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SOME OPPORTUNITIES OF DEVELOPMENTS OIL STABILIZATION TECHNOLOGY  
AGAINST OXIDATIVE SPOILAGE 

 
В статті наведені можливості вирішення деяких питань розвитку технології стабілізації рослинних олій від окиснювального псування. 
Вказані основні складові для визначення залежності між кількістю вилучених антиоксидантів з листя горіху волоського та квітів 
календули і технологічними параметрами екстракції. Визначено залежності періоду індукції під час ініційованого окиснення 
соняшникової олії від вмісту та співвідношення рослинних антиоксидантів. Виявлено ефект синергізму антиоксидантів з листя горіху 
волоського, календули та токоферолами соняшникової олії. Означено, що ступінь ненасиченості жирних кислот, які входять до рослинних 
олій, не впливає на антиоксидантну активність комплексного рослинного антиоксиданту. 

Ключові слова: стабілізація до окиснення, інгібітори окиснення, листя горіху волоського, олія оливкова та соняшникова, 
синергізм, квіти календули. 

 
В статье приведены возможности решения некоторых вопросов развития технологии стабилизации растительных масел от окислительной 
порчи. Указаны основные составляющие для определения зависимости между количеством экстрагированных антиоксидантов из листьев 
ореха грецкого и цветов календулы и технологическими параметрами экстракции. Определены зависимости периода индукции при 
инициированного окисления подсолнечного масла от содержания и соотношения растительных антиоксидантов. Обнаружен эффект 
синергизма антиоксидантов из листьев ореха грецкого, календулы и токоферолами подсолнечного масла. Отмечено, что степень 
ненасыщенности жирных кислот, входящих в растительные масла, не влияет на антиоксидантную активность комплексного 
растительного антиоксиданта. 

Ключевые слова: стабилизация окисления, ингибиторы окисления, листья ореха волошского, масло оливковое и подсолнечное, 
синергизм, цветки календулы. 

 
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 
assessed by measuring the oxidation induction periods of 
oils under study in the presence of antioxidant and 
oxidation initiator presented by device «Oksytest».  

 

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: 

 
АОА = Т1 / Т2 

 
where T1 is the duration of the induction period of the 
studied mixture, min;  
          T2   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 №1), 

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 

minutes. 

АОА = 2675/1426=1,88 (for sunflower oil). 

 

 

Fig. 1. Oxidation of sunflower oil without antioxidant addition 
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Fig. 2. Oxidation of the sunflower oil with antioxidant addition 
 

The induction period of the confirmative 
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 №2) 
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 

with plant extract, the induction period was added to 
21868 minutes. 

 
АОА = 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. 

 
 

 

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. 

Based on our studies, it was first:  
  established relationship between the number of 

seized water-ethanol or water-glycerin solutions of 
antioxidants with walnut leaves and flowers of calendula 
and technological parameters of extraction; 

 defined in the form of the approximation model 
for the quantitative relationships of the induction period 
in the course of the initiated sunflower oil oxidation as 
function of content and ratio of plant antioxidants, 
including the provision of their joint introduction; 

 detected experimentally and theoretically 
grounded synergism effect of antioxidants with walnut 
leaves and calendula flowers as to the sunflower oil 
tocopherols; 

 found that the degree of unsaturation of fatty 
acids as part of the vegetable oils, does not affect the 
antioxidant activity of the complex plant antioxidant.
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