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Abstract—Oils and fats are important part of the human diet and
more than 90% of global production is used as food or as ingredients
in food products. They are rich source of energy; they contain fatty
acids, antioxidants, antifoaming, anti-surfactant, less amount of meal
etc. Vegetable oils play important functional and sensory roles in
food products and they act as carriers of fat-soluble vitamins (A, D, E
and K). Lipids are protected against oxidation by addition of
antioxidants that remove the free radicals and reactive oxygen
Species.

Oxidative stability of oils is the resistance to oxidation during
processing and storage (Guillen and Cabo 2002). Resistance to
oxidation can be expressed as the period of time necessary to attain
the critical point of oxidation, whether it is a sensorial change or a
sudden acceleration of the oxidative process (Silva et al., 2001).
Oxidative stability is an important indicator to determine oil quality
and shelf life (Hamilton, 1994) as low-molecular weight off-flavor
compounds are produced during oxidation. The off-flavor compounds
make oil less acceptable or unacceptable to consumers or for
industrial use as a food ingredient. Oxidation of oil also destroys
essential fatty acids and produces toxic compounds and oxidized
polymers. The problem of ensuring a high quality of lipids and lipid-
containing products and prolonging their storage time is directly
associated with their optimum stabilization by addition of suitable
antioxidants. There is a growing interest in natural antioxidants
found in plants because of the world-wide trend towards the use of
natural additives in food and cosmetics (Yanishlieva et al., 2006).

Lipid oxidation has been recognized as the major problem affecting
edible oils, as it is the cause of important deteriorative changes in
their chemical, sensory and nutritional properties. Oxidation
normally proceeds slowly at the initial stage and then a sudden rise
occurs in the oxidation rate. The period of time which marks this
change in the oxidation rate is called induction period or induction
time. Oxidation may occur in foods during harvesting, processing
and storage, giving rise to the development of off-flavours, loss of
essential fatty acids, fat-soluble vitamins and other bioactive, and
formation of potentially toxic compounds, thus making the lipid or
lipid-containing foods unsuitable for consumption (Shahidi and
Zhong, 2010).
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Phytochemicals are a big group of non-nutrient substances
present in vegetables and fruits which are biologically active
and have important role in health promoting impacts. Several
compounds in this group are antioxidants, processing to the
fact that these compounds have a capacity to protect cells and
bio-macromolecules neutralizing free radicals and prevent
against oxidative degradation and certain human diseases
(Rubalya et al., 2009; Vertuani et al., 2004). The term
antioxidant originally was used to refer specifically to a
chemical that prevents the consumption of oxygen.

In the last 15-20 years, special attention has been given to the
use of natural antioxidant in important food and industrial
processes (Tomainoet al., 2005). Early research on the role of
antioxidants in biology focused on their use in preventing the
oxidation of unsaturated fats (Rubalya and Neelameagam,
2008). Antioxidants are important for human health and to
prevent the oxidation of food containing lipids. The
antioxidants are believed to play major role in body defense
system against reactive oxygen species (ROS), which are the
harmful byproducts generated during normal metabolism and
in pathological conditions. Oils and fats are important part of
the human diet and more than 90% of global production is
used as food or as ingredients in food products. They are rich
source of energy; they contain fatty acids, antioxidants,
antifoaming, anti-surfactant, less amount of meal etc.
Vegetable oils play important functional and sensory roles in
food products and they act as carriers of fat-soluble vitamins
(A, D, E and K). Lipids are protected against oxidation by
addition of antioxidants that remove the free radicals and
reactive oxygen species.

Antioxidants significantly delay or inhibit oxidation of
oxidizable substrates at low concentration, compared to the
higher contents of lipids and proteins in foods (Halliwell and
Gutteridge 2001). Antioxidants for foods should be reasonable
in cost, nontoxic, stable, effective at low concentration, have
carry-through, and should not change flavor, color, and texture
of the food matrix (Schuler, 1990). The effects of antioxidants
on the oxidation of foods are dependent on their concentration
(Frankel et al., 1996), polarity, and the medium (Cuvelier and
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others 2000; Samotyja and Malecka 2007), and also the
presence of other antioxidants (Decker, 2002).

The synthetic antioxidants are less expensive than natural
antioxidants. It is generally accepted that natural antioxidants
are more potent, more efficient and safer than synthetic
antioxidants.

Synthetic antioxidants are widely used as food additives to
prevent rancidification, owing to their high performance, low
cost and wide availability. Hence synthetic antioxidants, such

as  Butylatedhydroxytoluene  (BHT), Tertiary butyl
hydroquinone (TBHQ), 2,4,5- trihydroxybutyrophenone
(THBP), Octylgallate (OG), Nordihydroguaiaretic acid

(NDGA) and Butylatedhydroxyanisoleb (BHA) are used in
edible vegetable oil. These antioxidants that are being used as
preservative in the food industry may be responsible for liver
damage and carcinogenesis; for this reason, interest in the use
of natural antioxidants has increased.

Fruits and vegetables contain significant levels of biologically
active components that impart health benefits beyond basic
nutrition (Oomah&Mazza, 2000).Polyphenols are secondary
plant metabolites which were earlier considered as anti-
nutrients because some (tannins) were shown to have adverse
effects in human metabolism, but recently the recognition of
antioxidative properties of these phenolics has evoked a
rethinking towards the health benefits of these secondary
metabolites (Bravo, 1998). Polyphenols account for the
majority of antioxidant activity when compared with ascorbic
acid in fruits (Wang et al., 1996; Deighton et al., 2000). The
antioxidant properties of phenolics is mainly because of their
redox properties, which allow them to act as reducing agents,
hydro- gen donators and singlet oxygen quenchers (Rice-
Evans et al., 1997). The replacement of synthetic antioxidants
by natural ones may have benefits due to health implications
and functionality. The protection that fruits and vegetables
provide against several diseases has been attributed to the
various antioxidants, vitamin C, vitamin E, a-tocopherol, beta
carotene and polyphenolic compounds (Abushita, Hebshi,
Daood&Biacs, 1997; Aruoma, 1998). In living systems,
dietary antioxidants (a-tocopherol, beta-carotene, ascorbic
acid) and endogenous enzymes (superoxide dismutase,
glutathione peroxidase, catalase) protect against oxidative
damage.

Solvent extraction is more frequently used for isolation of
antioxidants and both extraction yield and antioxidant activity
of extracts are strongly dependent on the solvent, due to the
different antioxidant potential of compounds with different
polarity (Julkunen-Tiito,1985; Marinova and Yanishlieva,
1997). Polar solvents are among the most employed solvents
for removing polyphenols from water. Ethyl acetate and
diethyl ether have been used for extraction of low molecular
weight phenols from oak wood (FernaAndez de SimoA n,
CadahoAa,Conde and GarcoAa-Vallejo, 1996) and the
polyphenols extracted with ethyl acetate from natural
materials were reported to have strong antioxidant activity

(Marinova&Yanishlieva). Ethanol and water are the most
widely employed solvents for hygienic and abundance
reasons, respectively. Since the activity depends on the
polyphenol compounds and the antioxidant assay, comparative
studies for selecting the optimal solvent providing maximum
antioxidant activity are required for each substrate. Less polar
solvents such as ethyl acetate, provided slightly more active
extracts than mixtures with ethanol or methanol, or methanol
alone for tamarind seed coats (Tsuda, Watanabe et al., 1994)
although ethanol and methanol extracts also presented high
lipid peroxidation-inhibiting activity, comparable to
tocopherol. Selective extraction of more polar compounds was
reported to enhance the antioxidant activity of lentil husk
extracts (Muanzaet al., 1998).Lower IC50 values for the
DPPH radical (amount of antioxidant required for causing a
50% reduction in the absorbance of DPPH) were observed for
butanol extracts, followed by those in ethyl acetate. Those
obtained with methanol-water were less efficient.

Julkunen-Tiito (1985) found a different behaviour in the
extraction of different compounds and total extractable
polyphenols (TEP). Maximum total phenolics extraction
yields were attained with methanol, whereas 50% acetone
extracted more selectively leucoanthocyanins and no
significant effects were observed in the extraction of
glycosides. Also, for extracts from burdock roots, water
(regardless of the temperature used) yielded the greatests
amount of extract and exhibited the strongest antioxidant
activity (Duh, 1998). Azizahet al. (1999) reported maximum
antioxidant activity from cocoa by-products (cocoa powder,
cocoa nib, cocoa shell) in the methanol, followed by mixtures
of chloroform, ether and dichloroethane or chloroform,
methanol and dichloroethane.

Velasco and Dobarganes (2002) studied the oxidative stability
of virgin oil. Virgin olive oil has a high resistance to oxidative
deterioration due to both a triacylglycerol composition low in
polyunsaturated fatty acids and a group of phenolic
antioxidants composed mainly of polyphenols and
tocopherols. Polyphenols are of greater importance to virgin
olive oil stability as compared with other refined oils which
are eliminated or drastically reduced during the refining
process. They also studied the main aspects related to the
oxidative stability of virgin olive oil during storage as well as
at the high temperatures of the main processes of food
preparation, i.e., frying and baking. Differences between
oxidation pathways at low and high temperature are explained
and the general methods for the measurement of stability are
commented on. The compounds contributing to the oxidative
stability of virgin olive oils are defined with special emphasis
on the antioxidative activity of phenolic compounds.
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