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Abstract

Cold pressed sunflower oil is an unrefined oil with great biological value and good sensory properties.
Due to its chemical composition, this oil easily oxidizes, creating harmful products for human health. Various
artificial and natural stabilizers are added to prevent oxidation. Essential oils or aromatic herbs are used as
natural stabilizers, which also change the sensory properties of the oils.

The oil analysed in this paper is cold pressed sunflower oil to which fresh aromatic herbs have been
added, such as rosemary, garlic, parsley and mint. One aromatic herb is added to each bottle of oil, and one
bottle of oil is without additives (control). The oils are stored for 6 weeks in the dark, and then the sensory
characteristics of these oils are assessed through validated questionnaires and sensory tests. The following
characteristics of the oils were determined through a series of hedonistic and visual tests: aroma, colour, clarity,
taste, crunchiness, and chewiness.

The aromatic herbs that are added do not affect the crispness and chewiness, but they do affect the
smell, taste, colour, and clarity. The oil without additive and the oil with the addition of rosemary have the most
acceptable smell and taste and the highest grades for colour and clarity. Apart from these two oils (without

additive and with the addition of rosemary), there is also the oil with the addition of garlic.
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INTRODUCTION

Cold-pressed sunflower oil is highly
valued for its pleasant sensory properties and
high biological value. Unrefined sunflower oil
has a light-yellow colour and the typical smell
of sunflower seeds. It is rich in unsaturated
fatty acids, vitamin E, provitamins, lecithin,
phytosterols, minerals, and other ingredients.
extremely useful for human health. (Dimi¢, 2005;
Dimicetal.,2015;Konuskanetal.,2019;Bendiniet
al., 2011). Since oils oxidize easily, it is important
to prevent their oxidation. The oxidative stability
of oils is increased by antioxidant fractions from
Lamiacae herbs (Babovic et al., 2010; Mousavi
et al., 2012; Niamat et al., 2016). Many herbs
such as rosemary, mint, parsley, garlic, sage,
thyme, etc. contain antioxidants that stabilize

lipids and lipid-containing foods (Eftinzjijoska
& Pavlovska, 2019; Yanishlieva et al., 2006; Bravi
et al., 2016; Mousavi et al., 2012; Niamat et al.,
2016; Temelkovska & Pavlovska, 2021).
Regarding the natural antioxidants,
rosemary is widely accepted as one of the
spices with the greatest antioxidant effect.
(Yanishlieva et al, 2006; Olmedo & Grosso
2019; Aguilar et al., 2008). The antioxidant
activity of rosemary extract is related to the
presence of several phenolic diterpenes such as
carnosic acid, carnosol, rosmanol, epirosmanol,
isorosmanol, rosmarinic acid, and other steroids
and triterpenes (Genena et al, 2008; Nieto
et al, 2018). The use of rosemary as a natural
antioxidant is highly accepted by consumers
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due toits beneficial sensory properties (Olmedo
& Grosso, 2019; Ghafoor et al.,, 2020; Ali et al.,
2021).

The most important active components
of parsley are flavonoids, phenols, coumarins,
vitamin C, and the high content of beta-
carotene, which is an important liposoluble
antioxidant (Trifunschi & Ardelean, 2012).
The characteristic aroma and taste of parsley
come from the volatile components (Sitarek
et al., 2015; Ulrich et al., 2011). Mint has a high
content of namonoterpene ketones, aldehydes,
natural phenols, and flavonoids that have a high
antioxidant effect. The specific smell of menthol
is due to a-cyteral, menthofuran, isomenthone,
menthol, carvone, and linalool. (Zhang et al.,
2022).

Garlic contains two types of antioxidant
compounds, flavonoids and sulfur-containing
compounds: allyl-cysteine, dialyl sulfide, and
allyl trisulfide. Derivatives of amino acids that
contain sulfur allin (S-allyl-L-cystein sulfoxide)
can be converted into allicin (diallyldisulfide-S-
oxide), a compound responsible for the smell of
garlic, under the action of the enzyme allinase.
(Pardo et al., 2007).

Rosemary, parsley, garlic,and mintimprove
human health due to their high antioxidant,

antimicrobial, anti-inflammatory, and anti-
cancer potential and reduce the risk of chronic
diseases such as diabetes, cardiovascular
diseases, neurological disorders, etc. Food that
is enriched with spices and herbs has functional,
nutritional, and health benefits. (Labban et al.,
2014; Rahbardar & Hosseinzadeh, 2020; Lesnik
et al,, 2021; Agyare et al, 2017; Nayak et al,,
2020; Ansary et al., 2020).

Spices and herbs are widely used as
food additives, increasing oxidative and
microbiological stability and thus extending
the shelf life of food (Przygodzka et al., 2016; Al
Soudy et al., 2020; Rababah et al., 2012; El-Sayed
& Youssef, 2019). Spices and herbs affect the
sensory properties of the food to which they are
added, improving the taste and smell, thereby
making them acceptable for consumption
(Habib et al., 2017; Tawfek & Ali, 2022; Amer
& Rizk, 2022; Hamad et al., 2017; Issaoui et al.,
2016).

One of the most important parameters of
edible oils is the sensory evaluation, because
with the addition of spices to improve the
stability of the oils, there is a change in the
sensory characteristics. (Olmedo & Grosso, 2019;
Akcar & Gumusgkesen, 2011).

MATERIAL AND METHODS

Cold-pressed “Fila” sunflower oils with
a volume of 750 mL (Agrofila DOOEL Shtip,
Republic of North Macedonia) were used for
analysis. Oil without addition (control) and oils
with additions of aromatic herbs and spices
were used. 20 g of fresh rosemary (Rosmarinus
officinalis L.), garlic (Allium sativum L.), parsley
(Petroselinum crispum Mill.), or mint (Mentha
piperita L.) originating from N. Macedonia
were added to the oils. The herbs in the oils
were added at a concentration of 2.8%. The oil
without the addition was opened immediately
before the analysis, while the oils with the
addition of aromatic herbs and spices were
stored in the dark for a period of six weeks.

Sensory analyses were performed at the
Department of Nutrition, Faculty of Technology
and Technical Sciences Veles. In the research,
validated questionnaires were used to assess
the sensory characteristics of oils by a selected
group of 20 panellists (students), all of whom
had previous experience and training in the

sensory analysis of different food products. All
respondents were familiar with the activities
that would follow. Before the beginning of
each sensory test, the requirements in the
questionnaire, the method of rinsing the oral
cavity after each tasting, and the method of
cleaning the nasal cavity after each analysis are
clarified. Each sensory analysis was followed by
a short break in order to rest the senses.

The following sensory tests were used
for the sensory evaluation: hedonic smell test,
preference and ranking test, colour and clarity
test,hedoniccolourand clarity test, taste test, the
hedonic taste test, crispiness test, the hedonic
crispness test, chewiness test, and the hedonic
chewiness test (Carabante & Prinyawawatkul,
2018; Yang & Lee, 2019). To perform the hedonic
smell test, colour and clarity test, and hedonic
colour and clarity test, one sample of all cold-
pressed sunflower oils (the oil without additives
and the oils with additives) was used for these
tests. In order not to mix the smells, the samples



SENSORY CHARACTERISTICS OF COLD PRESSED SUNFLOWER OIL WITH THE ADDITION OF AROMATIC HERBS

were placed in transparent cups covered with
a piece of paper, and between smelling the
samples, it was necessary to smell the upper part
of the palm. Each panellist received 5 samples

for analysis, blindly labelled with a three-digit
code. The cups with the oil samples were placed
on a white sheet of paper to observe the colour
shade and clarity of the oil (Figure 1).

Figure 1. Oil's samples for sensory analysis.

To perform the crispiness test, the hedonic
crispness test, the chewiness test, and the
hedonic chewiness test, a few drops of the oils
were placed on a piece of cucumber as a neutral
sample. Samples of cucumber and a two-pack
with oil drops were blindly marked with a three-
digit code. The taste test and the hedonic taste
test were determined by placing a few drops of
oil on a piece of biscuit as a neutral sample. The
panellists tried the samples in order from left to
right and determined the required parameters
according to the questionnaire requirements.
Between each trial, the panellists cleaned the

oral cavity with water and a piece of biscuit.

For the hedonic tests, a 9-point hedonic
scale (1 = disliked extremely, 2 = disliked very
much, 3 = disliked moderately, 4 = disliked
slightly, 5 neither liked nor disliked, 6 =
liked slightly, 7 = liked moderately, 8 = liked
very much, and 9 = liked extremely) is used
to determine the acceptability of the oils
(Wichchukit & O’'Mohony, 2014).

Statistical analysis was performed with
descriptive statistics using Microsoft Office
Excel data analysis (Levine et al., 2008).

RESULTS AND DISCUSSION
The results obtained for sensory characteristics of the oils from the hedonistic tests are shown

in Table 1 and Figure 2.

Table 1. Mean sensory scores and standard deviation from the hedonistic tests.

OWA OWR OWG OWP OWM
Sample _
x =SD
Smell 690+1.18 6.75+1.83 330+254 2.50+1.57 3.15+£1.90
Taste 595+1.64 590+199 340+274 3.85+1.73 440 £2.01
Colour 745+1.10 6.05+193 6.65+157 440+179 525+197
Clarity 767+0.86 695+150 6.80+1.36 2.95+1.70 3.50 +2.06
Crunchiness 775+091 760+099 6.85+0.99 7.35+0.75 7.10+1.02
Chewability 785+0.75 7.65+067 6.85+0.75 6.90 + 0.85 6.75+0.91
Overall acceptance 722+081 6.83+0.83 6.11%+1.52 509+ 1.94 540+ 1.53

*n = 20; X + SD mean value * standard deviation; OWA-oil without additive; OWR-oil with rosemary; OWG - oil with

garlic; OWP -oil with parsley; OWM-oil with mint.
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Figure 2. Sensory profile of the oils from the results obtained from hedonistic tests.

The biggest differences between the oils
are in the ratings for smell, clarity, and taste
(Table 1, Figure 2). The panellists gave high
marks for smell to the oil without the addition
(6.9 points) and to the oil with the addition of
rosemary (6.75 points), while the oils with garlic,
parsley,and mint have very low marks (3.30, 2.50,
and 3.15 points, respectively). In terms of colour
and clarity, the most acceptable are oils without
additives (7.45 and 7.65 points, respectively),
garlic oil (6.65 and 6.8 points, respectively), and
rosemary oil (6.05 and 6.95 points, respectively),
while parsley and mint oils are less acceptable
(4.4,2.95,5.25, and 3.5 points, respectively). The

oil without addition and the oil with addition
of rosemary have an acceptable taste (5.95
and 5.9 points, respectively), the oil with mint
is less acceptable (4.4 points), at least the oils
with addition of parsley (3.85 points) and garlic
(3.4 points). Crunchiness and chewiness are
acceptable for all oils by the panellists. The oils
with the highest scores for overall acceptability
are the oil without addition and the oil with
rosemary (7.22 and 6.83 points, respectively).
The oil with the addition of parsley has the
lowest score for the hedonic tests (5.09 points).

A visual test is performed to determine the
colour of the oils (Figure 3)
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Figure 3. Sensory analysis for color of oils without and with additives.
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According to the panellists, the oil without
the additive has a light yellow to intense yellow
colour (15 and 5 points, respectively), the oil
with the addition of rosemary has a yellow-
green to light green colour (8 and 6 points,
respectively), the oil with the addition of garlic
has a light yellow to intense yellow colour
(13 and 7 points, respectively), and the oils

with the addition of parsley and mint have a
mainly yellow-green colour (10 and 11 points,
respectively) (Figure 3).The green pigments in
the oil are chlorophyll compounds from herbs
that have been added to the oil, chlorophyll also
has a high antioxidant effect and reduces the
oxidation process in cold pressed oils (Solymosi
& Mysliwa-Kurdziel, 2017).
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Figure 4. Sensory analysis for clarity of oils without and with additives.

The visual sensory test for the clarity
of the oils shows that the clearest is the oil
without additives, which is very clear (16.00
points), followed by the oils with the addition

of rosemary and garlic (12.00 and 11.00 points,
respectively), which are clear. The oil with mint
is slightly cloudy, and the oil with parsley is
cloudy (Figure 4).

18
16
14
2 12
[
% 10 |
Ny m Very crunchy
S
g 8 7 m Crunchy
g 6 ittl h
E m Little crunchy
4 - m Notcrunchy
2 -
0 ,
Qil Oil with Oil with Oil with Oil with
without rosemary  garlic parsley mint
additive

Figure 5. Sensory analysis for crispiness of oils without and with additives.
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Figure 6. Sensory analysis for chewiness of oils without and with additives.

According to the sensory tests for the
crunchiness and chewiness of the cucumbers
with oil, there were no big variations between
the obtained results, so all the cucumbers

with oil have good crunchiness and chewiness
(Figures 5 and 6). This means that the additives
in the oils do not affect the crunchiness and
chewiness of the food.
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Figure 7. Sensory analysis for taste of oils without and with additives.

The taste of the oil was determined on a
sample of a few drops of the analysed oil on a
baking sheet as a neutral sample, and the results
of these analyses are given in figure 7. The oil
without addition and the oil with addition of
rosemary have the highest sweetness (18.00
and 10.00 points, respectively). Oils with the
addition of rosemary and garlic have a slightly
bitter taste (6.00 and 7.00 points, respectively),
and oils with the addition of parsley and mint
have a more intense bitter taste (9.00 points,
both). Qils with the addition of garlic and mint
have the highest degree of astringency (11.00
and 9.00 points, respectively). According to the

oil taste preference test, the oil without the
additive, the oil with the addition of rosemary,
and the oil with the addition of garlic have a
taste with greater acceptability than the oils with
the addition of mint or parsley. The panellists
mentioned that after consuming the samples of
oils with the addition of parsley and oil with the
addition of mint, they felt an unpleasant odour
retronasally. Changes in the taste of oils with
additives are due to the components from the
herbs that have passed into the oil, and most
often these are the phenolic components that
have strong antioxidant activity.
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Figure 8. Sensory analysis for flavour intensity of oils without and with additives.

The flavour intensity test was made for the
oils on a scale from 1 to 5, where 5 represents
the most intense flavour and 1 represents the
least intense flavour. Figure 8 shows that the
taste of the oil with the addition of garlic is the
most intense (2.90 points), while the taste of the
oil without the addition is the least intense (1.25
points).

The majority of the respondents answered
that the oil without addition and the oil

with addition of rosemary have the highest
acceptability, while the oils with addition of
garlic, parsley, and mint have an unacceptable
smell. The panellists answered that the oil with
the addition of garlic has the most intense
smell, the oils with the addition of mint and
parsley have an intense and unpleasant smell,
the oil with the addition of rosemary also has an
intense but pleasant smell and the oil without
the addition has the least intensity smell.

CONCLUDING REMARKS

From the sensory analysis, it can be seen
that the oils without addition and the oils with
the addition of rosemary are more acceptable
than the oils with the addition of garlic, parsley,
and mint, in terms of their smell and taste. QOils
with the addition of garlic have an intense
smell of garlic, oils with the addition of parsley
and mint have an unpleasant smell and taste.

Additives in oils do not affect the crunchiness
and chewiness of food, and they are the same as
oils without additives. The oils with the addition
of parsley and mint are cloudier than the others.
Oils with the addition of rosemary are the most
acceptable for consumption because they have
the most acceptable sensory properties.
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Pesunme

JlagHO LefeHOTO COHYOrNeaoBO Macino e HepadMHMPAHO Maclo co rosieMa OGuMonoLWKa
BPEAHOCT 1 A06pY CEH30PHM KapaKTepUCTUMKN. [Topaan CBOjOT XeMUCKU COCTaB OBa MAC/o J1IECHO
OKCMAWpa, Npu WTO Ce co3faBaaT WTeTHM MPOAYKTU 3a 34paBjeTo Ha YOBEKOT. 3a CripeuvyBarbe
Ha OKCMAauwjaTa ce AodaBaaT pPa3HM BewWTauykyu U NPUPOAHM cTabunmusatopu. Kako npupogHu
cTabunusatopu ce KoOpuCTaT eTepUYHN Macsia UAM apoMaTUYHU OWAKK KOW M MPOMeHyBaaT U
CEH30pHUTE KapaKTePUCTUKM Ha MacsaTa.

MacnoTo Koe e aHanu3MpaHo BO OBOj TPYZA € NafHo LieeHO COHYOrNe40BO BO KOe ce AofJafeHN
CBEXWN apoMaTUUHWN OUNKKU: py3mMapuH, YK, MargoHOC 1 HaHe. Bo cekoe lwimlie mMacno ce foaasa
no efHa apomaTnyHa 6unka, a egHo wuwe macso e 6e3 gopatok (koHTpona). Macnata ce uyBaat 6
HeJenn Ha TEMHO, a MOTOa Ce BPLWM NPOLEHa Ha CEH30PHUTE KapaKTepuCTUKIM Ha OBMe Macsa Npeky
BaNMAMPAHU NPALLANHULM N CEH30PHW TecTOBW. [TpeKy H13a o XeOHUCTUYKN 1 BU3YeNHN TeCTOBY
6ea onpepfeneHn cnefHMUBe KapakTepUCTMKM Ha MacnaTa: Mmpuc, 60oja, GUCTprHA, BKYC, KPLKaBOCT
1 LIBAaK/IMBOCT.

ApOoMaTnUHNTE BUSIKN KOW Ce AoAaBaaT He BAMjaaT Ha KPLKABOCTa M LIBaKMBOCTA, HO UMaaT
BAINjaHKe Ha MMPUCOT, BKYCOT, 6ojaTta n buctprHaTa. MacnoTo 6e3 foaaTok M MacioTo CO AOAATOK Ha
py3MapuH nMaaT HajnpudaTtnre MUPUC 1 BKYC, a HajBUCOKM oLeHKM 3a 60ja 1 BUCTprHa OCBEH OBMe
ABe Macna (6e3 [oaaTokK 1 Co JOAATOK Ha Py3MapuH) MMa 1 MacsioTo CO JOAaTOK Ha NyK.

KnyuHun 360poBu: 1a0HO yedeHO COHY02/1e0080 MAC/IO0, PY3MAPUH, J1YK, MA20OHOC, HaHe.
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