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SOME OPPORTUNITIES OF DEVELOPMENTS OIL STABILIZATION TECHNOLOGY
AGAINST OXIDATIVE SPOILAGE

B crarTi HaBeJeHI MOXJIMBOCTI BUPILICHHS JESKUX MUTaHb PO3BUTKY TEXHOJIOTIl crabimi3amii pOCIMHHHMX ONif BiJi OKHCHIOBAJIBLHOTO IICYBaHHS.
BkazaHi OCHOBHI CKJIa[OBi JUIsi BH3HAYCHHS 3aJI©KHOCTI MDK KUIBKICTIO BHIJIyYEHHX AHTHOKCHAAHTIB 3 JIUCTS TOPiXYy BOJIOCBKOTO Ta KBITiB
KaJICHIYIM 1 TEXHOJOTIYHMMH IapaMeTpaMH eKCTpakuii. BH3Ha4ueHO 3aJleKHOCTI mepiofy IHAYKUil miJg dYac iHiMiffOBAHOTO OKHCHEHHS
COHSIIIHUKOBOI OJIii BiJi BMICTY Ta CHiBBiJHOIICHHS POCIMHHUX aHTUOKCHIAHTIB. BUsBIICHO e()eKT CHHEPri3My aHTHOKCHIAHTIB 3 JIUCTS TOPIXy
BOJIOCBKOTO, KaJICH/yJIH Ta TOKO(EpoIaMu COHSIIIHUKOBOT 01ii. O3HaueHO, IO CTYNiHb HEHACHYEHOCTI )KUPHUX KUCIIOT, SKi BXOJASATH IO POCITHHHUX
OJTiii, He BIUTMBAE HA AHTHOKCHIAHTHY aKTUBHICTh KOMIUIEKCHOTO POCITHHHOTO aHTHOKCHIIAHTY.

KarwouoBi cioBa: crabinmizamis 1O OKMCHEHHS, IHTIOITOPH OKHCHEHHS, JIUCTS TOPIXy BOJIOCBKOTO, OJIisi OJMBKOBA Ta COHSIIHHUKOBA,
CHHEPIi3M, KBiTH KaJCHYJIH.

B cratbe TIPUBEJACHBI BOBMOXXHOCTH PEUICHNUS HEKOTOPBIX BOIIPOCOB PAa3BUTHUS TEXHOJIOTUH CT&61/[J'H/I38.LIPIPI PaCcTUTEIILHBIX Macell OT OKH CITUTEITHH O
TIop4H. Yka3aHbl OCHOBHBIC COCTaBJIAIOIIUE IS OIIPEACIICHUS 3aBUCUMOCTH MEXKAY KOJIUICCTBOM IKCTPArupOBaHHBIX aHTHOKCUAAHTOB U3 JINCTHEB
opexa TpeUKOro M NBETOB KAJCHAYJBI U TEXHOJOIMYCCKUMHU IapaMeEeTpaMH ISKCTpaKIUU. OnpeﬂeneHm 3aBUCUMOCTHU NE€pHUOAa WHAYKIHUU IIPpU
WHUIOUHUPOBAHHOI'O OKHCJICHUS IMOJACOJHEYHOTO Macjia OT COACpKaHUSA U COOTHOLIEHUS PACTUTEIIBHBIX aHTHOKCHIAHTOB. O6Hapy>1<eH 3(1)(1)CKT
CHHEpru3Ma aHTHOKCHIAHTOB H3 JIUCTBEB Op€Xa TPEUKOro, KaAJICHAYJIbl H TOKOCI)BpOJ'IaMI/I MOJCOJIHEYHOTO Macia. OTMC‘ICHO, YTO CTCIICHBb
HCHACBIICHHOCTH JKUPHBIX KHCJIOT, BXOAAUINX B PACTUTEIBHBIE Macjla, HE€ BJIMACT Ha AHTHOKCHUAAHTHYIO AaKTHBHOCTH KOMIIJIEKCHOI'O
PACTUTEIILHOI'O aHTHOKCHUIaHTaA.

KioueBbie ciioBa: CTa6I/IJ'II/I3aI_II/I$[ OKHCJICHUA, I/IHI‘I/I6I/ITOpI)I OKHCJICHHUS, JIUCThS Op€Xa BOJIOMICKOT'O, MAacC/JIO OJMBKOBOC U IOJACOJHEYHOEC,
CHUHEPIu3M, IBETKU KaJICHAYJIBI.

The materials are presented defined correlation between the amount of antioxidants produced from walnut leaves and calendula flowers and
technological parameters of an extract. Fixed the dependence of the induction period of triggered sunflower oil oxidation process on the content and
value of plant antioxidants. Detected the synergy effect of an antioxidant produced from walnut leaves and calendula flowers and sunflower oil
tocopherols. Discovered, that the degree of unsaturation of fatty acids are comprised in plant oils, does not affect the antioxidant activity of plant
antioxidant complex. Defined that injecting of complex plant antioxidant together with monoacylglycerols into oil creates the sedimentation-

resistant dispersed phase.

Keywords: oxidation stabilization, oxidation inhibitors, walnut leaves, sunflower and olive oils, synergy, calendula flowers.

Introduction.

We have written this article some development
opportunities of oil stabilization technology
against oxidative spoilage. Fats and oils to be in contact
with oxygen are susceptible to oxidative damage. The
deodorized refined oil needs in a special protection
against oxidation, because the oil greatly loses its natural
oxidation inhibitors, so called tocopherols in using
physical refining circuits under the influence of high
temperatures [1-7]. Therefore, one of the universal and
effective ways to protect oils and fats from oxidation is
injection of antioxidants. At the present stage there are
produced both synthetic and vegetable antioxidants.
Many companies use synthetic antioxidants, taking in
view that they give the economic benefits.

Information about the oxidation of fats.

Oxidation of fats is a process that leads to a change
in organoleptic and physicochemical changes in fatty
products. At that, the organoleptic properties worsened,
shelf life of products reduced, and the most important is
that this product becomes dangerous to consumption.

Atmospheric oxygen is easily soluble in fats. The
oxygen dissolved in fats initiates the oxidative processes
of especial activity that cannot be prevent during storage
of oil enriched by oxygen even in the atmosphere of inert
gases. So, in pumping out the molten fats and unloading
them from tank vessels it is necessary to use devices
preventing the fats from air ingress before their storage.
Besides, there should be used the deaeration of fats and
oils before storage and in the course of their treatment.
However, the deaeration and inert gases cannot always

be applied. For example, when oils are placed in the
oxygen-penetrative package together with other products.
In these cases, a significant effect is achieved by the use
of oxidation inhibitors as well as their mixtures in
different ratios. Their actions make themselves evident in
the increase of the induction period and reduction of
oxidation rate.

At present, the oxidation inhibitors are of great
importance. Their use can increase oxidative stability of
oils and fats, as well as products, which have fatty
components.

Therefore, many researchers all over the world
dedicate their research to find ways for protection fats
from oxidation. There are studies under the way both the
methods for fat protection from contact with oxygen
containing in the air and substances being introduced into
the fat make it possible to slow down the process of
oxidation. At present, one of the most effective solutions
to protect fats from oxidation is the introduction of
antioxidants into fat content.

Atmospheric oxygen is easily soluble in fats. The
dissolved oxygen in fats actively initiates the process of
oxidation. It is quite hard for fully unoxidized fats to be
affected by atmospheric oxygen action. Early contact of
oxygen with such oxidation fats takes place at very low
speeds. This period of oxygen action having different
duration for various cases is called by induction one. The
duration of the induction period depends on the process
temperature and the presence of substances that may
lengthen or shorten it. The composition of products
formed during oxidation of acylglycerols by oxygen, is
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complex. The resulting oxidation products are divided
into several groups [5]. The first of these are products of
decomposition oxidative disrupture mainly acyl
unsaturated fatty acids; disrupture of acyl saturated fatty
acids is of substantially slower nature.

The second group includes acylglycerols oxidation
products containing the same number of carbon atoms, as
in primary acylglycerols, but it differs by the
composition of additional functional groups containing
oxygen, i.e. acyl isomerization products.

The third group includes oxidation products
containing polymerized or condensed fatty acids, which
can include new oxygen-containing functional groups.

Oxidation products of acylglycerols are also
classified into the thermostable and thermolabile ones.
The thermally labile are mainly substances containing
functional groups of the peroxide nature and to a lesser
extent of the hydroxyl and carbonyl groups [6].

Oxidation of acylglycerols is a self-acceleration
process, because the first product of oxidation (hydro-
peroxide) is unstable and leads to the formation of new
radicals, i.e. to initiate new oxidation chains and,
consequently, increase the speed of process [7].

Check by antioxidant activity of the antioxidant
for oils of different fatty acid content.

Olive and sunflower oils were used for making
study: the olive oil contains the overwhelming majority
of monounsaturated fatty acids, and sunflower oil
contains the most majority of polyunsaturated fatty acids.

Antioxidant activity of extracts from walnut leaves
in relation to oils of the different fatty acid content is

The device was engaged in for oxidation and data
processing. The process of oxidation was conducted at
70°C. The initiator of process oxidation was the 0,05N
solution of azoisobutyronitril in xylene. The composition
of the mixture subjected to oxidation was the following:
sunflower or olive oil; ethanolic extract of walnut; the
0,05N solution of azoisobutyronitril in xylene; ethylic
alcohol. Confirmative experiments were conducted too.
The confirmative experiments are the tests conducted
under the same conditions, but the mixture to be
subjected to oxidation is without the plant extract added.
Antioxidant power of the extract is estimated by
calculating method for antioxidant activity (AOA) [4] by
the formula:

AOA:T1/T2

where 7 is the duration of the induction period of the
studied mixture, min;

T, is the duration of the induction period of the
control mixture, min.

First, the oxidation of sunflower oil without added

Walnut extract was held (confirmative experiment Nel),
then it was the addition of walnut extract in amount of
0,025% (in terms of dry substance). According to our
data the graphs were plotted that are shown in Fig. 1 and
Fig. 2. According to the obtained graphs induction
periods were defined. With oxidation of sunflower oil
with plant extract the induction period was equal to 2675

assessed by measuring the oxidation induction periods of minutes.
oils under study in the presence of antioxidant and .
oxidation initiator presented by device «Oksytest». 404 =2675/1426=1,88 (for sunflower oil).
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Fig. 1. Oxidation of sunflower oil without antioxidant addition
Bicnux HTY «XI1I». 2017. Ne 18 (1240) 25



Innosayitini 00CnioNcents y HayKkosux pobomax cmyoenmie

ISSN 2220-4784

4,117
——
5,00+
£ 4,00~
b
=
T 3,00
=H
2,00+
1,00+
D,?].' ] 1 1 ] ] [ i ] 1 1
oo:oo 11:2000 22410 3402 4523 5644 6805 V926 0047 102:08  113:20
time [hr, 1min]
Fig. 2. Oxidation of the sunflower oil with antioxidant addition
The induction period of the confirmative with plant extract, the induction period was added to

experiment for the sunflower oil was 1426 minutes.

To determine the antioxidant activity of the extract
with respect to olive oil, olive oil extract is oxidized
without adding the walnut (confirmative experiment Ne2)
and with walnut extract added in amount of 0,025% (in
terms of dry substance). According to our data the graphs
shown in Fig. 3 and Fig. 4 are built. According to the
obtained graphs the induction periods were defined.
Induction period of the confirmative experiment for olive
oil was equal to 12142 minutes. In oxidizing the olive oil

21868 minutes.
A0A =21868/12142=1,80 (for olive oil).

As seen from the results obtained, the extract
developed from the Walnut leaves is able to show
inhibitory effect both on the oil with predominance of
monounsaturated fatty acids, and the oil with
predominance of polyunsaturated fatty acids.

6,13:%

T

5,50~

5,00-

4,50~

4,00~

3,50~

pressure [bar]

3,00-

2,50~

2,00-

1,50+

1,00

00'00 4338 8717 13056 17435

21814 6153 30532 34011 30750 43620

time [hr, min]

Fig. 3. Oxidation of olive oil without adding the antioxidant
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Fig. 4. Oxidation of olive oil with adding the antioxidant

Conclusion.

This antioxidant activity for both types of the oils is
almost identical. The results make it possible to use the
developed antioxidant in a wide range of foods
containing fat components with fatty acids of varying
degrees of unsaturation.

Experimentally and by approximating modeling it
was revealed that between antioxidants from walnut
leaves and calendula flowers and sunflower oil
tocopherols the synergism effect takes place.

As a result of experimental studies it was found that
the developed antioxidants slow down the oxidative
spoiling of plant oils almost equally and that contain fatty
acids of different degrees of unsaturation that allows us
to use the antioxidants in a wide range of fat-containing
products in which unsaturation of fatty acids is similar to
be under study.

It was proposed the implementation for the
development and introduction of complex plant
antioxidant to sunflower oil.
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