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Abstract

The objective of this study was to evaluate the nutritional potential of some unrefined vegetable oils in terms of fatty
acid composition which was determined by gas chromatography coupled with mass spectrometry.

Eight types of vegetable oils, obtained by cold pressing of raw plant materials of sunflower, rapeseed, soybean,
flaxseed, sesame, pumpkin, hempseed and walnut were used in the experiments. For all samples, the fatty acid
composition was determined individually or as sum of saturated (SFA), monounsaturated (MUFA) and polyunsaturated
(PUFA) fatty acids, and omega-6 (w-6) and omega-3 (w-3) were also evaluated.

Compared with the other tested oils, walnut oil was characterized by the lowest concentrations in SFA (5.33%) and
MUFA (15.97%) and the highest concentrations in PUFA (78.70%). Soybean oil had the highest content in SFA
(18.70%), while the rapeseed oil was characterized by the highest content in MUFA (67.49%) and the lowest content in
PUFA (24.74%). Nutritional claims regarding the MUFA content can be made for rapeseed oil, while for the other
tested oils can be mentioned that are high in PUFA. The soybean, rapeseed, flaxseed, hempseed and walnut cold
pressed oils can be considered to have nutritional potential due to the high amounts of »-3 PUFA.

Keywords: cold pressed oils, GC-MS, fatty acid, nutritional potential, unrefined vegetable oils.

1. INTRODUCTION

Nowadays, consumers concern regarding their hsdthto the use of safer processed food, which
are economical and environmentally friendly. Coldgsed oils started to be a trend as these oils are
obtained by less processing of the raw materiaithowt the use of solvents, and are consider to
have nutritional potential and better quality tmafined oils. Cold pressed oils are oxidatively enor
stable than the oils obtained by other conventi@xafaction methods (Raman, 2013). By using
chemical and hot press extraction some essentigl daids are lost, as well as tocopherols and
phytosterols, thus the quality of the obtainedeiing affected (Ananth et al., 2019).

The fatty acid composition of oils is dependentsaweral factors such as seed variety, growing
conditions, harvesting time, environmental condisiostorage conditions, seed treatment before
extraction, extraction methods, and also processimglitions (Néeral et al., 2014, De Carvalho et
al., 2019, Gao et al., 2019b).

Fatty acid composition as well as stability are amant qualities of vegetable oils, having impact
on their consumption. Saturated fatty acids deteentie stability of the oil, while unsaturated yatt
acids (UFA) are responsible for the health benefitsee content and the carbon-chain length of
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saturated fatty acids are important due to the afsééeveloping myocardial infarction, a coronary
heart disease (Kleber et al.,, 2018, Praagman et 28l19), increasing blood cholesterol
concentrations, also having effect on the metalsyiidrome (Yang et al., 2018).

Vegetable oils provide a high content of PUFA whick needed in a good balanced diet. Also, the
content of PUFA and the double-bond location istedninant factor for the beneficial effects of
these fatty acids on the human health. This cayegbfatty acids is classified into omega«-8),
omega-6 ¢-6) and omega 9w(9) of which®-3 andw-6 are consider essential fatty acids. These
essential fatty acids are required because thegyotdre synthesized by humans, therefore being
consider essential in the human diet. The most knegssentiako-3 PUFA is a-linolenic acid
(ALA), while linoleic acid (LA) is the most knowrssentiakn-6 PUFA.

It is known thatw-6 fatty acids have inflammatory and atherogenmpprties, whilen-3 PUFA
presents anti-inflammatory and antioxidant activibyvers the risk of cardiovascular disease, and it
is also an adjuvant therapy for depressive discaddranxiety (Park et al., 2015, Subash-Babu and
Alshatwi, 2018, Thesing et al., 2018, Hinojosalet2020, Trebaticka et al., 2020). Mirmiran et al.
(2012) showed that the dietary intake of LA deceeathe risk for the metabolic syndrome, while
ALA intake was inversely associated with the meliabsyndrome in Tehranian adults. Also, a
higher dietary intake of»-3 PUFA improves the glucose metabolism in higk-nisdividuals
(Sartorelli et al., 2010), but in the same timadéases the symptoms of coronary disease (Subash-
Babu and Alshatwi, 2018).

Thesew-6 andw-3 PUFA are the precursors for the synthesis afHcmain PUFA eicosapentaenoic
and docosahexaenoic acids, implicated in contrdipad accumulation and coronary heart disease
(Subash-Babu and Alshatwi, 2018), while6 can be converted into arachidonic acid (Parél.et
2015).

The 0-6/w-3 PUFA ratio is important for a balanced diet. Hoar, EFSA (2010) didn't set a
specific value for thev-6/w-3 ratio, but several studies were conducted terdenhe the optimum
value for human health benefits. A high6/n-3 ratio significantly increased lipid accumulation
macrophages and foam cell conversion, overproduabio proinflammatory cytokines (Subash-
Babu and Alshatwi, 2018), reduced muscles mass atieqgs with diabetes undergoing
hemodialysis (Wong et al., 2016), while a diet withv »-3/0-6 ratio prevented the metabolic
syndrome (Liu et al., 2020).

In some oils it can also be found erucic acid, eislg in rapeseed oil. This fatty acid has harmful
effects on human health (EFSA, 2017). Due to tlceseerns, the maximum level of erucic acid in
vegetable oils was established to be less thanfS%iad fatty acids (Commission Regulation (EU)
no 696/2014). Based on the low erucic acid con(e@f6) and low glucosinolate content (<30
micromoles), oils obtained from the seeds of theug8rassica are called canola olils.

In order to have nutritional potential, Europeann@ussion (based on Regulation (EC) no
1924/2006) set some nutrition and health claimsandigg the fatty acid composition of food
products. It can be considered that a food is lowaturated fat if the sum of SFA amdns fatty
acids in the product does not exceed 1.5 g/100 gdids or 0.75 g/100 ml for liquids and do not
provide more than 10% of energy (E). EFSA (201@pnemends that the SFA atréns fatty acid
intake should be as low as possible, while thetJodO/WHO (2008) recommends that the intake
of SFA not to exceed 10% of E and should be repladth PUFA in the diet, thus reducing the risk
of coronary heart disease.

In regards tan-3 PUFA, a product can be considered as a souree3oif it contains at least 0.3 g
ALA/100 g and per 100 kcal, or at least 40 mg @f $hm of eicosapentaenoic and docosahexaenoic
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acids per 100 g and per 100 kcal. Moreover, a cthaha food product is rich in-3 PUFA may be
made when the food product contains at least A&AY100 g and per 100 kcal, or at least 80 mg
of the sum of eicosapentaenoic and docosahexaacais per 100 g and per 100 kcal. EFSA
(2010) set an adequate intake of 0.5% of E for Add 4 of E for LA, respectively.

Also, there are claims that a food product is higMUFA, PUFA and UFA, that may be made
when the product contains at least 45%, 45% and, T@8pectively of the fatty acids present in the
products, under the consideration that MUFA, PURA BIFA provides more than 20% of E of the
product.

Taking into consideration that the energy valué gffat is 9 kcal (Regulation (EU) no 1169/2011),
therefore 100 g oil provides 900 kcal. In ordentake a claim that the cold pressed oil analysed is
low in SFA, it should contain less than 90 kcaEobrovided by SFA. In the case of MUFA, PUFA
and UFA, the claim that the oil analysed is richhase fatty acids, should be made when more than
180 kcal of E of the oil is provided by MUFA, PURAd UFA, respectively.

The aim of this study was to evaluate the fattyd ammposition of eight types of cold pressed
vegetable oils. The fatty acid composition was egped individually or as sum of SFA, MUFA
and PUFA. It was also demonstrated the nutritigruaéntial of these cold pressed oil by showing
which one can be considered a source or is highh-3nPUFA, which one have a low content of
SFA, or a high content of MUFA, PUFA and UFA, ntitmal claims which were set by the
European Commission.

2. MATERIALSAND METHODS

Reference standar ds, reagents

Two reference standards were used in experimemsMEE. Mix, C4-C24 (mixture of 37 fatty
acids methyl esters (FAME), Bellefonte, PA, USAJ&@RM 2377 (mixture of 26 FAME, NIST
certified, USA).

All solvents and reagents were of analytical gragecially for chromatography and were used for
the preparation and analysis of FAME: 5.4 M metliansolution of sodium hydroxide (Acros,
New Jersey), 14% methanolic solution of boronudfide (Sigma Aldrich, Switzerland), sodium
chloride (Sigma Aldrich, Denmark), methanol picatgaand 2,2,4-trimethylpentane (isooctane)
picograde (LGC Standards GmbH, Germany).

Oil samples

In this study, eight unrefined vegetable oils aial by the cold press processing of vegetable raw
materials, supplied by the company SC ECO EXTRA®L @/ere used. These oils were extracted
by cold pressing of raw materials of sunflowkleljantus annuus L.), rapeseedBfassica napus),
soybean Glycine max L.), flaxseed I(inum usitatissum L.), sesame Sesamum indicum L.),
pumpkin Cucurbita pepo L.), hempseedJannabis sativa L.), and walnutJuglansregiaL.).

Fatty acid deter mination

Before analysis, fatty acids (FA) were convertedr&ME by shaking of 50 mg oil with 4 mL of
0.5 M methanolic solution hydroxide and 5 mL of 14f&thanolic solution of boron trifluoride
(BF3). The obtained extract was diluted with 3 mL igaoe and transferred to an autosampler vial
for GC-MS injection.

The FAMEs composition of oil samples analysed wadopmed by using a gas chromatograph
coupled with a mass spectrometer (Trace GC Ult@/T@iantum XLS, Thermo Fisher Scientific,
USA). The GC is equipped with a high polarity ckgsy column, TR-FAME (stationary phase
consisting of 70% cyanopropyl and 30% polysilphesildxane (60 m x 0.25 mm inner diameter
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and 0.25um stationary film thickness), provided by ThermosHér Scientific. The oven
temperature was programmed at 100°C for 0.2 miilgvied by a 20°C/min ramp to 240°C and
held for 15 min. Helium was the carrier gas, abastant flow rate of 1 mL/min. A volume of 0.5
uL extract was injected at 240°C in split mode vath:50 split ratio and a 50 mL/min splitting rate.
For the applied method, the MS detector was operate¢he positive electron impact ionization
mode (ET), selected ion monitoring mode (SIM), using 24rsegts. The temperature of the ion
source was 250°C. Injections were performed inidat®. Instrument control, data acquisition and
processing were performed using the Xcalibur Pmogrdhe recording time of a GC-MS
chromatogram is 85 minutes.

Identification of chromatographic peaks in the sdmples was achieved by comparing their
retention times with those of appropriate FAME<srehce standards, and the mass/charga (
ratio characteristic of each component.

The fatty acids content of oil samples studied waakeulated based on correction factors (CF)
determined from the calibration solutions (Mihaiat, 2019). CF were determined from both
reference standards, SRRB77 and F.A.M.E. Mix. C4-C24 (23 FAME common tatbstandards,

3 FAME specific to SRM2377 and 14 FAME specific to F.A.M.E. Mix C4-C24).

Results were expressed as weight percentage of FAMiadividually determined or as sum of
SFA, MUFA, PUFA, expressed as triacylglycerol p&01g fat (Mihai et al.,, 2019) and are
presented as mean + standard deviation. It wasleééd also the-6 andw-3 content.

Among o-6 fatty acids, C18:2n6 (linoleic acid- LA), C188ify-linolenic acid- GLA), C20:2n6
(cis-11,14-eicodienoic acid), C20:3n6 (dihombrolenic acid-DGLA) were quantified in the cold
pressed oils, while among 3 fatty acids, the ones that were found were QiB@-linolenic acid-
ALA) and C20:3n3 (eicosatrienoic acid- ETE).

3. RESULTSAND DISCUSSIONS

Fatty acid composition of the eight cold pressdsl amalysed by GC-MS are presented in table 1.
The tested oils varied in the content of SFA, MU&Ad PUFA. By analysing the results, it was
found that the main SFA of the tested oils werenitid acid (C16:0), and stearic acid (C18:0). The
highest content of palmitic acid was recorded foyb®an oil (12.01%) and sesame oil (9.38%),
followed by sunflower and pumpkin oils (~7%). Thantent of stearic acid varied between 0.24%
and 4.88%, the highest content being found for ealoil.

Oleic acid (C18:1n9) was the predominant MUFA ftiramalysed oils, ranging between 14.73%
and 63.66%. The highest percent was found in ra@poesg, followed by sesame and pumpkin oils
(~35%).

LA (C18:2n6) was the main PUFA in all tested oisth a percent ranging between 18.51% and
66.73%. For walnut, sunflower and hempseed oils, grcent was more than 60%. Also, ALA
(C18:3n3) was found in all oils analysed, the hglentent being found in flaxseed oil (51.39%),
followed by walnut and hempseed oils with a contdrit1.95% and 11.47%, respectively.

Among the tested vegetable oils, erucic acid wasdan rapeseed, pumpkin and hempseed oils in
a percent less than 1%.

Sunflower oil

Sunflower oil is one of the most consumed oils usedooking and frying. Based on the content of
oleic acid, three types of sunflower oil can benfdua low oleic or traditional sunflower oil (14-
39.4%), a mid-oleic sunflower oil (43.1-71.8%) amtligh oleic sunflower oil (75- 90.7%) (Codex,
2015). According to our results (table 1) it cancbacluded that the sunflower oil analysed is a low
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oleic type of sunflower oil. For the tested sunfeswil, oleic acid was the main MUFA, with a
percent of 20.81%, followed bgis-vaccenic acid (0.67%) and gondoleic acid (0.17%d¥0,
Velickovska et al. (2018) when studying the fatty aadhposition of cold pressed sunflower oil
found a percent of 29.9% for oleic acid and a s@m@bunt ofcis-vaccenic acid (0.4%).

Table 1. Fatty acid composition (%) of cold pressed oils tested

No. | Fatty acid Type of cold pressed oils
sun- rape- soy- flax- | sesame | pump- | hemp- | walnut
flower seed bean seed Kin seed
1 |C14:0 myristic acid 0.07 - 0.06 0.04 - 0.09 0.08 .030
2 |C15:0* pentadecanoic acid 0.01 0.02 0.01 0.02 E .020 0.01 0.01
3 [C16:0 palmitic acid 7.32 4.79 12.01 3.67 9.3 7.07 4.71 4.41
4 |C16:1n7 palmitoleic acid 0.18 0.34 0.12 0.18 50.2 0.22 0.15 0.08
5 |C17:0* margaric acid 0.04 0.13 0.1Q 0.08 0.1D 0.09 0.06 0.05
6 |C17:1n7*cis-10-heptadecenoic acid 0.02 - 0.04 0.0¢4 - - - 0.02
7 |C18:0 stearic acid 3.07 1.68 4.88 2.44 4.643 3.85 2.37 0.24
8 |C18:1n%t elaidic acid - - - - - - - 0.02
9 |C18:1n7trans vaccenic acid - - 0.03 - - - - -
10 |C18:1n9 oleic acid 20.81 63.6/6 17.68 15.29 35/6534.91 14.94 14.73
11 |C18:1nTisvaccenic acid 0.67 2.12 1.33 0.47 0.62 0.93 0.79 0.70
12 |C18:2n6 linoleic acid (LA) 66.42 18.51 54.50 5. | 46.95 49.63 60.72 66.73
13 |C18:3n6y-linolenic acid (GLA) - - - - - - 2.59 -
14 |C18:3n3u-linolenic acid (ALA) 0.09 6.17 7.21 51.39 1.20 9G. 11.47 11.95
15 | C20:0 arachidic acid 0.34 0.49 0.6 0.33 0.61 400.] 0.95 0.15
16 | C20:1n9 gondolic acid 0.17 1.14 0.3% 0.2¢4 0.16 .450 0.37 0.41
17 |C21.0* heneicosanoic acid 0.01 - 0.02 0.01 0.01 0.01 0.02 0.01
18 |C20:2n6*is-11,14-eicodienoic acid 0.01 0.07 0.04 0.08 0.02 020.| 0.05 0.02
19 | C20:3n6* dihoma~linolenic acid i i i 0.04 i i i i
(DGLA) )

20 | C20:3n3* eicosatrienoic acid (ETE) - - - 0.06 - - - -
21 | C22:0 behenic acid 0.51 0.44 0.70 0.47 0.23 0.48 0.53 0.34
22 | C22:1n9* erucic acid - 0.09 - - - 0.04 0.01 -
23 | C23:0* tricosanoic acid 0.04 0.02 0.05 0.08 0.03 0.18 0.03 0.01
24 | C24:0 lignoceric acid 0.22 0.14 0.29 0.21 0.17 .130 0.22 0.08
25 | C24:1n9 nervonic acid - 0.14 - - - 0.04 - -
Sum of FAME/FA, g/100 g fat 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
SFA (g/100 g fat) 11.64 7.77 18.70 7.27 15.15 11.81 8.90 5.33
MUFA (g/100 g fat) 21.85 67.49 19.55 16.16 36.68 36.58 16.27 15.97
PUFA (g/100 g fat) 66.51 24.74 61.75 76.57 48.17 51.61 74.83 78.70
UFA (g/100 g fat) 88.36 92.23 81.30 92.72 84.85 88.18 91.10 94.67
TFA (g/100 g fat) - - 0.03 - - - - 0.02
-3 0.09 6.17 7.21 51.45 1.2 1.96 11.47 11.95
-6 66.42 18.58 54.54 25.12 46.97 49.64 63.36 66.74
o-6/m-3ratio 758 3.01 7.56 0.49 39.14 25.33 5.52 5.58

*identification based on the reference standard\F.B. Mix C4-C24
Results are given as mean * standard deviationq)y SFA - saturated fatty acids; MUFA - monounsatted fatty acids; PUFA —
polyunsaturated fatty acids; UFA — unsaturated fatids; TFA — totatrans fatty acids

LA was the main PUFA present in sunflower oil (&84) and a very small percent of ALA
(0.09%) was found as well. The quality of sunflowéranalysed is determined by the high content
of linoleic and oleic acids, summing 87.23% of thal composition of fatty acids. Similar results
were obtained in the study realized by Vetivska et al. (2018) who showed that the major WFA
cold pressed sunflower oil were linoleic (58.3%} aleic (29.9%) acids, summing 88.2% of the
total composition of fatty acids.
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Considering that the oils quality depends on thity facids composition, and the stability of
sunflower oils is influenced by the amount of ola@d, Bendini et al. (2011) analysed 14 samples
of cold pressed sunflower oils commercialized aiidh market, and found that 6 samples had a
low content of oleic acid ranging between 26.94 &6b4%, and a content of linolenic acid
ranging between 52.24 and 60.83%, results beimganrdance with the ones obtained in our study.
For the cold pressed sunflower oil analysed instudy it was found a SFA content of 11.64%, the
predominant SFA being palmitic and stearic aciadg] a MUFA content of 21.85%, while the
PUFA content was high (66.51%). The fatty acid cosifion of sunflower oil tested was
comparable with the one reported by Symoniuk et28118) who found for one of the two analysed
sample of cold pressed sunflower oil a content@#0%, 18.62%, and 70.41% for SFA, MUFA
and PUFA, respectively.

Based on the PUFA content (66.51%) that is highant45% of the fatty acids present in the
product and under the condition that PUFA providese than 20% of E (598.58 Kcal) of the
sunflower oil it can be considered that this oikisigh PUFA fat, confirming its beneficial health
effect. It also can be made the nutritional clamattthis oil is high in UFA as it contains 88.36% o
the fatty acids so more than 70% and UFA providesenthan 20% of E (795.24 kcal) of the
sunflower oil.

Rapeseed oil

Rapeseed oil is considered one of the healthiggtable oils due to its fatty acid profile. Thidcto
pressed oil, as the other tested oils, has as #ie saturated acids, palmitic and stearic acids, in
percent of 4.79% and 1.68%, respectively. Betwdleiested oils, the highest amount of oleic acid
(63.66%) was found in the rapeseed oil. Oleic &ikihown to be more heat-stable than LA, thus
this particularity of rapeseed oil contributes t®nutritional effects and also stability (Chewakt
2020). Moreover, oleic acid is known to have bemafieffects on the blood total cholesterol and
LDL cholesterol (EFSA, 2011). LA and ALA were found a percent of 18.51% and 6.17%,
respectively. Considering that the ALA content igher than 0.6 g/100 g oil and per 100 kcal, it
can be said that the rapeseed oil has a high dooten3 PUFA, having nutritional potential. Also,
the loww-6/mw-3 ratio of this oil (3.01) confirms its nutritiohpotential.

A similar fatty acid composition was obtained byriiskan et al. (2019) who found in cold pressed
rapeseed oil an amount of oleic acid, LA and ALA6&68%, 17.43% and 6.75%, respectively.
Also, Taiska et al. (2018) when studied the fatty acid aantéé cold pressed rapeseed oil found a
content of 60.03%, 20.67% and 10.10% for oleic atil and ALA, comparable with the one
obtained in our study.

In rapeseed oil was found gondoleic acid (C20:1in®) percent higher (1.14%) than the one of the
other oil analysed. When analysing the fatty acchposition of cold pressed and refined rapeseed
oil, Tanska et al. (2018) found that gondoleic acid wasgmein a smaller percent for cold pressed
oil (1.47%), while for refined oil the percent wiaigher (1.55%).

Also, erucic acid (C22:1n9), known for having hauinéffect on human health, was found in this
oil in a percent of 0.09%, but under the maximumel®f 5% set by Commission Regulation (EU)
no 696/2014.

The rapeseed oil analysed is rich in MUFA and PUYEA49% and 24.74%), and contains a small
amount of SFA of 7.77%. Our results are in accoecdanith the one obtained by Symoniuk et al.
(2018) who found for the five cold pressed rapes®lsdanalysed in the study an amount of ~66%,
27%, and 7%, for MUFA, PUFA, and SFA, respectivéfazani et al. (2013, 2014) compared the
fatty acid composition of cold pressed, hot presset’ent extracted and refined canola oils and
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showed that the cold pressed oil had a smaller amoluSFA, and a higher amount of PUFA
compared with the oils obtained using the otheraetion methods. All the cold pressed canola oils
had a higher content of LA and a smaller contertleic acid that the other oils extracted through
hot pressed, solvent extraction and refined oiékifg this into consideration, it can be concluded
that cold pressed canola oil has a better nutatioguality due to the higher amount of
polyunsaturated-3 fatty acids, and has lower oxidative stability.

From all the tested oil, only for rapeseed oilande made the nutritional claim that is high in
MUFA (67.49%) as it contains more than 45% of th#yf acids present in the product and it
provides more than 20% of E (607.41 kcal) of tHeThis oil has as well nutritional potential due
to its high content of UFA (92.23%) as it contrigsitwith more than 70% of the fatty acids and
UFA provides more than 20% of E (830.07 kcal) afdarct.

Soybean ail

For soybean oil, the main SFA were palmitic (12.0H1d stearic (4.88%) acids, followed by small
content of behenic (0.7%) and arachidic (0.60%isackimilar results were obtained by Warner ad
Dunlap (2006) who studied the composition of exgratiressed and refined soybean oil and found
that the main SFA were palmitic, stearic, arachaiid behenic acids.

Between MUFA, the main fatty acids were oleic adid.68%) andis-vaccenic acid (1.33%). The
cold pressed soybean oil is the only tested oilvinch was found therans-vaccenic acid in a
percent of 0.03%.

This oil is an important source of LA (54.50%). TABA content of the soybean oil was 7.21%,
which means that this oil has nutritional potentiaing high inm-3 fatty acids, containing more
than 0.6 g ALA per 100 g and per 100 kcal. For sayboil, then-6/n»-3 ratio was 7.56, proving its
health benefits.

Between all the analysed samples, the cold presggidean oil had the highest content of SFA
(18.72%) making it more stable. The MUFA and PUFéntent was 19.55% and 61.75%,
respectively. Similar results were obtained in shedy realized by Ivanov et al. (2010) who found
for soybean oil a SFA, MUFA and PUFA content of@Bb, 16.44% and 59.68%, respectively.
Due to the fact that for this oil more than 45%tloé total of fatty acids present in the product
derives from PUFA (61.75%) and the PUFA contenvjaies more than 20% of E (555.75 kcal) of
product, it can be concluded that this cold pressktlas a high content of PUFA, confirming its
nutritional potential. As well this oil is high iFA (81.30%), providing more than 20% of E
(731.7 Kcal) of product and more than 70% of thgyfacids of the oil derive from UFA.

Flaxseed oil

Flaxseed oil, also known as linseed oil, is cha@d by a high content of ALA, being the richest
natural source of thie-3 PUFA. The human interest of consumption high PUFA food products

is increased due to the nutritional potential aedltt benefits, but in the same time, the flaxsgked

is more susceptible to oxidation (Choo et al., 20 attab and Zeitoun, 2013). Intake of ALA
increases the concentration®@f3 PUFA in blood, thus reducing the risk of corgnheart disease
and metabolic syndrome (Jang and Park, 2020). H®AEPanel on Dietetic Products, Nutrition
and Allergies (NDA) considers that the dietary k&taof ALA has beneficial effect on maintaining
the normal blood cholesterol concentration anchitrenal blood pressure (EFSA, 2009).

From all eight samples of cold pressed oil testlkseed oil had the highest amount of ALA
(51.39%), being considered a high source<& PUFA as it contains more than 0.6 g/100 g amd pe
100 kcal. Also, when Prescha et al. (2014) studiedfatty acid composition of twelve kinds of
cold pressed oils found that between all testesl didixseed oil contained the highest content of
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ALA (51.2%). As well, Taska et al. (2018), Symoniuk et al. (2018), and dkelska et al. (2018)
showed that flaxseed oil is an important sourcAloA, finding in the cold pressed oils analysed a
content of 48.94%, 54.88%, and 56.9%, respectivielya study realized by Choo et al. (2007)
seven cold pressed flaxseed oil samples were athlgad the content of ALA ranged between
51.8% and 60.42%.

This cold pressed oil is characterized by a lowteohof SFA (7.27%) primarily palmitic and
stearic acids being found, and a MUFA content ol@% of which oleic acid represents 15.29%.
In contrary, the content of PUFA is high (76.57%)ge to the increased levels @3 PUFA ALA
(51.39%) but it also contains the6 PUFA LA (25.05%). It should be noted that thexfeed oll
contains a small amount of dihomp-linolenic acid (DGLA, C20:3n6, 0.04%), and eictganoic
acid (ETE, C20:3n3, 0.06%), that were not deteateithe other cold pressed oils analysed in this
study. The results are comparable with those reddsy Symoniuk et al. (2018) who analysed 5
samples of cold pressed linseed oil and found amage content of SFA, MUFA and PUFA of
9.89%, 19.00% and 70.55%, respectively.

For the flaxseed oil it can be made the nutritiozlaim that is high in PUFA (76.57%) and UFA
(92.72%) as more than 45% and 70% of the totahtty facids present in the product derive from
PUFA, respectively UFA, and it provides more th@®&a2of E of the oil tested.

Its beneficial effect on human health can be praa®dvell by the low ratio ab-6/w-3, which was
0.49, the lowest obtained for all the tested @isnilarly, Teh and Birch (2013) found for flaxseed
oil a low ratio ofw-6/»-3 of 0.28.

Sesame ail

For the sesame oil analysed sample, the major &&itis found were LA (46.95%) and oleic acid
(35.65%), followed by palmitic (9.38%) and steaaicids (4.63%). The results are in agreement
with the ones obtained by Ozulku et al. (2017), dwnd for the cold pressed sesame oil analysed
a content of 45.4% LA, 39.8% oleic acid, while paicacid was in a percent of 8.3%, and the
percent of stearic acid was 5.2%. Also, Ananth let(2019) when studying the fatty acid
composition of cold pressed sesame oil found a higlount of oleic acid and LA, followed by
palmitic and stearic acids in a percent of 11% e&ahilar results were obtained by \ovska et

al. (2018) who found for sesame oil a high contdritA (44.1%) and oleic acid (39.0%), followed
by palmitic acid (10.1%). The content afk-vaccenic acid (0.8%) was comparable with the one
obtained in our study (0.62%).

The cold pressed sesame oil analysed had a cait&fA, MUFA and PUFA of 15.15%, 36.68%,
and 48.17%, respectively, comparable with the dstained in the study realized by Prescha et al.
(2014) who reported the content of 16.7%, 39.8%,4814%, respectively.

Considering that the PUFA content of the sesam@8ill7%) is higher than 45% of the fatty acids
present in the product and it provides more tha# 20 E (433.53 Kcal) of the olil, the nutritional
claim that this product is high in PUFA can be mallge sesame oil has as well a high content of
UFA as it contains 84.85% of the fatty acids anavates more than 20% of E (763.65 Kcal) of the
oil.

Pumpkin oil

The cold pressed pumpkin oil analysed in this stodgtained palmitic and stearic acids as the
major SFA. The most abundant UFA of the testedveile LA (49.63%) and oleic acid (34.91%),
followed by a small content of ALA (1.96%) amis-vaccenic acid (0.93%). Similar results were
obtained by Barfaet al. (2020) who studied the fatty acid compositof pumpkin oil before
storage and found that palmitic and stearic acicewlege major SFA, while LA and oleic acid were
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the main UFA, followed by small amountsas$-vaccenic acid and ALA. Ogrodowska et al. (2020)
studied the fatty acid composition of pumpkin cptdssed oil and reported that the main fatty acids
were LA (52.66%), oleic (27.05%), palmitic (12.86%n0d stearic acids (5.78%), followed by a
small content o€is-vaccenic acid (0.55%), but no content of ALA wasrfd.

In a study realized by Rabrené\at al. (2014) on six samples of cold pressed pumgdeds oil of
which four were naked and two were with husk, isvaéso reported that the main UFA were oleic
and linoleic acids. For the four naked pumpkin segdthe ratio of oleic and linoleic acids was
almost the same, while for the two husk pumpkirdsedl, the content of oleic acid was negative
correlated with the LA acid content.

When Neeral et al. (2014) analysed the fatty acid compwsiof roasted and cold pressed
pumpkin seed oil it was shown that the main fatigle were LA, oleic, palmitic and stearic acids,
and the content varies depending on the processamgology. In the case of cold pressed pumpkin
oil, the content of SFA and MUFA was higher thaa tme of roasted pumpkin seed oil, while the
PUFA content was lower. In a previous study redlibg Neieral et al. (2012), it was shown that
SFA and MUFA content of husked and naked pumpHimas higher when processing temperature
increased, while the PUFA content decreased.

Cold pressed pumpkin seed oil analysed in our study characterized by a SFA, MUFA and
PUFA content of 11.81%, 36.58% and 51.61%, respalgti This content is comparable with the
one reported by Vujasinovic et al. (2010) who stddthe fatty acid composition of three cold
pressed pumpkin seed oil and obtained an averagierdoof 15.96%, 35.30%, and 48.74%, for
SFA, MUFA and PUFA, respectively.

The pumpkin oil has nutritional potential as it Fasigh content of PUFA, 51.61% of the fatty
acids present in the product deriving from PUFA #@&natovides more than 20% of the E (464.49
Kcal) of this product. It also can be said thas thii is high in UFA (88.19%).

Hempseed oil

For the hempseed cold pressed oil, the main SFA walmitic and stearic acids, followed by a
small amount of arachidic acid (~1%). The resulisvwged that this oil contains as the main MUFA,
oleic acid in a percent of 14.94%. Hempseed oitaios LA (60.72%), and ALA (11.47%) as the
major -6 andw-3 PUFA. As a result of the content of ALA whichhgyher than 0.6 g per 100 g
and per 100 kcal, hempseed oil can be considerpdduct with a higho-3 PUFA, having
nutritional potential. Taking in consideration tlogv ©-6/w-3 ratio of 5.52, it can be concluded that
this cold pressed oil has health benefits.

From all eight samples of cold pressed oil testedly in hempseed cold pressed oil was found the
®-6 PUFA, y-linolenic acid (GLA, C18:3n6), in a percent of 2%. These results are comparable
with the ones reported by Prescha et al. (2014) avtadysed 12 kinds of cold pressed oils and only
in the hempseed oil and rose hip oil found &6 PUFA, GLA, in a percent of 2.2% and 0.1%,
respectively. Also, Siudem et al. (2019) when shuglyhe fatty acid composition of six samples of
cold pressed hempseed oil found a GLA content rengetween 0.46% and 4.51%, while Teh and
Birch (2013) found for the cold pressed hemp odlgsed a content of 4.76% GLA.

The cold pressed hempseed oil had a content of SR A and PUFA of 8.90%, 16.27% and
74.83%, respectively, comparable with the one tepoby Symoniuk et al. (2018) who found the
percent of 10.90%, 14.41% and 73.69%, respectively.

Due to the high content of PUFA (74.83%) and UFA.19%) this oil has nutritional potential,
more than 45%, and 70%, respectively of the fattgsapresent in the hempseed oil being derived

112

http://www.natsci.upit.ro
*Corresponding author, E-mail addressparanegoita@yahoo.com




Current Trendsin Natural Sciences
Vol. 9, Issue 17, pp. 104-116, 2020
https://doi.org/10.47068/ctns.2020.v9i17.012

Current Trends in Natural Sciences (on-line) Current Trends in Naturale®wes (CD-Rom)
ISSN:2284-953X ISSN284-9521
ISSN-L: 2284-9521 ISEN2284-9521

from PUFA and UFA, respectively, providing more nh20% of E (673.47 Kcal for PUFA and
819.81 Kcal for UFA) of the product.

Walnut oil

Walnut oil is extracted from the walnut kernel, imgvhigh nutritional value due to the high amount
of PUFA. In the walnut oil, the main SFA identifi@chs palmitic acid (4.41%), followed by traces
amount of behenic (0.34%) and stearic (0.24%) a€diisic acid was the major MUFA presented in
walnut oil with a percentage of 14.73%. From aklgeed samples of cold pressed oils, walnut oil
presented the highest content@® PUFA LA (66.73%). This oil contains as well ALK a
percent of 11.95%, which makes it a higi8 PUFA as it contains more than 0.6 g/100 g prbduc
and per 100 kcal. A comparable content of UFA watsioed in the study realized by Costa-Singh
and Jorge (2015) who found for the cold presseduwtadil a content of oleic acid, LA and ALA of
15.66, 61.52 and 12.71%. Also, Gao et al. (2019@naanalysing three cold pressed oils of walnut
Junglas regia variety found that oleic acid, LA and ALA were theain UFA. In another study
realized by Gao et al. (2019b) it was shown thatisipng the cold pressing process, the LA content
of walnut oil (67.05%) was significantly higher th#éhat obtained when extraction solvents were
used (62.95- 66.65%), like this the contentve® PUFA from walnut being maintained in the oil.
Similarly, Jugaimi et al. (2018) found a higher @t of LA (63.56%) when walnut oil was
obtained by cold pressing than when it was obtabe8oxhlet extraction (62.41%).

In regards to the TFA content, the walnut oil was bnly one which contained elaidic acid
(C18:1n9t) in a percent of 0.02%.

Between all the analysed samples, the cold pressdaut oil had the smallest content of SFA
(5.33%) and MUFA (15.97%), and the highest contéfRUFA (78.70%). Similar results regarding
the fatty acids composition of this oil were reportby Rabadan et al. (2018) who found a SFA,
MUFA and PUFA content of 8.49%, 14.79% and 76.662%pectively.

From all the tested oils, walnut oil had the highemntent of PUFA (78.70%) and UFA (94.67%).
The nutritional claim that this oil is high in PUR#d UFA can be made as it contains more than
45% and 70% of the fatty acid content derives fildaFA and UFA, respectively, and it provides
more than 20% of E (708.30 Kcal for PUFA and 85X@al for UFA) of the product.

Also, cold pressed walnut oil had a lew6/w-3 ratio of 5.58 which makes it an oil with nutomial
potential.

4. CONCLUSIONS

In this study was evaluated the fatty acid compmsiof eight types of cold pressed oils and it was
showed their nutritional potential. By evaluatidnnaitritional quality of fatty acids profile, besd
rapeseed oil which is high in MUFA, all the othested oils have a high content of PUFA. All the
cold pressed oils tested have high nutritional #atuterm of UFA which represents more than 80%
of total of fatty acids present in the productsidCpressed oils of rapeseed, soybean, flaxseed,
hempseed and walnut can be considered rich soofaes3 essential fatty acids, especially ALA,
confirming their nutritional potential.
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