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Annotation

In this paper, oxidation was studied using the example of 4 types of refined
vegetable oils: linseed, sunflower, corn and safflower. The kinetics of oxidation of
vegetable oils at room temperature was studied. The peroxide value of sunflower,
corn and flaxseed oils steadily increased during oil storage compared to safflower
oil.

The kinetics of oxidation of vegetable oils (sunflower, corn, olive,
safflower, rapeseed and linseed) at different temperatures was also studied.
Among the studied samples at 100 °C, for linseed, rapeseed and safflower, the
acceleration of the growth of peroxide formation is significantly higher than for
olive, corn and sunflower by 2-3 times.

The growth rate of the peroxide value in sunflower, olive and corn oil
increased significantly at temperatures above 100°C.

According to the results of the study of the temperature dependence of the
oxidation rate of vegetable oils, it is recommended in the production process in
order to achieve greater oxidative stability of oils, the temperature regime for
linseed and safflower oils should not exceed 60 ° C, for sunflower oil - 80 ° C.
With a further increase in temperature above the identified values, an increase in


mailto:assemay2006.87@mail.ru
mailto:myhametov_almas@mail.ru
mailto:Lorenzo.guerini@unifi.it

the rate of formation of secondary oxidation products is observed, which reduce
the taste of the oil, especially linseed and safflower.
Key words: peroxide value; storage of vegetable oils.

Materials and methods

The priority national projects
of Kazakhstan include the
development of the agro-industrial
complex, the basic industry of which
is the oil and fat industry, which
forms the raw material supply for the
food and processing industries, as
well as the production of socially
significant fatty foods. One of the
promising areas of its innovative
development is the development of
new and improvement of existing
technologies for the production and
processing of vegetable oils, which
make it possible to obtain oils of high
nutritional and biological value,
which are necessary for the
production of high-quality food
products [1].

Fatty acids containing omega-3,
omega-6 and omega-9 fatty acids are
of particular nutritional importance.
Omega-3 is recommended for the

following diseases: diabetes,
cardiovascular disease, vision
problems, immune disorders,
overweight and underweight,

osteoarthritis and rheumatoid arthritis.

Omega-6 is an important fatty
acid, the only one that can be
converted into other acids and protect
the body from their deficiency. Only
Omega-6 is the basis for the synthesis
of arachidonic acid, which guarantees
the correct fat metabolism and the
correct synthesis of prostaglandins
[2,3].

One of the reasons for the
deterioration of vegetable oils is the
process of their oxidation during

storage. It leads not only to a decrease
in quality, but also to the destruction
of pharmacologically valuable
components, and in some cases to the
formation of toxic compounds [4].

Peroxide value are one of the
indicators of the commercial value of
oils, since they increase as a result of
the  oxidation and  hydrolytic
decomposition of a neutral
triglyceride molecule into free fatty
acids. By the amount of free fatty
acids contained in the oil, one can
judge its freshness, because there are
few of them in natural fats. During
storage and heating of fat, the amount
of free fatty acids increases. Their
further oxidation leads to the
appearance of defects in taste and
smell, and with a deeper process - to
the unsuitability of the use of fat for
food purposes [5].

To reduce the oxidation of oils
during production and storage, it is
recommended to  reduce the
temperature, exclude exposure to light
and air, remove metals and oxidized
compounds, and use appropriate
concentrations of antioxidants [6, 7].
It is obvious from the literature how
many factors can affect the oxidative
stability of oils, and it is often a
difficult task to identify the individual
contribution of each of them.

The physicochemical properties,
stability and nutritional value of oils
are related to the fatty acid profile.
The major classes of oils and fats
include  saturated fatty  acids,
monounsaturated fatty acids, and



polyunsaturated fatty acids, present in
varying proportions in different types
of oils [8].
In this work, the change in the
peroxide value of vegetable oils at
Results

The study of oxidation was
carried out at room temperature on the
example of 4 types of refined
vegetable oils: linseed, sunflower,
corn and safflower.

The study of oxidation was
carried out at room temperature on the
example of 4 types of refined
vegetable oils: linseed, sunflower,
corn and safflower.

Experiments on the oxidation of
mixtures of vegetable oils were
carried out in weighing bottles at
room temperature, free access of
atmospheric oxygen and the ratio of
the surface area of contact with air to
the volume of oil 2.5 cm-1, sample
weight 6 g. every 2 weeks.

Determination of the peroxide
number of vegetable oils according to
GOST R 51487-99 GOST R 51487-

Discussion

The study of the kinetics of
oxidation of vegetable oils at room
temperature is presented in Figure 1.

According to the content of
fatty acids, these oils differ and
belong to different groups according
to the ability to form films when
dried. Linseed oil belongs to drying
oils that form a smooth and
transparent film in air and is

different temperatures was studied
to identify the improvement in
quality indicators in increasing
storage stability.

99 “Vegetable oils and animal fats.
Method for measuring peroxide value.
Experiments to study the
kinetics of oxidation of some types of
oils (refined sunflower, corn, olive
and linseed, safflower and rapeseed)
and to establish the temperature
dependence were carried out as
follows: 10 cm® samples of oils placed
in colorless glass bottles without lids
with a volume of 20 cm® were
oxidized in the dark at temperatures
(20£2), 60, 80, 120°C, free access of
air oxygen and ratio of contact surface
area with air to oil volume 0.45 cm™.
The samples of refined
sunflower, corn, safflower, rapeseed
and linseed oils used in the studies
were of domestic production. Olive
oil is imported. All samples of oils
were purchased from the distribution
network.

characterized by the shortest shelf life
due to high oxidizing ability.
Sunflower and corn oils are semi-
drying oils and have similar peroxide
values during storage at room
temperature [9].

Safflower oil is characterized
by high oxidation stability when
stored for a long time [10,11].
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Figure 1 - Change in peroxide value during storage of oils at room

temperature

During the experiment at room
temperature, the peroxide value of
sunflower oil increased from 1 to 112
mol active oxygen / kg (112 times),
corn oil - from 2 to 110 mol active
oxygen / kg (55 times), linseed oil
increased from 5 to 150 mol active
oxygen/kg (30 times), safflower -
from 5 to 7 mol active oxygen/kg (1.4
times).

The  peroxide value of
sunflower, corn and flaxseed oils
constantly increased during oil
storage. Figure 1 shows the change in
the peroxide value of linseed oil
when stored at room temperature is
more intense in comparison with
other types of oils. The value of the
peroxide number of safflower oil

changed little over the period of the
experiment.

The established dependences of
the change in the peroxide number
for the studied types of oils at room
temperature are natural and confirm
the influence of the fatty acid
composition of oils on their stability
to oxidation during storage.

The study of the oxidation
kinetics of refined vegetable oils on
the example of sunflower, corn, olive,
safflower, rapeseed and linseed oils at
different storage temperatures is
shown in Table 1.

The study of changes in the
rate of oxidation of vegetable oils
was carried out at temperatures of
60°C, 80°C, 100°C and 120°C.

Table 1 - Change in the value of the peroxide value of vegetable oils at
various oxidizing temperatures, mmol of active oxygen / kg

Name of the oil
Temperatur | sunflower| corn Olive |safflowe| rape | Linen
e, °C r seed
20 1,44 2,88 3,4 6,53 1,79 | 0,95
60 2,83 1,99 1,12 2,68 1,84 | 2,09




80 3,36 1,97 2,42 5,23 2,44 | 2,59
100 3,43 5,5 2,8 9,9 7,26 | 8,74
120 47,51 31,22 | 25,47 | 123,42 | 79 | 106,

56

Laboratory studies of changes
in the peroxide number for various
types of vegetable oils at different
temperatures have shown that at
temperatures above 100 degrees
Celsius, the rate of formation of

dramatically. Among the studied
samples for linseed, rapeseed and
safflower oils, the acceleration of the
growth of peroxide formation is
significantly higher than for olive,
corn and sunflower oils by 2-3 times.
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Figure 2 - The rate of change in the peroxide value of vegetable oils at
different temperatures, mmol active oxygen/kg/h

The growth rate of the peroxide value in sunflower, olive and corn oil
increased significantly at temperatures above 100°C - 9.1 times for sunflower and
13.9 times for olive oil. The sharp increase in the peroxide value for safflower oil
by 12.5 times, rapeseed oil by 10.9 times and linseed oil by 12.2 times can be
explained by their ability to dry out for linseed and safflower oils.

In further studies, to create vegetable oil compositions, domestic refined
vegetable oils will be selected as components - sunflower oil, which has greater
oxidative stability, as well as flaxseed oil as a source of Omega-3 fatty acids and
safflower oil, which is characterized by high oxidation stability during storage.

Conclusions

According to the results of
studying the temperature dependence
of the oxidation rate of vegetable oils,

it is recommended in the production
process, for example, during pressing,
deodorization and other processing



processes, in order to achieve greater observed, which reduce the taste of

stability of oils, the temperature the oil, especially linseed and
regime for linseed and safflower oils safflower.

should not exceed 60 ° C, for The work was carried out
sunflower oil more than 80 ° C. With within the framework of program-
a further increase in temperature targeted financing of the Ministry of
above the identified values, an Agriculture of the Republic of
increase in the rate of formation of Kazakhstan for 2021-2023. IRN -

secondary oxidation products is BR10764977.
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Tyuin

byn >XyMmbICTa Ta3apTbUIFaH ©CIM/IIK MaulapblHbIH 4 TYPi MbICA/bIHAA TOTBIFY
3epTTe//li: 3bIFBIP, KYHOArbIC, >Kyrepi >koHe Makcapbl. OciMziik MalinmapbIHbIH
GenMe TemrmepaTypachiH/ja TOTbIFY KUHETUKACKI 3epTTesi. Maliibl cakTay Ke3iHzie
KYHOAQFBIC, JKyrepi »KoHe 3bIFbIp MalapbIHbIH, aCKbIH TOTBIFbI MaKCaphbl MaiibiIMeH
Ca/IbICTBIPFaH/a TyPaKThI O©CTI.
OciM/ik MalinapbIHbIH (KYHOAFBIC, JKYrepi, 30MTYH, MaKcaphbl, paric >XoHe 3bIFbIP)
OpTYpJIL TeMrepaTypaZa TOTbIFYy KHWHETHMKAachl [Ja 3epTTe/fl. 3epTTesieTiH
cbiHamMasapAbiH imiHae 100 °C temriepaTypazia 3bIFbIP, parc »KoHe MakCaphbl YLLUiH
30UTYH, JKyrepi >koHe KyHOArbICKa KaparaHzia 2-3 ece aCKbIH TOTBIK TY31/TyiHiH ecy
Kefiesifieyi alTap/bIKTal >KOFapbl O0JIbI.

KyHOarbIc, 30MTYH >KoHE >Kyrepi MalbIHAArbl TI€POKCUJ] MOJIIIepiHiH ecy
KapkeiHbl 100°C >korapel TeMITepaTypajia auTap/bIKTai ecCTi.

OciMZiK  MalnapblHbIH ~ TOTBIFY  JKbUIZAMJBIFBIHBIH —~ TeMmrepaTypara
TOYeJIIVIITIH 3epTTey HoTKesepi OOHbIHIIIA Mallap/bIH, TOTLIFY TYPaKThUIbIFbIHA
JKOFaphIpak, >KeTy YIIiH eHJipiC TMpoLeciHje YCbIHbLIA/bI, 3bIFbIP ’KOHE MakCaphbl
MaililapbIHbIH, Temreparypaibik pexkumi 60°C acriaybl KepeK. , KyHOArbIiC Maiibl
yuwiH - 80 ° C. AHbIKTa/ifaH MOHAEpAeH >XOfapbl TeMIlepaTypaHblH OJaH opi
JKOFapbUlaybIMEH MaWJbIH, ocipece 3bIFbID JKOHE MakcCapbl [oHIHIH [JoMiH
TOMEHJETeTIH KauTajlaMa TOTBIFY OHIMAEpPiHiH Ty3iJly >KbLIJaMAbIFbIHbIH,
YKOFapbl1aybl Oalikanazipbl.

KinT ce3aep: mepoKCU/TIH MoHi; ©CiM/IiK MalilapbIH CaKTay.
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AHHOTaUus

B pabore wuccieqoBaHO ~ OKHC/IeHWe Ha  TpuMepe  4-X  BUJIOB
paMHUPOBAHHBIX PACTUTE/IbHBIX MACEeJI: JIbHSIHOM, TIOACOJITHEUHOM, KYKYDPY3HOM U
cadyiopoBoM. bbljia uccienoBaHa KWHETUKA OKUCIEHUSI PACTUTE/IbHBIX Maces Mpy
KOMHaTHOM TeMriepatype. [lepekucHOe 4HCIO MO/ICOTHEYHOTO, KYKYypYy3HOTO U
JIBHIHOTO Macjia TMOCTOSTHHO YBeJIMUMBAIOCh B TIPOL[eCCe XpaHeHUsi Macja TI1o0
CpaBHEHUUS € ca)/IOPOBBIM MaC/IOM.

Taxke Obula MccaefoBaHA KWHETUKA OKHWC/IEHHs pPaCTUTe/bHBIX Maces
(MoAcCo/HeYHOT0, KYKYpPY3HOrO, OJIMBKOBOrO, €ad/opoBOro, parcoBOro U
JIBHSIHOTO) TIPU pa3/MuHoM TemrepaType. Cpeau nccienyembix o6pa3ios npy 100
°C Bblllle /A JbHSHOTO, paricoBoro u cadJ/iopoBOro yCKOpeHWe PpocTa
oOpa3oBaHUsI TIePeKUCe 3HaUMTe/TbHO BHIIIIe, UeM JI7Isi OJIMBKOBOTO, KYKypPYy3HOTO
Y MOZICO/THEUHOr 0 B 2-3 pasa.

CKOpOCTh poCTa TIOKasaTessi T[epPeKUCHOTO0 Uucja B TI0[CO/THEUHOM,
OJIMBKOBOM ¥  KYKYPY3HOM Macjle 3HauWTe/lbHO yBeJMUYMBa/iacb [pU
Temneparypax 6omee 100°C.

[To pe3ynbTaTaM HCC/e[JOBAaHUSI TeMIlepaTypPHOU 3aBUCUMOCTH CKOPOCTH
OKUCJIEHUs paCTUTEe/IbHBIX Maces PeKOMEeHJyeTCs B TIPOM3BOJCTBEHHOM MpoLiecce
B LensSX [JOCTWKeHusi Oosbllield  OKWUCIUTeTbHOW  CTaOW/IBHOCTU — Maces
TeMIlepaTypPHbIM pPEeXUM [l JIbHAHOTO M CaduiopoBOro Macja He J0J/DKeH
nipeBbiaTh 60°C, mjas nogconHeuHoro — 80°C. Ilpu gasibHeHIleM TIOBbILLIEHUH
TemriepaTypbl 0oJiee BBISIBJIEHHBIX 3HaUeHWW HaO/II0/1aeTcsl yBenyeHre CKOPOCTH


mailto:assemay2006.87@mail.ru
mailto:myhametov_almas@mail.ru
mailto:Lorenzo.guerini@unifi.it

o0Opa3oBaHUsI BTOPUYHBIX TPOJYKTOB OKHC/IEHHS, KOTOPble CHIKAIOT BKYCOBBIE
JIOCTOMHCTBA Macya, 0COOeHHO JIbHSAHOTO 1 Ccad)iopoBOrO.
KiroueBble €/10Ba: NepeKUCcHOe YUC/I0, XPaHeHUe paCTUTe/IbHBIX Maces
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