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ABSTRACT

All diseases of the olive causes considerable yield losses and represent a
threat to the olive. Sooty mould, the Cycloconium, Verticillium wilt and
Tuberculosis of the olive are diseases that can cause the most damage at
the olive because they address not only leaves but also fruit. This study
examines the relationship between the attacks of bacteria and fungi olives
with the control of the olives by natural phenolic compounds against these
attacks. Microbiological analysis of olives (Olea europaea L.) in Algeria
showed the presence of seven bacterial genera (Erwinia, Serratia,
Xanthomonas, Acinetobacter, Clavibacter, Hafnia and Shigella) and
eleven kinds of fungi (Penicillium, Alternaria, Geotrichum, Cladospo-
rium, Ulocladium, Mildew, Aspergillus, Trichotechium, Aspergillus Niger,
Rhizopus and Monilia) that vary between healthy and infected fruit. The
study of phenolic compounds showed varying levels of tannins, alkal oids
and flavonoids between healthy and infected fruit. This shows that se-
cretes the olive phenolic compounds to defend themselves against bacte-
rial and fungal attacks. © 2011 Trade Sciencelnc. - INDIA
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INTRODUCTION

Olivetree (Olea europaeaL.) isone of the most
important fruit treesin Mediterranean countries, where
they cover 8 million ha, accounting for amost 98% of
theworld crop. Thisdemonstratesthegreat economic
and socid importanceof thiscrop andthepossibleben-
efits to be derived from utilisation of any of its
byproducts*2.

InAlgeria, olive cultivation isabout 48% of tree
and thus congtitutesthemain cultivated speciesof fruit.
Thediseasesof plant can reducetheeconomic val ueof
al biologica species. Mogt of thesediseasesare caused
by fungi and bacteria.

All diseasesof theolive causesconsiderableyield
lossesand representsathreat to theolive. Sooty mould,
Cycloconiumor the Eye of apeacock?®4 and \erticil-
liumwilt5" arefungal diseasesthat can causethemost
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damageat theolive becausethey addressnot only leaves
but also fruit with Tubercul osis of the olivewhichis
widespreadindl areasof olivecultivation. In Mediter-
ranean countries, theinsectstransmit fungi and bacteria
that causefruit rot.

Moreover, thework doneon other plants showed
that plantsattacked by lants secrete phenolic com-
poundsthat play arolein defense agai nst phytopatho-
genic attack®,

Indeed, phenolic compoundshaveamajor rolein
theinteraction of the plant withitsenvironment; they
may be subject to significant fluctuationsagaingt theag-
gressionsof theenvironment contrary to thecompounds
of primary metabolism. Very important mechanismsare
set up by the plant during the development of resis-
tance against the abiotic stress (heat stress, water ...)
or biotic stress caused by pathogens?.

Thepresent work amsto assessthemicrobid patho-
genthatispresentintheolivesof Tlemcenregion, andto
show the defense strategy of the olive by the phenolic
compoundsagaing theattacksof olivespathogens.

MATERIALSAND METHODS

Description of thestudy area

The Station study liesintheregion of Tlemcen, in
northwestern Algeriabetween 34 ° and 35 ° 30 ‘north
latitudeand 1° 20’ and 2 ° 30 © west longitude. It is
semi-arid bioclimatic atmosphereless cool winter.

Microbiological study
Sampling of olives

Olivesvaiety Sgoiseareharvested at asmilar dage
of maturity, but from untreated orchardsand are used
to study microbia florapresent inour olives. Fruit were

divided into two batches: onefor olives healthy and
onefor olivesinfected.

Mycological analysis

For theisolation of fungi, wecut fragmentsolives
hedthy andinfected. Thisfragment wasplanted on PDA
medium supplemented withAmpicillinat 0.6mg/|. af-
ter incubation at 25°C for 6 days. Imports isolates were
subjected to purification and morphological identifica-
tion, referring toi*?,
Bacteriological analysis

Fragmentsof hedthy and infected olivesare seeded

on nutrient agar supplemented with Nystatin (0.6mg/
). After 24hincubation at 25°C, the strains were puri-
fied and identified based on their morphological and
biochemicd test.

Sudy of phenolic compounds

Collection of olivesfruits

Thehedthy and infected olivesharvested weredried
inthelaboratory away fromlight and moisture. Olives
werecrushed inamortar into fine piecesand then sub-
jected to defeatting with hexane using Soxhlet.

Plant extraction

10gof defatted powder of theoliveswasweighted
into adequate glass beaker and 10 ml of aqueous ac-
etone (70%), 500 ml of aqueous methanol (80%) and
500 ml of acetic acid in ethanol (10%) wereadded. The
beakerswere suspended in awater bath and homog-
enizedwithan (ULTRATURRAX, IKARWERKE) a
13500rpmfor 30 minat 4°C. The content of each bea-
ker wasfiltered separately through filter paper. Theres-
duewas againtreated with smilar manner.

Deter mination of total phenolic, tannin and fla-
vonoid content

They weredetermined using extract sampleof aque-
ous acetone because of the higher solubility of tannin
and phenolic compoundsin agueous acetone sol ution,
and acetone prevents oxidation of phenol g4,

Deter mination of total phenolic content

The amount of total phenolic content was deter-
mined by Folin-Ciocalteu procedure®?. Aliquot (0.1
ml) of each sampleextract wastransferredinto thetest
tubesand their volumes made up to 3ml with distilled
water. After addition of 0.5 ml Folin-Ciocalteu reagent
and 2 ml of 20% agueous sodium carbonate, tubeswere
vortexed andincubated at room temperatureunder dark
condition. The absorbance was recorded after 1h at
650 nm JEN WAY 6405 UV/Vis spectrophotometer.
Thetotal phenolic content was calculated asaPyro-
catechol equivaent (mg PE/g DW), fromthecalibra-
tion curveof Pyrocatechol standard solutions(range 1-
15mg/ml), givinganequationas
Absor bance=0.0132 Pyr ocatechol (mg/ml) - 0.035 (R?=0.997)
All testswerecarried out intriplicate.

Deter mination of tannin total content
It was determined by Folin-Ciocalteu proce-
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durel®® after removal of tanninsby their adsorption
on insoluble matrix (polyvinylpolypyrrolidone,
PVPP). Insoluble, cross-linked PV PP (100 mg) was
weighed into test tubes and 1 ml of sample extract
added to 1 ml of distilled water. After 15 minat 4°C,
tubes were vortexed and centrifuged for 10 min at
3000g. Aliquots of supernatant (0.1 ml) weretrans-
ferred into test tubes and non absorbed phenolic
determined as described before. Calculated values
were subtracted fromtotal polyphenolic contentsand
total tannin content expressed as a Pyrocatechol
equivaent (mg PE/g DW). All measurementswere
doneintriplicate.

Deter mination of total flavonoid content

It was determined based on theformation of fla-
vonoid-a uminiumi* 1 ml of each sampleextract was
mixedwith 1 ml 2% a uminium chloridesolution. After
incubation for 15 min at room temperature, the absor-
bance at 430 nm was determined in JEN WAY 6405
UV /Visspectrophotometer. Thecalibration curvewas
performed with Rutine (range0.1.1 mg/ml), giving an
equation as
Absorbance=2.302 Rutine (mg/ml) + 0,021 (R?=0.992)

Theresultsareexpressed asRutineequiva ent (mg QE/
gDW). Testswerecarried out intriplicate.

Extr action of flavonoids, total alkaloidsand tannin
Total flavonoids

Sampleextracts of agueous methanol were evapo-
rated to dry under reduced pressureat 45°C. The dried
weight obtai ned were measured and treated with 10 ml
of hot distilled water in order to dissolveflavonoids.

Then, they were extracted with ethyl acetate
(3x10ml). Theremaining extract was continuoudy ex-
tracted with n butanol (3x10 ml). Ethyl acetate extracts
and n butanol extracts were washed with dried
Na2S04, and evaporated to dryness under reduced
pressureat 45°c.

Thedried weight of each extract were measured
and stored at 4°c for further tests!*®.

Total alkaloids

The method reported by!*®l was employed. So,
sampleextracts of (acid aceticin ethanol) were con-
centrated to onequarter of theorigind volumeand pre-
cipitated the a kal oids by drop wise addition of con-
centrated NH4OH until thepH is10. Then they were
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collected by centrifugation. Each precipitatewaswashed
with 1% NH4OH and recentrifugated.

After, they werecollected, dried and stored at 4°C
for further tests.

Total tannin

It isproduced by the method of* which consists
of acold maceration for 4 days, 10 g of the defatted
powder inthe presence of 180to 100 ml distilled wa
ter and acetone, then filtration and evaporation acetone
by arotary evaporator. The agueous phaseis depl eted
of itstannin contained in ethyl acetate and then evapo-
rated to dryness by rotary evaporator.

RESULTS

Mycological analysis

Thetestsperformed on al samplesolivereveaed
the presence of eleven generaof fungi: Aspergillus, Al-
ternaria, Geotrichum, Penicillium, Cladosporium,
Ulocladium, Trichotechium, AspergillusNiger, mil-
dew, Monilia, Rhizomucor (Figure 1).

Theresultsof mycologica andyssshowed thepres-
enceof six typesfor hedthy olivesand olivesfor eleven
generainfected (TABLE 1).

Bacteriological analysis

We havefound thefollowing bacterid genera: Ser-
ratia, Hafnia, Shigella, Clavibacter, Xanthomonas,
Erwinia and Acinetobacter (TABLE 2).

Extract yield

TABLE 3 showed theextraction yielding obtained
for each extraction from healthy olivesand olivesin-
fected. We observed that the highest yield of alkaloid
content on the healthy olives (27.87+ 0.17%) com-
pared with Tannin extract (7.37 + 00%) followed by
flavonoid Butanolic extract (7.2 + 0.01%) and Fla-
vonoid Ethyl acetate extract (6.00+ 0.05 %). For ol-
ivesinfected, weseethelevelsarehighfor thetannins
(25.66+ 0.1%) followed by those of alkaloids extract
(11. 25+ 0.11 %).

Determination of total phenal, tannin and flavonoid
content

From TABLE 4, wenotethat thelevel of phenols
inoliveinfectedisabit high (21.520+ 0.24 mg PE /g
dw) compared tothat of hedthy olives(15.81+0.1mg
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Figurel: Macroscopic appear ance of somefungi obtained (PDA medium, 25°C, 6 days) (A: Geotrichum, B: Alternaria, C:
Trichotechium, D: Aspergillusniger, E: Rhizopus, F: Ulocladium, G: Aspergillusand H: mildew.)

TABLE 1: Percentages of fungi in infected and healthy TABLE 2: Percentage of bacteriain infected and healthy

olives. olives
Genre healthy olives% olivesinfected % Genres healthy olives%  olivesinfected %
Aspergillus 17,33 3 Serratia 15,59 19,9
Alternaria 20,67 22 Hafnia 10 2,77
Geotrichum 14,67 17,21 Erwinia 2,41 10,23
Ulocladium 10,59 12,33 Acinetobacter 62,33 35,67
Cladosporium 8,33 3,77 Xanthomonas 59 24,77
Penicillium 28,41 33,77 Shigella 3,77 2,33
Aspergillus niger 0 2 Clavibacter 0 4,33
miﬁf’:s g 123 PE /gaw). Thetannin contentinolivesinfected (0.1530
Trichotechium 0 ’1 i 0.03mg PE /g dw) is higher compared with flavonoid
o infected olives (0.3540+ 0.07 mg RE/g dw).
Oidium 0 1,59
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TABLE 3 : Yields of different extracts from olives fruits
healthy and infected

healthy olives olivesinfected

% %
Alkaloid extract 27.87+0.17 11.25+0.11
Z)'(?;’;Cft‘o'd Bthyl acetate 6601005 754208
Flavonoid Butanolic extract 7.2+0.01 8.52+0.24
Tannin extract 7.37£00 25.66 + 0.1

TABLE 4: Total phenolic, flavonoid and tannin of different
extract fromolivesfruits

healthy olives olivesinfected

15,8100+ 0.1 21.520+0.24

Total phenols (mg PE/g dw) (mg PE/g dw)
Total flavonoid 0.1045 + 0.002 0.8540+ 0.07
(mg RE/g dw) (mg RE/g dw)

. 0.1530+ 0.03 0.0840 £ 0.00

Total tannin (mg PE/g dw) (mg PE/g dw)

DISCUSSION

Microbiological study
Mycological flora

Thesgnificant presenceand diversity of fungd spe-
ciesinour samplesaredueto environmenta conditions
favorabletother development duringtheandysisyear,
thematuration of the olive orchard and having not un-
dergone phytosanitary trestments. Thetota fungd flora
of our samplesshowed adominanceof filamentousfungi
sporulating very gifted with great power of therelesse:
Penicillium, Aspergillus, Alternariaand Ulocladium.

Theproliferation of fungi ismoreabundant ininfected
thanin oliveshedlthy, especidly that of the genus Peni-
cillium*819, According’®, The Wed th of fat suggests
contamination by Penicilliumhighlipolytic activity.

Work ontheolive of Tlemcenreveaed the pre-
dominance of Penicilliumand Aspergillusincluding
Aspergillusniger, injury spawning and exit holes car-
ried by insectshave grestly facilitated theinstallation
of thismycoflord?Y. Similar resultswereobtained in
Moroccol?2.

Ontheother hand, thekind of Alternariaispresent
inhealthy olives (20.67%) and infected (22%), reflect-
ing the dispersal of spores of Alternaria by the air
stream. Weisol ated thetwo pathogensresponsiblefor
sooty moulds: Alternaria and Cladosporium. The
presence of thelatter by asmall percentagefor olives
infected (3.77%) isdueto acompetition between the

—=> Regulor Paper

twofungi and between dl speciespresent inour samples
of olives.

Bacterial flora

The presence of bacteria florain healthy andin-
fected dlivesasfungd floraisdueto climatic conditions
favor, to alack of work soil sinceit isasourceof con-
tamination and a sothelack of treatment of the orchard
throughout thelife of thesetrees, but mainly insects,
whose attackshaveled to their ingtdlation by the bites
madeonfruits.

Acinetobacter isdominant intheolives; it causes
about62.33% of healthy olives and 35.67% of olive
infected. The presence of these bacteriaisagood sign
that confirmsthat it hasarolein plant defensd?l.

The genus Xanthomonas is a pathogenic bacte-
rium foundin our hedthy and infected samples?d. Have
reported the presence of Xanthomonas for the first
timeinNew Zedand ontheolives.

Our resultsreveal ed the presence of Erwinia sp.
Whichisan enterobacteria, in healthy olives (2.41%)
and olivesinfected (10.23%). According towork by,
Erwiniawasfound associated with tumor of theolive
induced by Pseudomonas savastanoi. The presence
of Hafniaand Shigellaininfected and uninfected ol -
iveswethink it isalaboratory contamination during
handling.

Phytochemical study

Thepulpof thedliveistherichest part of tota phenols
asitisthemost attacked by different pathogens?. In
the hedlthy fruit, thetota phenol content was15.81mg/
g, comparing with that found by?¥. (0.9 mg /g), we
notethat our resultsare higher. Thedifferenceisprob-
ably dueto olivevarieties, climates and the degree of
ripeness of fruit. The phenolic composition of fruitsis
closdly rdated to the variety!?",

The content of infected olive phenols(21.52 mg/qg)
ishigher thanthat of healthy olives(15.81mg/g). Thisis
justified by the role of these compounds in defense
against aggression. According and® phenolic com-
pounds are synthesi zed following apathogen attack.
Thesecompoundsmay a so protect plantsby inhibiting
enzymesthat degradethecdl wall, they havean effect
on fungal growth, they are known asantifungal sub-
stanced®-33,

On therate of tannins and flavonoids, we notice
that itishigher anongtheoliveinfected thanin heathy
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olive. Thisisnot the case of alkaloids; they operate
primarily inthe defenseagaingt fungal and bacterid dis-
easesdueto their antibiotic properties®. Theninter-
vene phenoliccompounds(tanninsand flavonoids) asit
wereof the constituent compounds.

Thedkaloidsare more effectivethan flavonoids.
These compoundswill act directly onthe parameters
related to growth, development and reproduction of
theaggressord®!. Theresultsshow that our olivesare
contaminated by different microflora, which vary be-
tween hedlthy and infected olives. Thebiochemicd study
alowsknowing the defense strategy of theolive start-
ing with the alkal oidsis more effective because they
work after thetanninsand flavonoids.

Fromaviewpoint of potentid goplications, thisstudy
has confirmed that the secondary substancesmay be
good candidatesfor use of theolive plant.
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