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ABSTRACT

The main idea of this work was to study the stigbilh autoxidation of refined oils with the additiamf three

essential oils. First, antioxidative activity ofetressential oils which are isolated by water daiibn from three
plants (Thymus Capitatus Hoffmanns, Salvia offigsna and Rosemarinus officinalis L.), was evaldaby using a
S-carotene/linoleic acid system. Peroxidation af timoleic acid was effectively inhibited by thect essential oils.
In fact, they showed strong antioxidative propeartiehen compared to BHT and BHA. Second, the statwliauto-

oxidation of refined oils is evaluated using thenBimat method. This method provides the inductiore tfor

decomposition of hydroperoxydes, produced by faabion. This stability was also evaluated by tle¢edmination

of the Peroxides Value (PV). As a result, it carsbggested that the stability of refined oils waprioved with the
addition of the essential oils, which possess aittant activities. These findings suggest a poabnise of these
essential oils as natural preservative ingredientdod industry.

Keywords: Antioxidant ; Lipid peroxidation Salvia ; Thyme ; Rosemarinysp-Carotene/linoleic acid test ;
Rancimat method ; Peroxides Value.

INTRODUCTION

Preservation of the lipidic fraction of foods framidative deterioration represents an important fsom the point
of view of quality and shelf-life. It is indeed wednown that the products derived from lipid oxidat reduce
organoleptic quality and safety, besides reducingitional properties because of destruction of gety-sensitive
vitamins.

Oils and fats are susceptible to oxidation. Tradaily, chemically synthesized compounds, such wgldted
hydroxyanisole (BHA), butylated hydroxytoluene (BHand ter-butyl hydroquinone (TBHQ), are widely dises
antioxidants in oil products [1]. However, thesathgtic antioxidants (BHT, BHA and TBHQ) are knownhave
toxic and carcinogenic effects on human health. Example, BHT causes liver expansion [2]. Therefore
exploration of natural antioxidants are gaining amipnce day-by-day. Currently, a very promising wtay
overcome this is to use vegetable antioxidantsdritional, therapeutic or food quality presereatipurposes [3].
In recent years, spice extracts have appearedeomérket as antioxidants for food industry use. @hgoxidant
capacity of some of these compounds has been praved comparable to, and sometimes higher tha, ah
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synthetic antioxidants [4, 5]. In particular, thamiaceae family includes a large number of planhéd are well
known for their antioxidant properties. Among thesesemary and sage have been widely used andohtiseir
antioxidant components have been identified. It esn established that the antioxidant effectavaimly due to
phenolic compounds [6].

This investigation attempts to study the antioxtdactivity of essential oils of three Tunisian a@tio plants and
their efficacy in preventing the oxidative changesstorage of refined oils.

MATERIALS AND METHODS

2.1. Plant material

Three Tunisian aromatic plants were used for thislys Thymus Capitatus Hoffmanns, Salvia officinalis Id an
Rosemarinus officinalis.LThese plants were collected from different regiofnorth Tunisia at the flowering stage.
Collected plant materials were dried in the shaahel, then the leaves of plants were separated thenstem until
used.

2.2. Oil samples
Refined olive, corn and soybean oils were purchdsech the local market. The oil samples were stoired
accordance with the experimental conditions.

2.3. Isolation of the essential oils

According to the literature [7], the essentialaiiemical composition depends on the isolation ntkthothis study,

we used the water-distillation method. Both, leaged water are putted in a 10 | balloon flask. Afieating, the
steam produced is condensed by refrigeration. Feergial oil is obtained through simple decantifige duration

of water-distillation was 3 h; the time was meaduirem the falling of the first drop of distillat&he isolation oil

of the three plants on about 500 g of compositepsaieaves at atmospheric pressure, as well asidheest or

drying process, were carried out using the sam@pob The essential oil was dried over,8@&, and stored at + 4°
C until tested and used.

2.4.p-carotene-linoleic acid assay

In this assay, antioxidant capacity is determingdrigasuring the inhibition of the volatile orgacimpounds and
the conjugated diene hydroperoxides arising fromoldiic acid oxidation [8, 9]. A stock solution pfcarotene-
linoleic acid mixture was prepared as follows: g p-carotene was dissolved in 1 ml of chloroform (HPg@de)
and 25 pl linoleic acid and 200 mg Tween 40 werdedd Chloroform was completely evaporated using@ium
evaporator. Then, 100 ml distilled water saturatgth oxygen (30 min 100 ml/min) were added with asigus
shaking. Two thousand five hundred microlitresto$ treaction mixture were dispensed into test tubebs 350 ul
portions of the extracts, prepared at 2 g/l corregions, were added and the emulsion system wabated ford8

h at room temperature. The same procedure wastegbedth synthetic antioxidants, BHT and BHA, assitive
control, and a blank. After this incubation pericahsorbances of the mixtures were measured at 490 n
Antioxidative capacities of the extracts were coregawith those of BHT, BHA and blank consistingooily 350 pl
ethanol. The antioxidant activity was expressednagition percentage with reference to the conafier 48 h
using the following equation: AA = 100(RR DRg)/DRc, where AA = antioxidant activity; DR= degradation rate
of the control = [In(a/b)/ 48]; DR= degradation rate in presence of the sample(a/piW48]; a = absorbance at time
0; b = absorbance at 48 h.

2.5. Oxidative stability

2.5.1. Rancimat method

The three essential oils were added to 2 g of farckoil, giving a final concentration of 0.01% W/ Oxidation
induction time was evaluated by the Rancimat metlstability was expressed as the oxidation inductime (h),
measured with the Rancimat apparatus (Metrohm A&isdn, Switzerland) using an oil sample of 2 grmed to
120° C and a purified air flow rate of 20 I/h. hetRancimat method, the volatile degradation prizdwere trapped
in distilled water and determined conductometricallhe induction time (IT) was defined as the tinezessary to
reach the inflection point of the conductivity carid0].

2.5.2. Measurement of Peroxide Value (PV)
The samples were also analyzed for peroxide v&i® for the determination of the oxidative stalyifit1].
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2.6. Statistical analyses

The experiments results were expressed as meamdastl deviation. Analysis of variance was deteedhin
by Multifactor ANOVA using STATGRAPHICS Centurion \X Version 15.2.11. Differences pt< 0.05 were
considered statistically significant.

RESULTS AND DISCUSSION

3.1. Antioxidant activity

In the B-carotene linoleic acid system, oxidation of linolacid was effectively inhibited by the two synibe
antioxidants BHT and BHA (Fig. 1). They showed exgpvely 97.64 % and 94.64 % inhibition (Fig. 2)cén also
be noticed that, the three essential oils showeshgtantioxidant property when compared to BHT &idiA.
Indeed, thyme, rosmarinus and sage showed respc8i8 %, 78.8 % and 73.87 % inhibition (Fig. 2htidxidant
activity of the sample decreased in the followimdes: BHT > BHA > thyme > rosmarinus > sage.

The three essential oils used in this study co@duked in food as a natural antioxidant to reptheeartificial
antioxidant. Natural extracts are regarded safe andd be added to food, resulting in an antioxidactivity
comparable to that of the synthetic antioxidantse Btudy of Ozcan and Arslan (2011) [12] showed thae
essential oils of rosemary have stronger antioxie#fiect on poppy oil. In another study, these arghreported the
antioxidant effects of the same spice volatile milsun flower oil in their study with an orderdiksummer savory >
rosemary > sage > marjoram > oregano > anise aganr[12].

3.2. Oxidative stability

The refined vegetable oils selected for the studyewolive oil, corn oil and soybean oil. The setatiof corn and
soybean oils was made owing to their common ussoaking media and also high relative reaction rafetheir
unsaturated fatty acids with oxygen [13]. Indeeé)aRve reaction rates of unsaturated fatty aciith W, and
inherent stability of the oils, calculated by Lad Erickson [13], have been summarized in Tabl®xidation,
which consists of a complex series of chemical tieas, is characterized by a decrease in the totahturated
content of the oil due to abstraction of hydrogdjaeent to double bond and the formation of frekoals [14].
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Fig 1 Absorbance change of-carotene at 490 nm in the presence of the threesestial oils

To follow the oxidation rate in each oil samples 8amples were analyzed periodically for IT (Fig8) PV (Fig.4).
Results showed that IT of oil samples was improwith the addition of essential oils. In additioh,should be
noted that, in the case of control sample, IT iaseel from 67 h for the virgin olive oil to 26.17dr the refined
olive oil (Fig. 3). This difference could be expiad by the fact that virgin olive oil contained unall antioxidative
components such as tocopherols and phenols whalreas natural stability. Tocopherols act as ardants by
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trapping the hydroperoxide intermediates and stgpphe autoxidation chain reaction [15-16]. Basedtlese
results, it can be assumed that, the higher thegdlventent, the longer the IT of hydroperoxideataposition.

Concerning the second stability test, PV of differeil samples decrease with the addition of thedlessential oils
(Fig.4).These findings confirmed previous resultscan be assumed that, the improvement of staHititauto-

oxidation is due to the presence of some componenessential oils, which have antioxidant activitych as
thymol, carvacroly-terpinenep-pinene, eucalyptol and camphor [17].
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Fig2 Inhibition percentage measured irf-carotene-linoleic acid assay
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Fig 3. Effect of adding essential oils on Inductiotime (IT) of the olive oil, refined olive oil, sopean oil and corn oil
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Fig4. Effect of adding essential oils on Peroxidealue (PV) of the virgin olive oil, refined olive dl, corn oil and soybean oil
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Table 1. Relative reaction rates of unsaturated fay acids with oxygen and inherent stability of thepils

Fatty acids | Content (%) [ Relative reaction rates| Raction product with O,
Soybean oll

Oleic acid 22.0 1 0.228
Linoleic acid 51.0 10 5.100
Linolenic acid 6.80 25 1.700
Sum of reaction rates (inherent stability) = 7.028

Corn ol

Oleic acid 24.2 1 0.242
Linoleic acid 58.2 10 5.820
Linolenic acid 0.70 25 0.175

Sum of reaction rates (inherent stability) = 6.237

Olive oll

Oleic acid 76.2 1 0.762
Linoleic acid 6.80 10 0.680
Linolenic acid 0.70 25 0.175

Sum of reaction rates (inherent stability) = 1.617
Source: List and Erickson [13]

CONCLUSION

It might be possible to keep perishable fat-cormtgirfood longer by a direct addition of essentidd of aromatic
plants due to the measured antioxidative effectthe$e essential oils. They could be used as a d&dditive to
replace artificial antioxidants. Further researshneeded on the determination of the correlatiotwden the
antioxidant capacity and the chemical compositibthe spice essential oils.
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