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ABSTRACT

Ocimum basilicum essential oil, whose main corestitsl were linalool (48.73%) and eugenol (27.46%gs wsed
as natural antioxidant in preventing the oxidatioha lipid: cottonseed oil. The study of the accaied oxidation
of cottonseed oil has been done in an illuminateshcat 60°C during 30 days. The results show thsetial oil of
Ocimum basilicum offered good possibility to cohthe@ oxidation rate of cottonseed oil. Essentibas tested at
different doses: 0, 200, 500 and 1000 ppm. It adldwhe conservation of cotton oil during 5, 10 &3ddays for the
respective doses of 200, 500 and 1000 ppm, whemseoeation time is the time period between expearime
starting and when the peroxide index of oil reachesmlue of 10 meq of Akg of cotton oil. These results were
compared to those of BHT and showed that O. basiliessential oil could be an alternative to the afssynthetic
antioxidants.

Keywords: Ocimumbasilicum essential oil, antioxidant activity, cottonsedid meroxide index.

INTRODUCTION

All fats during their use or their conservation argb oxidative damage [1]. The primary product®xtiation are
peroxides which, after their decomposition, chaige low molecular weight compounds (aldehydesoies,
acids, etc.) responsible for the quality deteriorabf fats [1].

Cottonseed oil is an important component of dietBurkina Faso. This vegetable oil may be subjedaxidative

alterations due to the conditions of storage apeéaally when it is exposed to the sun (relativalyh temperature)
during the sale. In these conditions, the oil oti@amay have several impacts: nutritional and pajegptic impacts
(degradation of fat-soluble vitamins and esseffiéittyy acids, color change, smell, etc.), healthaotgthe primary
compounds of oxidation - peroxides - have cytotoxittagenic or carcinogenic effects) [2, 3], andneenic

impact (loss of value after oxidation which devaltige quality of the product) [4].

The oil industry has to pay special attention iis tbontext, as oils, fats and fatty foods suffesnir stability
problems. To improve the stability of oils and fadgnthetic antioxidants such butylated hydroxyoke (BHT),
butylated hydroxyanisole (BHA), ter-butylhydroxygone (TBHQ) have long been used. But recent repevisal
that the synthetic antioxidants may be implicatedniany health risks, including cancer and carcinegss. [5]. It
was then necessary to limit the use of these siiathetioxidants.

In order to reduce or to find an alternative ofséhesynthetic antioxidants, there is an increasiegdt among food
scientists to replace them with natural ones, whitdh supposed to be safer [6-8]. Among the availalaitural
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antioxidants, essential oils (EO) are beginnindhdwe much interest as a potential source of naamabxidant

molecules; they are the subject of study for thessible use as an alternative for the protectfcdhefat and thus
food containing against oxidation [9-10]. Indeedyeral trials of stabilization of vegetable oilafgeseed oil,
sunflower oil, cottonseed oil, borage oil, etc.) égsential oils [11] or natural extracts [12] haleady shown
encouraging results. HoweveDd, basilicumessential oil has not yet been subject to sinstadies even if some
works regarding the effectiveness of different aats with solvents to conserve sunflower and raggbsdl have

been reported [7, 13].

The aim of this study is to evaluate the antioxidefficacy of essential oil dD. basilicum(with linalool as major
component) in the conservation of cottonseed aitipced and marketed in Burkina Faso. In this woekre@port the
results of an experiment on the accelerated oxidadf cottonseed oil and its preservation by esasleail of O.
basilicumas natural antioxidant by using Shaal method.

MATERIALS AND METHODS

Materials

Cottonseed oil is a product of the SN Citec, arustiy of Burkina Faso for the production of ediloliés. All
products and chemical reagents used are of typeaFdu E. Merck. The BHT used is Sigma type. Theunrzt
antioxidant used is the essential oil obtained fithn fresh leaves dD. basilicumby steam distillation using a
Clevenger apparatus. The chemical composition sdrégl oil has already been reported in our previoork [14].

A CIBA - CORNING UV - VIS spectrophotometer was dsér the measurement of antioxidant activities.
Laboratory glassware (pipettes, burette, Erlenmégsk, beaker, etc.) was necessary for the diffeassays.

Screening of essential oil antioxidant activity

The screening of the antioxidant activity of essgrdil was carried out by the diphenyl pycril hgdine method
(DPPH) [15]. 5, 10, 15,..., 100L of pure essential oil are successively mixed vdtimL of DPPH ethanolic
solution at a concentration of 101. 30 minutes after mixing, the absorbance is messat 517 nm with a CIBA -
CORNING UV - VIS spectrophotometer. In each case percentage of reduction (or percent inhibitiorgsw
calculated by the relation:

A
% inhibition = (1——) % 100
Ao

Ao: absorbance of the solution of DPPH without esakail
A: absorbance of DPPH solution with essential nd after 30 min.

Cottonseed oil accelerated oxidation study and ifgreservation by O. basilicum essential oil

This study was conducted using the oven test (aalStmethod) [16]. The experiment is conducted i@ % glass
jars. In each jar the necessary quantity of essawiti(0, 20, 50, 100 mg) is introduced, then 306f cottonseed oil
were added. After homogenizing, the jars are placezh oven at 60 ° C, lighted with an 18 watt tighulb. This
device has the advantage to be closer to the osalitions of storage in Ouagadougou (case of ti@nesp bottles
containing oil and kept in daylight at room tempere).

The cotton seed oil oxidation inhibition has beested by using essential oil at different doses:
- Dose 0. = 0: blank (cottonseed oil without antioxidant)

- Dose 1. T =200 mg/kg (200 mg of EO per Kg of cottonseedail200 ppm)

- Dose 2. 5 =500 mg/kg (500 mg of EO per Kg of cottonseedail500 ppm)

- Dose 3. = 1000 mg/kg (1000 mg of EO per Kg of cottonseicoo 1000 ppm)

BHT, the positive control, has been tested in eqglasles. The tests are carried out in dupliquatéorBestarting
experiment, cottonseed oil’s peroxide index (PI3 baen determined. After the start of the expertmeeroxide
index of each sample is determined every 24 hoorsohe month (30 days). Acid index (Al) and acidise
determined at the beginning and the end of the rerpat. These three indexes (peroxide index, awitbx and
acidity) have been determined according to the austiof the IUPAC [17].
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RESULTS AND DISCUSSION

Screening of antioxidant properties ofO. basilicum essential oll
Thevalues of percentage of reduction@fbasilicumessential oil are presented in table 1.

Table 1: Ocimum basilicum essential oil's antioxidant activity screening

EO (L) 0] 5 10 15 20 25 30 50 100
inhibition (%) | 0| 94.84| 95.35] 95.55| 99.99| 99.9999| 99.9999| 99.9999| 99.9999

This preliminary work showed that the essentialbdiD. basilicumhas interesting inhibitory activity against DPPH
radical. Indeed, 5 pL of the essential oil reducgarthan 90% of free radicals in 2 ml of a soluiéDPPH 10* M
and 20uL of the oil can reduce about 100% of free radicélthe same amount of DPPH solution.

The essential oibf O. basilicumshowed good inhibitory activity and has been tleree used to stabilize food
cottonseed oil. The study of this stabilizatiort t@as to follow over time, under conditions of decated aging, the
evolution of the peroxide index, the index of aeidd the acidity of the oil in the presence of esakwil by
comparison with the control (without essential.oil)

Evolution of the peroxide index, acid index and adity in the presence of EO at different doses durig

accelerated oxidation of cottonseed oil

The results of this experiment showed that the yydeoindex (PI) increased slowly in the samplestaimed

essential oil comparing to the control (figure HeTPI values were higher in the case of the blds0) than the
other samples that contained the essential oiffereint concentrations. Indeed, in the controltfwut antioxidant),
the Pl increased quickly at the beginning (10 daysiaked around the fifteenth day, then decreasetyaried very
slowly to thirtieth day. But this index did not lease exactly in the same way than the other sample

In samples with essential oil at 200 and 500 ppme,RI is changed similarly as in the case of tlamlolbut this
index increased again after the 20th day for tte &ind the 25th day for the second.

For the sample that contained the essential diDABD ppm, the PI increased slightly the first fileys and became
virtually constant from the 5th to the 25th dayd amcreased again between the 25th and 30th day.

25 4 e £ ity T = 1)
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=)
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0 T T T T T 1
0 5 10 15 20 25 30
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Figure 1: Evolution of peroxide index, with essenéil oil applied at different doses, compared to thwitness (without antioxidant).

These observations were agreement consistent i&hrgported data. According to those data, dudriglative
rancidity, various compounds appear over time: xides level will first increases significantly atiten, decrease
when the secondary products will appear. So incase, the evolution of PI might correspond to ssphahere the
peroxides are highly formed; at the stage wherepéxides change into secondary more stable congsou
(aldehydes, ketones, acids, etc.) the Pl decreddssl.is consistent with the works of Shahidi Fdah. [19] and
Shahid Igbal and al. [20] on the stabilization @hola oil and sunflower oil by natural antioxidasKtracts.
According to these authors, the decrease of thexjkr index might be due to the decomposition afopiele
formed in the early stages of oxidation in volasécondary compounds.

For samples that contained the essential oil,dbethat the Pl increased again after 25 days pé@xent could be
explained by the fact that the antioxidant effddE® is over; may be the totality of the oil wasxsamed before the
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end of the experiment, or the EO is denatured utiieeffect of heat, thus reducing its antioxidaotver. The first
hypothesis is consistent with reported data of Haaumt and al. [21] where the authors showed thatrdgioxidants
(especially natural ones) are effective for a spertod of time and beyond this period, their effemess decreased
and they eventually became ineffective. Anwar and22] abound in the same way by specifying tlieg batural
antioxidant molecules inhibit lipid peroxidationdadamaging themselves over time; the antioxidafecefstops
therefore when all these molecules have been gestro

Also, the literature indicates that vegetable edimil (such as cottonseed oil) is considered @deed its Pl is less
than or equal to 10 meq of O2/kg, its acid valuless than or equal to 4 mg/kg, and its acidite$s than 1% [17].
For the control and the sample that contained theaE200 ppm, the Pl is higher than the threshaldevof 10 meq
of O2/kg after the first 5 days. However, in thengée containing the EO at 500 ppm, the Pl remagss than 10
meq of O2/kg during the first 10 days. For the slengontaining EO at 1000 ppm, peroxide index hasaiaed

below 10 meq O2/kg until the 25th day and secondaigation products seem not to form in significgoantity

(the PI did not decrease throughout the perioti®&txperiment). These observations suggest that:

- After 5 days of conservation, control sample arelgample containing the EO at 200 ppm were nofexiib
- The sample containing the essential oil at 500 p@® not edibles after 10 days of conservation;
- The sample containing the essential oil at 1000 pas consumable up to 25 days of conservation.

However, the acid index and acidity value (tablesBpwed that only the control (without antioxidamtas not
consumable at the end of the experiment, with gcinfi 1.16% (thus superior to the standard). AHestsamples
were supposed to be consumables. These resulthasel of the PI, seemingly contradictory, are cemantary.
Indeed, to the consideration of the values of thé and the acidity index, it can be noticed tletosdary oxidation
products in particular acids did not yet form sfapaintly. Thus, despite the high values of the &irfd in some
samples, they may not present a flavor and tastenaid.

It is the place to remind that a fat can have & higlue of the PI without any character of rangidithe Pl is in
related to the peroxidation but not to the rangidié the latter is highlighted by the determinatidérthe secondary
oxidation products [23].

Table 2: Index of acid and acidity values at the kgnning and end of the experiment

Doses (mg/kg) samples beg‘inning - _end —
Index of acid| Acidity (%) | Index of acid| Acidity (%)
To=0 blank | 1.05+0.07 052+03 2.31+0.07 H®1B0O35
T, =200 EO 1.05+0.07f 052+03 1.82+0.14 0.91+0.p70
BHT 1.05+0.07| 052+03 1.40+0.00 0.70+000
T,=500 EO 1.05+0.07f 052+03 1.40+0.do 0.70+0/00
BHT 1.05+0.07| 052+0.3 1.33+0.07 0.66+0.035
T, = 1000 EO 1.05+0.07| 052+0.3 1.33+0.07 0.66+0.p35
BHT 1.05+0.07] 052+0.3 1.33+0.07 0.66+0.035

In this experiment, EO dD. basilicumhelped to prevent the formation of peroxides; e¢fae, it was effective for
stabilizing cottonseed oil. This antioxidant effeehess of EO is related to its chemical compasjtas we reported
in our previous works [14].

[11.3. Comparison of essential and BHT effects onattonseed oil

Figures 2, 3 and 4 illustrate the evolution of tb&tonseed oil Pl in the presence of the EO andBthE.

We noticed that all the curves of BHT are belowstha@f the EO. This means that at equal doses, BHMore
effective than EO. It is reported that at equaledosynthetic antioxidants are generally more #ffechan the

natural antioxidants [24]. However, it is noticéeht
- At dose of 1000 ppm, EO has an activity comparéblinat of BHT at the dose of 500 ppm, and thisiférdays

of conservation (figure 5);
- Always at a dose of 1000 ppm, EO is more effedtinas BHT at the dose of 200 ppm, and that, durihg&ys of

conservation (Figure 6).

Moreover, a similar experience, conduced to evaltia¢ antioxidant effectiveness of several antiaxid, acting
alone or in synergy, to conserve lard oil, showaehgarable time of conservation [25].
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Figure 2: Evolution of the PI of the cotton oil treated by EO and BHT in equal doses of 200 ppm
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Figure 3: Evolution of the PI of the cotton oil treated by EO and BHT in equal doses of 500 ppm
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Figure 4: Evolution of the PI of the cotton oil treated with EO and BHT in equal doses of 1000 ppm
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Figure 5: Evolution of the PI of cottonseed oil trated with EO at 500 ppm and BHT at 200 ppm
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Figure 6: Evolution of the PI of cottonseed oil trated with EO at 1000 ppm and BHT at 200 ppm
CONCLUSION

The study of the accelerated aging of edible csted oil in the presence of essential oil has shirahEO can
delay degradation of this fat.

At the same concentration, BHT has an antioxidativity higher than essential oil. Nevertheless5@® ppm, EO
presented a comparable activity than BHT at 200;momd at a 1000 ppm, EO is more effective than Bi200
ppm over an interval of 20 days of conservatiorthia oven. These results suggest tBabasilicumEO has
interesting antioxidant activity. Toxicity studibsve already shown that the essential oil is dijgiatxic (LD50 >
3000 mg/kg). This oil can be used in agro-food asatural antioxidant to conserve fats or in allnfofations
containing fats. It could be also used by the swedle producers of edible oils (Shea butter, sayhml, etc.) for
oil stabilization.
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