£0.07% |+0.03%%4| £0.00* [+0.00° |£0.01¢ [£0.09a |+0.04¢ [£0.01®® [+0.01*® |+0.02% [+0.02%* |+0.00*
11 0.03 |11.33 0.81 0.08 0.09 2.51 | 73.95 9.78 0.34 0.48 0.33 0.20 0.03
+0.01* [£0.03° |£0.01%¢ |£0.03® [+0.00° |£0.03> [£0.02®® |+0.04° [£0.21° [+0.04% |+0.02¢ [+0.03° |+0.01*
EU Com- ([<0.03 7.50- | 0.30- (<030 |<0.30 0.50- |55.00- | 3.50- [<1.00 |<0.60 (<040 |<0.20 (<0.20
mission 20.00 3.50 5.00 |83.00 [21.00 EVOO
Regulation <03
No. 1348/ pomace
2013 wytloki
Rozporza-
dzenie KE
nr 1348/
2013

Values within columns designated with different letters are statistically significantly different at the level of a < 0.05.
Wartosci w kolumnach oznaczone réznymi literami sa statystycznie istotnie rozne na poziomie a < 0,05.

Sterols composition

All the test oils were characterized by a high amount of B-sitosterol, which ranged
from 93.15 to 95.08% of the sterol fraction and should be not less than 93.0% (Table 2).
Campesterol content should not exceed 4.00%. Only three of olive samples: Nos. 1, 4 and
9 fulfilled this condition. The biggest exceeding of this limit occurred in olive pomace oil.
The content of stigmasterol ranged from 0.55 to 1.82%. The Regulation suggests that it
should not exceed the content of campesterol. In all the samples A7-stigmasterol was
detected and ranged from 0.14 to 0.50% and did not exceed the limits stated in the Reg-
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Table 2. Sterols composition in selected olive oils
Tabela 2. Sktad steroli w wybranych oliwach z oliwek

Product Brassica- . AT-Stigma- | 1o Gterols
sterol Campesterol | Stigmasterol . sterol
code Cholesterol . B-Sitosterol Sterole
Brassika- | Kampesterol |Stygmasterol A7-Stygma- .
Kod (%) 1 o o (%) 1 ogotem
roduktu stero (%) (%) stero (mg/ke)
p (%) (%)
1 0.36 0.09 371 0.55 95.02 0.27 1058
+£0.12¢ +0.03* +0.31* +0.02* +0.63* +0.00% +£55%
2 0.46 0.16 4.16 1.03 94.02 0.14 1170
+0.14* +0.08* +0.04* +0.18%®* +0.14%® +0.10* +42°
3 0.38 0.08 4.11 0.80 94.14 0.48 1031
+0.12% +0.04* +0.04* £0.08% +0.18%® +0.10% 28
4 0.34 0.08 3.87 1.10 94.11 0.50 1066
+0.03%¢ +0.07* +0.17* £0.23% +0.41%® +0.05° +8®
5 0.36 0.09 4.09 0.95 94.26 0.45 1034
+£0.128¢ +0.03* +0.06* +£0.174%¢ +0.64% +0.20% £274be
6 0.31 0.10 4.29 1.55 94.15 0.27 1011
+0.09% +0.02° +0.19* £0.13% +0.52% +0.01% +10*
7 0.20 0.10 4.25 0.98 94.16 0.30 1093
+£0.01% +0.06* +0.16* +£0.04%* +0.23%® +0.08 +49®
8 0.22 0.07 4.22 0.90 94.07 0.48 1303
+0.02% +0.01* +0.13* £0.02% +0.00% +0.12% +504
9 0.07 0.10 3.64 0.87 95.08 0.24 1091
+£0.02° +0.01* +0.17* +£0.14% +0.07* +0.06% 5204
10 0.18 0.09 4.06 1.17 94.04 0.48 1032
+0.01%* +0.02* +0.00* +0.06% +0.11%% +0.05%® £328
11 0.44 0.18 5.02 1.82 93.15 0.36 1292
+0.05* +0.06* +0.37* +0.09¢ +0.60% +0.11% +184
EU Com- <0.5 <0.1for/dla| <4.0 < camp. >93.0 <05 >1000
mission EVOO < kamp. for/dla
Regulation <0.2 for/dla EVOO
No. 1348/ VLOO > 1600
2013 for/dla
Rozporza- VLOO
dzenie KE
nr 1348/
2013

*A-5,23-Stigmastadienol+clerosterol+B-sitosterol+sitostanol+ A-5-avenasterol+A-5,24-stigmastadienol.

Values within columns designated with different letters are statistically significantly different at the level
of 0 <0.05.

*A-5,23-Stygmastadienol+clerosterol+f-sitosterol+sitostanol+ A-5-avenasterol+A-5,24-stygmastadienol.

Warto$ci w kolumnach oznaczone réznymi literami sg statystycznie istotnie rézne na poziomie a < 0,05.

ulation — 0.50%. Cholesterol and brassicasterol have the smallest share in the composi-
tion of the sterol fraction, which was 0.07-0.46% and 0.07-0.18%, respectively. The
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Regulation No 1348/2013 (Commission..., 2013b) establishes that cholesterol content in
EVOO should not exceed 0.50% and brassicasterol — 0.20%. Moreover, the total content
of sterols in EVOO should be higher than 1000 mg per 1 kg of oil and 1600 mg per 1 kg
in olive pomace oil. In samples Nos. 1, 3, 5, 6, 10 the total content of sterols was near
1000 mg/kg. In other EVOO’s it was higher than 1000 mg/kg, but the product met the
conditions of the Regulation, because the total content of sterols in olive pomace oils
was lower than 1600 mg/kg. In Table 3 the percentage of sum of erythrodiol and uvaol
in overall sterols fraction was presented. The level of the compounds can indicate adul-
teration of high quality olive oils addition of oils of the following types: olive pomace
oils, crude and refined olive pomace oil. According to the Regulation No 1348/2013
(Commission..., 2013b) the level of erythrodiol and uvaol in the sterols fraction of
EVOO, VOO, lampante, refined olive oil and olive oil composed of refined and virgin
olive oils should be < 4.5%. In samples of EVOO Nos. 2-10 the total erythrodiol and
uvaol content ranged from 1.70% to 3.73%, and did not exceed the limit established by
the Regulation. The obtained results of the determination of erythrodiol and uvaol in
EVOO No 1 and olive pomace oil No 11 (4.70%) differ statistically significantly from
the remaining olive oil results and can indicate that EVOO No 1 might have been adul-
terated by an addition of olive pomace oils, crude, refined olive pomace oil or other oils
(Fig. 1). Cunha et al. (2006) determined B-sitosterol in Portuguese olive oils and its
content was between 49.00-187.00 mg in 100 g. Another abundant phytosterol in sterols

Table 3. Erythrodiol and uvaol content in selected olive oils (%)
Tabela 3. Zawarto$¢ erytrodiolu i uwaolu w wybranych oliwach z oliwek (%)

Product code Content
Kod produktu Zawarto$¢
1 5.32+0.00"
2 2.08 £0.15%
3 2.51+0.19%
4 3.39£0.17%
5 2.29 £0.33%¢
6 3.73 £0.14¢
7 2.96 +£0.22%
8 2.34 £0.11%
9 2.55+0.09%
10 1.70 £0.27¢
11 4.70 £0.30°

Values within columns designated with different letters are statistically
significantly different at the level of o < 0.05.

Wartosci w kolumnach oznaczone réznymi literami sa statystycznie istotnie
roézne na poziomie o, < 0,05.
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Fig. 1. Chromatogram of erythrodiol and uvaol in extra virgin olive oils Nos. 1, 10 and olive
pomace oil No 11
Rys. 1. Chromatogram erytrodiolu i uwaolu w oliwach extra virgin nr 1, 10 oraz w oliwie
z wytlokéw nr 11

fraction of the investigated olive oils was 24-methylene cycloartenol and its content
ranged between 8.55 (sample No 1) and 28.13 (sample No 8) mg in 100 g. Sakouhi et
al. (2010) investigated that content of 24-methylene cycloartenol in Tunisian olive oils
was higher reaching 14.60—17.30 mg in 100 g. The content of A5-avenasterol in the
analysed olives was between 5.94 (sample No 9) and 13.17 (sample No 1) mg in 100 g
and was not so varied as it was described by Aparicio and Aparicio-Ruiz (2000) — 3.00—
26.50 mg in 100 g. Sakouhi et al. (2010) found that the level of cycloartenol in olive oils
can reach 75 mg in 100 g. Lukic et al. (2013) determined almost the same range of
campesterol content (2.80-3.36 mg in 100 g) in Croatian olives.

Determination of extinction coefficient K232, K270 and AK

According to the Regulation No 1348/2013 (Commission..., 2013b) extinction coeffi-
cients K3, and K79 for EVOO should be < 2.5 and < 0.22, respectively and AK should be
<0.01. In the olive pomace oil sample the investigated coefficients of K3, and Ks7o were
2.96 and 1.05, respectively, and AK was 0.077. These results were higher than the results
presented for EVOO (Table 4). Among all the investigated EVOO samples only two
(No 1 and No 4) had higher values of K»3, and K7 than the limits given in the Regulation
No 1348/2013 (Commission..., 2013b), which may indicate adulteration of these samples.
The value of coefficient K3, for sample No 1 was 2.54. The value of coefficient Ky79 was
0.25 for samples No 1 and No 4. Other EVOO sample coefficient values of K»3, and Kz7o
complied with the requirements of the Regulation No 1348/2013 (Commission..., 2013b)
(Table 4). Similar results of extinction coefficient obtained Rigane et al. (2013) and de-
scribed that the extinction coefficients for Tunisian EVOO ranged from 1.78 to 2.35 for
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Table 4. Values of extinction coefficients (K232 and Kz70) and the volatility of specific optical
density (AK)

Tabela 4. Wartos$ci wspotczynnikow ekstynkcji (Ko32 1 K270) oraz zmienno$ci wiasciwej gestosci
optycznej (AK)

Kot ®
1 2.54+0.02° 0.25+0.01° 0.007
2 23440.11% 0.21 £0.01° 0.003
3 2.20 +0.03% 0.20 £ 0.01° 0.007
4 2.5240.02° 0.25+0.01° 0.004
5 249 +0.01% 0.21 £0.01° 0.003
6 2.28+0.01% 0.20 £0.02° 0.006
7 2.48 +0.03%® 0.21 +0.01° 0.001
8 2.46 £0.02% 0.22 £0.01 0.002
9 2.48 +0.04® 0.20 £0.02° 0.005

10 2.07 £0.13¢ 0.19 £0.01° 0.009
11 2.96 £0.05° 1.05 £0.02° 0.077

Values within columns designated with different letters are statistically significantly different
at the level of a2 < 0.05.

Warto§ci w kolumnach oznaczone roznymi literami s statystycznie istotnie rdzne na
poziomie o < 0,05.

K232, and from 0.18 to 0.19 for Kz70. Krichéne et al. (2010) obtained significantly lower
values of those coefficients in Italian EVOO: 1.54-2.01 for K23, and 0.09-0.13 for K»70
what might have been due to the high quality of the tested olives.

Conclusions

Our study on the authentication of extra virgin olive oils available on the Polish
market was based on analyses of some parameters (fatty acids profile, sterols content
and extinction coefficient K232, K270 and AK), which values are described in the Com-
mission Implementing Regulation (EU) No 1348/2013 of 16 December 2013 amending
Regulation (EEC) No 2568/91 on the characteristics of olive oil and olive-residue oil
and on the relevant methods of analysis (2013b). The Regulation provides the values of
fatty acids profiles, sterols content and extinction coefficient K»3», Ko7 and AK, which
are adequate for extra virgin olive oils and other categories of oil, e.g. olive pomace
oils. The results of fatty acids composition of analysed extra virgin olive oil did not
show any abnormalities of standards values specified by the Regulation. On the basis of
the sterols content determination it was proven that extra virgin olive oil No | was falsi-
fied, because the erythrodiol and uvaol content should be < 4.5% and the result was
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5.32%. Two extra virgin olive oil samples included in the current analysis showed lev-
els of K3, and/or K»70 values higher than expected for this category of olive oil or other
oils presented in Regulation No 1348/2013 (Commission..., 2013b). The aim of the
study was reached, because our research proves that sometimes consumers are misin-
formed and some of food manufacturers want to sell lower quality products as high-
-quality products, like extra virgin olive oil No 1 available on the Polish market. There
is a need to constantly monitor the quality of foodstuffs and provide consumers with
access to reliable information on food products.
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WYKRYWANIE ZAFALSZOWAN OLIWY Z OLIWEK EXTRA VIRGIN
DOSTEPNEJ NA RYNKU POLSKIM

Streszczenie

Wstep. Oliwy extra virgin sg cennym i zdrowym, cenionym przez konsumentéw produktem.
Celem niniejszej pracy byta proba wykrycia zafalszowan oliwy z oliwek dostepnej na rynku
polskim (pochodzacej z Grecji, Whoch i Hiszpanii) zgodnie z Rozporzadzeniem Komisji Europej-
skiej nr 1348/2013.

Material i metody. W 10 wybranych oliwach extra virgin dostepnych na rynku polskim zbadano
sktad kwasow tluszczowych, sktad i zawarto$¢ steroli (w tym erytrodiolu i uwaolu) z uzyciem
chromatografii gazowej sprzezonej ze spektrometrem mas oraz wartosci wspotczynnikoéw eks-
tynkcji K232 1 K270, Otrzymane wyniki poréwnano z wymaganiami stawianymi w Rozporzadzeniu
Komisji Europejskiej nr 1348/2013.

Wyniki. Jedna z najbardziej efektywnych metod wykrywania zafalszowan oliwy z oliwek jest
analiza iloSciowa i jakosciowa steroli. W niektorych sposrod badanych oliw extra virgin wykryto
nieprawidlowosci dotyczace sktadu, ktore mogg wskazywac na probe zafalszowania produktow.
Jedna z opisanych metod moze potwierdzi¢, ze dwie probki oliwy z oliwek extra virgin zostaty
zafalszowane, oraz mozna za jej pomoca stwierdzi¢, czy zostaty one zafalszowane poprzez doda-
nie oliwy z oliwek z wyttokow.

Whioski. Nasze badania dowodza, ze czasem konsumenci s3 wprowadzani w btad, a niektorzy
producenci zywnosci chca sprzedaé¢ produkty o gorszej jakosci jako produkty o jakosci bardzo
dobrej. Istnieje potrzeba ciaglego monitorowania jakosci zywno$ci oraz umozliwienia konsumen-
tom dostepu do rzetelnej informacji na temat produktow zywnosciowych.

Stowa kluczowe: oliwa z oliwek, kwasy tluszczowe, sterole, wspotczynnik ekstynkcji, zafatszo-
wanie
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