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ABSTRACT KEYWORDS
The antioxidant activity and phenolic content of water soluble extracts Phoenix dactylifera L.;
(WSE) of date seeds from Deglet Nour and Allig varieties were studied. Date seeds;
Total phenolic contentsin WSE of Deglet Nour and Allig seedswere, indry Penolic compounds;
weight, 38.34 mg GAE /g and 37.78 mg GAE /g, respectively. Freeradical Antioxidant;
scavenging activities of WSE were assessed using 2,2-diphenyl-1- Natural pigment;
picrylhydrazyl (DPPH). W SE pigments showed an excellent DPPH radical Colour.

scavenging activity with 75-78% of inhibition. The variation in colour of
W SE pigments of date seeds have been evaluated over pH range 2-10. The
study was made on crude extract. The pigment directly from Deglet Nour
andAllig date seeds can be dissol ved in alkaline and acidic waters solutions.
The WSE pigments of date seeds showed much redder colour at alkaline
solution than the acidic solution. The colour was reversible with pH
variation. No significant difference between the UV-Visible absorbance of
the Deglet Nour and Allig seed WSE. When varying pH from acidic to
alkaline values, a progressively apparition of two peak in the visible
wavel ength was observed while no noticeabl e change was observed in the
UV absorbance wavelengths for the two studied varieties. A concomitant
increaseintheintensity of the UV absorption wavel ength was al so observed
for Deglet Nour and Allig seeds. The red-brown taint obtained in the neutral
and alkaline pH values may allow the studied WSE pigments of date seeds
compound to be regarded as a possible colorant for some dightly red-
brown coloured neutral and alkaline products.

© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION diseasd*®l. Thethergpeutic effects of the polyphenolic

compounds have been attributed to their antioxidant

Nowadays, theconsumption of fruit and vegetables  properties. Recently, polyphenolic constituents of
isregarded asimportant and good for hedth. Fruit seeds  various seeds have been reported to contain potentia
intake is associated with a reduced risk of many medicina propertiesincluding antioxidant activities®9.
diseases, including cancerd*? and cardiovascular  Phenoliccompoundsof fruit seedsmainly phenolicacids
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and flavonoids. Therefore, the study of phenolicacids,
flavonoids and high molecular tannins as natura
antioxidantshasgrestly increased.

In addition, colour is an important factor in the
acceptability of food product’®. Natura colorantshave
attracted widespread interest because of their general
hedlth and safety image and numerous other important
properties. Besdes, thar eventud potentid hedlth effects
areattracting considerableinterest in theinternational
scientific community. Thedeve opment of natural food
colorantsfrom natura sourcesisthusrecavingincressing
attention asnatural pigmentstend to replace synthetic
Oones.

The extraction of antioxidants and coloured
pigmentsfrom natural sourcesisdesired, sincethese
bi oactive substances are often used in functiond foods,
food additives, nutraceutical's, pharmaceuticalsand
cosmeticindustries®y,

In North Africaand Arabian countries, date pam
(Phoenix dactyliferaL.) isthemgor fruit treeand an
economicaly important crop for many populations. In
Tunisa theannud date palm productionwasestimated
tobe127 000 T per year with dominance of the Deglet
Nour variety constituting about 60% of the total
production*d, This variety has avery good sensory
qudity andahighcommercid vaue. InTunisia, Deglet
Nour andAllig arethemost consumed varieties®3.

Date palm fruit iscomposed of afleshy pericarp
and seed*+19, Thefleshy part of datesalways playsan
essentid roleinthediet, leaving alargequantity of seeds
asthewaste product from dates. Date seedsare aby-
product of date processing; itisknownthat theaverage
weight of date seedsrangesfrom 10% to 15% of the
date’s weight!™). Date seeds are used in the feeding of
ruminant animals. Thechemica compositionwas. Crude
protein, crudefat, crudefibre and ash range 5-7%, 4-
10%, 12-27% and 1-2%, respectively!16.1822,

Thisby-product of date processingindustriescould
beregarded asan excellent source of food ingredients
withinteresting technologica functiondity that coulddso
beused infood asanimportant sourceof dietary fibre
and pol yphenolic compoundg 6227,

Inthepreviousresearch, the chemica composition
of thewater solubleextract from Deglet Nour andAllig
seedshad been studied in our |aboratory by Bouaziz et
a .21, Thegood nutritional valuesof thewater soluble

extractsarebased on their dietary fibre (80-83%) and
protein (14-17%) contents?”. However, the phenolic
compounds, antioxidant activity and colour of thiswater
solubleextract from thetow studied date seed varieties
Deglet Nour and Allig have not been reported. The
objective of the present study was to explore the
feasbility of using date seedsfrom the most produced
and consumed Tunisanvarieties. (Deglet Nour andAllig)
through theextraction of col oured pigments, polyphenal
compoundsand to evad uatetheir antioxidant activities.

EXPERIMENTAL

Material

The seedsof thetwo cultivarsunder investigation
(Deglet Nour and Allig) weredirectly isolated from 50
kg of datefruit from Degachregion (Tunisa), collected
at the “Tamr stage™ (full ripeness) and kept at 10°C
for aweek. The seedswere soaked in water, washed
to get rid of any adhering dateflesh, andthen air-dried.
They werea sofurther dried at about 50 °C. Date pits,
of each variety, were separately milledin aheavy-duty

TABLE 1: Antioxidant activitiesand phenolic compoundsof
thetwo studied date seeds

Total phenolic Antioxidant
Seed Varieties compounds activity
(mg of GAE/g) (% inhibition of DPPH)
Deglet Nour 38.34%:1.07 78.49%:1.67
Allig 37.78%£0.82 75.28%£0.88

Values in rows with different letters are significantly different
(p=<0.05)

TABLE 2 : CIE Lab parameters (L*, a*,b*) of WSE from the
two studied date seeds

Para- W SE Deglet Nour seeds WSE Allig seeds
metqs L* a* b* L* a* b*
pH2  57.11%0.90 4.84%0.02 24.40%£0.32 57.06%1.20 4.65%+0.32 22.61%:1.45

pH3  56.38%:1.46 2.37%£0.03 22.35%0.35 56.31%:2.42 2.62%:0.08 20.41%:0.74

pH4  54.15%1.96 5.66%:0.35 25.52£1.08 53.34%1.83 6.73%:0.15 23.77%:0.60
pH5  46.44%:3.82 10.48%£0.97 29.18%3.70 50.32%1.02 10.13%:0.12 27.60°:0.40
pHE  42.33%:1.37 19.44%£0.44 30.57%£0.88 45 .22%£0.85 17.78°+0.14 31.11%:0.22
PH7  44.51%+0.72 19.24%£0.16 29.80°:0.30 44.67%+0.12 20.70°+0.38 29.77%+0.83
pH8  40.17%:1.19 25.297:0.44 35.02%:0.74 41.75%2.04 22.70°+0.81 28.06"+1.15
pHY  33.14%1.31 29.02°£1.04 37.65%:2.27 43.45°+1.99 20.96°+0.55 23.23"+0.58

pH10 30.30%1.57 26.83%1.47 32.89%+2.72 37.55°+0.86 25.97%£0.44 30.68*+0.60

Values of same parameter in lines with different letters are
significantly different (p<0.05)
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grinder and then preserved at - 20 °C until analyses.

Lipid extraction was carried out as described by
Besheset d .1 withaSER 148 Solvent Extractor (Velp
Scientifica, Italy) equipped with 6 Soxhlet posts. The
extraction wascarried out over a30 min, withthimbles
immersadinboiling petroleum ether, and 60 min of reflux
washing.

Methods

(1) Preparation of water soluble extract from
defatted date seeds

Thewater sol ubleextract from defatted date seeds
was prepared according to the Tsaliki, Kechagiaand
Doxastakis methode?®.

Theproduced flour of defatted date seed was mixed
with distilled water (1:10 w/v), adjusted to pH 10 with
NaOH and after stirring for at least 40 min was
centrifuged (Backman) at 4000 rpm for 20 min. The
residuewasagain mixed with distilled water (1:5wi/v),
readjusted pH 10 and centrifuged follwing the same
process. Thesupernatantsof both centrifugationswere
blended: Water soluble extract (WSE) and used for the
colour studies(Figure 1).

(2) Preparation of extract from defatted dates
seedsand deter mination of total phenolic content

Defatted dates seed samples (200 mg) were
extracted with MeOH: H20 (4:1 v/v; 5ml) for 24h at
room temperature according Djeridane et al . with
samemodifications. After remova of methanol under
reduced pressure in arotary evaporator at 40°C, the
aqueous solutionwasextracted with ethyl acetate. Then
the ethyl acetate fraction was evaporated to dryness
using arotary evaporator. The precipate was dried,
dissolved in 5ml of absolute methanol and kept at -
20°C.

The pH was measured at 20°C using aMP 220
pH meter (Mettler-Toledo GmbH, Schwerzenbach,
Switzerland).

(3) Analysisof thetotal phenolic content

Tota phenolic content was estimated using the
Folin-Ciocalteu colorimetric method described
previously with alittle modificationt®. Briefly, the
gopropriate polyphenolic extractsfrom Deglet Nour and
Allig seedswereoxidized with 0.2 N Folin-Ciocateu

—=> [y|| Paper

Defatted date seeds
4049

Addition of distilled water 400 ml
pH 10 with 0.1 N NaOH (40 min)

Cenfrifugation
4000rpm, 20 min

Residue
Addition of disitlled water 200ml

pH 10 with 0.1 N NaCQH (40 min)

Supernatant 1
+

Supernatant 2

Water soluble extract
(WSE)

Figurel: Laboratory production of dateseed water soluble
extract (WSE)

Supematant 2

‘ Residue ‘

reagents and then the reaction was neutralized with
saturated sodium carbonate (20%). The absorbance
of theresulting blue col our was measured at 765 nm
with a UV 2401 PC SHIMADZU (Kyoto, Japan)
spectrophotometer after incubation for 2 hr at room
temperature. Quantification was done on the basi s of
thestandard curveof gdlicacid. Resultswereexpressed
asmgof gdlicacd equivdent (GAE) per g of dryweight
(DW).

(4) Radical scavenging activity (RSA)

Thefreeradica scavenging activity of datepalm
syrup was estimated according to the 1,1-diphenyl-2-
picrylhydrazyl (DPPH) method proposed by Turkmen
et a.*8 with somemodifications. A 100 uL aliquot of
samplewasmixedwith2mL of 0.1 mM DPPH radicd
inmethanol and let to stand at room temperatureinthe
dark. Absorbance at 517 nm was measured, sixty
minutes later, using a UV 2401 PC -Shimadzu
spectrophotometer (Shimadzu, Kyoto, Japan).
Methanol wasused asablank and distilled water asa
control instead of samples.

Antioxidant activity was expressed as percentage
inhibition of the DPPH radica and wasdetermined by
thefollowing equation:

(Al_Az)

AA% =[ ]xlOO

1
whereA  isthe absorbance of the control reaction and
A, isthe absorbance in the presence of the sample.
The experiment was carried out in triplicate and the
resultsaremean values.
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(5) M easur ementsof colour

TheCIE Lab parameters(L*, a*, b*) weredirectly
read with a spectrophotocol orimeter MS/Y-2500
(Hunterlab, In., Reston, VA, USA), cdibrated witha
whitetile. Inthiscoordinate system, theL* valueisa
measure of lightness, ranging from O (black) to 100
(white); the a* value rangesfrom - 100 (green) to +
100 (red) and theb* valuerangesfrom - 100 (blue) to
+ 100 (yellow).

(6) Spectraabsor ption

The WSE of date seeds was diluted (1:2) and
adjusted at different pH range from 2 to 10. These
solutionswere transferred to sampletubes. UV—Vis
spectrawererecorded between 250 and 700 nmon a
2401 PC -Shimadzu spectrophotometer (Kyoto, Japan)
equipped with Scan Master manager softwareand a
computer unit. Purewater was used asreference cell
solutions. Each experiment was conducted intriplicat.

(7) Satistical analysis

Duncan’s Test, at the level of P < 0.05, wasapplied
to datato establish significance of difference between
the samples. Statistical analyseswere performed on
satisticd anadysispackage STATISTICA (Release5.0
Stat Soft Inc., Tulsa, Oklahoma, USA).

RESULTSAND DISCUSSION

Total phenalic content

Thetotd phenalic content of Deglet Nour andAllig
seedswasrelatively high for al seed extractstested
(TABLE 1). WSE of Deglet Nour seeds contained
comparabletota phenolic content (38. 34 mg GAE/Q)
than thosefromWSE of Allig seeds(37.78 mg GAE/
). Thisphenolic content wasrecorded for thesefrom
oman date seeds studied by Al Farsi et al.? (31.02-
44.30 mg GAE/g). Although phenolic compoundsare
found in virtualy al plants and plant parts, their
quantitative distribution varies between plant species,
and between different organsin aplant™l. Plant seeds
with highlevelsof phenoliccompoundshavebeen shown
to exhibit high antioxidant capacities.

Similar resultswere reported by Siddhurgju®* that
methanolic extracts of raw and dry heated seed coat of
Tamarindusindica shoots had highlevel sof phenolic

Natural Products

compounds (32.96 mg GAE/g) and corresponding
potent antioxidant activities). Also, Soong and Barlow™
showed that the total phenolic content in extracts of
avocado, longan, mango and tamarind seedswere 88.2,
62,6, 117 and 94.50mg GAE/g respectively. These
values of phenolic content were higher than these of
date seeds. Alu’datt et al.*® (2010) reported that the
Thetotal phenolic content of olive cakeextract ranged
from 2.07 to 3.80 mg of GAE/g, whilethese of date
seed WSE ranged from 37.78 to 38.34 mg of GAE/q.

Scavenging activity on DPPH radical

The DPPH radicd assay could determinetheradica
scavenging activitiesof an antioxidant by measuring of
adecreasein the absorbance of DPPH at 517 nmand
thisassay possessesthe advantage of rapid, facileand
commercialy available®. A concentration-dependent
assay was carried out with WSE and the results are
presented in TABLE 1. Theseresultsprovide adirect
comparison of theantioxidant activity of thetwo sudied
date seed varieties. WSE possessed significant
scavenging activity on the DPPH radical and acted as
an excdlent antioxidant.

The scavenging activity wasranged from 75%to
78% .WSE of Deglet Nour seeds showed adightly
higher scavenging activity than those of Allig seeds
(78.49+1.67 % against 75.28%0.88%).

Colour variation of WSE of dateseedsat different
pH values

TABLE 2 presentsthe CIELab (L *, a* andb*)
parameters of WSE from date seeds. No significant
differenceswasobservedfor & vaueof thetow WSE
(P> 0.05); both having abrown colour (Figure2 and
3). WSE from Allig variety was characterised by a
slightly higher L * and lower & valuesat pH 8to 10
compared tothe Deglet Nour WSE. Thissuggeststhat
thislatter isdightly darker inakainepH. Thiscould be
explained by a better extraction of the pigments
responsiblefor thedark colour at alkaline pH. Bouaziz
et al.®¥ reported that the Allig seedswere darker than
Deglet Nour seeds.

Indeed, for example, at pH 9a* and L* of Deglet
Nour seed WSE i$29.02+1.04 and 33.14+1.31 against
20.96+0.55 and 43.45+1.99 for Allig seed WSE,
respectively. TheWSE of date seedsistruenatural dyes

A Tudéan Journal
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Figure?2: Effect of pH variation on W SE colour of defatted
Deglet Nour seeds. W SE: water solubleextract
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Figure3: Effect of pH variation on W SE colour of defatted
Deglet Nour seeds. WSE: water solubleextract
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Figure4: UV-Visible absorption maxima at different pH values for the WSE pigments of defatted (a) Deglet Nour seeds and
(b) Allig seeds. WSE: water solubleextract, DN: Deglet Nour,AL: Allig
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Figure 5: UV-Visible spectra of the WSE Allig seeds re-
corded at different pH values from2to 10. WSE: water soluble
extract
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Figure6: UV-Visible spectra of the WSE Deglet Nour seeds
recorded at different pH values: from 2to0 10. WSE: water
solubleextract, Number presented theabsor ption maxima
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Figure7: UV-Visible spectra of the WSE Deglet Nour seeds recorded at (a) pH 2 and (b) pH 10. WSE: water soluble extract,

Number presented theabsor ption maxima
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Figure8: UV—Visible spectra of the WSE Allig seeds recorded at (a) pH 2 and (b) pH 10. WSE: water soluble extract

and by consequencetheir incorporationinthefoodstuffs
has an effect on the col our of thefinished product.
The spectrophotometer profilsof thetwo studied
WSE from Deglet Nour and Allig seeds were
represented infigure 4, 5, 6, 7and 8. At pH 10, UV-
Visible spectrums of the WSE of date seeds were
characterized by the presence of four abosorption maxima
(Figuredaand 4b), thefirst mg or and the second minor
absorption maximain the UV regionlocated around
288 nm and 322nm, respectively (Figures5, 6, 7a, 7b,

8aand 8b).

In addition, two other lessintense maximum | ocated
at 442 nm and 505 nm were also observed invisible
region.

AtpH 2to 9, for Deglet Nour seed WSE, the UV-
Visiblespectrumwas characterized by the presence of
absorption maximaat 304 nm (Figure4a), for Allig seed
WSE, the same maximaabsorption (at 304nm) was
appeared at pH 2t0 8.

When decreasing pH from akaineto acid values,
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thevisible absorption maximafor WSE of date seeds
despaired for pH 6-5 to 2 (Figure4aand 4b) and the
shape of the spectrum was unchanged but a steady
decrease of the absorptionintensity wasregistered, as
canbeseeninfigure5, 6, 7a, 7b, 8aand 8b).

For Deglet Nour seed WSE, from pH 2to 4, three
maximaof the UV absorption were observed (Figure
43). Inaddition, at pH 5to 10, themaximum at 442 nm
was also observed. At pH 7, a new maximum was
detected at 480, ashoulder at 505 nm at pH 8, 9 and
10 and to stabilise atwo visible absorption maxima.
From pH 2to 10 agradua increase of the maximum
absorption at 288 nm was observed, concomitant with
the appearance of the maximum located around 442
nm and 505 nm asshowninfigure6.

For Allig seed WSE, an equivalent evolution was
observed compared with thesefrom Deglet Nour seed
WSE (Figure 4b). Thus, for pH ranging from 2to 5,
threemaximaof the UV absorptionwererecorded at
288, 304 and 322 nm. From pH 6 to 7, four maxima
were observed, respectively, at 288, 304, 322 and 480
nm. At pH 8, fivemaximawere observed, respectively,
at 288, 304, 322, 480 and 505 nm. Only the latter
were observed from pH 9 to 10 except the maxima
UV absorption at 304 nm.

In contrast, no noticeable variation was observed
inthe case of theabsorption maximum around 288 and
322 nmwhich remained almost constant inthe studied
pH range (Figure4aand 4b).

WSE wasred-Brown colour frompH 5to 10. This
colour becamelight with pH decrease. At pH 2 a* was
4-5 against 25-27 at pH10. Darkness and redness of
WSE could be due to the better extraction of red
pigments of the date seeds. From pH 2to 5, the WSE
pigmentspreci pitated. Thispreci pitationincreased with
thedecreaseof pH. Thepigment responsibleof darkness
and rednessof WSE could beduetothepossibleliaison
and interaction of different components(fibre, protein
and pigment) and the preci pitation of red pigments of
date seeds at pH ranged 2-5. The decolourization of
WSE pigments of date seeds can by explained by
denaturation of protein and the colour devel opment of
the WSE wasrd ated to the protein conformation. These
resultswas similar of these reported by Kouji et a9,
They explained that the splitting of the S-Slinkage of
DSP-modified phycocyanin molecule caused the

—=> [ul| Paper

reduction of colour development of phycocyanin under
urea-treatment and the colour development of
phycocyaninisclosaly associated with itshigh order
structure of protein. Moreover, the reversibility of
denaturation and renaturation of protein conformations
can beduetoinrelationto their functiong®.

Dueto the effect of pH, WSE can be used at the
sablegatein neutrd and akainecondition. Itsproperty
of changing colour with pH will help in the food
processing and other applications. These results
suggested that the WSE of date seedscan beconsidering
anatura dyeandthear incorporationinfood formulation
hasan effect on product colour.

CONCLUSION

Thestudy aimed to characterisethe WSE from date
seedsfor antioxidant activity. Theresults showed that
WSE exhibited an excellent antioxidant activity.
Furthermore, itisimportant to study date seed phenolic
compound profilesthat may contribute to antioxidant
activity inthismaterid.

Moreover, thiswork showed that the colour of the
studied WSE from the two date seeds varieties was
significantly influenced by pH. In relatively acidic
aqueous medium, the pigment occurred asalightness
colour. From pH 5 the pigment colour intensity
increased, whiletherewas agradual to more brown-
reddish colour. The possibleuse of the studied pigment
asafood colorantindightly neutra and akdineproducts
should therefore be considered.

Thiswork finally opens perspectivesfor further
investigations of anumber of other properties, such as
temperature stability and the studied therel ationships
between colour and protein/ fibre, remain of ahigh
interest and should beinvestigated.
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