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ABSTRACT 

One of the major problems facing the food industry is the oxidation of fats and 
oils, which results in the formation of free radicals. Free radicals cause diseases 
such as cancer, premature aging and atherosclerosis, and in addition to 
endangering consumer health, they reduce the nutritional and digestive value of 
foods. One of the most effective ways to delay lipid oxidation is the use of 
antioxidants. Natural antioxidants, such as herbal extracts, are an abundant and 
remarkable source of polyphenolic compounds that have high antioxidant capacity 
and can be a good alternative to synthetic antioxidants in the food system. Since 
plant extracts are highly active compounds, they may lose their beneficial effects 
due to exposure to oxygen or nutrients. Therefore, it is necessary to use methods 
to protect them in order to achieve the highest antioxidant activity. So, using 
nano-encapsulation these problems will be partially solved. This paper will review 
the oxidative of vegetable oils and ways to combat them. 
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Introduction 

Oils and fats provide a significant portion of the energy 
required by the body, essential fatty acids, and fat-
soluble vitamins [1]. Oils and fats are obtained from 
various plant and animal sources, each with different 
metabolic, physical and chemical properties.  Due to 
the significant number of double bonds in oils, these 
materials are prone to oxidative corruption [2]. 
Natural antioxidants extracted from herbals are among 
the most important bioactive compounds that can be 
used in food production. Polyphenolic compounds are 
secondary metabolites of herbals and are one of the 
most important antioxidant compounds that can be 
used in the production of beneficial foods or to prevent 
oxidation and increase the shelf life of oxygen-sensitive 
foods. In herbals, these compounds are derived from e-
phenylalanine and include insoluble types such as 
tannins, lignin, cell wall-bound hydrocyanic acid, or 
soluble compounds including Phenolic acid, Phenyl 
Propanoid, Flavonoid, and Quinone [3]. 
Giving the fact that plant extracts have antioxidant 
activity due to the presence of active compounds such 
as Polyphenols, so researchers have studied their use to 

stabilize edible oils under storage and heating 
conditions for years. However, problems such as non-
dissolution of extracts in oil due to their polar nature, 
consumption of large amounts of extracts to achieve 
stability and change in color and taste of oil, has 
attracted the attention of researchers to methods such 
as Nano emulsions and Nano encapsulating [4]. 
Therefore, in the following, we will discuss and 
examine a review regarding the effect of extracts and 
Nano-extracts on oil shelf life. 

Oxidation of oil 

Fats and oils are valuable foods that in addition to 
providing energy, they play an important role in 
survival and health of body and are in the group of 
essential consumer goods. The value and importance of 
oils in the human diet has a significant role and in 
addition to the highest level of energizing compared to 
other food groups, it is a good solvent of vitamins A, 
D, E and K. More over, they are being an energy 
source for the human body and a supplier of essential 
fatty acids such as linolenic acid which the body is 
unable to make it. Most fats and vegetable oils are 
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consumed orally after removing impurities and 
performing the necessary processes [5]. Oils are prone 
to oxidation and spoilage due to the presence of 
significant amounts of double bonds. Oxidation is one 
of the most important and well-known causes of lipid 
spoilage during oil storage or processing. Most 
vegetable oils contain large amounts of unsaturated 
fatty acids that are highly susceptible to oxidation. This 
process is not only associated with the development of 
spicy taste, unpleasant aroma and paleness, but also 
reduces the nutritional value of oils and fats [6]. In 
order to improve the quality of oil, increase its stability 
and duration of use, various methods are performed by 
several companies in the world which include: a 
mixture of different oils, research and use of new plant 
species to produce better stable oils and to use 
synthetic and natural antioxidants [7]. 
To maintain fats during storage, synthetic antioxidants 
such as BHA (Butylated hydroxyanisole), BHT 
(Butylated hydroxytoluene), TBHQ (tert-butyl 
hydroquinone) and PG (Propyl gallate) are used as food 
additives to protect food  against spoilage [8]. There is 
ample evidence to support the toxicity and malnutrition 
effects of synthetic antioxidants added to food. In 
addition, the risk of liver damage and cancer in 
laboratory animals is one of the disadvantages of using 
synthetic antioxidants [9]. Given this situation, 
currently the most appropriate way to prevent the use 
of synthetic antioxidants is to find plant sources that 
contain high level of natural antioxidants such as 
simple Phenols, Phenolic acids, Carotenoids, 
Anthocyanins, Flavonoids, vitamins and spice extracts 
and they have no problem in terms of being found in 
different geographical areas and climates; it means that 
they should be easily accessible [10, 11]. 

Natural antioxidants 

Antioxidant compounds in foods can increase the shelf 
life of processed or unprocessed foods. The use of 
plant extracts instead of chemical preservatives reduces 
the concerns of consuming such substances and 
consumers are more inclined to use these natural 
preservatives, Plant extracts and their compounds have 
been used as flavorings since ancient times and now, it 
has been shown that they have a wide range of 
antioxidant activities [5]. The antioxidant properties of 
plant extracts mainly depend on the phenolic 
compounds in them, but the type of phenolic 
compounds and consequently their retention power are 
different in different plants [10]. The use of natural 
antioxidants or the design of food formulations in such 
a way that its antioxidant properties are considered to 
provide part of the needs of modern man.  In recent 
years, natural foods and antioxidant compounds of 
plant extracts such as vitamins and phenolic 
compounds have received increasing attention due to 

their beneficial effects on human health and prevention 
of oxidative damage. Recently, the use of phenolic 
compounds in plants has increased due to their 
potential antioxidant properties and health effects, 
especially when these compounds are present in high 
amounts in food. It has also been proven that the 
origin of many drugs and therapeutic substances is due 
to secondary metabolism in plants that phenolic 
compounds with antioxidant and medicinal properties 
are among the secondary metabolites of plants [12]. 
Polyphenols have ideal structural properties for their 
antioxidant activity, mainly due to their ability to 
donate hydrogen atoms or electrons. Many phenolic 
compounds of natural origin are remarkable for their 
properties. However, in free (non-encapsulated) form, 
they have limited solubility in water. In addition, many 
polyphenols have an unpleasant taste, which must be 
covered with oral medications before being added to 
food [13]  . 

Micro encapsulation 

One of the methods of preserving active foods such as 
oils and antioxidant compounds is micro encapsulation. 
Micro encapsulation is a very effective technique that 
separates reactive materials from other components of 
the food system and controls their release. This method 
leads to the protection of these compounds from 
environmental damage. Micro encapsulation is a 
technique in which the desired composition is trapped 
and encapsulated with the help of one or more 
materials. Microencapsulation technology began in the 
1950s and has developed extensively today and has 
found many applications in various industries such as 
pharmaceutical, chemical and food industries and 
printing [14]. The most important criteria in selecting a 
suitable material for encapsulation include the ability 
that the encapsulated material can provide for the final 
product. Potential limitations for the encapsulated 
material, concentration of encapsulated material, type 
of active substance and its characteristics and 
application, type of release, Sustainability requirements 
and cost constraints. The materials used to design the 
encapsulating protective shell must be food grade and 
permitted for food applications as generally recognized 
as safe, biodegradable and capable of forming a barrier 
between the internal and surrounding phases. Most of 
the materials used for encapsulation in the food 
industry are biomolecules. In addition to being natural, 
the materials used should provide maximum protection 
of the active substance against environmental 
conditions, maintain the active phase during the 
process by holding under different conditions inside 
the capsule structure, do not react with the 
encapsulated material, if necessary, they should have 
good rheological properties and be able to work 
comfortably during encapsulation [15]. 
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A review of studies 

Chatterjee and Bhattacharjee [16] investigated the effect 
of clove extract and nano-capsule clove extract on the 
stability of soybean oil and compared it with BHT 
synthetic antioxidant during storage and thermal 
conditions. They reported that clove nanocapsule 
extract as a natural antioxidant could hopefully replace 
synthetic antioxidants in the food industry. 
Hasani and Javadian [17] in connection with the 
addition of nano-capsule extract of orange peel on carp 
fillets stated that increasing the concentration of the 
extract and also the use of nano-capsule extract slows 
down the changes in peroxide number during storage.  
Also, in these treatments, the least amount of fat 
oxidation occurs. 
Bakhshandeh et al. [18] investigated the effect of free 
and nano-encapsulated cannabis extracts on the 
oxidative stability of soybean oil. The results showed 
that in both methods, the antioxidant activity of the 
extract increased with increasing the concentration of 
the extract. Hemp extract was added to the 
encapsulated material in a ratio of 1: 5. The size of the 
capsules varied between 150.71 to 171.42 nm. 
According to the results, oils containing nano-
encapsulated Hemp extract had the lowest amount of 
fat oxidation during storage compared to samples 
containing TBHQ and pure extract, and samples 
containing oil encapsulated with Maltodextrin: 
Chitosan extract had the lowest oxidation indices 
(Peroxide value and Thiobarbituric acid number). 

Conclusion 

Oxidation of vegetable oils is a major challenge in the 
food industry, resulting in major economic losses and 
reduced nutritional quality of fatty foods. Preservatives 
are used to increase the shelf life and slow down the 
oxidation of the oil. The use of chemical preservatives 
poses a serious threat to consumer health.  Due to the 
desire of consumers to use natural preservatives, the 
need to use herbal extracts that have antioxidant and 
antimicrobial properties is well felt. On the other hand, 
not dissolving the extracts well in the oil and 
uncontrolled release of phenols in the extract will 
reduce its antioxidant efficiency, so using Nano 
capsulation will solve these problems to some extent. 
By reviewing of the researches conducted in this study, 
the usefulness of using the Nano capsule extract was 
confirmed. 
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