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Controlled fermentation of Moroccan picholine green olives by oleuropein-
degrading Lactobacilli strains
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Lactic acid bacteria Yeasts and Moulds Total Mesophilic Microblota
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x fsf Gon gbsfe/Uif Ipufsdupo lcfuxk £fo ppdvibupo boe uh £ Ifggfdit thoRdbour bagfdufe Ng=1 /112 * i f Ifwpmupo pghi £ MBC gpgviibupo /Uit
apqvibubo bgtppdvibufe privEt tipx fe b trmhiutbdsfbt £ pn 168D : 218 1p bepvull i dgv n MP? evsph ki £ Rerur 6 bzt gt £ gpdftt-pmpx fe kz
b lefdsfbtf hp tbe g £ bubgpvoe 13 /ledg\/n MP2 buni £ Ifoe Ipghd £ lggdftt NGhvsef 2*/Uif lobwsmMBC Igpgvibupo pghd £ o Jppdvribufe prgvEt
Jpouprtitipx fe b oqi efwimpan fougpn bepvurl3dgy n MP2 ap bdi FwE 2 3 217dgy n MP2 evsph bi £ BetuB 1 kebzt-gpmpx fe oz b thiue fdsfbt £
p Itbeg( £ bul2 9 !215dg\zn MP2 ibuni £ 1foe Ipglui f lofsn fobupo !ggpdftt/Uit lefdsfbtf In bz Icf levE hp i f !figh Pbupo pg'u £ MBC tgfdift
opo tvgagpsph i hi bdeir Wowft Chibupvst-2 : 96* boe Igpreqi fopnt Mboe fuf fubm3119-Spedhvf{ fubm-311 : *bddvn vibuph levsph hi £
ofsn fobupo gepdftt/ib bddpsebodf & ji )Obobhpv fub-3114 *4i £ iftvmt pobpfe itipx fe b e fufshfaps bodf bgttfrfdufe Hodwcbdimitubpt
M/gripotbsm 286 boe M/gfowptvt T211*H efwfmpgiph b hppe gfsn foubupo ggodftt ez epn pbuph Wi f zfbtulc pdi fn Hombdugviz boe hfbe ph kp
Ui £ qepwfn foupghi £ 1 zhfo i rvbmiz bglfsn foufe prjvft /Ui £ Robmdpodfoubupo pgMBC Gfme )3 218dgv n MP2*pobpfe th bfsn foufe privft
pghsfbuth gpabodf sk fwinpgph i £ gvodupobrigspafarft gt £ foe pevdut PAf i £ h FAgpcpb it Stgpotionf st £ Bbwpsboe Wi £ ifywsf bg
ui f foe hpevait NHbssep Gfsodoef { Fulm 2 : : 8-T&0di £{ FubmB111%/

Uif zfbtuboe h pvre gpgvrbupot pghbmii £ bttbzt tipx fe b ldbgi efwiman foukevsph i f Betul 6 bzt gt £ ofs fobupo gpdftt ip bdi jfwf b

nbyh vn bgb6 217dgy n MP2 )G hvef R*/Bgfsid f Betulgibt £ £ zfbtulgpgvibupo itipx fe b tthiue fasfbtf ip tibe jg( £ bubspvoe 216dgy n MP2

vounu £ Ifoe pghi £ lgfsn fobupo lggpdftt/Trhiule fpfsfodft I izfbtuboe m pvre boe In ftpgi il n FApcpib fwpmwupot x f<f petfafe P i f

Ppdvibufe vt Gon gbsfe ip Wi f o Jppdvibufe omvft dpoupnt/U i £ Hopdvribupo pglomivft &k ji M/grbotbsm tipx fe thojidboulke fofsfodft Hp i £

fwpmvupo pgid £ izfbtuboe n pvre gpguribupo evsph i £ Retulgpvsik ££1t dpn gbsfe ip o Jppdvioufe prgvft )dpoupri-cvuop thojidboule tofsfodft

x fof pctfavfe hpx beet i f ifoe pghil £ iggdftt/T px fwfsdu £ Hopdvribupo & ji M/gfowtvt T211 tipx fe b ithoFdboufagfdulpo ki kqpgvribupo bu
tpn feipfsfoul ftpgid £ iggodftt H Bon gbsipo & ji Wi £ brvft Hopdvibufe & ji M/grpotbsm T286 boe i £ vo Jpopdvribute orgvft dpougort/

Uif bduvf efwfipgn foubghd £ zfbtuboe h pvre kpgvibupo evsph Wi £ Retukebzt bglgfan fotbupo h bz ke f eve ip Ui £ bddvn vibupo bgbwvisfout boe
mx dpodfoudbupot pglgpregi foprt /Uit h Hgpciib \dbo laipz b lepvernt 'sonf bt lgfsn fobuivf boe ltgpibhf h Appshboin t P pmf Iofs fobupo
JBgpzp Meqf { fubm-3119*/Ui figsftfodf buti £ lcfhoih pggfan forbupo Kdbo h qw kil £ hepx u pgMBC YUtbgburbst boe Lpu( flEpv-3115-
Ivabep fubm3123*/Uifilefdsbtf evsph Wi f itfdpoe gibtf bghi £ lgfsn folbupo h bz ifbe kp h gpsboupshboprfqui bustvuft-defufsy pph i £
rvbmjz boe Abwpsipghi £ Ifoe lggpevdurboe n bz h ggpowt i f lepn Ppbodf pghi £ lcpdi fn fHombduvjez pgMBC &k 1 1li i 1 him leftFe hp bttvsf i f
vt o pubotgps bupo/

Uif !domppsn !gpgvibupo !tipx fe-!P ! ppdvibufe !bttbzt-'b !'doap !efwhiipan fou'!gpn !bcpvu!Zladg\/n b2 p !'bdijwf !'b Inbyh vn !pg
471D 8214dgvn MP2 levsph i £ Bstulé ebzt-4pmpx fe loz b lestuid sfevdupo boe i pbupo buld £ ifoe gt £ itfdpoe x ££1 bglgfsn fobupo NGhvst
3*/Uif o ppdvibufe prvft dpouprtitipx fe i f ithn £ bggfbdodfdcvuik ji b lefribz bgbcpvull kebzt i Bon gbsipo & ji Hpdvioufe prgvft /Uif
tibgi zwdpddjgpquribupo itipx fe-p bmid £ bttbzt-b idbgf kefwian foulevsph i £ Bstul 1 kebzt pggfsn fotbupo-gompx fe lcz b ledbtufl Isfevdupo
boe i1 Pbupo butd £ i fe x ££1 pglgfsn fobupo NGhvsf 3*/Ux p x bz BOPWB k ji Cpoggfepoit gotuftit lebib 'sfwfbrfe hibuli £ Hpdvibupo og
prwft )x ji M/\gripotbsm 286 boe M/gfowptvt T211*ithofdbour bagfdufe i £ fwpmupo pgldpmips t boe tibgi zpdpddjigpguibupot - 1 Jif b £
MBC !tubipt vtfe bt ltibafshsfx levsph i f lgfsn fobupo lggpdftt/Uit Boeph % 1P bhsffn fouk ji hii f Isftvmt pebpfe loz )Cfopdbtb fubm-
3126*peilouph i f gsftfodf pgM/krbobsm tibafsii pvhipvuld £ lgfsn fobupo ggpdftt-x i 3if itbgi zpdpddiboe Wpmps tletbagfbsfe bafs
41 boe!: 1 ebzt pggfsn foubupo-isftafduvfne/Uif frh pbupo gt ftf kpguribupot ifbet ip Wi f H gowfn foulp i f izhfod rvbme bggfsn foufe
prwft/Ain bz lcf levE p i £ bouh Fspcridon gpvoet boe hp b lggphsfttivt bdeRdbupo ghi £ lgfsn fouph lespf gpevdfe oz odud bdie cbdufsh
JLrbfoibn n fs!fulbr-2 : : 5-N betimp fubm-3116*boe hp Wi f prfveqfp boe it lizegpret I lggpevadt 10 zdibt fub-2 : : 1*U1if Ifevdupo D i f
n ftpgijmh FApcpb lgpgvibupo lepx otiefbn pghi £ lgfsn fobupo lggpdftt itipvre hfbe hp i f itdbejg{bupo pghi £ Ifoe lggpevdulevsph i £ lgptu
ofen fobupo ibtf/

Coliforms Staphylocoee
1
5
4 == Conlrol
% === L plantrrn
T 2
§ —a— | panfosus
2
1
o

1T 6 1116 21 25 31 35 41 46 51 56 61 16 11 16 2 26 3 3 4 46 51 56 6
Days Days

Ghvsf B Awpwupo bgdpmipsh t boe itbgi zpdpddjtp vt lespft levsph lgfsn fotbupo budl 1°D /N N Dpoupmivo Hppdvibufe hsffo
prgvEt tgpowofpvt lgfsn foubupo*-N mN M/lqrivotbsm ;H sffo pmwft Hopdvibufe & ji Modpcbdinvt lrivotbsm T286tubp-N AN M/
afowptvt ;Hsf fo prvft Hopdvribufe & ji Modpchdimwt gfowtvt 211 b /Mibmwft )M/grivotbsm Wt !DpoLg)rrf—!stwft M/gfowtvt
wt Dpouprt-Twbmw £t )M/igrbowbsm. it /g foptv*/r S b £t leofsitho Rdbouz Hg=1 46 *+ % $ i b £t te gpfsitho Rdbou
Ja=1 4246 o £ e ffsiho Rdbouz g=1 4124/

4/3/Q1iztiipdifn Fbmbobnzti UPQ

U1if Hpdvribufe prgvft-i ji M/grbotbsm T286 psM/igfoptvt T211-tipx fe bogR epgp gl bpn 7 ip 56 evsph i £ Bstulb ebzt pglbfen fotbupo-
gmpx fe lez b itmhiusfevdupo p tbe ju( £ bubsgpvoe GT 15 vounul £ Ifoe pghi £ lgfen fotbupo ggpdftt NGhvsf 4 */Uif vo ppdvibufe prjvft dpougprt
tipx fe if !thn f hefoe & ji 11 hifsigT mbwit hibo iptf e fe 1D Ppdvibufe orgvft /ULf losff bdRir itipx fe b dpoupvpvt !Hdsfbtf 1 bm
bttbzt hp bdi jwf-buli f foe g f lgfen fobupo ggpdftt-l/: & boe 2& o pmvft Hopdvnbufe 'sftgfdufie ik ji M/gfowptvt T211 boe M/gribotbsm
T286-boe !l b& P i f Gpouwpm)Ghvsf 4*/Uigpvhipvuld f lgfs fodbupo lggpdftt-u f bdijr Wowft pebpfe P i f Ippdvibufe forgvft & f<f i hifs
uibo Uiptf g £ Gooupn!

== Canlrel == Contral
- L. plantanim —&= L plantium
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g os
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1 6 1116 21 26 31 36 £1 46 51 56 61 1 6 11 16 21 26 31 36 41 46 51 56 61
Days Days

Ghvsf U /AFwomvupo pglgT boe G f bdkiz ) fivdufl bdf * H bmef Lspft fhdvebufe bud1 19D /N o Dpoupmivo jppdviiufe heffo
prvEt !tgpoofpvt lgfsn fotbupo*-IN mN 1M/!qrivowbsm ; Hsffo lprvEt !ppdvibute x i Modupcbdimvt Iqibotbsm 1T286 tubp-
& AN M/gfoptvt;H sffo brvEt HhpdviouFe ik i Modpcbdimt fouptvt T211 b /Mibmw £ M/rivotbsm Wt Dpoupmt-# Whiv £t
M/gforptvt Wt Dpousprt-l Wonv £t )M/gribotbsm it M/gforptvt /M b £t etofsitho Rdboue a=1 /.6 45 T Tibmw £t e tofs
thoRdbour hq=1 42 *++ 5 b £t e tofstho Rdbour g=1112%/

ThoFdbouefofsfodft \g=1/112*H YT boe bdrjr Wbwtt k fsf pctfavfe levsph hii £ lgfen fobupo ggpdftt ik ifo i £ Hppdvioufe boe o Jppdvrioufe
prvft & £<F Idpn gbsfe/!T px fwfslop thoRdbouletofsfodft x f<f pctfawfe-levsph 156 lebzt pghul £ Iggpdftt-lcfk £fo bttbzt Ippdvioufe x ji M/
arbobs/n T286 boe M/lgfowtvt IT211/Uiftf lefgfsfodft I IgT boe bdjpjr Idibohft lcfux ffo i f Idpoupmfe lgpdftt )ppdvibufe omvft* boe
tgpowofpvt lggpdftt vo Jppdvibufe ot t*gbagivibse i £ idg bdijidoupo-pedbuf i f idbg Htibmbupo boe bdejidoupo duft pghd £ MBC
tubPp bwisii £ FAgpcpib bbwsomz bttpdjufe k ji Wi f tgpodbofpvt hgpdftt/

M/!aribobsn boe M/!lgfowptvt i fsf lefn potubufe hp libwt b lihi bdejadbupo Isuf ! i f Idpoupmfe lgfsn fobupo pglQpswhvitf B{fifib boe
Bsfrvpb hsffo prvf Wosifujft )I vabep fubm-3121 -0 fsft fubn3119*Pul fsbvulpst Isfaparfe b idotufsbdiRdbupo Pg!ppdvibufe N bo {boJjip
hsffo prmwft & ji M/grivotbs/m i i fsuibo Wi f tgpobofpvt ggpdftt evsph i £ BstuB 6 bzt bglespph MfbnTaodi £{ fubmB3114*/

Uif pdsfbtf Ip bdejr n bz lcf leve hp i £ n fAgpc pmbduviz pgh ftpgi o bde lgpevdph h fAppshboin t-n bim MBC-tgpsf s Ph lcbdufsp-
dpmpsn t-boe lgfsn foubuivf Izfbtut \Chrinuipvet-2 : 96 -Gfpdoef { E I { fubmt2: 96*/Uif lcpdifn Fombduviz pghi ftf h Appsbojn th bz lcf

bdugibufe lez il £ oaquhn bmiufn gfswsf pg!pdvcbupo h bipbpfe budl ID-boe 1 hi idpoufout pgltvhbst boe pul fslovisifout 1 lespft-evE hp i fF
g PRmHupo opn prgvft bp lespf/ULf bdieje Wowft pcbpfe bef i him leftie p Hh gowt Wi f i zhjfoid rvbmz oghi £ foe lgpevart pAf i £

gbuiphfoii Icbdifsp Ibsf ItfotFnt boe !sqme ! Pbufe 1 Ibdf i dpoeimbot N fsft Ifulbm-13119-10bobhpv [fulbm-13119%/Ibeffe-u £ 1dbqk

bdeRdbupo pghi f espft pevdfe oz i £ MBC tdbsfsh bz Hpdsfbtf i £ gsfwbnfodf pgMBC 1 i £ fgiyi zufd gpgvibupo boe h bz Isfevdf i f skl g
gbuiphfo hgpx ul H Huf tupbrsbdubgii £ Hpotvn f5/U1ftf bdupot h ggowt ui £ thafz boe Wi f g cpud ipafarft bgyfs foufe prgvEt/

Uif ttvhbsdpoufout tipx fe-p bomid £ bttbzt-b Kogi Hdsfbtf kevsph i f BstuR1 bzt bggfsn foubupo-ip bdi jwf b byjh vn bgbgpvoe 1 /7& “boe
efdsfbtf dpoupvpvte i ovhipvuhd £ lggodftt p 11 A& 1D i f vo Jppdviioufe fomwt !)dpouprt lboe 11 2& ' Wil £ Ippdvibufe torgvft !Ghvef 15*/1U1f
Ppdvribupo pglorvft k i M/griipotbsm sk ji M/lgfowptvt ithoFRdobour bagfdufe i £ Ifwpmupo pgltvhbst levsph i f lgfs fobupo ggpdftt /T fii
tvhbs!dpoufout Ix ff lefufdufe ! o jppdvribufe tprgvft !)dpoupnt ! Idpn gbsipo x ji !Pppdvibufe !prgvft/!Tvhbst bsf Isfrvife Igps!ofsn fobupo
Ptbombupo-boe Wi ffleovt o lgpn Igeviahp lespf lefgfoet po Mbspvt Igbdon fufst mlf itlp lgfen foejge-thm!doodfoubupo-tpormvt Wbsifuz boe
ufn qfsowsf NHbsskp Gfsdoef { fulbn2 : : 8*/Ui £ 11 b Isfiouivf dpssfrioupo I fux ££o i £ dpotvn qubo pgitvhbst boe i £ bddvn vibupo g tivduil
bdf /Uit stviun bz e f evEip i f i hi h e brbduriz-n b i £ bde Rdoubo ouf bet farfe th Hopdvriufe privEt/

—*— Contrel —*— Contrgd
=m= L plandbium =@= L plantanim

0.8 =& L peniosus 55 —a= L penfosus
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=] o 45
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oo 30
1 6 1116 21 26 31 36 41 46 51 56 61 1 6 1116 21 26 31 36 41 46 51 56 61
Days Days

Ghvsf 15 /&Fwpwupo pgltvhbst boe dimpsif idpoufolt ! gt lespft Ipdvcbufe buldl 1D 1D fprgvf lespft pdvebufe budl 1D/
i o Dpoupm lvo ppdvripufe thsffo fpmvtt !tgpotbofpvt lgfsn forbupo*-N miN M/!gibowbsm ;Hsffo lpmvft !ppdvibufe x i
Mbdipcbdinvt Igibotbsm IT286tubp-N AN M/lgfowptvt; Hsffo prmvf ppdvibufe x i Modwcbdiwt lgfowptvt IT211tuwbp/
+ibmv £t M/ ribowbsm. Wt Dpouprt- Wb £t )M/ gfowtvt Wt Dpowprt-T Wb £t )M/igribotbsm vt M/igfowtvt /i # b e
eipfstthoRdbou ha=1 16+ $ T £t e iufsthoRdbour Yg=1 A2+ $$ T Tybw £t eipfethoRdbouz hg=1412%/

Uifdimpspf Gpoufout tipx fe b lefdsfbtf i prgvf espft-4p bmid £ bttbzt-evsph i £ gfsn fooupo gepdftt ip ftibe jul £ buld £ foe gt £ ggpdftt bu
bgpvoe 4 A& P Pppdvibufe prgvEt boe 4 A& H o Jppdvibufe prgvft dpougpnt )Ghvsf 15 */T ho Rdboule tofsfodft I i £ Robmidinpsk £ dpoufout i fsf
pctfavfe lcfux ffo Hpdvibufe pmvft boe i f dpoupm'U1ik letofsfodf n bz lef levf hp i f iptn pti fydibohf bglgprzgi fopnt boe ltpejm dimpsef
cfw £fo lpmvf lAfti boe lespf<u ftf Ifydibohft bsf n psf fygsfttfe I ppdvibufe prwft & i fsf Wi f lorfvegfp 'sffbtfe lgpn lgavrit 13 ltvekEduhp
cpefhsebupo lcz i f itibafs/!T hoRdboule tofsfodft i f<f etfavfe 1D !tpn f lgpput pghi £ lgfen folbupo lgpdftt k ifo i f hegft pglippdvibupo
x fsf Idpn gbsfe/!Uif lefdsfbtf 1D dimpsef Idpoufout 1 levE hp i f3!pRmbupo lgpn lespf 1Hw fpmvt lafti Wwounbdi fwih Wi £ Ifrvigsin -
PRmbupo pgdimsef How prgvf Bfti K bghsfbutputsftult pAf Higbdjgbuft Wi £ isffbtf bgonfvepgfp gpn provft kp i £lespf )P {efn Bifubm3122*-
x1fli bddfnfdft hifilef cjufsph lgpdftt/Uif Itbmidpoufoun bz Ipaviodf i f lgfs fobupo lggpdftt lez begfduph hui f thepx ul Ipgrivdui bdj
cbdufsh MfbmTaodi £{ fubm-3114*U1if px thmidpoufou!)6& pglobDnt i £ tfe I pmvf lcspph n bz bmpx b idotufsthgpx ul pghd £ MBC !tibafs
x jipvubggfduph cpdi fn Fbmbduviz-gbagiviose Wi f o pefhdebupo bgbrfvegfp )Spn fp boe Dpbob-B118*/

4 /4 /Qpreqi fopmbobnztit uPQ

Up n fbtvsf i f lefhsff pglprfveogfp lefbagfbsodf-ul f prfvepgfp boe lizepyzieptpmp lespf & £sF n pojpsfe/Uif Isftvmt oghi £ lgoneqi fopm
bobrzti ez T QMD EBE bsf fgparfe i )Ubcnf 2 */Ui f prfvpgfp boe i zepyzwgptpmdpoufout & £F ifygsfttfe Hph higfsR211 h mpglprgvf lcspf/Uif

prfvepgfp kbt il f n blps!qi fopm Idon gpvoe Igpvoe D il f lpmvf lespft bulil £ ipotfulpghi £ lgfs fooupo lggpdftt/IEvsph il f Bstul6 lebzt pg
ofsn fobupo-u £ prfvegfp dpoufoulefdsfbtfe lgpn bepvud5/4 i : /7 higfs211 h Mipglespf boe lgpn 838 1p 53 A higfsl11 n Mipglespf-
sftgfduvfiz D il f !ppdvribufe lprgvft Ix ji M/ !gribotbsm T286 boe M/!gfowptvt IT211 /Uit !sfevdupo 'pglprfvepafp x bt bddpn gboife lcz b

th vmbofpvt IHpdsfbtf I hii £ i zepyzzptpmridpoufoulsgpn bepvu22 2 ip 1756 n higfs211 n Mipglespf boe lgpn 219 p 17: /2 n higfs211 h Mpg
cspf-p Hopdvrbufe brgvft & Ji M/grivotbsm 1286 boe M/gfowtvt T211-sftgfdufre/

Ubcrf 2 &wprvupo bgPrfvepafp boe [T zepyzizsptpndpoufout H v espft levsph i f bfsn fobupo ggodftt pgtppdvibufe boe
vo Jpdvrioufe privft/Moe ;opuefufsn pfer

Inoculated
Green Olive Days 1 5 10 15 23 38

Concentrations of Oleuropein and Hydroxytyrosol (mg-100 mL~1 of olive brine)
+ESM

L. plantarum  Oleuropein 84,92 *####4+3 2 39.6N5+3.1 79.1°°"+3.5 133.32*4+1.5 159.6°"+1.6 169.3###+1 3
175
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Inoculated
Green Olive Days 1 5 10 15 23 38

Concentrations of Oleuropein and Hydroxytyrosol (mg-100 mL~1 of olive brine)
*ESM

L. pentosus Oleuropein 727111407 42.8+0.1 57.9+0.6 106.1+0.6 149+0.3 176.6111+0.3
S100

Un-inoculated Oleuropein 94+0.4 nd nd nd nd 193+0.2
olive

L. plantarum Hydroxytyrosol 11.108084+0.9 64.5MS+1.9 94.7°*+7 122.2NS+3.5 132.9%+3.1 154.208###,4 2 5
175

L. pentosus  Hydroxytyrosol  10.8MS+0.1 69.9 0.6 118+0.7 128.6+0.8 142.7+1.3 160.6111+0.3
S100

Un-inoculated Hydroxytyrosol 3+0.2 nd nd nd nd 42+0.4
olive

*Values (L. plantarum 175 vs L. pentosus S100), #Values (L. plantarum 175 vs Control), tvalues (L. pentosus S100
vs Control).

*, # tvalues differ significantly (p<0.05).
**, ##, T1values differ significantly (p<0.01).
e, ###, Ttvalues differ significantly (p<0.001).

NSvalues not significant at (p<0.05).

Uif prfvepgfppreud bduviz pcbpfe x ji lcpu Mbdupcbhdim !ttt 11 Ithofdbour 'ihifshibo i £ !dpoupm! )vo Jppdvribufe fpmwft*/ U1t Isftvm
Peibuft i f i hi Howpmrfn foulpghi £ MBC tibaifs!ip onfvepafp lefhdbebupo/Evsph i f ibdul ofsn fobupo gpdftt i f lefhsbebupo pglonfvpafp
n bz cf busvife ip ui £ bdiH dpoe o boe i £ D hwdpt bt f-sfipufe ip i £ e pdi fn FHomodujviz bgid £ MBC trbafs)Csfoft fubnt2: : 4%/

Gon Mif 6% bz gt f bfen fobupo pdftt-i £ bddvn vibupo bgonfvepafp Ho Hpdvinufe cspft fydffet Gt kefhdebubo Souf /U1 ftvmin bz o f
fyagrbpfe ez i £ 1 hifsboe Hpoupvpvt etovtpo bgbrfvegfp ez btn ptigpn ot Bifti tp i fespf )P {efn BfubmB83122*4 1731 i hifskibo
jt epefhsebupo ez MBC ttubpt-+peiibufe ez b dooupvpvt Hdsfbt f bgli zepyzieptpmp i £ lespf /T fodf-i f i zepyzzptpmdpoufout Hdsfbtfe
gpn 222P219 nhigfsR211 h Mipglespf Hjdome ip 2658271 /7 n higfs211 n mpglespf bt RBobmdpodfoubupot & fsf pebpfe bafsi9 kebzt bg
dvmwf & i M/kribotbsm 1286 boe M/gfowtvt T211 - tgfdunfre<xk 13t ui £ vo ppdvibufe prgvft itipx fe bo Hdsfbtf bgli zepyzieptpropn 4 h h
qfs211n Mpglespf Hoidomz ip 53 h higfsR11 h Mbglespf bafséd9 ebzt bagfsn fobupo /U1 f prfvegfp dpoufourpcibpfe bgfsi9 ebzt pgdvmrst
x i M/'gibodosm 1286 boe M/lgfoptvt M211-x ff IfFtgfduvfie og!27: 4 n hlgfsi211 n M pglespf boe 1287 /7 In h lgfsi211 n mpglespf-x 13
vo Jppdvibufe pryvft itipx fe 2:4 n h pgonfvepgfp lgfs211 h mpglespf/Uif 1 hifsbpoufout bghi zepyzizptprigovoe 1 i £ ppdvibufe ot lespf
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dpodfoubupot x ff pobpfe bgfsid9 kebzt pgdvmysfdpn gbsfe p uibupcbipfe P i f vo ppdvibufe dpoupm)53 h higfs211 h M*dpofis thi £
prfveoaf pprin bduwviz pghu £ Itbafsy/ UL ftf Isftvmt !peflouf Wil f Igpttinf vtf lpghu ftf MBC !tubpt-Iptufbe lpg!difn FHont-! i £ lc prphidbm
ef cjufsph bghsffo bmwft/

I zepyzweptpnx bt fgpafe bt ul £ h b Ypevdubgprfveogfp o pefhdebupo oz Hoduid bdR cbdufsp )Ddose DifubmP : : 5-Mboefuf fubm3119-
Speghvf{ fulb-311 : -1[ bhp !fubn-3124-C fopdbtb fulbn-3126*/1q!t Idpotfsfe b n belfshp lefufsn Pf i £ prfvepgfp lefhdebupo boe hi £
efovtio bgkifopnt bpn esrgftp kespf )Sboeb{ {p fubm-3122 */7t bddvn vibupo o kespfh bz o f levE ip Wi £ brfvegf ppreud bduviz gl £ MBC
tibsfsboe pui fsh Fippshbotn t obusmz bttpdufe k i ki f gfa fotbupo qpdftt MHbsskp Gfsaoef { boe Wbvhio-2 : 89-Lbmtb Fubm3126*/
Uiftfh fAppshboin tx ji A hwwdptibtf boe ftufsbtf bduvigft bsf bt fovmgpstberf pravft o gepdfttph oz bttvsph b £ c prohHome f cjufsph
boe bfsn fobupo bgbmwft-ptufbe bgb i fn Fomggpdftt/

M/\grbotbsm & bt Isfgpafe bt b igpufoupmz bduvf ttgfdift D hu £ lc proh FHome £ cjufsph boe Hodui lgfsn folbupo lggpdftt pgtomwtt Mboefuf fulbn-
3119-Spedhvf{ fubn-311 : /[ bhp fubn-3124-C fopdbtb fubm-3126-Lbmtb fubn-3126*/'T px fwfsii f MBC ltibsifsbduviz n bz lefgfoe po i £
MBC tgfdift boe vt Wosjfuz/M/gribotbsim & bt K gpafe ip kf votviberf gpsdpoupmfe bf s fobupo bgBscfrvpb hsffo pbmvft-x 1 3f M/gfotwptvt
x bt ttvibenf psBsofrvpb boe Mfddippdw brgvf ggpodfttph )T farmifubm-3117 -1 vabep fubn3121 */Ui ftf bvupst efn potubufe i buM/gfoptvt
F1 gpwfe i f lgfsn foubupo pdftt ez ifevdiph foufgp cbdufsh tvariibmevsph i £ Retultbohf pglagfan fobupo boe h peiziph i f tfotpshmrvibme
pglgfen foufe omwft/ID fpvs!twez-lcpul MBC !tubpt pgM/gibodbsm IT286 boe M/!gfowptvt IT211-tipx fe lihi bebabupo boe lcpdifn Flom
bdurigft-x ji b !tmhiulefofsfodf ! prfveoafH lcpefhdebupo boe hi f Hodud lofsn folbupo ! tibmbupo !pg'ul £ lopo bribmjisfbufe IN pgoddbo
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4 /5 /Ufobuvt fybn jobupo batfotpsz Bibsbduf sjudt UPQ

Uifh bp prvf tgpiiohf efougife o gfsn foufe prgvft i bt i £ lepbufsidomfe Chbt gpdl fify/U1 £ erpbufstpdifodft bobpfe x ff I: & boe R3& H
Ppdvibufe !prgvft !x ji M/!aiibodosm !T286 boe M/ !gfowtvt T211-!sftgfduvfne/! I px fwEs-!1hifs!cmpbufs!pdefodf 1)45& * Ixbt lpcbpfe !
vo Ppdvibufe lprvft/!Dpn gbsfe hp Wi £ Idpoupm!)vo Hppdvibufe pmwft*hu £ hpx fslcmpbufs!pdifodft pcbpfe ! !Pppdvibufe prgvft !pefdouf i £
fagfduvfoftt gl £ MBC bafsiftufe H Booupmph Ui f bbwsongfsn foubupo ggodftt/

Uif lepbufsitgpiiohf it levE h b p i £ hbt lggpevdiph h Hppshboin t-4pdweph dompps t-4ofsn fobuvf zfbtit boe 1 fufgp gfsn foldoujvE MBC
)Btfispv fubmB3111*U1f px fwinpglembufstbdifodf pbobpfe I Hopdvibufe brgvft h bz lcf fygribpfe kz i £ g fi Ppbupo bgkdpmpsh t-boe
ul f sfevdupo P i fufp gfen forbuivE MBC boe gfsn foubuivE Zzfbtubdugrjhft-n bz v ip i f lepn pbodf bgti f e pdi fn Forbdujviz bgMBC tbafst
M/gribotbsm 11286 boe M/gfowptvt 211 *bwtshi £ bul fsbfs1 fobut h Fgppshboin t/MBC bsf lopx o psii £ Fboujn Hgpcprggpevdupo dogbdiz
Jpshbo fibdit-bdufsbdpt boe i zegphfo GfpyRf*IN betin Fubm3116-5 1 Fubm-3123%/

Bmiu £ !gbofrruln fn cfst lgsfafsfe hul £ hbtuf tpghul £ Ippdvribufe lprgvEt bt thppe !gbribc e Iggpevdit uibo il £ o Jppdvibufe-n bl fulpmwft/I0p
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Acidness
10

cfgor

24/03/2017 15:55



Ghabbour http://grasasyaceites.revistas.csic.es/index.php/grasasyaceites/rt/printer...

—e— Cantrol
cfglor cflmr

—a— L, plantarum
Hardness Bitterness

—&— L. pentosus

seeeders Control (market)

ctlor

Crunchiness

Ghvsf 16 /8Fwbiwvbupo !pg!tpn £ !tfotpsz buspwift Ipglgfs foufe 'hsffo !privft/!N oN IDpowpm lvoppdvibufe thsffo !privft
Jtapowbofpvt lofe folbupo* N miN M/qrivotbsm ;H sf fo prwft Hppdvibufe x i Modipchdinvt qivotbsm 1286 ttubh-N AN M/
gfowtvt; Hsffo vt !Pppdvroufe x ji Modpcbdiwt Igfowtvt IT211 tubp-...y... Dpowpon'3 !)n bl fu; Hsffo omvf m bslfu
thn quf hdpoupnB *ef ciufsfe Bi fn Flome Lz tpejm i zepyit P £ bt )M/grbotbsm Wt Dpouprt- £ Siibmv £t IM/gfowptyt
wt Dpouprt- - Tifbv £t )M/rbotbsm bt M/igfoptvt 4 Py £t Dposprivt Dpoupriin bl fusF © P b £t )/kribotbsm Wt
Dpoupm)n bsl fur—d F Wbt IM/\gforptvt Wt Dpoupnn bl fusP © B ki [ whivEt lefofsit-hoRdbour g=116%/C £ A L o ©
W £t e fofsitho Rdboue Ng=1 42 *£ S0P S £t e tofsttho Rdboue g=1 112*/

4. CONCLUSIONS TOP

Uif Ifrtvmt pobpfe Itipx fe i f lcfufsigfspsm bodf pgMBC ltubpt Wwtfe 1D it fyafsh fou!)M/!labodbsm T286 boe M/!gfowptvt IT211* 1D
dpoupmph i f bbwmgfsn fobupo kgpdftt bgN pgoddbo Y Pipmpf heffo bmvft-cz i £iic prphdbmef cjifsph boe Hh ggowph Wi £ 1 zhFof rvbme
boe Itfotpsz buspvitt pghi £ !foe lggpevdurboe !Isfevdph i f lepbufs!tgpibhf !pdefodf 1 lgfs foufe pomwft/Uiftf MBC Itubpt ltipx fe lihi
bebaibupo ip i f lopo brdbmjisfbufe O Hipmpf hsffo pmvf cspf fowjpon foubuidl 1D boe 6& ObDm-boe 1 hi ke pdifn FHomdbgbdiz ip bttvsf i f
cpefhdebupo lpg!prfvpgfp boe i f lepn Pbodf !pg!ul f Moduld lofsn fobupo lggpdftt Ipwishu £ !pul fs!pagpeps!gfs fobupot boe !tgpiibhf
n fippshboin t/Uif bagmidbupo pghi £L£ Itfrfdufe MBC itubbt bt bvipdiuipopvt Inbafst ipshil £ hevtushmcproh fbmgpdftt-ph pgN ppddbo
QHipmpf hsffo prwft4pdweph ef cjufsph boe lgfsn folbupo-tipve ifbe p fdpopn Hicfoflut oz Hh ggpowph i f rvbmiz bglgfan foufe prgvft boe

sfevdph prgvf itgpjibh £/
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