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ABSTRACT

This study focused on the Gafsa’s olive oils chi@r@zation in order to install AOC. 84 samplesestra virgin

olive oils extracted from two different varietie$ @ives grown in Gafsa area: chemchali (57 samplasd

Arbaquina were used. Chlorophylls, carotenoids,gientocopherols contents and fatty acid compasitball oils

samples were analyzed. Quality parameters suchres Fatty Acids (FFAs), Peroxide Value (PVW) absorption
at 232 and 270 nmKgzo and Kesz) and organoleptic profile were determined to ewduolive oils oxidative
stability. The results demonstrated that Chemcbl@lie oil samples were richer in antioxidant compds such as
tocopherols (179 ppm), and biophenols (288 ppmi tblive oil from arbaquina varietie. Moreover, fatacid

composition and sensory analysis of the olive bi#tonging to the Chemchali variety are balanced awedy

specific.
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INTRODUCTION

Tunisian oleiculture constitutes one of the priatipconomical and agricultural strategic sectoas #ne known for
their varieties richness [1]. Indeed, Tunisian efie is essentially dominated by two varieties ngnifee Chetoui
variety (Northern Tunisia) and Chemlali variety y#tern Tunisia). [2] Nevertheless there is othewy\&pecific

variety named Chemchali that characterize the Tamisleioculture in southern Tunisia and more djatly in the

region of Gafsa. Tunisian olive oil is a strategioduct so installing quality labels (IGP, AOC.cduld protect on
one hand the variety and on another hand pronm&eartarketing of the Tunisian olive oil on the imaional

market. In this context, the current study wasiedrout to determine chemical composition of the tvarieties
belonging to Gafsa area: Chemchali and Arbaqumarder to install an AOC label.

EXPERIMENTAL SECTION

Sampling

84 samples of extra virgin olive oils were obtairedter cold extraction of two different varietie$ dive fruits
(Olea europaed..) collected from three successive campaignhéregion of Gafsa: Chemchali and Arbaquina
(introduced variety grown in the region of Gafsa).

Methods

Oxidative stability determination

To characterize olive oils of the Gafsa region,eFAeidity (FA), Peroxide Value (PV) and UV absogpti(Ks7q,
K35 were determined according to the method desctilyeluropean Community Regulation [3].
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Fatty Acid Methyl Esters Preparation and Analysis

Qil fatty acids were transformed after a transmietiign into their fatty acid methyl esters (FAME®)cording to
the method described by COI [4] . The methyl estegre prepared by vigorous shaking of an olivesaiilition in
heptane (0.5 g in 4 mL) with 0.5 mL of 2 N methand{OH in a test tube with a screw cap. The mixtues
centrifuged and the supernatant layer containiegntiethyl esters was used for gas chromatography éaalysis.
FAMEs were analyzed by GC-FID chromatograph (md@k20 Agilent Technologies, Wilmington, DE, USA),
equipped with a Carbowax (30 m x 0.32 mm x 0.32 papjllary column. The carrier gas was helium, vetfiow
of 1 mL/ min. Injector and detector temperaturesenset at 230 and 250 °C, respectively. The impactolume was
5 ul

Tocopherols contents determination

Tocopherols contents were determined by high-perdmce liquid chromatography (HPLC) according to the
standard method [5]. Oils were diluted in acetond mjected directly onto {g column. The mobile phase was
constituted by 96 % Methanol/ acetonitril (50/5@ga % water/ phosphoric acid (99:1) mixture. Tdumpls were
detected at 294 nm by the UVvis detector.

Phenols contents identification and quantification
Phenols identification and quantification was defeate by HPLC [6] equipped with a UV detector280 nm,
with C18 reverse-phase column (4.6 mm x 25 cm) ©p&S-2 5mm.

Sensory analysis

Panel test was used to distinguish olive oil frotheo edible vegetal oils evaluating positive andjatere
descriptors. According to the method described @ €&galements, the odor or taste attributes {frubftter and
piguant intensities) were quantified using a dixApdantensity ordinal rating scale from 0 (no peten) to 10
(extreme). [7]

RESULTS AND DISCUSSION

Oxidative stability determination

Physicochemical parameters (FAy /i Koz, and PV) of olive oils samples were analyzed toedeine their
oxidative stability.PV is a widely used measure of primary lipid oxidat indicating the amount of peroxides
formed during oil oxidation. In addition, FFAs foation might be an important measure of rancidityfoafds. In
fact, FFAs content, resulting from the triacylglyides hydrolysis and decomposition, is one of tlestnimportant
indicators of oil deterioration. Moreover, change&JV absorption at 232 and 270 nm are associaiétahanges
in conjugated dienes and trienes produced by thaipsaturated fatty acids oxidation. The higherghgportion of
polyunsaturated fatty acids in the oil is, the leigare the levels of conjugated dienes and tritaresed. [8]

Table 1 showed low values for the regulated physiemical parameters evaluated (EA.8%, Ko< 0.220 and
PV < 20 meq. @ Kg?). All samples belonged to the ranges establisled‘dxtra virgin olive oil” (EVOO)
category, as required by the European CommunityulRégn [3]. Samples extracted from Chemchali wgrigere
characterized by a low %, (0.129+0.01) than that observed in the samplesaebed from Arbaquina variety
(160£0.01) indicating a low presence of conjugaiéhes and by consequence a better oxidativelisyaldihis
difference can be related to the variety.

Table 1. Oxidative stability parameters

Olive oil samples
Parameters Chemchali  Arbaquina
FA (% C18:1) 0.30+£0.04 0.26+0.06
PV (meq.Qkg?) 9.02+0.78 8.70+0.96
Kas: 216+0.18 1.82+0.06
Karc 0.129 + 0.01 0.160+ 0.01

Fatty acids composition

Fatty acids composition is an important criterion ¥irgin olive oils. In fact, it is considered askey for purity and
authentication control. The high oxidative stapilitof virgin olive oil is related to its high
monounsaturated/polyunsaturated ratio. ResultsléTabshowed that olive oils were characterizeddoy linoleic

and palmitic acids contents. The average of patnaitid was of 14.60 % * 0.51and 16.94 % x1.18speetively

for Chemchali and Arbaquina varieties. Linoleniddapercentage was 13.13 % + 0.98 and 13.78 % + 1.92
respectively for Chemchali and Arbaquina varietiéss worth noting that samples belong to Chamichadre
characterized by a very balanced fatty acids coftipns Similar results revealing a relation betwdatty acids
composition of olive oils and cultivars, was foubg Mannina et al. [9] Studding olive oil in a wthited
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geographical region, with no consideration of tleelqglimatic factor (soil characteristics such asgerature and
humidity).

Table 2. Fatty acids composition as determined b@as Chromatography (% m/m methyl esters)

Chemchali GafsaArbaquina "introduced variaty"

Fatty acids (%)

C16:0 (P) 14.60+0.51 16.94+1.18
C16:1n7 1.55+0.16 2.05+0.31
C17:0 0.08+0.11 0.10+0.02
Cl7:108 0.10+0.02 0.18+0.05
C18:0 (S) 2.44+0.17 1.96+0.11
C18:109 (O) 66.76+1.3 61.39+9.4
C18:206 (L) 13.13+0.98 13.78+1.92
C18:303 (Ln) 0.62+0.07 0.66+0.07
C20:0 (A) 0.40+0.04 0.39+0.03
C20:109 0.27+0.04 0.24+0.03

Tocopherols and phenols contents

a-tocopherol is considered as the major antioxiddntirgin olive oil [10] also phenols from olivedht various
reactive oxygen species and counter act the damagsed by free radicals to cells (lipid peroxidati¢ll].

According to Table 3, higher amountswfocopherol and phenols were observed in the sssrfpbm Chemchali
variety. Indeed, olive oils from Chemchali varietgre characterized by tocopherols and phenols otntanging
from 152 to 192 mg/kg and from 200 to 356, respelt. While samples Arbaquina presented lower phayols
(142 — 188 mg/kg) and phenols contents (145 — 1§/&gh

These results permitted to conclude that oils fdimemchali variety were characterized by higher atwie stability
then those from Arbaquina one. The richness, opsasrfrom Chamchali variety, in antioxidant substsoffers to
this variety a very interesting specificity.

Table 3. Tocoperols and phenols contents

Olive oil samples
Parameters Chemchali Arbaquina
Tocopherols(ppm) 179+ 8.93  162+10.32
Biophenols(ppm) 288+ 32.42167+ 11.74

Sensory analysis

Sensory profiles of oil samples were representedable 4. A large variability in monovarietal oitensory
characteristics, according to geographical groveirgns, was noted. Indeed, oils from Chemchali tiaviere more
bitter, more pungent and more grassy/herbaceoasoima and flavour than that extracted from Arbaguiariety
grown in the same geographical area. Furthermdsefrom Chemchali variety were much equilibrated.

Table 4. Main descriptors intensities of olive oilsamples

Olive oil samples Fruity intensity  Bitter intensity Piquant intensity

Chemchali 4.674x0.37 3.85+4.9 2.70£0.30
Abagquina 3.30+0.48 2.28+0.41 1.92+0.51
CONCLUSION

The main goal of this work was to characterize b#onging to the region of Gafsa in order to ithsia AOC.
Indeed, the geographical specificity of this arbe, productive capacity and quality of its olivewieties requires
protection and also a valorisation. The study o&8hples from three successive campaigns pernittednclude
that the cultivated variety Chemchali was chardmderby a very specific organoleptic profile andedanced fatty
acids composition. In addition, these oils wererabterized by higher oxidative stability and higlwentents of
antioxidant compounds. These results are very d@satigrg to install AOC for protecting oil from “Cheimali”
variety growing in Gafsa province. Furthermore, A@C is a guarantee of quality and specificitytogtoil.
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