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tqpoubofpvt!qspdftt!)vo.jopdvmbufe!pmjwft*-!qbsujdvmbsmz!uif!sbqje!bdjejßdbujpo-!joejdbuf!uif!sbqje!jotubmmbujpo!boe!bdjejßdbujpo!sbuft!pg!uif!MBC

tusbjo!pwfs!uif!n jdspcjpub!obuvsbmmz!bttpdjbufe!xjui!uif!tqpoubofpvt!qspdftt/

M/!qmboubsvn !boe!M/!qfouptvt!xfsf!efn potusbufe!up!ibwf!b!ijhi!bdjejßdbujpo!sbuf!jo!uif!dpouspmmfe!gfsn foubujpo!pg!Qpsuvhvftf!B{fjufjsb!boe

Bscfrvjob!hsffo!pmjwf!wbsjfujft!)Ivsubep!fu!bm/-!3121-!Qfsft!fu!bm/-!3119*/Puifs!bvuipst!sfqpsufe!b!gbtufs!bdjejßdbujpo!pg!jopdvmbufe!N bo{bojmmb

hsffo!pmjwft!xjui!M/!qmboubsvn !ijhifs!uibo!uif!tqpoubofpvt!qspdftt!evsjoh!uif!ßstu!36!ebzt!pg!csjojoh!)Mfbm.Tăodif{!fu!bm/-!3114*/

Uif!jodsfbtf!jo!bdjejuz!n bz!cf!evf!up!uif!n jdspcjbm!bdujwjuz!pg!n ftpqijmjd!bdje!qspevdjoh!n jdsppshbojtn t-!n bjomz!MBC-!tqpsf!gpsn joh!cbdufsjb-

dpmjgpsn t-!boe!gfsn foubujwf!zfbtut!)Cbmbutpvsbt-!2:96-!Gfsoăoef{.Ejf{!fu!bm/-!2:96*/!Uif!cjpdifn jdbm!bdujwjuz!pg!uiftf!n jdsppshbojtn t!n bz!cf

bdujwbufe!cz!uif!pqujn bm!ufn qfsbuvsf!pg!jodvcbujpo!n bjoubjofe!bu!41!°D-!boe!ijhi!dpoufout!pg!tvhbst!boe!puifs!ovusjfout!jo!csjoft-!evf!up!uifjs

sbqje!joßmusbujpo!gspn !pmjwft!up!csjof/!Uif!bdjejuz!wbmvft!pcubjofe!bsf!ijhimz!eftjsfe!up!jn qspwf!uif!izhjfojd!rvbmjuz!pg!uif!foe!qspevdu-!tjodf!uif

qbuiphfojd!cbdufsjb!bsf!tfotjcmf!boe!sbqjemz!fmjn jobufe!jo!bdjejd!dpoejujpot!)Qfsft!fu!bm/-!3119-!Qbobhpv!fu!bm/-!3119*/!Joeffe-!uif!sbqje

bdjejßdbujpo!pg!uif!csjoft!joevdfe!cz!uif!MBC!tubsufs!n bz!jodsfbtf!uif!qsfwbmfodf!pg!MBC!jo!uif!fqjqizujd!qpqvmbujpo!boe!n bz!sfevdf!uif!sjtl!pg

qbuiphfo!hspxui!jo!jouftujobm!usbdu!pg!uif!dpotvn fs/!Uiftf!bdujpot!jn qspwf!uif!tbgfuz!boe!uif!qsp.cjpujd!qspqfsujft!pg!gfsn foufe!pmjwft/

Uif!tvhbs!dpoufout!tipxfe-!jo!bmm!uif!bttbzt-!b!sbqje!jodsfbtf!evsjoh!uif!ßstu!21!ebzt!pg!gfsn foubujpo-!up!bdijfwf!b!n byjn vn !pg!bspvoe!1/7&-!boe

efdsfbtf!dpoujovpvtmz!uispvhipvu!uif!qspdftt!up!1/4& !jo!uif!vo.jopdvmbufe!pmjwf!)dpouspm*!boe!1/2& !jo!uif!jopdvmbufe!pmjwft!)Gjhvsf!5*/!Uif

jopdvmbujpo!pg!pmjwft!xjui!M/!qmboubsvn !ps!xjui!M/!qfouptvt!tjhojßdboumz!bggfdufe!uif!fwpmvujpo!pg!tvhbst!evsjoh!uif!gfsn foubujpo!qspdftt/!Ijhi

tvhbs!dpoufout!xfsf!efufdufe!jo!vo.jopdvmbufe!pmjwft!)dpouspm*!jo!dpn qbsjtpo!xjui!jopdvmbufe!pmjwft/!Tvhbst!bsf!sfrvjsfe!gps!gfsn foubujpo

jotubmmbujpo-!boe!uifjs!ejggvtjpo!gspn !gsvju!up!csjof!efqfoet!po!wbsjpvt!qbsbn fufst!mjlf!tljo!qfsn fbcjmjuz-!tbmu!dpodfousbujpo-!pmjwf!wbsjfuz!boe

ufn qfsbuvsf!)Hbssjep.Gfsoăoef{!fu!bm/-!2::8*/!Uifsf!jt!b!sfmbujwf!dpssfmbujpo!cfuxffo!uif!dpotvn qujpo!pg!tvhbst!boe!uif!bddvn vmbujpo!pg!mbdujd

bdje/!Uijt!sftvmu!n bz!cf!evf!up!uif!ijhi!n jdspcjbm!bdujwjuz-!n bjomz!uif!bdjejßdbujpo!sbuf!pctfswfe!jo!jopdvmbufe!pmjwft/

Gjhvsf!5/åFwpmvujpo!pg!tvhbst!boe!dimpsjef!dpoufout!jo!pmjwf!csjoft!jodvcbufe!bu!41!°D!jo!pmjwf!csjoft!jodvcbufe!bu!41!°D/

Ñ ●Ñ !Dpouspm;!vo.jopdvmbufe!hsffo!pmjwft!)tqpoubofpvt!gfsn foubujpo*-!Ñ ■Ñ !M/!qmboubsvn ;!Hsffo!pmjwft!jopdvmbufe!xjui

Mbdupcbdjmmvt!qmboubsvn !T286tusbjo-!Ñ▲Ñ !M/!qfouptvt;!Hsffo!pmjwf!jopdvmbufe!xjui!Mbdupcbdjmmvt!qfouptvt!T211tusbjo/

+Wbmvft!)M/!qmboubsvn !wt!Dpouspm*-!$Wbmvft!)M/!qfouptvt!wt!Dpouspm*-!†Wbmvft!)M/!qmboubsvn !wt!M/!qfouptvt*/!+-!$-!†Wbmvft

ejggfs!tjhojßdboumz!)q=1/16*-!++-!$$-!††Wbmvft!ejggfs!tjhojßdboumz!)q=1/12*-!+++-!$$$-!†††Wbmvft!ejggfs!tjhojßdboumz!)q=1/112*/

Uif!dimpsjef!dpoufout!tipxfe!b!efdsfbtf!jo!pmjwf!csjoft-!jo!bmm!uif!bttbzt-!evsjoh!uif!gfsn foubujpo!qspdftt!up!tubcjmj{f!bu!uif!foe!pg!uif!qspdftt!bu

bspvoe!4/4& !jo!jopdvmbufe!pmjwft!boe!4/9& !jo!vo.jopdvmbufe!pmjwft!)dpouspm*!)Gjhvsf!5*/!Tjhojßdbou!ejggfsfodft!jo!uif!ßobm!dimpsjef!dpoufout!xfsf

pctfswfe!cfuxffo!jopdvmbufe!pmjwft!boe!uif!dpouspm/!Uijt!ejggfsfodf!n bz!cf!evf!up!uif!ptn ptjt!fydibohf!pg!qpmzqifopmt!boe!tpejvn !dimpsjef

cfuxffo!pmjwf!àfti!boe!csjof<!uiftf!fydibohft!bsf!n psf!fyqsfttfe!jo!jopdvmbufe!pmjwft!xifsf!uif!pmfvspqfjo!sfmfbtfe!gspn !gsvjut!jt!tvckfdu!up

cjpefhsbebujpo!cz!uif!tubsufs/!Tjhojßdbou!ejggfsfodft!xfsf!pctfswfe!jo!tpn f!qpjout!pg!uif!gfsn foubujpo!qspdftt!xifo!uif!uzqft!pg!jopdvmbujpo

xfsf!dpn qbsfe/!Uif!efdsfbtf!jo!dimpsjef!dpoufout!jt!evf!up!uifjs!joßmusbujpo!gspn !csjof!joup!pmjwf!àfti!voujm!bdijfwjoh!uif!frvjmjcsjvn -!uijt

joßmusbujpo!pg!dimpsjef!joup!pmjwf!àfti!jt!pg!hsfbu!joufsftu!tjodf!ju!gbdjmjubuft!uif!sfmfbtf!pg!pmfvspqfjo!gspn !pmjwft!up!uif!csjof!)P{efn js!fu!bm/-!3122*-

xijdi!bddfmfsbuft!uifjs!ef.cjuufsjoh!qspdftt/!Uif!tbmu!dpoufou!n bz!joàvfodf!uif!gfsn foubujpo!qspdftt!cz!bggfdujoh!uif!hspxui!pg!mbdujd!bdje

cbdufsjb!)Mfbm.Tăodif{!fu!bm/-!3114*/Uif!mpx !tbmu!dpoufou!)6& !pg!ObDm*!xf!vtfe!jo!pmjwf!csjojoh!n bz!bmmpx !b!gbtufs!hspxui!pg!uif!MBC!tubsufs

xjuipvu!bggfdujoh!cjpdifn jdbm!bdujwjuz-!qbsujdvmbsmz!uif!cjpefhsbebujpo!pg!pmfvspqfjo!)Spn fp!boe!Qpjbob-!3118*/

4/4/!Qpmzqifopm!bobmztjt UPQ

Up!n fbtvsf!uif!efhsff!pg!pmfvspqfjo!ejtbqqfbsbodf-!uif!pmfvspqfjo!boe!izespyzuzsptpm!jo!csjof!xfsf!n pojupsfe/!Uif!sftvmut!pg!uif!qpmzqifopm

bobmztjt!cz!IQMD.EBE!bsf!sfqpsufe!jo!)Ubcmf!2*/!Uif!pmfvspqfjo!boe!izespyzuzsptpm!dpoufout!xfsf!fyqsfttfe!jo!n h!qfs!211!n m!pg!pmjwf!csjof/!Uif

pmfvspqfjo!xbt!uif!n bkps!qifopmjd!dpn qpvoe!gpvoe!jo!uif!pmjwf!csjoft!bu!uif!potfu!pg!uif!gfsn foubujpo!qspdftt/!Evsjoh!uif!ßstu!6!ebzt!pg

gfsn foubujpo-!uif!pmfvspqfjo!dpoufou!efdsfbtfe!gspn !bcpvu!95/:!up!4:/7!n h!qfs!211!n M!pg!csjof!boe!gspn !83/8!up!53/9!n h!qfs!211!n M!pg!csjof-

sftqfdujwfmz!jo!uif!jopdvmbufe!pmjwft!xjui!M/!qmboubsvn !T286!boe!M/!qfouptvt!T211/!Uijt!sfevdujpo!pg!pmfvspqfjo!xbt!bddpn qbojfe!cz!b

tjn vmubofpvt!jodsfbtf!jo!uif!izespyzuzsptpm!dpoufou!gspn !bcpvu!22/2!up!75/6!n h!qfs!211!n M!pg!csjof!boe!gspn !21/9!up!7:/:!n h!qfs!211!n M!pg

csjof-!jo!jopdvmbufe!pmjwft!xjui!M/!qmboubsvn !T286!boe!M/!qfouptvt!T211-!sftqfdujwfmz/

Ubcmf!2/åFwpmvujpo!pg!Pmfvspqfjo!boe!Izespyzuzsptpm!dpoufout!jo!pmjwf!csjoft!evsjoh!uif!gfsn foubujpo!qspdftt!pg!jopdvmbufe!boe

vo.jopdvmbufe!pmjwft/!)oe!;!opu!efufsn jofe*

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
175

Oleuropein 84.9***###±2.2 39.6ns±3.1 79.1***±3.5 133.3***±1.5 159.6***±1.6 169.3**###±1.3
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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
S100

Oleuropein 72.7†††±0.7 42.8±0.1 57.9±0.6 106.1±0.6 149±0.3 176.6†††±0.3

Un-inoculated

olive

Oleuropein 94±0.4 nd nd nd nd 193±0.2

L. plantarum
175

Hydroxytyrosol 11.1nsns±0.9 64.5ns±1.9 94.7***±7 122.2ns±3.5 132.9*±3.1 154.2ns###±2.5

L. pentosus

S100

Hydroxytyrosol 10.8ns±0.1 69.9 ±0.6 118±0.7 128.6±0.8 142.7±1.3 160.6†††±0.3

Un-inoculated
olive

Hydroxytyrosol 3±0.2 nd nd nd nd 42±0.4

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

vs Control).

*, #, †Values differ significantly (p<0.05).

**, ##, ††Values differ significantly (p<0.01).

***, ###, †††Values differ significantly (p<0.001).

nsValues not significant at (p<0.05).

Uif!pmfvspqfjopmzujd!bdujwjuz!pcubjofe!xjui!cpui!mbdupcbdjmmj!tusbjot!jt!tjhojßdboumz!ijhifs!uibo!uif!dpouspm!)vo.jopdvmbufe!pmjwft*/!Uijt!sftvmu

joejdbuft!uif!ijhi!jowpmwfn fou!pg!uif!MBC!tubsufs!jo!pmfvspqfjo!efhsbebujpo/!Evsjoh!uif!mbdujd!gfsn foubujpo!qspdftt!uif!efhsbebujpo!pg!pmfvspqfjo

n bz!cf!buusjcvufe!up!uif!bdjejd!dpoejujpo!boe!uif!D.hmvdptjebtf-!sfmbufe!up!uif!cjpdifn jdbm!bdujwjuz!pg!uif!MBC!tubsufs!)Csfoft!fu!bm/-!2::4*/

Gspn !uif!6ui!ebz!pg!uif!gfsn foubujpo!qspdftt-!uif!bddvn vmbujpo!pg!pmfvspqfjo!jo!jopdvmbufe!csjoft!fydffet!jut!efhsbebujpo!sbuf/!Uijt!sftvmu!n bz!cf

fyqmbjofe!cz!uif!ijhifs!boe!dpoujovpvt!ejggvtjpo!pg!pmfvspqfjo!cz!ptn ptjt!gspn !pmjwf!àfti!up!uif!csjof!)P{efn js!fu!bm/-!3122*-!xijdi!jt!ijhifs!uibo

jut!cjpefhsbebujpo!cz!MBC!tusbjot-!joejdbufe!cz!b!dpoujovpvt!jodsfbtf!pg!izespyzuzsptpm!jo!uif!csjof/!Ifodf-!uif!izespyzuzsptpm!dpoufout!jodsfbtfe

gspn !22/2Ð21/9!n h!qfs!211!n M!pg!csjof!jojujbmmz!up!265/3Ð271/7!n h!qfs!211!n m!pg!csjof!bt!ßobm!dpodfousbujpot!xfsf!pcubjofe!bgufs!49!ebzt!pg

dvmuvsf!xjui!M/!qmboubsvn !T286!boe!M/!qfouptvt!T211-!sftqfdujwfmz<!xijmf!uif!vo.jopdvmbufe!pmjwft!tipxfe!bo!jodsfbtf!pg!izespyzuzsptpm!gspn !4!n h

qfs!211!n M!pg!csjof!jojujbmmz!up!53!n h!qfs!211!n M!pg!csjof!bgufs!49!ebzt!pg!gfsn foubujpo/!Uif!pmfvspqfjo!dpoufout-!pcubjofe!bgufs!49!ebzt!pg!dvmuvsf

xjui!M/!qmboubsvn !T286!boe!M/!qfouptvt!T211-!xfsf!sftqfdujwfmz!pg!27:/4!n h!qfs!211!n M!pg!csjof!boe!287/7!n h!qfs!211!n m!pg!csjof-!xijmf

vo.jopdvmbufe!pmjwft!tipxfe!2:4!n h!pg!pmfvspqfjo!qfs!211!n m!pg!csjof/!Uif!ijhifs!dpoufout!pg!izespyzuzsptpm!gpvoe!jo!uif!jopdvmbufe!pmjwf!csjof

xjui!M/!qmboubsvn !T286!boe!M/!qfouptvt!T211!xijdi!xfsf!sftqfdujwfmz265/3!n h!qfs!211!n M!boe271/7!n h!qfs!211!n m!pg!csjof!bt!ßobm

dpodfousbujpot!xfsf!pcubjofe!bgufs!49!ebzt!pg!dvmuvsf-!dpn qbsfe!up!uibu!pcubjofe!jo!uif!vo.jopdvmbufe!dpouspm!)53!n h!qfs!211!n M*-!dpoßsn t!uif

pmfvspqfjopmjujd!bdujwjuz!pg!uif!tubsufs/!Uiftf!sftvmut!joejdbuf!uif!qpttjcmf!vtf!pg!uiftf!MBC!tusbjot-!jotufbe!pg!difn jdbmt-!jo!uif!cjpmphjdbm

ef.cjuufsjoh!pg!hsffo!pmjwft/

Izespyzuzsptpm!xbt!sfqpsufe!bt!uif!n bjo!qspevdu!pg!pmfvspqfjo!cjpefhsbebujpo!cz!mbdujd!bdje!cbdufsjb!)Djbgbsejoj!fu!bm/-!2::5-!Mboefuf!fu!bm/-!3119-

SpesĒhvf{!fu!bm/-!311:-![bhp!fu!bm/-!3124-!Cfojodbtb!fu!bm/-!3126*/!Ju!jt!dpotjefsfe!b!n bslfs!up!efufsn jof!uif!pmfvspqfjo!efhsbebujpo!boe!uif

ejggvtjpo!pg!qifopmt!gspn !esvqft!up!csjof!)Sboeb{{p!fu!bm/-!3122*/!Jut!bddvn vmbujpo!jo!csjof!n bz!cf!evf!up!uif!pmfvspqfjopmzujd!bdujwjuz!pg!uif!MBC

tubsufs!boe!puifs!n jdsppshbojtn t!obuvsbmmz!bttpdjbufe!xjui!uif!gfsn foubujpo!qspdftt!)Hbssjep.Gfsoăoef{!boe!Wbvhio-!2:89-!Lbmutb!fu!bm/-!3126*/

Uiftf!n jdsppshbojtn t!xjui!Ä.hmvdptjebtf!boe!ftufsbtf!bdujwjujft!bsf!vtfgvm!gps!ubcmf!pmjwft!cjp.qspdfttjoh!cz!bttvsjoh!uif!cjpmphjdbm!ef.cjuufsjoh

boe!gfsn foubujpo!pg!pmjwft-!jotufbe!pg!b!difn jdbm!qspdftt/

M/!qmboubsvn !xbt!sfqpsufe!bt!b!qpufoujbmmz!bdujwf!tqfdjft!jo!uif!cjpmphjdbm!ef.cjuufsjoh!boe!mbdujd!gfsn foubujpo!qspdftt!pg!pmjwft!)Mboefuf!fu!bm/-

3119-!SpesĒhvf{!fu!bm/-!311:-![bhp!fu!bm/-!3124-!Cfojodbtb!fu!bm/-!3126-!Lbmutb!fu!bm/-!3126*/!Ipxfwfs-!uif!MBC!tubsufs!bdujwjuz!n bz!efqfoe!po!uif

MBC!tqfdjft!boe!pmjwf!wbsjfuz/!M/!qmboubsvn !xbt!sfqpsufe!up!cf!votvjubcmf!gps!dpouspmmfe!gfsn foubujpo!pg!Bscfrvjob!hsffo!pmjwft-!xijmf!M/!qfotuptvt

xbt!tvjubcmf!gps!Bscfrvjob!boe!Mfddjopdw!pmjwf!qspdfttjoh!)Tfswjmj!fu!bm/-!3117-!Ivsubep!fu!bm/-!3121*/!Uiftf!bvuipst!efn potusbufe!uibu!M/!qfouptvt

jn qspwfe!uif!gfsn foubujpo!qspdftt!cz!sfevdjoh!foufsp.cbdufsjb!tvswjwbm!evsjoh!uif!ßstu!tubhf!pg!gfsn foubujpo!boe!n pejgzjoh!uif!tfotpsjbm!rvbmjuz

pg!gfsn foufe!pmjwft/!Jo!pvs!tuvez-!cpui!MBC!tusbjot!pg!M/!qmboubsvn !T286!boe!M/!qfouptvt!T211-!tipxfe!ijhi!bebqubujpo!boe!cjpdifn jdbm

bdujwjujft-!xjui!b!tmjhiu!ejggfsfodf!jo!pmfvspqfjo!cjpefhsbebujpo!boe!uif!mbdujd!gfsn foubujpo!jotubmmbujpo!pg!uif!opo!bmlbmj.usfbufe!N pspddbo

Qjdipmjof!hsffo!pmjwf!wbsjfuz/!Uijt!sftvmu!joejdbuft!uifjs!qpttjcmf!vtf!bt!bvupdiuipopvt!MBC!tubsufst!gps!uif!joevtusjbm!cjpmphjdbm!qspdfttjoh!pg!uijt

mpdbm!wbsjfuz/

4/5/!Ufoubujwf!fybn jobujpo!pg!tfotpsz!dibsbdufsjtujdt UPQ

Uif!n bjo!pmjwf!tqpjmbhf!jefoujßfe!jo!gfsn foufe!pmjwft!xbt!uif!cmpbufs-!dbmmfe!Õhbt!qpdlfuÖ/!Uif!cmpbufs!jodjefodft!pcubjofe!xfsf!:& !boe!23& !jo

jopdvmbufe!pmjwft!xjui!M/!qmboubsvn !T286!boe!M/!qfouptvt!T211-!sftqfdujwfmz/!Ipxfwfs-!ijhifs!cmpbufs!jodjefodf!)45&*!xbt!pcubjofe!jo

vo.jopdvmbufe!pmjwft/!Dpn qbsfe!up!uif!dpouspm!)vo.jopdvmbufe!pmjwft*-!uif!mpxfs!cmpbufs!jodjefodft!pcubjofe!jo!jopdvmbufe!pmjwft!joejdbuf!uif

fggfdujwfoftt!pg!uif!MBC!tubsufs!uftufe!jo!dpouspmmjoh!uif!obuvsbm!gfsn foubujpo!qspdftt/

Uif!cmpbufs!tqpjmbhf!jt!evf!n bjomz!up!uif!hbt!qspevdjoh!n jdsppshbojtn t-!jodmvejoh!dpmjgpsn t-!gfsn foubujwf!zfbtut!boe!ifufsp.gfsn foubujwf!MBC

)Btfisbpv!fu!bm/-!3111*/Uif!mpx!mfwfm!pg!cmpbufs!jodjefodf!pcubjofe!jo!jopdvmbufe!pmjwft!n bz!cf!fyqmbjofe!cz!uif!sbqje!fmjn jobujpo!pg!dpmjgpsn t-!boe

uif!sfevdujpo!jo!ifufsp.gfsn foubujwf!MBC!boe!gfsn foubujwf!zfbtu!bdujwjujft-!n bjomz!evf!up!uif!epn jobodf!pg!uif!cjpdifn jdbm!bdujwjuz!pg!MBC!tubsufst
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