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Cold pressed and refined oils vary in sensory properties, chemical composition and nutritional properties. Cold
pressed oil is unrefined sunflower oil which has greater nutritional properties, but oxidizes much faster and at lower
temperatures than refined oil. There were analyzed two sunflower oils: cold pressed sunflower oil "Fila" and refined
sunflower oil "Kristal". Oils were analyzed in accordance to the Oils Rules and fats and oils quality. Iodine, peroxide
and acid number in the two oil types were determined. Iodine and peroxide number were determined by ISO 3961:
1996 while the acid number was determined by ISO 660: 39, 2009. Iodine number of refined oil is 127 and it is high-
er than the iodine number of cold pressed oil which is 86. Peroxide and acid number are indicators for the oil oxida-
tion and they are almost five times higher in cold strained oil than in refined oil. Oils were analyzed in accordance to
the Oils Rules and fats and oils quality.
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PA3JIMKH BO XEMHUCKHUTE CBOJCTBA HA JIAJHO HEAEHO U PAOMHUPAHO
MACIJIO 3A JAJEIBE

Jlagso neneHoTo u padhHHUPAHOTO MACIIO 32 jaZeibe Ce Pa3IMKyBaaT MO CEH30PHHUTE CBOjCTBA, XEMHCKHOT COC-
TaB U HYTPUTHBHHUTE CBOjcTBa. JIagHO IIECHOTO Macio € HepapUHHPAHO MAcyo 3a jaJekhe U UMa MOroJIeMU HYTPH-
THUBHH CBOjCTBa, HO OKCHMpPa MHOT'Y ITOOP30 M Ha OHHUCKH TeMIIepaTypH o/ pahUHUPAHOTO Macyio. AHAIM3UPaHH Ce
JIAJTHO TIEJICHO COHYOTIIeI0BO Maciio ,,dmna® u padhuHIpaHo coHYOTIe[0BO Macio ,, Kpucran“. OnpeneneHu ce joaeH,
MEPOKCHIICH M KHCEIWHCKH Opoj BO JBaTa BUAa Maclio. JOTHHOT U MEPOKCHIHHOT Opoj ce ompenenysaar mo [SO
3961: 1996, a xucemunckuot mo ISO 660: 2009. Joganot 6poj Ha paduHEpaHOTO Macio u3HecyBa 127 U TOj € OBH-
COK 0J1 jJOIHHOT Opoj Ha JIAJHO [ENECHOTO Macio Koj € 86. [IepOKCHIHUOT B KHCETMHCKUOT OpOj Ce MOKa3aTelH 3a OK-
CH/IalHja HA MacJIOTO U THE CE PEUYHCH IeT MMaTH MOBHCOKHU Kaj JIAJHO [EJCHOTO OTKOJIKY Kaj papuHHPAaHOTO MAcIIo.
AHanu3upaHuTe Macia ce BO COTIACHOCT co [IpaBHIHMKOT 3a Maciia M KBaJIUTET Ha MAcTH M Macla 3a jaJeme.

K.]'Iy'-lHI/I 360p0B]{I! MaclJio 3aja/:[eH,e; JJaJHO LECACHO, pa(i)HHI/IpaHO MacJjio; COHYOrJI€ea0Bo Macjio

INTRODUCTION

Oils and fats have a high biological nutrition-
al value. They carry essential ingredients which are
necessary for the human body, such as certain es-
sential fatty acids, tocopherols, phosphatides, caro-
tenoids, and vitamins A, D, E and K [Dimi¢, 2000;
Jamieson and Baughman, 1922; Talal et al., 2013;
Tasan and Demirci, 2005].

The oil can be found in some fruits and the
seeds in some plants like: sunflower, olive, sesame,
pumpkin and few more. Sunflower oil is one of the

most used consume oils. The first patent of sun-
flower used as a raw material for preparing the oil
was developed in England in 1716 [Dimi¢, 2005].
The sunflower oil can be obtained by extraction or
pressing. Oil obtained by extraction can not be
used without refining. Refining process allows oil
to have an appealing appearance to consumers, i.e.
by this process unwanted odors, tastes, colors and
sediment are removed. Operations and processes
that are performed during the process of refining,
on one hand remove unfavourable and unwanted
ingredients of the oil, but on the other hand they
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remove helpful and favorable ingredients such as
vitamins, phospholipids, sterols and others [Mari-
jan, 1964]. Oil refining consists of the following
processes: before refining, neutralization, bleach-
ing, vinterization, deodorization and clarification
[Dimi¢ et al., 2003].

Cold pressed oil is unrefined oil and it differs
from refined oil by sensory properties, chemical
composition, nutritional properties and stability.
Pressed or cold strained oil contains essential fatty
acids and antioxidants: vitamin E and selenium
[Butinar et al., 2011].

Cooking oils and oils that are part of other
foods can oxidize in a more standing and a higher
temperature [Monika et al., 2002; Wasowicz et al.,
2004]. The quality of oil is determined by several
parameters: peroxide number, acid number, iodine
number, etc. [Jankuloska and Pavlovska, 2015;
Karlovi¢ and Andri¢, 1996; Rehab, 2010; Zhang et
al., 2010]. Peroxide number determines the amount
of oxidation products in the oil. Acid number gives
the amount of free fatty acids and the iodine num-
ber is a measure of identification of oil. These pa-
rameters are legally regulated by the Rulebook of
fats and oils of Republic of Macedonia [Official
Journal of R. Macedonia No.127, 2012].

To see what are the differences of these pa-
rameters in cold pressed and refined oil, and to
prove if these oils meet the legal regulations in
Macedonia, one sample of both types of oil was
analyzed.

MATERIALS AND METHODS

Cold pressed sunflower oil “Fila” and refined
sunflower oil “Kristal” are analyzed. Oil samples
(total 20, 10 of both) are taken from a bottle of 1
liter in 10 stores in Macedonia. lodine number,
peroxide number and acid number are certain of
both types of oil.

The number of double bonds in the oil is de-
termined with iodine number. It indicates identifi-
cation that determines the type and origin of the
oil. Iodine number is determined by the method
ISO 3961: 1996.

Hydroperoxides and peroxides are the oxida-
tion products in the oil. Their amount is deter-
mined by the peroxide number with method ISO
3961: 1996.

The presence of free fatty acids is determined
by acid number method ISO 660: 2009.

In the analysis it is necessary to introduce
some numerical measures that will support the

graphic view. Such measure is the Pearson’s corre-
lation coefficient [Newbold et al., 2007; Levine et
al., 2008].

Correlation measures the direction and
strength of the linear relationship between two
quantitative variables and is usually denoted by r.
It represents an average value of the sum of the
products of standardized values of two variables.

RESULTS AND DISCUSSION

Iodine number is a parameter which is legally
regulated [Official Journal of R. Macedonia No.
127, 2012]. Average, standard deviation (sd) and
variance (cv) of both types of oil are given in Table
1. The obtained results of both types of oil are
compared with the maximum allowable concentra-
tions (MAC) for iodine value (Figure 1).

Table 1

Statistics for iodine number of refined
and cold pressed sunflower oil

Number of Refined sunflower Cold pressed

samples oil “Kristal” sunflower oil “Fila”
1 126 87
2 126 87
3 127 85
4 129 86
5 127 86
6 127 86
7 126 85
8 127 88
9 128 85
10 127 85
Average 127 86
Sd 0.9428 1.0541
Cv 0.8888 1.1111
150 —127 H
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Fig. 1. Iodine number of refined and cold pressed
sunflower oil
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The results show that iodine number in both
oil types is very different. lodine number of refined
oil is 127 and is larger than the iodine number of
unrefined oil which is 86. This is because during
the refining processes of neutralization and deodo-
ration much of the free fatty acids were removed,
while the process of vinterization removed satu-
rated triglycerides. This means change of the com-
position of the oil and iodine number. Unrefined
oil is not subject to the procedures of refining and
therefore there is a lower iodine number.

Statistics for peroxide number in both types
oil are given in Table 2.

Table 2

Statistics for peroxide number of refined and cold
pressed sunflower oil

Number of  Refined sunflower Cold pressed
samples oil “Kristal” sunflower oil “Fila”
1 1.35 6.20
2 1.25 6.14
3 1.31 6.30
4 1.32 5.81
5 1.24 5.72
6 1.22 5.78
7 1.26 6.01
8 1.30 5.76
9 1.25 5.83
10 1.20 5.85
average 1.27 5.94
Sd 0.04784 0.20699
Cv 0.00229 0.04284

The results obtained of the peroxide number
in both types of oil compared with the MAC are
shown in Figure 2. Peroxide number of the virgin
oil "Fila" is 5.94 mmol/kg, while that of refined oil
"Kristal" is lower and amounts to 1.27 mmol/kg
because the refining process reduces the oxidation
products. According to the Regulation on Quality
of fats and oils, peroxide number in refined oils
should amount to 5.00 (mmol/kg), and in the case
for unrefined oils this value should be up to 7.50
(mmol/kg). It means that the oil is not oxidized and
they are in accordance with the regulations.
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Fig. 2. Peroxide number of refined and cold pressed
sunflower oil

Acid number is the last parameter specified in
the analyzed oils. Because this parameter is pre-
scribed by the regulations, the analyzed values are
compared with the MAC for acid number (Table 3
and Figure 3).

Table 3

Statistics for acid number of refined
and cold pressed sunflower oil

Number of  Refined sunflower Cold pressed
samples oil “Kristal” sunflower oil “Fila”
1 0.15 0.55
2 0.16 0.57
3 0.11 0.48
4 0.14 0.47
5 0.12 0.53
6 0.15 0.53
7 0.10 0.50
8 0.12 0.48
9 0.14 0.53
10 0.11 0.56
average 0.13 0.52
sd 0.02055 0.03559
cv 0.00042 0.00127
2.5 2,00
"
15
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sunflower refinedoil sunflower cold pressed
oil oil o1l

Fig. 3. Acid number of refined and cold pressed sunflower oil
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In refined sunflower oil substantial neutraliza-
tion of free fatty acids was occurred and thus the
acid number is only 0.13 g/kg. Unrefined oil "Fila"
has a much higher acid number 0.52 g/kg, but it is
several times lower than the MAC for unrefined
oil. This means that cold extraction from sunflower
seeds removed well the dirt and peels.

Coefficient of correlation of data for iodine
number, peroxide number and acid number of re-
fined and unrefined sunflower oil are calculated.

The calculated correlation coefficient was
r=0.99880. It shows that the parameters obtained
from the analysis of iodine number, peroxide num-
ber and acid number for refined oil are strongly
correlated in terms of the parameters obtained for
unrefined sunflower oil. Specifically this means
that there is a strong linear mathematical relation-
ship between the numerical parameters for iodine,
peroxide and acid number of refined and appropri-
ate numbers of unrefined sunflower oil.

CONCLUSIONS

Two oils, refined sunflower oil "Fila" and un-
refined sunflower oil "Kristal" were analyzed and
were obtained results of three important parameters
for the oil: iodine number, peroxide number and
acid number.

The refined oil has a higher iodine number
than the crude oil because the process of refining
removed the free fatty acids, waxes, triglycerides
and others. lodine number of both oil types is in
accordance with the rules on fats and oils.

The analyzed oils have a peroxide number
that varied among them. Peroxide number of the
refined oil is much lower than that one of the unre-
fined oil. This is because during the process of re-
fining were removed the oxidation products such
as peroxides and hydroperoxides. The analyzed
refined oil has four times lower peroxide number
than the MAC value is, while the peroxide number
of the analyzed unrefined oil is slightly lower than
the MAC value for the unrefined oil.

The acid number of the analyzed oil is several
times lower than the MAC for both oils. This
means that refined and unrefined oils contain very
little free fatty acids or the process of refining for
the refined oil and the process of cold pressing for
unrefined oil were successfully performed.

All three parameters which were analyzed in
the both types of oil are lower than MAC which is
prescribed by the regulators, what means that the
oils are suitable for consumption.
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