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ABSTRACT

Date seed oil extract has been reported to be a rich source of natural
antioxidant compounds. The aim of this study was to evaluate the
cytotoxicity and the protective effect of date seed oil against oxidative
stress. The antioxidant activity of this oil was evaluated by its scavenging
effect on 2,2-diphenyl-1-picrylhydrazyl (DPPH). Its potency to protect
human epithelial cells against Fe?* induced oxidative stress was assessed
on the HelL acell line. The Cytotoxic effect of this oil was evaluated using
the 3-(4,5-dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide (MTT)
assay. Results showed that DPPH radicals scavenging activity of date
seed oil wasbetter than that of olive oil (1C50: 40, 5444 mg/ml vs 60, 3642,
56 mg/ml). The addition of different concentrations of date seed oil (1%,
5%, 10%) resulted in a significant protection of Hel a cells against the
oxidative stressinduced by Fe**, evidenced by adecreased MDA level. On
the other hand, date seed oil was showed to be devoided of any cytotoxic
activity. Our data suggest that date seed oil can be potentially used in
food, cosmetics and/or pharmaceutics applications because of its high
antioxidant capacity. © 2011 Trade Sciencelnc. - INDIA
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INTRODUCTION

Thedateisastaplefood inthearid and semiarid
regionsof theworld. Itiscomposed of afleshy pericarp
and seed. Tunisiais considered as one of the most
important producers. Thenumber of date palm (Phoenix
dactyliferal.) treesisestimated to beover 4 millions
and around 100, 000 tons of dates are produced
annually, from which, about 10-15% represent the
seedd2. Thisfractionisaby-product generated during
technological or biologica transformation of date

flesh®4. Therefore, alarge quantity of date seedscould
be easily collected from the date processing industries
or from the waste product. However, presently, very
littleuseismadeof thiscompound: seedsarediscarded
or used asfodder for domestic farm animal.

Because synthetic antioxidants such as butylated
hydroxytoluene or butylated hydroxyanysol could
promote cancer development in rats’®, dietary
components with antioxidant activity havereceived
particular atention. Plant phenolics have been reported
to haveaninvitro antioxidant activity, even higher than
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thecommon antioxidantsvitamin Cand E®7. Antioxidant
compounds play an important role in counteracting
oxidative stress, which playsanimportant rolein the
etiology of many pathological disorders such as
atherosclerosisand related cardiovascul ar diseases,
diabetesand cancer.

Previous studies reported that date seeds from
Deglet Nour cultivar have extractable components
especidly inthelipidfractionthat may havehigh added-
value®. Indeed, date seed oil has a better oxidative
stability thanthat of themost vegetablecils?, duetoits
high antioxidant content mainly phenols and
tocopherol s,

The aims of this study were to evaluate (i) the
cytotoxic effect of thisdate seed oil by usngtheMTT
cytotoxic test (ii) to compare with olive oil, arich
Mediterranean source of phenolic compounds, thein
vitro antioxidant capacity of date seed oil extracted
from Deglet Nour cultivar. Thetrolox wasused asa
positivecontrol.

EXPERIMENTAL

Seed material

Date pam fruits (Phoenix dactyliferal..) were ob-
tanedfromtheNationd Indituteof Arid Zone (Degech,
Tunisid). Theseedsweredirectly isolated from 50 kg
of datefruit having the same origin, collected at the
“Tamr stage” (full ripness) and kept at 10°C for a week.
The seedswere soaked in water, washed to get rid of
any adhering dateflesh, andthenair-dried. Their rda
tive percentagewei ght compared with theweight of the
freshfruitswas about 11.32%. Then, they werefurther
dried at about 50°C. Date pits were milled in a heavy-
duty grinder to pass 1-2 mm screens and then pre-
served a -20°C until use. One day before lipid extrac-
tion, an appropriate quantity of powdered date seed
was kept at 5°C.

Date seed oil extraction and preservation

Lipid extraction was carried out as described by
Besbes et al.[®l. Briefly, about 15g of powdered date
seedswereused for oil extractionwith petroleum ether
at 40-50°C (Merk, for analysis), in Soxhlet post. The
extraction wasrepeated at |east 12 times. Theopera-
tiond conditionswere30 mnwiththimbleimmersadin
boiling solvent (immersion time) and 60 mn of reflux
washing (washingtime). After removing solvent, using
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aRotavapor apparatus, the seed oil drained under a
stream of nitrogen and then stored at -20°C until use.

DPPH radical-scavenging assay

Thehydrogen atom or € ectron donation ability of
date seed 0il wasmeasured fromthebleaching of purple
coloured methanol solution of DPPH. This
spectrophotometer assay (Biochrom, LibraS32) uses
stableradicd diphenylpicrylhydrazyl (DPPH) (Sigma,
Aldrich) as a reagent. Aliquots (1 ml) of various
concentrations of the test compound in methanol (0-
0,5- 1- 5- 10- 20- 30%) were added to 2 ml of a
0.004% methanol solution of DPPH. After a30 min of
incubation period at room temperature in dark, the
absorbancewasdetermined against ablank at 517 nm.
Inhibition free radical DPPH in percent (1%) was
caculated in the following way: 1% = [(Ablank-
Asample)/Ablank]* 100, where Ablank is the
absorbance of the control reaction (containing all
reagents except the test compound), and Asampleis
the absorbance of thetest compound. Test compound
concentration providing 50%inhibition (IC50, expressed
in mg ml-t) was calculated from the graph plotted
inhibition percentage againgt extract concentration.

Prepar ation of theemulsion

Becauselipidsarenot miscibleinan agueous me-
dium, emulsonsarepreparedin 10% (V/W) arabicgum
solution. Oil wasadded inArabicgum solutioninequa
volumeand sonicated usng SONIC vibracel | sonicator
under thefollowing conditions: 5x20sat 35T2/mn.

Hel acdl culture

The continuous human cell linesHel a(epithelia
cervicd cancer cdl line) wasinvestigated for cytotoxicity
and antioxidant effect of date seed oil. Thisadherent
cell linewas grown in RPMI 1640 medium (Gibco)
supplemented with 10% (v/v) foetd cdf serum (FCS)
and2mM L-glutaminintissue cultureflasks(Nunc). It
was passed twice a week and kept at 37°C in a
humidified atmosphere of 95% air and 5% CQO,,

I nduction of oxidative stress

Cdlswere adjusted to 5 10° cellg/ ml in 25 cm?
flasks, and incubated at 37 °C. Oxidative stress was
induced, after 72 h, by addition of Fe** (asFe,SO,) to
thecdllsat afinal concentrationof 100 uM, for 1 h. The
oxidation was performedin phosphate buffered saline
solution (PBS).
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MDA determination

For evduationof MDA productionrate, thiobarbituric
acid-reactivespecies(TBARS) assay wasused. Adherent
cellsweredetached using trypsin/EDTA solution and
centrifuged at 3000 rpm for 10 min. The pellet was
resuspended in 500 pL of deionized water and lysed by
five cycles of sonication during 20 sat 35% (Sonisc,
vibracell). One millilitre of TBA solution (15%
trichloroacetic acid, 0.8% thiobarbituric acid, 0.25N
HCIl) wasadded. The mixturewas heated at 95°C for
15mintoformMDA-TBA adduct. Optical density (OD)
was measured by aspectrophotometer (Biochrom, Libra
S32) at 532 nm. Vaueswerereportedto acalibration
curveof 1,1,3,3-tetraethoxypropane (1.1.3.3 TEP).

Dieneconjugatedeter mination

Theevauation of diene conjugate productionrate
was performed on cellsprevioudly treated as described
above. Thedieneconjugateswereextracted by adding
3 ml of chloroform/methanol (75:25) V/V. After cen-
trifugation at 3000 rpm for 10 minutes, 2 ml of super-
natant weredried at 45 °C. Then, 2ml of methanol were
added and absorbance was measured at 232nm.

Antioxidant effect

To assay the capacity of date seed oil to protect
Hel acdlsfrom ROS-mediated oxidativeinjury, cells
were preincubated for 72 hin the presence of water/
date seed oil emulsion (1%, 5% and 10%). At theend
of the preincubation time, the medium was changed
before the addition of the oxidative stress-inducing
agent. Finally, the above mentioned markers were
evauated. A comparative study was conducted using
oliveoil at thesame concentrations.

Different controlswereused: (i) HeLacdlswithout
any treatment; (ii) HeLacellswith 100uM Fe?; (iii)
Hel.acdlswith 100uM Trolox.

MTT cdl proliferation assay

The MTT (3-(4,5-dimethylthiazolyl-2)-2,5-
diphenyltetrazolium bromide) cell proliferation assay
measuresthecdll proliferationrateand conversely, the
reductionincdl viability when metaboliceventslead to
apoptosis or necrosis. The yellow compound MTT
(Sigma) isreduced by mitochondria dehydrogenases
to thewater insol uble blue compound formazan, de-
pending ontheviability of thecells.

3 10* cdls/ml weregrown on microtiter plates (200
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ul of cell suspension/well) in 96 well microplates with
serid dilutionsof water/ date seed oil emulsononara-
bicgum (AG) only. 72 hlater, a20 pul of a solution of
MTT (5mg/ ml in PBS) was added per well. Theplate
wasincubated for 4 hat 37°C ina CO, incubator. Af-
ter incubation, 180 pl of medium were removed from
each well. 180ul of DMSO/methanol (50:50) were
added to each sample, and the preparationsweremixed
thoroughly on aplate shaker with the cells containing
formazan crystals. After all of thecrystalsweredis-
solved, absorbance was measured at 570nm with a
microplatereader (Elx 800 microplatereader).

Satistical analysis

Eachvdueisthemean of threereplications. Vaues
of different parameterswere expressed asthe mean +
dandard deviation (x+SD). Theone-way andyssof vari-
ance (ANOVA) was performed at thelevel of p<0.05
to evd uatethesgnificanceof differencesbetween mean
values. Statigtical analysiswas performed using SPSS
(SPSS 13for Windows) statistical software.

RESULTS

Antioxidant potential by DPPH radicalsscavenging
assay

The date seed oil was screened for its antioxidant
capacity by DPPH radicals scavenging assays (Figure
1). Resultswerecompared with those of oliveoil. Date
seed ol displayed an antioxidant activity (IC50: 40,54+
4mg/ml), whichwassignificantly higher than oliveail
one (IC50=60,36+ 2,56 mg/ml) (p=0,0137).

Biological antioxidant activity in human cell
cultures

Theinvestigation of thebiologicd antioxidant activity
of date seed oil wascarried out ontheHelLacell line.
Thecdlswerecultured with or without addition of date
seed oil used at different concentrations (1, 5 and 10%).
Thecell viability or morphol ogy was not affected by
thisoil addition. After 72 hoursof culture, theoxidative
stresswasinduced by adding 100 uM Fe?* solution (as
Fe,SO,) inPBSfor 1h. Indeed, ferrousironisknown
toreadily inducecdll-damaging compoundsby triggering
the production of noxious ROS, especially hydroxyl
radicals (OH') (Pereira et al. 2006; Parinos €t al.
2007). Maondiadehyde (MDA) and diene conjugate
(DC), twolipid peroxidation markers, wereeva uated.
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Theoxiddivetrestment resulted inanincreasein MDA
and DC concentrations compared to control cells. As
showninFigure(2.A) and (2.B), aprotection against
oxidative stresswas obtai ned with the three date seed
oil concentrations. However, the lipid peroxidation
inhibitionwasgdigticdly sgnificant only for MDA levels
(p=0,004). Thiseffect isbetter than that obtained with
100uM trolox used as antioxidant control. Interestingly,
the date seed oil exhibited an antioxidant activity
comparableto oliveoil oneexcept for the concentration
of 1%, for which date seed il exhibited asignificant
higher antioxidant activity (p=0,011). No correlation
was obtai ned between the antioxidant effect and the
concentrations of date seed oil emulsion used.
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Figurel : DPPH antioxidant scavenging activity of date seed
oil and oliveail.

6
b.c
T- T+ Tr

NYDS0 = HO

1C50 (mg/ml)

A

[MDA] pmol
O = N W & O 0O N 0 W

02 NSO HO
0,18
0,16 4
0,14
0,124
0,1 1

D 232 nm)

8 00q
0,06 4
0,04 4
002

o4

—

T+ Tr 1% 59

T- o 10%
Figure2 : MDA and DC levels in date seed oil and olive oil
supplemented Helacell line.
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CYTOTOXICITYASSAY

Toinvestigateitscytotoxic effectson HeLahuman
cell line, various concentrations of date seed oil were
usedtotreat cellsfor 72 h, that wherethen submitted to
theMTT test. Asfar asweknow, no dataareavailable
in the literature concerning the study of cytotoxic
properties of date seed oil using thecell culture model
system. Asshownin Figure 3, no cytotoxic effect of this
emulsionwasnoticed for all the added percentagesin
theculturemedium, withacell viability exceeding 95%.
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Figure 3 : Cytotoxic effect of date seed oil on HeLa cultured
cells.

DISCUSSION

A number of plant oils have been tested and
described for their antioxidant effect™*3., Inthisstudy,
anew sourceof antioxidants. date seed oil from Deglet
nour Tunisian cultivar wasinvestigated. Theantioxidant
effect wasmeasured first by (DPPH) scavenging test
and then, in HeLLa cell s subj ected to oxidation by Fe?
solution (Fe,SO,.).

Dateseed oil displayed astrong antioxidant activity
(1C50=40,54+ 4mg/ml), which was higher than that of
oliveoil (IC50=60,36+ 2,56mg/ml). These results are
inagreement with those previoudy reported by Besbes
et a®¥ who showned that date seed oil has a better
oxidative stability when evaluated by the rancimat
method. According to these authors, the oxidative
stability of date seed oil was higher than that of most
vegetableoils.

When conducted on Fe** treated Hel acells, our
study showed that ma ondia dehyde (MDA) and diene
conjugates production rates decreased in date seed oil
treated cells. Moreover, date seed oil exhibited abetter
antioxidant potency than olive oil at the lowest
concentration used (1%) (p=0,011), which isin
correlation with the lower IC50 of date seed oil
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comparedtooliveail.

Previous studies have shown an antioxidant effect
of date seed oil on humain skin organ culture. Thisoil
limited the oxidative injuries induced by hydrogen
peroxide by preserving thedermal -epiderma junction,
promoting cell survival and preventing epidermal
necrosis'¥. A recent study showed that date seed oil
provided an efficient complement to photoprotective
measures and seemed to contribute to the reduction of
the DNA damage™. Ben abdallah et al*® reported
that date seed oil improved theepididymad sperm quality
and amdliorated thetesticular strategy defences.

The antioxidant efficiency of date seed ail is
attributed to the presence of high antioxidant molecules
such as tocopherol and phenolic compounds®.
Indeed, the Deglet nour variety has higher phenolic
compounds when compared to other date varieties
suchas“Allig”.

Besides, date seed 0il hasahigher phenol content
compared to most edible oilsexcept oliveoil, which
isconsidered asarich sourceof phenolic compounds
in the Mediteranean diet. Polyphenols belongto the
natural antioxidants compounds and are the most
abundant onesinour diet. They play animportantrole
in human nutrition as preventativeagentsaganst severd
diseasesthrough their protection of the body tissues
against oxidative stress*¢22, Hydroxythyrosol (HT)
isthe highest polyphenol content in Deglet nour seed
oil. Itisalsothemain natural antioxidantinoliveoil.
Thiscompound i sattracting distinct attention because
of itsortho-diphenolic structure. Many invitro studies
indicatethat HT isapowerful antioxidant that exerts
different biologica activities, e.g. anti-inflanmatory and
anti-thrombotic onesthat arebeinginvestigatedinvivo.

Consdering that theidentification of date seed ail
compoundsisstill incomplete and 58% of phenolics
arenot yet identified® weinvestigated thetoxic effect
of date seed oil on human cells. Theresults showed
that thisoil didn’t exhibit any significant cytotoxic effect
onHelacellsfor dl the concentrationsused.

Accordingtotheseresults, dateseed oil from Deglet
nour cultivar may be used as an additivetoimprove
oxidative stability and to increase the nutrition va ue of
somefoodscontaining low antioxidant molecul e content.
It could be also incorporated into cosmetic,
pharmaceuticals, soaps and detergents. Itshigh anti-
oxidant activity, observed at low concentration can
compensatethelow oil yield of date seeds (10%).
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