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1. O kopmég TG EMaG

1.1 BotaviKd Kol avoTOUIKE Y 0paKTPLOTIKG,

O Kopmog g ehdg ivon OpOTN, OUOWL LLE TIG KOWEG SPUTES TV TUPNVOKAPT®V, OGS
glvon 0 poddKvo, 10 dapdcKNVo, TO KePAot, To Pepdrkokko, kKA. To oo Tov Kapmov eivorn
cPAPLKO N EAAEWY 0E1OEG, U KOLG 2-3 CM Kot eyKApoag dwopéTpov 1-2 cm. To Bapog morkiiet
and 0,5-20 g, pe ovvnbéotepeg Tiég 3-10 g. ITopodro mov o kapmdc g eAldg ivon dpvm,
dlpépel ®G TPOG TN YNUIKN GVOTAGT KOl TOUG OPYOVOANTTIKOVS YOPUKTNPES OMO TIG
vrodhouteg dpvmeg ota akdAovOa onpeia (Balatsouras 1972, Ferndndez Diez 1983):

o Tn pikpn| OYETIKA TEPIEKTIKOTNTAL TNG CAPKAG GE GAKYAPO, TOV Kvupoiveratl peta&d 2,5 kot
6% (entt vomob Bdpovc), Evavtt 12% 1| Ko TEPLEGOTEPO TOV AAADYV OPLTDV.

o Tnv avénuévn meprextikdOTNTO TG GAPKOG 0 AAdL mov Kvpaivetar and 17-30% (emi
Vool Bapovg) 1 Kot TEPIoGOTEPO avaAoya pe TV Totkidoa, Evavtt 1,5% kotd péco 6po
TOV VTOAOITTOV dpLTTAV. Aa Tpémel pdAoTa vo. onpetbel 0TL To AAdL 6 Gl pKa TNG EALEG
Bploketon KupiwG GTO YLUOTOTLO VO LOPPY| SWKPLTOV CTAYOVIdi®V, amoTeAel dNAadN
amofncavploTikn ovcio ot olpka TG €A Kol Oyl OOUIKO GTOLXElD EVOUEVO UE
AMITOTPOTEIVESG, POCOOPOMTIOLL, KAT.

e Tnv dmapén otn clpka TG EMAC Hiog TIKPNG 0VGTNG, TNG EAELPOTAIVIG, 1 OTtoin Kaf1GTA
TOV KOPTO 1] €0MOO amevbeiag amd to 6Evopo, ywpig va mponymoet edwn enelepyacia

Y10 TNV OOUAKPVVOT| TNG.

Avatopkd dev vapyel O@opd PLeTOE) TOV KOPTOL TNG EMAC KOl T®V VTOAOIT®V dpLTTAOV,
@OV KOl €0M TOL CLOTOTIKE UEPN TOL Kopmol elvar to id1o, ONAaOn (o) TO EMKAPTIO 1|
emdepuida, (B) to pecokdpmo | cdpka kot (Y) to gvdokdpmio N mupnvas. H emdeppida
amotelel to 1,5 éog 3% Tov oAwkov Pépovg Tov Kapmodh Kot 1 Kupa Agttovpyia Tng eivor
TPOCTAGLO TOV KOPTOV and EVIOLOAOYIKES Ko PkpoPloroyikég TpocPoréc AmoteAeitat amd
TOLPEYYLLATIKA KOTTAPA To omoio elvon tomoBetnuéva katd Tétolo TPOMO AGTE Vo NV
QLPTVOLV HEGOKVTTAPIOVS Ydpovs petasy toug (Ewova 1). H cuvéyeia tov mapeyyvpatik®mv
KUTTOP®V OOKOTTETOL OO HIKPA avolypato (0TéG) Tov KOAOVVTOL GTOUATLO, OLOUEGOD TMOV

omoiwv yivetow M avtoArloyn tov ogplov (02 ko COz2) kot g vypociog Kotd




Ewéve 1.1.1: Eyxépoio topn kapmov eAds Atokpivovior To €MOEPUIKA KOTTOPO TOV
EMKOPTIOV (0), TO TOPEYYLUATIKA KOTTOPO, TOV pecokopmiov (B), ot okAnpeideg (y), ot

otayoveg ehaordadov (8) ko n epuuevida (¢) (Dr M.L. Parker, Institute of Food Research,
Norwich, UK)




TNV avVOmvon Tov Kapmov. Xopeove pe tov Duran Grande (1977), kéto omd T otopdTio,
VILAPYEL UEYAAOG VTOGTOUATIOS HEGOKVLTTAPLOS YMPOS, O OMOL0G KOAEITOL OVOTVELGTIKN
KotAdTnTO, 1 Oomoilo TPOEKTEIVETOL HEGO GTO UEGOKAPTIO Kot amotedel TV 000 mpdg To
ecmtePKd 0V Kopmov. H emdeppida eivar mhodota oe Kuttopivr, npucvttapivn, Atyviviy kot
mKTivn, eved 10 €MTEPIKO emicTpopa amoteleitan amd kvtivn (cutin), pio knp®ddn ovoia

aSlaméEPAGTN OTO VEPO, 1 omoia adtafpoyomolel TNV emdepuida.

To peosoxdpmio (capka) amoterei o 70-90 % tov Bapovg tov kapmov (Garrido Ferndndez kot
ovvepyareg 1997) wor omoaptilfetar amd TOPEYYLUOTIKG KOTTOPO HEYGAA®V O100TACEMV
(Owpétpov 300-500 pm), petald TOV OmMOI®V VRAPYOLV HEGOKLTTAPIOL YDPOL OV
katoAoppdvoviar kopiog oamd O, kot CO, Metalh TV TOPEYYVUOTIKOV KLTIAP®OV
o peUPailovtol GKANPEIdES, ONAAOT CKANPEYYLLATIKA KOTTOpO. TO. OTtoio dtokpivovtat amd
eEapetikd moyd ko amo&vAwpévo toiyopo (Ewova 1.1.1). Zoupwva pe toug Toéko kot
KovkoAn (1982), ot okAnpeidec mpokOTTOULV amd veapd TopeYYLILOTIKE KOTTOpa VoTEPO OO
dEVTEPOYEVT ThYLVGT] TOV KLTTAPIKOD Torydpatos. Tavtdypova, pe v 0HENGT TOV KVTTAPOL
emreleitan Ko 1 anoOA®an, dNAadT, 0 E0MTEPIKOS YDPOS TOV KLTTAPOL TtePlopileTat Kot o
TPOTOTAAGTNG vekpavetal. [ovtd, ot GKANPEdeg MEPLYPAPOVTIOL YEVIKA ¢ VEKPA,
o popomompuEva HOVIHOL KOTTOLPO, TOL OEV CUUUETEXOVV GTOV HETAPOMOUO TNG EAAG, OALG
GUVELCPEPOVV O OKEAETIKA GTOYYELOL XTO HEGO TV TOPEYYVUOTIKOV KLTTAPWOV SokpiveTot
TO YLUOTOMIO TO OMOI0 €ivol YEUATO HE KLTTOPIKO YVUO Kot TEPLEYEL OAVUEVES OAEC TIG
TOAIKEG OVGIEC OTG GAKYAPA, OPYAVIKA 0EEN, TAVVIVEG, VOATONOAVTES YPOCTIKES, OVOPYOVOL
GLOTATIKA, KATT. £T0 YLLLOTOTLO VTAPYEL EMIONG TO AAdL VIO HOPPY| SOKPLTOV CTUYOVIOI®V.
Téhog, akorovBei To gvookdpmio (Tupnvag) mov anoterel 0 10-30% tov Pdpovg Tov Kapmod
Kol TEPLEYEL TO GMEPUA 1 AVYOAAO TO omoio pe TN oglpd Tov amoteAel 10 1-3% ToL PBApoug
tov Koprov (Garrido Ferndndez kou ocvvepyateg 1997). Oa mpénel va onuetmbei 6Tt Opentiky
kot froroyikn aia £xovv HOVO T KOTTOPO TOV HECOKOAPTIOV ooV 1 uepPpdvn elvon dmentn

KO TO EVOOKAPTIO OOPPITTETOL KOTA TN Hdonom.

1.2 H ympuai 6votoon Tov Kopmov

Onwg TpoavapépOnke, To KOPLO HEPOG TOV KAPTOV TNG EAIG Elvan TO PLeGOKAPTLO (AP KQ)
t0 omoio kotorauPaver 70-90% tov Bapovg Tov Kopmov. TVpEOvVa pue Tov Mraiatcovpo
(1995), 10 pecokdpmo amotereiton and ta akdAovBa: (1) vypacia, (2) AMmapés ovoieg, (3)
chxyapa, (4) mpmteives, (5) pouvolikéc ovoieg, (6) elevpomaivn, (7) opyavikd o&éa, (8)

APOOTIKES, (9) avopyava oTotyglo.




H péon ovotacm 1ov pecokopmiov vroroyiotnke and tovg Ferndndez Diez kot cuvepydreg
(1985) ®g axorovBwe vypacio 60-75%, Mmapég ovoieg 10-25%, aviyovia chkyopo 3-6%,
un avéyovta cakyapa < 0,3%, tveg 1-4%, npoteim 1-2%, opyavikd o&éa kot dAato oqvTOV

0,5-1,0%, pawolikéc ovoieg 2-3%, mnktiveg <0,6%, Lowég evaoelg 3-7%.

Yypaoia tnc oaprac

H vypacia givar 1o xOpo ocvotorikd ¢ emponeliog eMAG Kol TEPLEXETOL GTO VMOTO
KOPTO 6€ T0G0GTO 65-75%, evid otov eneEepyacpuévo and 55-60% avdaAioyo e TOV EUTOPIKO
tomo. E&aipeon amotehov ot Enpdiateg eAlég, n vypooio TV omoimv Kupoivetatl amd 28-
35% xotd Papoc. Oa mpémel va onpetmbel 0Tt Tpv amd TNV eneEepyacio N TEPLEKTLKOTNTA GE
vypoocia TowiAlet, Ko e€optdton Kupieg amd TO GTAO0 GLVYKOMLONG ToL KopTov Kobdg Kot
amd 10 €6V TO EAALOOEVOPO EYEL TOTICTEL TPOCPATA OTOTE T KVTTOPO PPIOKOVTOL GE GIOPYT).
Koatd to otdoo g eneepyaciog, o Kapmdg xavel vypaoio 1 oroio avtioTaduiletol pepikmg
anmd 10 aAdTL oV EPYETAL G odpka. Etol, oto téhog g emeEepyaciog 1060 Yo Tig
Lopeg 0G0 Kot TG TPAGLVES EMEC VTLAPYEL ATMAEL BApOVG TTOV gival Yot ot fropunyavia

G «QOP».

Airmopéc ovaiec

Ievikd, 0 kapndc TV emTPATE IOV TOIKIM®Y €1vail YOUNANG TEPLEKTIKOTNTOS GE ALTTOPES
ovaGieg, autd O0g amoterel va amd o PACLKA Y0P OKTNPICTIKA PLOG TOUKIAIOG TPOKELUEVOL VL
emAeyel Yo emrpanélia ypnon. H mepiektikdmta oe Addt Oa mpémet vo kopodvetor omd 20-
25%, ywri oe avtifemn mepintmon {nudvetor 1 vEN TOL KOPTOL KOl VEAPYEL EVIOVN
mpodldfeon yw tdyywon g eddc H mowidia KovoegpPold mepiéyel ®g okatépynotog
kaprog 19-25% AMmapés ovoieg katd péco 0po (emi vomov Papovg), evd ota idto mepimov
enineda Kopaivetat Kot rowio Koiopov (Mrolatcovpag 2004). Oa npémel va onpeuwdel
OTL Ol Amapég OVOIEG, MG U TOAKES, eV ekyLALovTal 00TE KOTA TV EKTIKPION TOL KOPTOD
pe koAt ovte katd tnv amevbeiog Copmon ce diun. Etol n mepiektikdmro oe Mmapég
ovGiec petd 1o mépag TN Loumong eivor oxeddv 1 010 Le VTV TNG TPMOTNG VANG N EAAPPDS
peyodvtepn. H odénon mov mopornpeitol o€ OPIGUEVEG TEPMTMOEIS €lvOL EIKOVIKY] Kol
OQElAETOL OTNV OMOAELD VLOATOSWAVTOV OCLOTATIKOV omd TN olpka Tov Kopmov. O
Notarnicola (1967) avépepe andiewr TV Ammapov ovowdv 10% mepimov, Kotd TV
eneepyacio mpdovov eMdV Iomovikod TOmov Kou TEXVNTOS povplopévev ehmv (black

oxidized). H pgioon avt) ogeiletal oV v “yuyp®” comwvomoinor evog Likpov KAGG HOTOG




TOV AMTopdV ovcldv, ard to dAidpa NaOH mov ypnoponoteitat Kot 6Tg 000 TEPUTTOCELS

Y10 TV EKTIKPOAVON TOV KOPTDV.

Ot meplocoTEpPEg MTaPEG 0VGiEG OTOV KOPTO TNG €AAS givatl TpL-yAukepidia, vrdpyovv
Onmg Ko d1-yhvkepiown kon erebBepa Amopd o&éa. To T0600Td TV TpL-yAuKePLdimvV avédvel
ypNyopa Kotd T Sidpkel wpipovong tov Kopmoh Kot aveEpyeton péxpt ko 95% eni tov
ovvoroL TV Mmapav o&émv (Vazquez Roncero kaw Mancha Perell6 1965, Vazquez Roncero
Kol cvvepydreg 1965). H mepreknkdtnto e Mmapég ovoieg petafdidetor akdOun Kot yo
Kopmovg mov TPoEpyovtor and To 1010 dévdpo. Xvwnbwg ot Kapmoi mov Ppickovior oto
AVAOTEPO TUNHOTO TOL OEVOPOVL, E£YOLV  UEYOAVTEPN TEPIEKTIKOTNTO O AWAPES OVGiEG
GLYKPITIKA e avTovG oL Ppiokovtal 6Ta Y oUnAOTEPO GMUEN Kol TPOS TO ECMTEPIKO TNG
koung (Sanchez 1994). To kvplotepo Autapd o0& givar to glaikd o0&V, evd akoAovfolv 1o
TOMUTIKO, oTEOPLKO, AMVOAETKO Kol Avolevikd ofy. H mepiektikdtnta ToUv €A0iKOD 0EEMG
av&Qvel pe ™V mOPOd0 TG WPINOVONG TOL KOPToD, EVO 1 CLYKEVTIPWOON TMOV VLIOAOIT®V
Mo pdv o€V petdvETOL (e ™V avénon tov Pépovs tov Kopmol, pe povodiky e&aipecn to
6TeapKo 0&H 10 omoio mopapEvel otabfepd pe pKpEg dtokvuavoels To yeyovog avtod, dnAaaodn
TO0 YOUNAO TOGOOTO KEKOPECSUEV®V MTAPOV 0EEMV OTOV KOPTO, Kadotd mv eAMd Tpoidv
VYNANS Broroyikng kot dotpopiknc afiag yio tov cvyypovo dvBpono (Verdd ko Munoz
1988).

2 dKyopo.

Ta Kupdtepa chKyapa TOL TEPEXOVTOL OTN GApPKa NG eAdg e€ivor m YALKOD) kat M
@povktoln, mov anoterodv 10 90-95% twv cakydpwv (Garrido Fernandez kat cuvepydreg
1997), evd akolovBobv ce piKpdTEPO TOGOGTO 1 cokyopoln kot n HavitoAn. Opiopévol
gpevvntég (Wonder kat ovvepyateg 1988) cuoyetifovv v mopeion 6OvOeoNng TG LAVITOANG
pe v mopeia froovvheon g ov Aadiov kot v Bewpodv Tpddpoun ovcia Yo oV GYNUATIGUE
oV gAaoradov. Extdg and ta mapandve cakyopo, WKpES mocotntes popvolng Kot EuAolng
éyovv emiong avapepBel and dhiovg epguvntég (Fernandez Bolafios ko cuvepydteg 1982). H
yAkoln, @povktdln, cokyapdln kot pHovvitoAn omoteAovv To (VUOGULO GLGTOTIKA TOV
LECOKOPTIOV Y10, TOVG HKPOOPYOVIGHOVG Kotd ™ Odpketa ¢ {Opwone Ot EXmvikég
molkiMeg  emitpaméliog eMdg pmopel vo YOpOKTNPOTOVV YeVIKA @ToYEC o (uudoio
GLOTOTIKA, ovykplTikd pe TG aviiotoyyes lomavikés mouwdiec. Ot IMolvpevéxog kot
ovvepyareg (1967), avépepav 011 0 mpdoivog Kapmdg e mokihiog Kovoepfola mepiéyet

povo 2 g avayovta cdxyapa (YAvkoln-epovktdln) ava 100 g vorod Bdpove, evd 0 dpiuog




Kapmog g 010¢ mowiMag mepieiye 1,6 g. O Balatsouras (1980), oe mepopatikég Lopmaoelg
¢ mowiMog Kaiopodv avaeéper avayovta cakyapa 1,6 g ava 100 g vomod Bapovg. Ot
aVTIoTOUYES HETPNGELS Y1 TIC KLPLOTEPES lomavikég mowidieg Gorda kot Manzanilla sivon 6

ka3 g avd 100 g vorov Bapovg avtictorye (Borbollay Alcala ko cuvepydteg 1955).

lpwreiveg

H mepektikdtnto 100 KOPmov 6€ TpOTEIVN ivar yapmAn, kot kopoiveton petobd 1-3%
(eml vomov Bdpovg) avaroya pe TV ToLKiAie, Topapével o otafepn katd TV avamtuén Kot
opipavon tov Kapradv. [Topd 1o yeyovdg 6Tt o ko pmdg TG EMAC Oev pmopel va BewpnBel Ty
TPOTEIVNG, EVTOVTOLG T aptvo&eéa Tov TEPEYEL €lvol TOAD ONUOVTIKA Yo TNV avOpdmivn
dwtpoen. O Manoukas kot cuvepydtec (1973) avépepav ot t0 30% tv auwvo&éwv mov
aviyveddnkav oty mowilio Kopwvékn ntav aocmaptikd o£0, yAoutovikod o&0 Kot apywvive).
Ot mpoteiveg dev eivar pdévo amapoimteg Yoo ©ov AvOpwmo aAAL KOl Yoo TO YOAOKTUKE
Boktipo, To omoio Yot Vo TPAYLOTOTOWCOoVY ™V YoAakTikn {Ouwon dev yperdlovion povo
cakyopo oALG Kot apvo&éa, o omoia ekyvAilovton amd TV odpKo TG EALAS TPOG TNV GAUN
kaBiotdvtoag v éva cVuVOETO BpENTIKO HEGO Y10l TV OVATTUEN TOV LKPOO PYOVIGLLOV.
Katd v enelepyacio tov €lotokdpmov moapatnpeiton peimon G TEPEKTIKOTNTOS GE
npoteivn. Ewwdtepa, o vondg mpdoivog Kapmodg e mowidiag KovoegpPod mepieiye 1,4%
TPOTEIVY, Kot petd ) {dumon pe v lomovin pébodo 1,1% (Baatsouras 1964). H peioon
VT OQeiAeTOl 0T LETOPOPE LEPOVS TOV VOATONOAVTOD KAAGUOTOG TOV TPOTEWVOV GTNV

.

Davolixéc ovoieg

O kopmog g eMAC €ivol TAOVG10G GE PULVOAIKEG OVGLESC, 1) GLYKEVTIP®WOT TOV OTOL®MV
Kopoiveton and 1-3% eni vomod Papovg (Fernandez-Diez ko cuvepydteg 1972). H
TEPLEKTIKOTNTO TOV KAPTOV G€ POIVOAKES ovaieg e€optdtar amd Vv Tolkido kabmg emiong
Kol amd 10 otadlo  opdtrog (Amiot kot ovvepydreg 1986). H ocvykévipmon tov
(QOIVOMK®V OVCIOV PEWMVETOL UE TNV opipaven tov kopmod. Or Vazquez-Roncero kot
ovvepydreg (1971), avépepav 0Tl 0 mPAcvog Kaprmdg twv mowiMmv Zorzalena kou Verdial
neplelye Kotd péco O0po 1,96-2% eouvolkég ovcieg e€vd GTOV MPLUO KOPTO 1 OPYIKN
oLYKEVTPOOT petwdnke o 0,98-1%.

H onpoavtikdtepn @owolkn ovcia eivor 1 gAevpomaivn, 1 omolo mePEXETOL GE VYNAEG
GLYKEVIPAOGEIS 6T PUAAN TOV gAaddevopov (60-90 mg g'1 ent Enpnc Bdoewc). Extoc and v

erevpOmaiv, GALeS onuavTIKEG QavOMKES ovoieg tvat o PBepumackolitng, o omoiog eivot




€0TEPAG TOL KOAPEIKOL 0&Emc pe ™V VOPOEL-TVPOGOAN, 0 Atyovotpolitng, M OebLA-
glevpomaivn kot 0 kopvolitng. AAAEG PavoMKEG ovaies TOV avyyvevdnKay 6Tov KOPTO TNG
eMag etvar 1 TVposdAn (4-vVOpo&v-EatvorlatBavorn), N VIPOEV-TVPOGOAN Kot 0 YAvKOLITNG
NG TVPOGOANG,

Ot pouvolikég ovoieg Ba mpémel va anopakpuvOohv and Tov Kapmd TP OKEWEVOL aVTOC VL
katootel edmdog. Katd vy emelepyacia g apdovng eAdc avtd emtvyydvetor o 000
otado. To mpmdto meptlopf dvel eufantion Tov Kapmov o€ apold S1GALLO KOG TIKOD VOTPiov
(2-2,5%), 6mov M elevpomaivny vVOpoAveETOL TPOG VIPOEL-TVPOCOAN Kot YAvkoLitn TOL
eLeVOM KOV 0EEmG. £T0 OTAO10 0VTO, 1 GLYKEVTPWGT) TG TVPOGOATNG, TOV KAPEIKOD Kol TOV P-
KOVHLOPIKOV 0EEMG aLEAVOVY, VD AALEG PatvOLeG OGS ot YAvkoliteg ™G VOPOLL-TVPOGOANG
o popévouy otobepoi. Metd to yepiopd pe 10 AAK oL, ot Kapmoi Tomofetodvion TNy AU,
01OV M VOPOEV-TLPOGOAN dayEeTon TALYLTATO OO T CAPKA TG EAAG TPOG TNV GAUN, OTTOL 1M
GLYKEVIPMOGT] TG TAPOEVEL TPOKTIK G 6TafePn o€ OAN TN ddpKeE TG YoAKTIKYG LOH®ONG.
Avtifeta, M cvykévipmomn tov yAvkolitn tov €AeVOAKOL 0&Emg GtV GAun Tapovoldlet
otodwokn ovénon Kotd T Tporeg MuEPes ™ME {OHOOMNG EVAD GTN GUVEXELD UEIDVETOL
TPOOJELTIKA Kal dgv aviyvedetan votepa and 100-200 nuépec {Opwong. H peimwon ovt
oQelAeTOL 6TV VIPOAVLGT TOL YAVKOLiTN 6T0 OEIVO TTEPIPAAAOV NG GAUNG TTPOG YALKOLN KoL
elevolkd 0ED. AMEG POIVOAIKEG OVGIEG dlayEovTal EMioNg TaYOLTOTO TPOS TO TEPPAALOV TNG
dAuNG katd Tig TpdTEG NUEPeS ™G Opmonc. Etot, 1 ouykévipwon Tov kagelkod Kot Tov p-
KOLHLOPIKOD 0&EMC pewdveETOL KOTA TN ddpke NG COU®ONG, EVO 1 GUYKEVIP®ON TNG

TVPOGOMN G Tapapével atabepn| (Brenes kot cuvepydreg 1995).

Elevponaivy
Mio amd TIC eaOMKEG Oovoieg TOL PpIioKeTol KAT OTOKAEICTIKOT)TO GE OAOVLG TOLG

10T00¢ ToVv 04VOpoL NG eMAg (eUAAa, pila, Practol, Kapmoi) eivar m eisvporaim. H
TOLPOLGIN TNG EIVOL Y OPAKTNPLOTIKY OYL Ovo oto yYévog Olea oAld e OAa GYEDOV T YEVN TG
owkoyéverag Oleaceae. H ovoia ot yapaktnpileton og @ovolkog yAvkolitng, Kot ivot
veLOVYY Yol TNV TLKPT YEVOT TOV KAPTOV OV TOV KAB1oTA U1 €3OO Y ®PIS TPponyohuevn
eneéepyacio. [Ma 1o AOyo avtd, OAec ot péBodol emelepynciog Tov ELNOKAPTOL £YOVV GOV
TPOTELOVTO GTOYO TNV WEPIKT 1 OAKT] OMOUAKPVVET TNG EAELPOTAIVIG OO TNV GAPKO TNG
eMac, avdAoya pe TOV TOPAcKEVALOUEVO EUTOPLKO TOTTO, Kol GOV OEVTEPEVOVTES GTOYOVG TN
cuvinpnon Tov TPOIOVTOG, TN PEATIOON TOV  OPYAVOANTTIK®OV  YOPOKT|POV, KAT

(Mraratcovpag 2004).




Ext6¢ Opmg omd v mikpn yedomn mov mpocdidel 1 elevpomaivn otnv €Ad, Toapovctdlet
onuovtikn aviykpoPakn dpdon (Tassou kot cvvepydrteg 1991, Ruiz-Barba kor cuvepydreg
1993, Tassou 1993, Tassou kot Nychas 1994 1995). H mopovoio tng puropei va kobvotepriost
N vo mopepmodicel TANpwsg v Evopén g yoloxtikng Opoong otig mpdowveg eaéc H
e evpOTOIV Tapeumodilel Oyt povo v avénon tov Lactobacillus plantarum, oAld kot
MoV yohaktkov Bokmpiov wov Aaupdvovv pépog ot QOuowon o6mwg o Lactobacillus
brevis, Leuconostoc mesenteroides kot o Pediococcus cerevisiae.

Inuovtikn etvon - avtipukpoflokn dpdon g eAevpomaivng oty avénon maboyovmv
UIKPOOPYOVIGUADV KOl GTNV OVATTVEN LLUKNTOV oL Topdyovv toéives. 'Etot, 1 elevpomaivn
o peumddIce TV avénon Kot Tapoaymyn eviepotoéiving B tov Saphylococcus aureus (Tassou
kot Nychas 1994), mv avénon m¢ Salmonella Enteriditis (Tassou katr Nychas 1995), kafd¢
emiong kot v PAdommon ko avénon tov cmopiov tov Bacillus cereus (Tassou kot
ovvepyareg 1991). EmmAéov, 1 elevpomaivn kabmg kot GAAEG QavoMKES 0VGieg OT®G TO
BoviAdikd, p-kovpoptkd Ko P-vdpo&u-Peviotkd 0ED TapeUmONGaV TANPOS TNV AVATTLEN TOV
Escherichia coli, Klebsiella pneumoniae kot Bacillus cereus (Aziz kot cuvepydreg 1998).

Inuavtikn glvon eriong N emidpaon g EAELPOTAIVNG GTO GYNUOTIGUO poKoToEVADY. Ot
Gourama kat Bullerman (1987) avépepav 6t1 cuykétpoon 6 mg ml™* EALEVPOTOIVIG NTOV
QLPKETN Y10 VO LEIDOEL TNV Tapaywy1| apiatovodv and tov Aspergillus parasiticus katd 83-
93%. Avdioya amotehéopata £xovv avapepbei amd tovg Mahjoub kon Bullerman (1987) yia
tov woknto Aspergillus flavus NRRL 6555, o omoiog givor yvootdg yio v mapayoyn
AP TOE VOV .

Téhog, onuavtikn givar n iN Vitro didomaon g ehevponaivig UEo® TS dpAcn g ToV
evlbpov B-yhvko{iddon omd opiopuévo otedéyn tov Lactobacillus plantarum kot tov
Leuconostoc mesenteroides yeyovog Tov SNUIOVPYEL VEEG TTPOOTTLKES Yol TNV UIKPOBIOAOYLKY|

exmikpion g eAdg amd emhey péva oTEAEYM YOAOKTIKOV Paktnpiov.

Opyavikg oo

Ta opyovikd o&éa mepi€yovtor otn GAPKO TNG €AAC O UIKPEG OLYKEVIPMOOES TOV
kopaivovor and 0,5-1% eni vomod Bapovs H moapovcia tovg dpmg etvat moAd onpavkn,
e€outiog ™G wKavoTNTdg TOLVg Vo dNpiovpyohv pLOUISTIKO v KOTA T O18PKED TNG
Odpwong kot g mepattépm cuvtypnong tov npoidvrog. Ou Fernandez Diez kaw Gonzdez
Pellisso (1956) aviyvevoov ofahikd, pnAkd kot kitpikd o&O otig mowkidieg Gordal,

Manzanilla kou Rapazalla, ot cuykevipmdoelg v omoimv kvpdvOnkov and 0,01-0,41%. O
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Vlahov (1976) avépepe emiong v mopovsio. 0E0AK0D, KITPKoD, UNAKOD, NAEKTPIKOD Kol
TPpLY KOV 0&Em¢ otig TokiAieg Ascolana kat Leccino.

O Mnaiatcovpog (2004) avépepe O0TL ToL opyaviKd o&éa ivor ywpig onuacia yio Tig
npaowveg eMég  lomovikod TOmMOL Kol Yoo TG TEXVNTO povplopéveg  eMég  yati
eEovdetepdVOVTOL 0TOL TPMOTO GTAdO emeEepyociog Tov Kopmoh amnd 10 OdAvpa TOL
KOVOTIKOD vOTpiov. ZOUEOVO HE TOV 1010 €PELVNTY, TO OPYOVIKA O&EQ £YouV 1010iTEPN
onnoacioc ot Quoon Mg EUoIKNG povpng eMdc, yoti ekyvAilovior onv AU Kot
dMUovpyodV ot apyKa otade ¢ (Opmong éva erappmg 0&vo meptforiov (pH 5,5-6,0)
mov etvol omoapaitnTo Yo TV opoAn €vapEn g Couwmong. Nedtepa OU®G TELPOUOTIKA
dedopéva and Quumoelg Tpdovov glatokdprov pe v lomavikry péBodo, yo Tig TowKIMEG
Hojiblanca (Durdn Quintana kou cvvepydteg 1999) ko KovoegpBoiid (Spyropoulou kat
cvvepyareg 2001), £de1i&av 0T Ta opyavikd o&€a Tng odapkag Oyt LOVO dev €E0VOETEPOVOVTIL
KOTAL TOV YELPWOUO HE TO GAKOAL OAAMAL ekyLAILOVTOL OTNV OAUN GE GMUOVIIKO TOGOOTO.
Opwopéva de amd avtd (Kitpiko, UNAKS), umopovv v UETOPOMOTOOV amd To YOAOKTLKA
Boaktpla, Wwitepo o0tav £xovv egovtindei to COUOGILO GVOTATIKA, LEAVOVTAS TNV OMKY

o&unTa ™S AAUNG.

Xpwoukéc

Ot ypwotikég ovoieg TOoLv Kopmoh &yovv Wwitepn onuacia ywo ™ Popmyovio g
emtpanéllog EMAC, mapd To Yeyovog OTL dev &xouvv Bpemtikn aio ywoo tov dvBpwmo. Ot
YPOOTIKEG ™G eMAG doxpivovtor oe 00O KaTnyopieg, OTIG AMOSAVLTEG Tov givor Ot
YAOPOPUAAEG KOl TOL KOPOTEVIL, KOl OTIG VOATOOWAVTEG OV eivanl Kuplwg ot avBokvdveg
(Mnolatcovpag 2004). Ot yYAopoeiAieg ovvtiBevior 6to TPAOTO OTAd0 AVATTVENG TOV
KOPTOL Kol OTAd10KE VIOY®POHV HE TNV TEPOS0 TG WPILOVENS Yo Vo avTIKOTOoTA000V
apyd amd ta Kopovia (Kitpvo ypdpe) Kot TeAKA and 11 avBokvdveg 6t0 GTAd0 TG
UEPIKNG 1| TAN pOLG Wpipavons (XM POJLVO, 1OJESC, HEAVOIMIES, Lavpo). Ot YAmPoPOAAEG
OV TEPEYOVTOL GTN GAPKA TNG MGG tval YAWPOPVALES o KoL B, EV® Omd TO KAPOTEVLOL
dtakpivoope tnv Aovteivn, B-kopotivio, veoEavlivn, vedypmpa, frorocavOiv.

H oamoikodounon g yAwpo@OAAng kotd ™ (OU®o™n Tov TPACIVOL KAPTOV HE TNV
[omavum pébodo givar cvvovac oG eVOLUIKNG dpactnploTNTaS Kot ¥ Nkdv petofoidv. Katd
T0 apyKO 6Th o enelepyoaciog o Kapmdg epPantiletatl 6 apotd SGAVUN KOVGTIKOD vaTpiov.
210 aAKOAMKO ot TEPLPAAAOV, | YAOPOPVAAN LETATPENETAL OE YAWPOPLAAIDIO He TN dpdion
oL eViOUOV YA®POPVALAGoT Tov PpickeTon oe agbovio e GAOVE TOVG TPAGIYOLG PLTIKOVG

16t00¢. To YA®PoPLAAIS1O £ival VUTOSIONAVTO KOl OTOUAKPVVETOL LLE TV HETEMEITO EKTALGT

11




Tov Kopmo¥ pe vepd. Ilepimov 20-25% g cuvoMKNG YA®POPVAAG TOL KAPTOL LETATPEMETOL
6e YAOPOPLAAISIO KoTd TNV emeepyacio pe GAKOAL XTn GLVEXEW Ol Kopmol veiotavtol
éKmAvon pe vepo Yol TV amopdkpuVaen g TePicoslag v aAkdAems, kKot spPantilovtol o€
aiun omov veiotavrar Yookl (Opoon. Xto 6&wvo mepiBdriov e dhunc, o Mg? to
omoilo mEPEXETAL TOGO GTO LOPLO TOL YAMPOPVAALIIOL OGO Kol 6TO HOPLO TNG YAWPOPVAANG
avrikadiotoviar and H' pe amotéhecpa 10 GYMUATIONO GALOPOPPSIOn Kot (QOIOQUTIVIG
avtictotya (Minguez-Monsguera kot ovvepydteg 1986). Kot ot 6060 popeéc eivar
VOUTOSOAVTEG Kol EKYVAILoVTOL GTNV GAUT, TPOKOADVTOG HEI®OT) TNG £VIOGTG TOL TPAG VO
YPOUATOS GTOV Kapmd Katd ) dwdpkeln g (Opmwong. Xe avtiBeon pe v yAwpoeLAAY, T
Kopotivia. eivon epliocdtepo otabepd oe avtny ™V emelepyacia Ko yivovtor TeEPIGGOTEPO
guoavn kotd 1o TéAOg TG {Op®ong omdte O KOPWOG ATOKTO YPLGOKITPIVO YPDLLM
(Mnolatcovpag 1995).

Ot avBoxvdveg ovvtifeviar apyikd otnv emOEPUIdO KOL GTY] OCLVEYEW KOl GTO
pecokdpmo tng eAds. O1 avBokvaveS GLGGOPEVOVTAL LE TNV TAPOSO TNG MPILOVONG Kot 1
106 6TNTA TOVG KabopileTatl omd ™V TOLKIAio ™ ¢ EMAC, TO GTASO MPWOTNTOG Ko TNV €kBeom
TOL Kapmov otnv NAtakn aktvofoMa. H mowidio anotelel Tov omovdondte po mapdyovra yio
™ ovvleon kot ocvocmpevorn avBokvoavov. And Tig EAANvikéc mowiAieg, mAovc1otepn oe
avlokvdveg 610 0TAd10 TANPOVG ®pinavong eivor N mowhio Kolapov kot axolovBei
KovoepPoiid. Zyetkd pe 1o 616010 0pipavong, ot avBokvdaveg apyilovv va cvvtibevion ce
GLYKEKPIEVO oTAd10 €EEMENG TOL KOPTOV TO OMoio €ival YVOoTd M “OTAS0 GAANYNG
ypoduatos” (turning colour). 1o o6tad10 avTo, TO YPMUO TOL KOPTOL UETOTPEMETAL OO
YPLOOKITPIVO GE EAAPPDG POOVO, EvOEIEN OTL Exel apyioel | Tapaywyn avBoxvavov. Téhog N
Béom mov €xel 0 KoPTOHG TAV® GTO JEVOPO Kot M MALOLKY| akTivofoiior Tov O€yxeTal KOTA TNV
dlapkeln m¢g avantuéng v kabopilel v meplektikdTTd Tov og avBokvdves. Koapmoi mov
Bplokovtal oty mepitetpo TG KOUNG £Vl EVTOVOTEPA YPOUATIGLEVOL CUYKPLTLKA LLE AVTOVG
7oV PpIcKOVTOL GTO EGMTEPIKD, AOY® TNG S0POPETIKNG TOGOTNTOG NALOKN G OKTIVOB OMOG TTOV
déyovta.

v wepintwon g COU®MOoNG PLGIKMG LOVPOV EALDV, 01 0LVOOKLAVES G VOATOOOLAVTESG
YPOOTIKEG, KATOVELOVTOL HETOED TNG OAPKOC KOl TNG OAUNG e amotEdeoua TV e€ocBévion
TOL YPOUOTOG TOL KopmoV. Eva onpovnkd pelovékmuo. mov mopotnpeitor kotd v
eneepyacio TOV ELGIKAOS HOHP®V eEM®V gival 6Tl To Ypopa Tov avlokvavav emnpedletot
and mv teAun Ty wov pH g Qdpuwone Etotl, oe tywég pH pukpotepeg and 4,5 ot
avloxvdaveg Eyovv TopPLPY| amdypwon, oc TIES PH and 4,5-6,5 &xovv 1won Em¢ pelavoimon

amdOYPOON, EVAD OE WEYOADTEPEG TYES EYOVV HOVPO YPOLUO. XTI TEPIGCOTEPES TMEPUTTMOELS
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Chpmong PuoIK®OG Lavp®V MMV, N TeMKN Tiun tov PH dpopedveton oe 3,8-4,2, yeyovog
OV OAAOLOVEL TO YPOUO TOV KOPTOV amd podpo ov givor apyikd (Katd Tn CLYKOUON) GE
mopevpd, vroPabuilovtag £€tol TV mowOTNTO TOL WPOIdVToS. [ va aviipetomicst To
eoawopevo avtd N Propnyavic, ot EAEG LETA TNV ATOUAKPVVGT TOVG OO TNV GAUT exTiBEVTOL
oToV 0€pa Yo 24 dpeg TPOKEEVOL Va BEATIOEL TO YpdLLO TOVG Pe 0EEWDWOT TTPLY TV TEAKN

TOVG GLOKEVAGIN Kot TPomON 6N 6TV ayopd.

Avopyove otorysio.

O xopmog TG EMAS eivar TAovo10¢ 6 avopyava ototyeia kupiog K, Ca, P, Na, Mg, S evd
o6& UIKPOTEPO TOc00TO £Yovv mpocdopiotel Fe Zn, Cu, Mn. Ta avépyova cuoTATIKA ©
VOATOSWAVTE, YEvovVTaL GE PEYAAO TOCGOGTO OTO SALPOPO GTAIN EMEEEPYAGLAG TOV KOPTOV,
OM®G KoTd MV eKTIKPIGN, TV €kmAvon pe vepd, v {Ouwon, kKAn. To povadikd avopyavo
otoryeio mov av&avetol ivat 0 Na Adym g mpocsHnkng Tov oty AAN VIO HOPPT AAATOG.
[Tapoéra aVTE T0 TOGOGTO TV ALVOPYOLVOV CTOWEL®V TOV TOPAUEVOLY OTN CAPKO UETE TN
COpmon elvar apkeTd Yoo vo Yo poKTNPIoTeL 11 EMA O TPoE] TAOVG10 GE avOpyova OpemTikd

GToEla.

1.3 Ov onpovtikotep £ mOLKIAIES EMTP AMECLOS EMAS TTOV KOAALEPYOUVTUL GTI| Y OPO PLOS
Ot xvupotepeg mokidieg eMdg Yoo emtpanéia xpnom givor n Kovoegpfoid, n Korapdv

ka1 Xarikdikne (Mroloatsovpag 2004, Garrido Fernandez kat cvvepydrec 1997).

e  Kovoepfoiio

H KovoepPoAid amoterel nv kuptdtepn mowidio otn ydpo pog Ko avoroyel oto 80-85%
™mg mapayoyng emupanélog eads H koAliépyerd g evromiletan kvpiog omv Kevipikn
EAMGOa otic meproyég POLatdag, Aptag Poxidag, Attwioakapvaviag, Mayvnciag, EVpotag
Kot g Adpioog. Xapakmpiletor oG pecOKaPTN £mC adpOKAPTY TOWKIAI0 TG omoiag 1
TOLPOYOYLKOTNTO 6€ Kopmod Kupaiveton and 15-100 Kg avd dévopo avaroya pe T nAKio Tov
dévopov, to péyebog Tng KOUNG TIS KOAAEPYNTIKEG Ppovtideg, kA, To Pdpog Tov Kapmod
Kopaiveton petaly 5-8 g xatd péco 6po.

H KovoepPoAid poialel popeoroyikd pe mv lomovikny mowidio Manzanilla, | omoia givot
KOl O KLPOTEPOG aVIAy®VICTAC oTlg Oebveic ayopés. Xpnowomoteitat 1660 yioo Vv
Tapay®yn Tpacwvov eM®v lomavikod THmov, 660 KoL Yo TNV TOPAYOY QVOIKOG HoOpPOV
eMov oe aiun. H emdeppioa tov kopmobd eivor AT Kol EALACTIKY Kol TapovGtdlel peydin

avtoyn oto (dpopa, yeyovdg mov mv KoboTd avOeKTIKN 6 VYNAOTEPES GLYKEVIPMGELS
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dAatog Kotd ™ Copmon. Xvvilwg o mpdovog Kapmog eivon meploodTEpo gvoicOnTog 6N
cvppikvaeon arnd tov ®pyo kapmd. ['a tov Adyo avtd, n puokt LOH®oN TS TPAc VNG EAMAC,
oniadn n {Opwom yopic mponyobuevn ekmikpavon pe eufamntion tov Kopmovd o€ ddAvpa
KOVOTIKOO vatpiov, o mpémel mavtote v EEKIVE e YOUNAES GLYKEVIPMGELG GAATOG Yo VoL
amopevyfel to (hpopa g emdeppivog (m.y. 4-5%) ko otadwxd va ovédhvel. H odpra tov
KOPTOL €IVOLL GUUTOYN G, UE YOUNAT TEPLEKTIKOTNTA o0& Aumapég ovoieg (20-25% enl vomov
Bdapovg) ko oe Qupdoo ocvotatikd (2-3% erni vomov Pdapovg) (Garrido Ferndndez xait
ovvepyareg 1997). H KovoepPoAld avikel 6Tig pkpombpnveg TOKIAlES apov to Bapog Tov
mopnve.  KotohopuPaver 1o 12-13% 100 ocvvoMkoly Pdpovg oL Kopmov. H oyfon
caprog/mupnva kopaivetatr amod 8:1 éog 10:1. H oxéon avtr £xel Wiaitepn onpoocio yio KGO
molkiMa emurpoanéllog eMig yrati amotedel PETPO TOV PPOCYLOV TUNHOTOG TOV KOPTOL GE
oyéon e tov mopnva. levikd pio koA emrpanélio moikiMa eAlds Ba mpémet va £xel oyéon

oapkac/muprva petold 6:1 kot 12:1 (MroAatcobpag 2004).

o Kalauwv

H Kolopov givor pio eatpetikn mokidior meplopto pévng ORag d1006MG 6T YOPO. LLag,
TV o7oio cuvavtdpe Kuplmg otig mepoyés g Aakwviag, Mesonviag, ApyoMdag, HAslag,
Kopwbiog, ®bdTong Ko Attwroakapvavias. O Kapmodg ypnoYLOTOEITOL Y10l TNV TOPAY®YT
TOV EUTOPIKOV TUTOL PLGIKNG LOVPNG EMTPAUTECLOG EMGG LE TNV OVOLLOCTO «(OPOKTES EMEG
Kohlapov oe o&dApny. Eivar motkidio pecdkaprn pe fapog Kapmov mov kKopoivetor omd 3-6 g.
H odpra givon moAd copmayng pe yopmAn teplektikdra o Mnapés ovoieg (25% eni vomod
Bapovg) kon oyetkd vymi mepektikoOTTa o Qouooya cvotatikd (3-3,5% ent vomol
Bapovg). H emdepuida o0 kapmov givor AETT| Kot EAACTIKN KO OTO GTAGI0 TNG TANPOLG
opudTTag amoktd Padvd pavpo xpopa, yeyovog mov Kabiotd tnv mowiAio KOTEAANAN Yo
TNV TOPAYOY] QLOIKAOS Hovpav eMdv. O Adyog capkag/mTupniva etvar avEiAoyog e avTdv NG
KovoepPoAds. H cuykopidon tov kapmod yivetor 6T0 6TAd0 TANPOVS OPLOTTOG KOTH TNV

nepiodo Noeuppiov-Aekepppiov.

o  Xaixkioikng

[Mpoxerron yio emrpoméllo. TOWKIAL 7OV  KOAMEPYEITOL KUPI®G OTN TEPWOYN NG
Xoikwwwne Kapdiag, XZeppov, xobmdg kot oe moAld mopdio tng Bopewog EArGSaC.
Mopeoroyikd powalel pe mv loravikny Gorda n omoia givot Ko 0 KHPLOG AVTAYOVIGTAG TNG.

Etvol motkiMa adpdxopnn, pe péco Papoc kapmod ond 6-10 g. Kartd péco opo 120-140
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kaproi Quyilouv éva ymdypoppo évavit 180-200 tng KovoegpPoidg ko 220-240 tng
Kohlopov. H meprektikdtnto ¢ odpkog oe Mmopéc ovoieg eivan 19-20% (eni vomov Bapovg)
evm M oyxéom oapkag/mupnva etvar 10:1, yeyovdg mov v kabiotd Wwitepa EAKVGTIKN Yo
emtponéllo ypron. To ypodpa g TOKIANG 6TO OTAS10 TNG TANPOVE MPUOTNTAG OEV Eivol
moté pawpo. I'ia Tov Adyo avtd, M xpNoN TOL KAPToL YIVETOL OMOKAEIGTIKG Kot LOVO Yo T
Tapaymyn mpdcvov emov Iomavikod tomov. AAA pPEOVEKTHHOTO TG TOWKIAMOG glvol M
LEWWUEVT] CLUVEKTLKOTTOL TNG CAPKOG KABDS Kol 1 YoUnAn teplekTikdtntd g o {vpdoya
ovotatikd (2% ent vomov Bdpovg), yeyovog mov kabiotd T (OU®GT TG OVCKOAN EVE GUYVE
TOPOTNPOVVTAL EKTPOTEG 0T LOUMON TOV 00N YOLV GE OALOIWGT TOL TEAM KOV TpoidvTos Eva
dAlo pelovéknuo g motkiMog katd ™ (dpuwmon, eivor 0 oYMUOTIOROG €VOG SOKTLAIOV
POOVOL YPOUATOS GTN CApKA NG €Aldg mov mepPdAiel Tov muprva. ZOUEOVA UE TOV
Mmrolatoovpa (2004) kou Garrido Fernandez kot cvvepydteg (1997), 0 ev My® d0KTOAIOG
opeileTal 68 YPWOTIKEG NG odpkog, Kupiwg avBokvdves, mov Otav oynpotiCovior oto
Quopopévo mpoidv vroPabuiCovv mv eumopikny tov aia, ympic opmg va emnpedlovv Tovg
OPYOVOANTTIKOVG YOPOKTNPES TOV Kopmov. Ta TOPOmTAvVE HEOVEKTAUOTO KoO1GTOOV

TEPLOPIGULEVT TN SLASOGT TNG TOKIALOG OTN X MDPOL LOLG,
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2. Mwpoproroyio Tov ELaOKEPTOV

2.1 Mikpoproroyio Tov VOTOO ELALOKAPTOV

H pucpofroroyia tov kopmov g eMdg dev Exel pedetnBel emaprmg, Ommg Exel yivel pe v
pikpofroroyion m¢ COUMGTG TOV, HE OTOTEAEGLLO TO EPEVVNTIKA OEOOUEVO TOV OLVAPEPOVTOLL
ot obvbeon Mg MKpoyAopidas TOv vomoy Kopmoy vo  givor  meplropiopéva. Ot
onuoavtikodtepeg epyaciec eivar avtéc tov Pelagatti (1980), Ercolani (1978) ko Tassou
(1993). Onwg TPOKVLATIEL OmO TO. OMOTEAEGUATO OVTMOV TOV EPELVAV, Ol KLPiapyot
pipoopyavicpoi givor ta apvntikd katd Gram Poktipia (yevdopovades, eviepofoxtnpia,
KAT), ot {0peg Ko akoAovBovv o YOAOKTIKG BokTipla (e CNUHOVTIKE WKPOTEPO TOGOGTO
(ITivaxoag 2.2.1). H ovvBeon tng pukpoyAmpidog moikidel oavarloyo pLe TOV TOTO Kot TOV TPOTO
detypatonyiog, tnv €moy Tov XpOVOL, TNV OPWOTNTO TOV KOPTOV, TIG KOAMEPYNTIKEG
e VIKéG (m.y. apdevdpevn N Enpikn KoAMEPYELR), TO HIKPOKAILO TNG TEPOYNS, TN XPNOM
QLTOPUPULAK®OV, TNV TOIKIMa TG €Adg KaBdg Ko TNV KoTdoTaoT oty onoia PpiokeTon o
Ko prog (TpocPoin amd évropa, poknteg, kKAn) (Pelagatti 1980, Tassou 1993).

Mo tig EAMvikég mowidieg emrpoanéliog eMAG onUavTikn €ivon 1 epyacio tng Tassou
(1993), n omoia amopOVMOGE KOL TOVTOTOINGE GTEAEYT LUKPOOPYAVICUMV ad VOTOVG KAPTOVG
o€ JLPOPETIKO GTASI0 MPLUOTNTAS (TPAGIVEG Kol Hopeg eMEC) KaOMS Kol amd GOALL TV
morkiMov Karapov, Kopovéikn, Toovvarn, @povpunoid kot Atavold. Ot derypotoinyieg
TpoyHoToTOMONKaY  KaTtd TS €Alookopikég mepLodovg 1987/1988 wkar 1988/1989 oe
olpopenkés veoypapikég mepoyés otnv Kpnm (Hpdxiewo, Xawid, PéBvupvo), ommv
[Tehondvvnoo (Emaptn, Koiopdra) otm NaGEo kot oto Xmdto. AmO To OmMOTEALCUOTO
TPOEKLYE OTL KATA TNV gAotokoK] epiodo 1987/1988 mocootd 48,5% g pikpoyropidog
anmoteAeito and apywmukd katd Gram Pokmmpro (Wevdopovadeg kol eviepofaktipia), TO
27,8% nrav Qopec wor 1o 23,6% yaroxkukd Poxtpro. Kotd v emopévrn €Aoiokopikn
nepiodo 1988/1989 1o amoteAéopata eiyav dopoporombel onuavtikd, Kol TapoTnpnonKay
YO AG ToG0oTd apvnTikedv Kotd Gram Baxtnpiov (20,7%), eved to 10606Td TV {Op®V Kot
TOV YOLOKTIKOV Baktnpiov ntav vyniotepa (53,8% kat 31,2% avtictorya). To yeyovog owtd
amodmOnKe 6TOV SLaPOoPETIKO Y pdvo derypotoinyiog (Kotd 1o TpdTo £T0¢ M SEtyLaTOANYia
€ywve tov Oxkt@fplo, evd to 0€0TEPO £€T0C TOV NOEUPPLO), TN OLPOPETIKY] YEMYPOPLKN

TEPLOYN KOLL TN XPT O EVTOUOKTOV®V TOL £lxe TponymOet mpiv 1n devtepn detypotonyio. Ao
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IMivakeg 2.2.1: Zovbeon g pkpoyAopidoag Tov vorov glotokdaprov (Pelagatti 1980,
Ercolani 1991, Tassou 1993, Lavermicocca kot cuvepydteg 1998).

Pseudomonas

Savastanoi

Fluorescens

Aeruginosa
Bacillus

Qubtilis

Megaterium
Serratia marcescens
Erwinia carotovora
Klebsiella

Pneumoniae

Planticola
Acetobacter aceti
Arthrobacter globiformis
Xanthomonas campestris
Gluconobacter oxydans
Enterococcus faecium
Zygomonas mobilis
Cellulomonas flavigena
Leuconostoc

mesenteroides

subsp. mesenteroides

dextranicum
Lactobacillus

del brueckii

helveticus

acidophilus

casel subsp. rhamnosus

Lactobacillus
xylosus
plantarum
curvatus
fermentum
brevis

hilgardii

Pichia
fermentans
membranefaciens
polymor pha
terricola
Hansenula
anomala var. anomala
anomala var. schneggii
Candida
parapsilosis
olea
tenuis
utilis
Rhodotorula
glutinis var glutinis
rubra
mucilaginosa
aurantiaca

Brettanomyces anomal us

Hanseniaspora

osmophila

uvarum

valbyensis
Torulopsis

stellata

glabrata

holmiii

magnoliae
Cryptococcus

macerans

albidusvar albidus

laurentii var laurentii
Saccharomyces

globosus

italicus

cerevisiaevar. ellipsoideus

rouxii

oleaceus

fermentati

bayanus
Debaryomyces

hansenii

nicotianae
Kloeckera

Apiculata

Corticis
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T dedopéva TG HEAETNG aTNG TTPokLTTEL OTL T0G00TO 50% TEPITOL TNG CLVOMKNG YA®PIdOG
TOV VOroh Kapmoh m¢ eMAG amotedsital and apvnrikd katd Gram Boxtipia. To yeyovog
avtd eivar Wwitepa onpovTikd, dedopévon 0Tt o foKTNPO CVTO TPOKOAOVY EKTPOTES GTN
@LG0LOYIKY Topeia TG COU®MONG, KOl OAAOLMGCELS OTO TEMKO TPOIOV UE ™V EUOAVIOT
acbeveldv omwg mn oeponddnon (fish-eye), n acbévewn tng dvcoopiog (zapateria), m
Bovtpikny kot M wpomoviky] {ouwon (Mmolatcovpag 2004). And T0VG UIKPOOPYOVIG LOVG
oL amopovotnkav og Bpentikd vrdéspoua CFC ko tovtoromOnkav pe to svotnue APl 20
NE, 10 33,3% nrav Pseudomonas spp., kot wiaitepa P. putida, P. cepacia, P. fluorescens kaut
P. luteola, 21,4 % Aeromonas sobria, 2,4 % Aeromonas hydrophila. An6 ta oteléyn tov
{opmdv mov tavtomotOnKav, 1 TAEOYNEio. TOVG aVAKEL oTo. Yévr Saccharomyces spp. kot
Candida spp. evd amd 10vg pdknteg amopovadnkav kvpimg to yévn Aspergillus spp. kot
Rhizopus spp.

2.2 Mpopfroroyia kota Ty 0wodKevon TOV ELALOKAPTOV

O KopmdG TG €MAG UETA TN GUYKOMLON TOVL WETOLQEPETOL UECO GE TANOTIKA KiP®OTo
(kKhoVBec) yopntikodttog 20-35 Kg otic povaoeg emeepyoaciag 1 0TS €YKATAGTAGELS TOV
Tapayoyomv. Oa mpénet vo onuemdel, 6TL 0 VOTOS KAPTOS TAPOVGIALEL HETA TN GLYKOUION
OVOTTVELGTIKT dPOC TN PLOTNTA, OTMS OAN TO. GPOVTO Kol ACYOVIKE, KOl OmOdEGUEVEL UEY AL
nocd Bepuotnrag. o 10 Adyo avtd, N petapopd tov Bo Tpémel va, yivetal 6060 T0 dVVITOV
YPNYOPOTEPO OTIG MOVAOEC emelepyaciog. XTn CLVEXEW, O KOPTOSG OO YEiTOL OUECHS OTIG
de&apevég Lhpmong, otov mubuéva tov onoiwv &yel tpootebel mpokatafoiikd pio TocdTNTH
GAUNG TPOKEWEVOL VO aroPeLYOEL 0 TPOLHOTIC LA TOV KOPTOL TOL TPOGTBETON TPMTOC.

ApKetd cuyvd OLmG Ol Tapaywyol, 1owitepa OTOV Ol TLHEG OEV €ival TKOVOTOUTIKEC,
amobnkebovv tov Kopmd oe mpdyewpeg deopevéc kol Tov mopadidovv otn Prounyovia
apyotepa. H amoOnkevon yiveton oe de€opeveéc mov mepiéyovy vepd 1 cuvnBéotepa dium. Ot
OLVONKEC TOV EMKPATOVV KOTA TNV ommofnkevon eivol Katd Kavova pn eleyyOUeveS Kot
pumopel va guvoncovv v avlmtvén tov apvntikeov kKotd Gram Pakmpiov, to onoin Ha
ATOTEALCOVY TV EMKPATOVSH YA®PIdo kot Bo 0dNynoovy o CALOIDGELS TOV KOPTO, M
onuovtikdtepn TV onoiwv givar 1 agpronddnon (@ambrado). H odioioon avty opeiletat
ot dpdon tev opvnrikdv kotd Gram Poaktnpiov mov avikovv oto yévr Enterobacter,
Citrobacter, Klebsiella, Escherichia (Borbolla y Alcadd xa ovvepydteg 1960).
Xopakmpotikd GOUTTO [at Vot 1) € HPAVION PAVKTOLIVAV GTO ECMTEPIKO TOV 1GTMOV 0AAGL Kot
Kbt amd TV emdepuion mov mepiéyovy aépio (CO2 1 CO2 ko H2). E&mtepkd o kapmog

powdlel cav va €xet yapoydel pe Aemtd cvpua Kot yrovtd N aAroioon eivor Yvoot pe tov
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tonavikn ovopocio ‘dambrado’ mov onuaiver ‘yépaypo tov Kapmov oTn péoN pe cOpua’.
Xopepovo pe tov Mraiatoovpa (2004), n alloinon sivar coPapdtepn 6TIC PLGLKEG HOVPES
eMEG Tapd oTig TPActves. XapaKINPOTIKO TAVTMG etvan 6Tt 1 agpromddnon onaviog eivot
yevikevpévn kot cuvOwg Teplopileton 68 PIKPOTEPO 1] LEYOAVTEPO TOCOGTO GE KAOE povAd
eneEepyociog aviroya pe Tic suvOKeg vyl g mov emkpatovyv. Ot evépyeleg mov Ba mpémet
vo mpaypoatomomBovv omd TN Propmyovio yio tov mEPOPIGUO ™G avATTLVENG TOV

evtepofoxtnpiov oty GAun v @V gtval ot akdAovBeg:

»  XyoAoTikn KaBopldTNTO GTOVG ¥MPOVG TOV £PYOSTAGIOV, 6Tic deopevéc Copmaong,
otov eEomAouo.

» Tnpnon cvvOnK®V vylewvng amd To TPOoSMTIKO TOV £PYETUL GE EXAPY| LE TOV KAPTO.

» Kakhd TG0 Tov Kopmov e vepd vId mieon Tpw TV UPAnTIon ToL 6TV GApn. Ot
E&veg VAEC TOV VTTAPYOVY GTNV EMUPAVELD TOV KOPTOV KO WO10ATEPO TO YDOUO KOl M
Abomn elvan popeig evtepoPaktnpinv

» Eppantnon twwv kapndv o mwokvy OAun, yopic Opuwg vo vmdpyst Kivouvog
ovppikveong TS emdePIIOAg TOV KAPTOV HE GKOTO TNV TapeUmdOIGN TG avATTLENG

TV gviepofaktnpiov.

19




3. Meramoinon g emtponillog eMmdg

3.1 Oprop6g Kat gpmopikoi Tomor

2Ooppmve pe tov opopd v Atgbvotg ZvpPoviiov EraoAdddov (I0OC 1980), wg
emtponéllo eMd opiletor 10 mPoidv 1o omoio AopPdvetror amd VYEIG OPLUOLE N EMAPKDG
®OPLHOVG Kapmovg ¢ kKadAlepyoduevng eldg (Olea europea sativa), ot oroiot 6tov VoG TOHY
NV KATOAANAN ene&epyacio cOUP®VO LE Ta debvn TpOTLTTA. Sivovy €va TPOIOV EGMOO Kot
KOLAG GUVT POVUEVO DOTE VO EIvaL EUTOPEVC IO,

O K0pLog oKOmOG TOV TAPAOOCIHKOV Kol cOyypovav HeBddwv emefepyaciag sivon m
LLEPIKT 1] OMKT OITOUAKPLVOT TNG EAEVPMOTAIVIG TOV TPOGIIdEL TTIKPN YEVOT GTOV KAPTO, £TC1
MOTE VO KOTOOTEL E0MOLOG Kl OTOOEKTOS OO TO KATAVOAMTIKO KOwvd. O Stoympiopog Tov
Ko pro¥ Kot Tov pefddwv enelepyaciog faciletor o dV0 YoPAKTPIOTIKE, (o) TNV ®POTNHTA
ToL VOToL Kapmov Kat () To xpodua 10V TEAKOD TPoidvtog. Me Bdon to mopandve, £xovv
kabepwbel 1éooepig oot emtpanéllog eMAC: Tpdoveg (green), puoikmg powpeg (naturally
black), EavOég (turning colour) kot teyvntog pavpeg (black oxidized 1 black ripe). @a npémel
va onuewmdel, 6t 6 6pog Eaviég eMég €xel kaBepwBel amd ™V Prounyovia, Evd 0 cmGTOG
EMOTNUOVIKOC 0pog €ivol eMéC 6T0 oTdd10 adAayng ypodpatog (turning colour). Ot tpeig
TPAOTOL TOLITOL AVAPEPOVTOL OTO YPDLO. TOV KOPTOV TO OTOLO TOPOUEVEL TTPAKTIKA CLETAPANTO
og OAN T ddpkeln m¢ eneEepyaciog. Avtifeta, ol TeEVNTOS Hodpeg EAEG TopaoKeELALOVTOL
elte and mpdoveg eMég eite amd €MéC 61O 0TAO0 OAAALYNG XPOUALTOG Ol omoieg powpilovv
Kotd TV enegepyacio Toug pe GAKaAL kot 0Eedmaon e aépa.

[a v mapookevy TV Soeopev THIOV eRTPATE IOV EADV  LIAPYOLV  TOAEG
dopopeTkéG TapaAlayEC TV Pactkdv pnebddwv emetepyaciag, toco e EOvikd 660 kot og
tomkd enimedo. To Aebvéc ZopuPfodito Eraroradov €xel opadomoum)oetl antég Tig peboddovg oe
d1apopovg eumoptkovs Tomovs. H ovopacio kdBe tomov mepilopPdvel manpogopieg yia v
KOTAOTOOT TNG TPMOT G VANG (1Y, TPACIVOG, LoPOS KaPTOg), Kafdg Kot TV Sladikoacio Tov
aKoAOLONONKE Yo TNV EKTiKPIOoM TOL KapmoL (emeepyacio e dAkaAl M anevbeiog epPdntion

o¢ dAun). Ot kupidtepot epmoptkoi TumoL ivar ot akdAiovbot:

o Ilpdowveg eMéc oe dhumn. Eivar to mpoidv mov mpoépyetor and mpacivovg Kopmovs, ot

omoiot £€yovv amOKTAGEL TO KavovikKO pEYEBOC tovg, elvan cvvektikol kon vytels kat
VEIOTAVTOL EKTTIKPOVON HE TN XPNON OAKOAWKOD OLoAVHOTOC. AkoAoVOmC, ot Kopmol

eupontiCovior o dAun O6mov veiotavtatl yoraktiky (Opwon. Xe mepimmwon 6mov 1
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COpwon dev givon TAPN G, N CLVTNPNON TOL TPOTOVTOS YiveTat pe Bepikn enesepyacia 1
HE TNV TPOcHNKN GLVTNPNTIKAOV 0VGLAV. To ypdpo Tov KapmoH ToIKIAAEL ATd TO PLOIKO
Tpacwvo pExpt to Kitptvo (ayvpoyxpovv). O gumopikds avtdc TOHTOG PEPEL miong TV

ovopooio “mpdcwveg ehég lomavikon Tomov”.

Dduowéc mpdowveg eMég oe aiun. TormoBetovvron ancvbeiog oe dAun ywpig Tponyovevn

exmikpion pe divpa aAKdAemg OTov veioTavton YooKtk COL@on.

Duowéc pavpeg eMég oe daun. Eivor 1o mpoidv mov mpoépyeton omd GuVEKTIKOVS KapmoHg
ot omoiot cvykopiloviar 610 oTAS10 TANPOLS ®PWOHTNTOG N Alyo Tpiv amd avTO, Kot
tomobeTovvran amevbeiog oe dAUM dmov veicTavTon pHeptkn N oA Yoraktiky| {Opwon. O
YPOUOTIGUOS TOV TEMKOV TPOIOVTOG TOLKIAAEL 0O KAoTAVO PEYPL Hodpo pe OAOVG TOLG

€VOIAUE COVE YPOHUOTIGULOVG,

Duowéc pavpeg eMég Tomov Enpdiatoc. Eivat to mpoidv mov mpoépyeton amd ko pmovg 6To
GTAO10 TG TANPOLS WPOTN TG 1) VIEP-OPYHTNTOG, O omoiotl ene&epyalovian anevbeiog
ULE CTPOUATMOOT GE YOVOOKOKKO aAdTL. To TeAKd TTpoidv elvan cupprkveuévo (Capmuévo),
apKeTE aApvpd Kol cvvinpeiton €kt0g GAUNG. o ™ PeAitioon TV opyovoAnTTIKOV
YOPOKTNPLOTIKOV 1) EMPAVEWL TOL KOPTOV KOAOMTETOL LE €AOOAGOO GTO omoio givat

dvva oV Vo TPOSTifEVTAL APOUATIKA QUTA.

Toaxiotég eMég. Eivar To mpoidv mov mpoépyetorl amd oAdkAnpeg eAEG, cuVNO®G TPAGIVES
N OTO0 OTAd10 OAAOYNG YPMOUOTOS Ol OTMOIEC TPONYOLUEVMG E€YOLV VLWOOTEL E0LKN
ene&epyocio pe v omoia dappnyVOETAL 1| GAPKO Y ®PIG VoL GTAGEL O TVPNVOG, O OTOI0G
TOPOUEVEL OAOKANPOG UEGH GTOV KOPTWO. X1 OLVEXEW Ol Kapmoi emeepydlovtor pe
elappd ddvpa oikdrews kot gpPomtiCovior oe AAMIN OmMOL VEICTOVTUL YOAXKTIKN
Copwon. Ot eMég avtég dtotnpovvtar evidg AAuNG Kot UmAovTi{ovial YELOTIKG e TNV

TPoc KN Vo0 KOl OPOULATIKOV QUTOV.

Xapakteg eMéc. Etvon 1o mpoidv mov mpoépyetor kupiog and mpdoves | podpeg eAEg ot

omoiec yapdooovTol Katd PAKog Tov peydAov déova Toug Kot tomofetovvton og dAUN
omov voeiotavtal yohokTkny COpwon. Ot eMég avteEG OTnPovVVTOL EVTOC GAUNG Kot

gumlovtiCovtol yevoTikd pe v TpocHnkn Euotol Kot apOULATIKOV GUTOV.
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3.2 lIpaowveg eMég Iomavucov TOmov

Ot mpdoiveg eMEC elvar 0 OmOLONIOTEPOC EUTOPLKOG TOOG EMTPATELING EMAS TTOL
napadocakd mopdyetal oty lomavia. Ymoloyileton 6tL otV Ydpo o0TH, 1M TAPAYOYN
npaocwvov eMmv avépyetar oe 250.000 tdvvoug etnoing, emi cuvorov 360.000 tOHVWOV
napayoyng emrpanéllog eads, katolopPdver miad mocootd 70%. Ta dwbpopa ctadio
ene&epyociog mopovsidlovior cvvomtikd oto Zynua 3.2.1. O kopmdg cvykopiletar tnv
nepiodo XentepPpiov-OxtmP piov, Kotd wpotiunon pe Ta xéplo Kol Oyl e poffoiopd 1 He
APNON SOV TAOV TPOKEWEVOL VO ATOPEVYDEL O TPOVILOTIGHOG TOV. TN CLVEXELD, UETOAPEPETAL
670 €pyootdolo emeepynciog Omov veioTatol EKTIKPOVET HE eUPANTION G apald LAV
Kavotikoh vatpiov mepektikorag 1,8-2,7%. H cvykévipmon tov aikdrewg kobopiletot
amd mv Oepuokpacio, TNV mowKAia ™G eMdg kot To Babud wpypdmrtoag tov Kapmov. O
YEWPIGUOS avTOG dlapkel €g 0TOv T0 GAkaAlL dlomoticel Ta 2/3 g o pKog, Kot akolovOel
EKTALGT HE VEPO TPOKEWEVOL va amouakpuvlel n mepiooga tov oAkdrews. H éxmivon
olokAnpavetatl o 12-14 dpeg ko meprapPaver tpeig odiayés vepov. Eidikdtepa, 10 mpdto
QopTio PEVEL GE EMOPN LE TOV KapTO Yo 15 Aewtd, To 0€0TEPO Yot 2 dpeS kon To Tpito Yo 10-
12 dpeg (uéxpt v emopévn nuépa) (Garrido Fernandez xat cvvepydteg 1997). Téhog, o
KoPTOG HETAPEPETOL OE TOAVESTEPIKESG de€apevEg, yopnrtikdtntag cuvibwg 16.000 It (9.500
Kg kopmdg kon 5.500-6.000 It dhung), 6mov mpootibeton GApn mepiekticdTtog 6-8% at
voiotaton yoAaktikn {Opworn. H {dpmon dwapkel cuvnbowg 3-4 eBdopddeg 1 mepiocdtepo
aviloya pe v Beppoxpacio, Tn cVYKEVIP®ON GAATOC KOl TOV apyIkd TANOVOUO YOAAKTIKOV
Boaktnpiov (Ferguson kot cvvepydteg 1994). Metd to téhog g {opwong, n Ty tov pH
Kopaiveton amd 3,8-4,4 kor M oykopuepovpevn o&vtnra amd 0,6-0,8% 1M mepiocoTepo. O
KaLPTOG TaPaUEVEL OTIS OEEOUEVES HEXPL VO GLoKELOOTEL Kot va dtoyetevbel otnv ayopd. H
dlakivnom yiveton eite oe peydio mAaotikd doyeio, 6tav or eMéc mpoopilovtol Yo TO
YOVOEUTOPLO, £iTe G YudMva Pala 1| TAACTIKOVG TEPLEKTES Y10 TO AOVEUTOPLO. LTV TPAOTN
TEPIMTOOT 0 KAPTOC GLGKEVALETOL GTN UNTPIKN TOV GAUN KOl OVOL.GVGKEVALETOL GTOV TOTO
TPOOPLOLLOV, EVAD OTT OEVTEPT| TEPIMTMOON YPNGOTOLEITOL TAVTOL VEN AT TEPLEKTIKOTNTOG

6-7% o€ aldti, v gival duvatdv va mpootedet 0,8-1% yohaktikd 0&v.
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yfqpo 3.2.1 Adypoppo enefepyaciog TpAovNG Kol QUOIKAS MPLUNG emtpoméllog eAMAG
(Mrolatoovpog 2004, Garrido Fernandez kot cuvepydreg 1997).

SVALOYN TOL KOPTOV

|

Metapopd 6T0 €pY0GTAG1O

EneEepyocio pe NaOH (ekmikpavon) Tomobétnon og deEapevég Lopmong

|

[TAvoo tov ehatokapmov

|

TomoBétnon ong de§apevég {opumong

l

SOUTA pOOT) LE G

l

Fodoktcn SOpmon

l

Atorhoy — Ta&voumon katd péyebog

|

Exmupnivoon kot yépuopo pe mimepid,
avtlovyla, oy oo (TTp OoUPETIKA)

l

2VOKEVOCLO

l

Amobnkevon

l

Epmopia

Ipacives el1és lemavikov Tomov

|

ZopmAp®GT TOV OEEQUEVOV e QAN

|

Zvpmon - Exnikpavon

l

E&aymyn and t1g deEapevég

|

Oé&eidwon pe éxbeom otov aépa

l

Atorhoy — Ta&voumon katd péyebog

|

2VOKEVOCIO

l

Amobnkevon

|

Epmopia

Duoikés pavpes (Opruss) erés
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3.3 D voikéc pav pes EMES o dhun

[Ipoxkerran Yo epmopikd TOTO EABG e W1iTEPO €0VIKO OALA KOl TOy KOO0 EVILOLOEPOV
mov katoropPdver to 30% mepimov tng maykdopwg mopaywyns emrponéliog eldg. Ot
QLOIKEG HoOpeg eMEC o GAUN mopdyovtor Kupimg otnv EAAGda, 0mov amotelovv Tov
EMKPATESTEPO EUTOPLKO TUTO, LE TOGOGTO 75% mePIMOvL TOL GLVOLOL TV TAPAYOUEV MOV
emtponéllov eMdv. o tov Adyo avtd ot QUGIKES pavpes eMEG o dAum sivon S1eBvdg
YVoo g pe mv enovopio ‘Greek stylenaturally black olives'.

Ta dupopa otddia emelepyaciog mapovstaloviar oto Zynue 1. O kapndg cuykopiletat
GTO OTAJO0 TANPOVS MPLO™MTAG I Alyo TTpv amd avtd amd Ta péco OkTmPpiov péxpt Ta TEAN
Aekepfpiov. Metd ™ GUYKOUON, O KOPTOC LETOPEPETOL OTIG LOVADES EMeEEPYACiog OTOL
VOB GAAETOL GE TTOOTIKY OLaAoYN, Ta&vounom katd peyeboc, kat téhog epPantileTton oe dAun
neplektikotnrog 8-10% NaCl omov veiotatar {Opwon mov ogeihetar e PIKTH YApida
apvntik®v kotd Gram Boxtnpiov, Lopdv kot yoioktikov Bakm piov (Nychas kat cuvepydreg
2002, Tassou kot cuvepydteg 2002). Tavtdypova, n e&acpdiion avaepofiwv cuvONKoOV Kotd
™ ddpketa mc Lopwong, epmodilel v avantvén aepdfiov Pakmmpiov, LUOV Kol HOKATOV
oV empavewn Tov deEapevov. Tehkd, n dApn dnpovpyel Eva ekAeKTIKO TEPIPAALOV TOL
govoel TV avamén Tov yorloktikdv Poktnpiov kot Jopov. Ot dvo  kotnyopieg
UIKPOOPYOVIGUDV GUVLTAPYOLV o€ OAN TN dapKewd TG COUMONG KOl TO Y OPOKTNPLOTIKAE TOV
TEAMKOV Tpoidvtog kabopilovtor amd to mowd katnyopia emkpatel Evavn g dAinc Edv
EMKPATNCOLY Ta YOAOKTIKE Baktipla, Oa Eyovpe yoraktikn (OU®ON Kol TO TEAMKO TPoidv Oa
éxelt pH 3,8-3,9 kat oykopetpodpuevn oEvmro peyaidtepn and 1% (P/o) ekppoaopévn ce
yohaktiko oy (Balatsouras 1990, Tassou kot cvvepydteg 2002). Avtibeta, hv n {duwon
elvon ikt (‘YoAOKTIKY Kot 0AKOOAKN) TOte M Tun tov pH Spopedvetar ce vynidtepa
emimedn 4,5-5,5 ko oykopetpovuevn ovnta petacy 0,2-0,5% (Balatsouras 1990, Borcakli
Kkat ovvepyareg 1993, Tassou kot cuvepydreg 2002). H dwdikacio odokinpodvetor péco ce
APoVIKO ddotnpa 6-9 unvav. INa tic cuvbnkeg Tov emkpatovy ota EAANViKG epyootdoia M
Cbpwon oroxAnpoveton kKatd ta péca lovAiov. Ot elég petd ) {OpmoN TOLg TapaEVOLY
o1 0eCapeveEg pEpL va dloyetevboiv oty ayopd. Akorovbel moloTikT| d10Aoy 1|, TaEvoOUnom
Kot péyefog kol téAOG €kBeomn oTOV OTHOCEAIPIKO afpa Yo 24 MOPEC TPOKEWWEVOL VO
BertiwBel 10 xpdpa Toug. Ot gMég cuokevdlovtar o TAaoTIKE Bapéiio yopnTikodTntog 50
Kg, oe mhactkd 1 Agvkootdnpd doysia yopnrikotrag and 3-13 Kg kat og yodiva Balo
yopntikorog and 500 g péxpt 2 Kg. Xe 0Aeg TIG TEPIMTAOGELS Y PNCLLOTOLEITOL PPESKLA GAUN
6-8% oe NaCl yw to yéuopa tov doxeiov. To tehikd Tpoidv yopakpiletor amd eELOPPOS

O0&tvn yevo, HaPO X POU KoLt EXEL KAAG YEVGTIKA KO OPOUATIKE YOPOKTNPIOTLKA.
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3.4 ®voikég pavd peg eMéES TOTOL ENpdratog

[Ipokerton yro Tapadoclakd EUTOPIKO TUTO EALIG O OTOI0C MOPACKEVALETON GE TOAMES
neproyés e EALGSag. Qg mporn VAN ypnoipomoteiton o kapndg g mowiloag Gdoov, o
01010¢ GLAAEYETOL OTO GTAS10 TNG TANPOVG GPLOTN TG 1] VIEP-WPYLOTNTOC, 10Tl EVOULPEPEL
TMEPLGCOTEPO TO YPOUO TOL KOPTOV KOl AYOTEPO 1M VPN TOV, OPOV TO TEAIKO TPOIOV
KukAo@opel cuppikvopévo. H eneEepyoacio tov mpoidvtog HETE ™ cuykoon mephapuPavet
oTpOUdT®oT 0V Kopmoy ot Pabiég totpevtévieg defapevég (Dyovg 2 pétpwv) pall pe
yovopokokko oAdm oe avaroyio 30-40% eni tov kapmod. To &Enpd ardtt dpo ocav
aQUYPOVTLKOG Topdyovtag Kot ekyLAILEL Ta QUTIKG VYPA amd Tn CApKo TOL KOPTOoD,
GUUTEPLAQ UPAVOUEVOD KoL TOV HEY 0ADTEPOV PEPOLG TNG eAsvponaimg. Ta eutikd vypd, Tov
elvol KEKOPESUEVO G TTPOG TO OAATL KO TIC POVOMKEG 0VGieg, GLAAEYOVTOL GTOV TVOUEVA
g OeEaue Vg Kol amopokpvvoviar pe tn Ponde Kpovvod mov PpicKETL GTO KATATEPO
onueio. Tavtdypova, N clpro amoppoPd aAATL TO 0TOI0 KOADTTEL TNV VITOAEMOUEVT] TLKPAOO
oV KopmoV. To mococtd ToV dhatog mov Ba amoppoenBel, Ba Kabopicel v aipvpoTNTa TOV
TEAMKOV TTPOTOVTOG, KOG €miong Kol TV TLU| TG OpacTIKOTNTAS TOL VEPOL (@), M omoia
nailel onUavTiKd pOAO ot S1dpKED GVVINPNONG.

Etvat mpogavég 0TL KAt amd autég Tig ovvinkeg dev umopel va mpoaypatomomBei {oumon
TOV Kapmol mapd povo wpipavon (curing), kat yio ov Adyo avtd ot Enparoteg eAEC v
Bewpovvtatl Qopodpeva mpotdvta. Metd omd v ndpodo 2-3 unvov ot eEMEG eivat £TOLEG Yo
KOTUVAA®GT), VTOBAAAOVTOL GE TOLOTIKN SLOAOYT Kol cuokevalovial ‘ev ENpd’ 6€ yudAva M
TAOCTIKA 00y elo KaBMS emiong kot o evkapnteg TAocTikég pepPpaves. Ta yop oxtnpiotikd
TOV TEAKOV mpoidvtog eivat: pH 4,5-5,5, dpactikotnta vepov (a,) 0,7-0,8, vypacia 27-33%,
neplektikotTnTa o aAdtt 8-10% (Panagou kot cvvepydteg 2001, 2002).

3.5 Mwpoproroyia g Lopmong

H {Opwon g enrpaméliog erdg meptiapavet tpia dS10kp1ttd oTéd10, T0 TPOKATUPKTIKO,
70 £VO1GECO KoL TO TeAKO (Tassou 1993, Mrolatoovpag 1995, Garrido Fernandez 1997). Ou
UIKPOOPYOVIGUOT OV EMKPATOVV 6€ KABe otdolo mapovoidlovion cvvontikd otov Ilivaka

3.5.2.

Ipoxaropktiko otdoro
270 TPOKATAPKTIKO 6TAO10, TO omoio dapkel 7-14 nuépeg, amokabictaton otadiokd To
16000Y10 KOTOVOUNG GLGTOTIKAOV UETAED GAPKOG KOl GAUN G X£TO GTAGI0 0LTO, ETIKPATOVV TA

apvntikd katd Gram agpofio faxtipra (Pseudomonas spp., Aeromonas spp., Flavobacterium
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Spp.) kabodc kot to evrepoPaktipla (Enterobacter spp., Citrobacter spp., Klebsiella spp.), ta
omoia. amoTeEAOVLV TNV Kuplapyn evooyevi] yAwpida tov Kapmov. Ta Poxtipu avtd eivot
dvvatoév va odnyncovv oe ektpomn TN COU®ON Kol vo. TPOKOAEGOLV  oEplomdOnom
(alambrado), pia cofapn acBévela mov TPOcdidEl ATAPAOEKTO YEVOTIKG YOPAKTNPIOTIKA GTO
npoidv (Borbolla y Alcala xat cvvepydreg 1960). Enpovtikn eivar emiong m mapovoia
optopuévev Betikdv katd Gram Boxtmpiov, o6rwng to Clostridium butyricum to omoio pmopsi
va tpokaAécel fovtupikn Copmon, kabhg eniong kat tov Bacillus spp. 1o onoio oyetiCeton pe
TV TOPOY®Y ] TNKTVOALTIKGOV VDUV oV TpokaAoOV vroBabuion e veng oV KaPTov.
O1 Tapamave PKPOOPYOVIGHOL emtkpatodv Katd TG 2-3 mpmdTeg NuEpes ™¢ LOU®OoNG, VO
oTOOWOKA 0 TANBLGUOC TOVG HELMVETOL KO OEV KOTOUETPOUVTOL TNV GAun petd ond 10-14
nuépes. Tavtdypova, TPog 10 TEAOS TOL TPOKATUPKTIKOV GTOOI0V, ELPOVILOVTOL TO YOAOKTIKA
Boaxtiplo Tov avikovv Kupimg ota yévn Leuconostoc, Pediococcus kon Lactococcus (Harris
1998). O Leuconostoc mesenteroides kvplapyel Kot T0 TEAOC TOV TPOKOTOPKTIKOD oTadion
evod €xel avaeepBel ko n vropEn tov Leuconostoc dextranicum (Vaughn kot cuvepydreg
1943).

Evdicueoo otadio

To 614610 owtd, To omoio dapkei 2-3 gfdopddec, emkpaTovy oe pia puotoroyikn {Ouwon
T YoAoKTIKG PBokthplo, kot kupiog ot kKOkKol mov avikovv ota yévn Leuconostoc
(etepolvpmnkog) kot Pediococcus (opolvpwmtikog) (Gonzalez Cancho kot Duran Quintana
1981). [MapdAinia, n o&dtnta g dAUNG otadtakd avEdver kot to pH peidvetat, dote va
onuovpynBel euvoikd mepiPdrirov yo TNV avantvén tov yoioktoBoakiAlwv. IIpog 10 TéA0G
0V GTe6iov aVToY Tapovcti{ovy peimon to yoAakTikd Paktipla Tov yévoug Leuconostoc
eved otadioka speavileton o Lactobacillus plantarum. H didpketo tov otadiov avtov dev Ha
npénet vo. vepPel tig 20-25 nuépeg, dpopeTKA VILAPYEL GoPaPOS KivOLVOS EKTPOTNG TNG

Odpwong (Garrido Fernandez kat cuvepydreg 1997).
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Mivakag 3.5.2: Mikpoopyaviopol mov cvppetéyovv otn {opwon g emrponéllog eMAg
(Vaughn kot cvvepydrteg 1969, Fernandez Diez 1985, Tassou 1993, Garrido Fernandez xait

cvvepyareg 1997)

lNoAaktcd Pokmplo AALO10YOVOL LIKPOOPYOVIC o1
[IpokatopktiKd cTdd10

Sreptococcus spp. Aeromonas spp.

Pediococcus spp. Aerobacter spp.

Leuconostoc mesenteroides

Leuconostoc dextranicum

Enterobacter spp.
Escherichia coli
Pseudomonas spp.
Bacillus polymyxa
Bacillus macerans
Clostridium spp.

Flavobacterium spp.

Evéidpeco otado

Leuconostoc mesenteroides

Lactobacillus plantarum

Terkd 610610

Lactobacillus plantarum
Lactobacillus brevis

Lactobacillus pentosus
Lactobacillus buchneri

Candida spp.

Pichia spp.

Hansenula spp.
Rhodotorula spp.
Saccharomyces spp.
Debaryomyces spp.
Propionibacterium spp.
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Teliko o16.010

¥10 0Tdd10 owtd emikporodV o1 yoAuktoBakilAol kot kvpiog o Lactobacillus
plantarum podi pe toug L. brevis, L. bucheri kat L. fermentum e pukpdtepovg dpmc
minBvopote (Tassou 1993). To 61ad10 avtd ohokAnpodvetar dtav e&aviAnfodv dAa
ta. {updoipa cvotatikd oty dAun. Ipoxtcd, oavtd onuaiver 0tt n T tov pH
dwpopemvetor o 3,8-3,9 kot 1 oykoperpovpevn ofvtnta oe 0,8-1% (W/V) 1 kot
neprocotepo. Katd ™ {Opwon, cvvomdpyovv ko (opeg poli pe to yoAokTikd
Baxtpuo, ot omoieg avikovv oto yévn Candida, Hansenula, Pichia, Saccharomyces,
Debaryomyces, Rhodotorula, Kluyveromyces (Marquina kot ovvepydrteg 1992,
Garrido-Fernandez xat cuvepydrec 1997). H cuveiopopd towv Lopdv otn {Humon g
empanéllog eEMAc oev €xel dlevkpvioTel TApwg pEpL onuepa. TTioteveton mhvrmg
OTL HE TNV TOPAY®YN TINTIKOV OLoWDV Kupiwg oBavOoing kot oKeTAASEDONG
GUUPAALOVY GTO OPYOLVOANTITIKA YOPOLKTH PLOTIK 6L TOL TPOIOVTOGS, KLPIMG TNV OGUN.

Iomavoi gpgvvntég (Gonzélez-Cancho kot cvvepydreg 1980, Garrido-Fernandez
Kol ovvepydreg 1997), avapépouvv 6t katd ) (opmaon g emtpoméllog EAMAG VTAPYEL
Kol TETOPTO OLOKPITd 6TASL0 T0 0moio dtapkel amd T oty mov Bo oAoKAN pwOel M
yorokTikn (0RO, Kol Yo 660 ¥povikd ddotnua ot elMéc Bo mopapeivouv oTig
oegapevés Koplo yapoktnpiotikd Tov 6tadiov ovtod givaln pkpn avENcm g TNG
tov pH tg dAung, katd 0,1-0,2 povddeg pe mopdAinAn peiwomn Tng CVYKEVIP®ONG
TOL YAAOKTIKOU 0&EmC. Ot puKkpoopyaviopol mov £Yovv TPOGOlOPLoTEL GTO GTAO10
V10, €KTOG amd To YoAakTikd Poktipur Kot TG (OHES, OVAKOLV OTO YEVOG
Propionibacterium, o mAinbvopdc towv onoimv eav dev eheyy el Eykapa givon duvatdv
va mpokorécel mpomiovikn ({Ouwomn oe Pépog tov yohoktikoy o&Emg. Ta tehkd
npotdvta mov oynpotiloviatl eivon mpomiovikd kot 0&ikd 0&H Ta omoio vroPabuilovy
TO. OPYOVOMTITIKA X OPOKTNPLOTIKA TOL TEMKOU TPOIOVIOS, TPOGAHOOVTIOS OGN
Bovtopov otig ehéc. T va aviyetomiotel 1o eawvopevo avtd Bo wpémer n
OLAOLTO TTEPLEKTIKOTNTA TNG GAAUNG Vo avén el otadiaxd 6to 8,5-9,5% apyd v dvoiEn
N vopig 10 Kohokaipt, €av ot eMég dev Erovv dlatebel otnv ayopd. H cuykévipwon
aVT] TOL AANTOG 0€ cLVOLOOUO pe TWéG PH dAung wkpdtepeg and 4,0 pmopel va

avaoTeilel TANP®G TNV avanTuén Tev v Adym Paktnpimv.

3.6 Ereyyog Te {opmong
Ot xvpdtepol mopdyovieg mov eivar vmevOuvor Yoo v emtvyn Evopén kot

oAoKApmG™ TG (opmong sivat (o) evdoyeveig (intrinsic) omag to pH, 1 evepydtnta
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vepoL, 1 dwbectpdtnTo OpenTIKOV GTOYEIDV, T OpYavVIKA 0EE0, 1) TAPOVGiN AVTL-
LUIKPOPLoKOV 0VGIOV (). EAEVPOTAIVY), 1| SOUN TNG eMdepidag Tov Kapmov Kot ()
eEwyeveic (extrinsic) ommg n Oeppoxpacio {dumong n ovykévipoon NaCl, n
pocOnKn QUHOoOV cVOTATIKOV, 1| XPNoT KoAMEpYeudV eKkiviong (Spyropoulou
Kat cuvepydreg 2001). O éheyyog TV Tapapétpov avtov, kabopilel T ocvvleon kot
Tov AnBvopd TG HKpoPlokng yAwmpidag emAEYEL TIG O0POPETIKEC OUALOEG
LIKPOOPYOVIGUAV oL KotevBivouv T dumon, ko emmpedler ) ovvbeon tov

LLETAPOMKDV TPOTOVIWV TOV HKPOOPY AVIC DV .

Eleyyos ts Oepuoxpacios: O éleyyog tg Oepuokpoociog kotd m C{Opwon og
emimedo Omov T YAANKTIKAE BakTipla Tapovstdlovy Tn HEYIGT| dpaoTnplOTNTd TOVG
(20-25 °C), amotelel icmg TOV ONUAVIIKOTEPO TOPAYOVTO YO TOV EAEYYO TNG TOPEINS
™ QOpwonc H starrpnon otabeprg Oepuokpaciog pmopet va yivel eite pe 0éppovon
TOV YMPOL HEGH oTOV omoio eivon gykotecTnUéveS ol degapeveg eite pe do0yétevon
HEPOLG MG AAUNG pEoa amd evarldk Beppuotnrag. H mpdtn Adon dev givor epiktn
AOY® TOV peydlov KOGTOVG, VA 1 deDTEPT £XEL ODGEL IKOVOTOMTIKO OTMOTEAECLLOTAL
otV lonavia yopic oumg va epapudletatl otn yopa poc. Mio Wwitepo emiTLyNg
EVOALOKTIKY) AOon eivat n tomoBétnon tov defapevov {Opumong pnéoa oto £6apog
TPOKELUEVOL VO, EKUETAAEVTOVULE TIG KPOTEPES OILKLUAVOELS TG Beprokpaciog Tov
e0apovg. H Avon avt) epapudleton amd pepikés Bopmnyovies otn yopo oG Kupimg
v ™ {OpmoN Tov TPAGIVoL gAaoKApToV. Oa Tpénet va onuelmBel 0Tt 0 EAeyy oG ™G
Oeppokpaciog dev amoterel 10taitepo mPOPANUA Yo TIC TPdoveg €MEG OL OTOlEg
cvykopiovrar vopic to eBwvdémwpo kot Lvpdvovtor o mepiodo (OxtdPpro-Noéuppro)
omov ot Beppoxpaciec otig meplocoTEPEs MEPoyEG ™S EAAGSag etvan MoM apketd
vynrég (15-20°C). Avtifeta, onpovtikd mpdfinpa vrdpyet ot LOUOON TS PLGIKNG
povpng edldc n omoio. cuykopileton apyotepa (Noéuppro-Askéuppro), n LOHwo g
omolog dakomTeTAL amd TG YaUNAES Oeppokpaciec tov yepmva kon apyilel €K véov

v Avoin.

Eleyyogs kar ovvepjc 010plwon tng alaromepicktikdotntos s diung: H opyicn
GLYKEVTPMOGT TOL AANTOG 6TV GAUN Kupaiveton amd 6-10% avdioya pe tnv mowkiAa,
10 otéd OpoémMTOG Kol oV TpoOmo emeEepyociog TG emtpaméliag  €AOG
(Baatsouras 1990). H cuykévipmon avth UEDOVETOL CNUOVTLKG, TEPITOL GTO ULOO,

otav amokatactafei to 1olhyo petadd cdprag tov Kapmod ko dipng (EEapyog won
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Agydxig 1968). Kdéto amd youniés ovykevipwoelg olotog eivor dvvatdv va
EMKPATNGOLV TO 0PV TIKA Kotd Gram Poktplo Kot vo 0d1nynGovuV GE EKTPOTN TN
{Opmon, pe ™ dnovpyia cofapmdv acheveidv 6nmg 1 agplortddnemn Ko 1 zapateria
Mo tov Adyo avtd givar amapaitntog o EAEYYOG KOl 1] GUUTANP®GN TNG GAUNG LE
yovOpd OAGTL O TOKTA YPOVIKG OlOCTUOTO MOTE 1 CANTOTEPIEKTIKOTNTO VO
emavélDel oto apywod emimedo. H amapaittn mocdtnto dAotog mpootifetar oty
emoavela ™G oegapevng C{Opwong evd m dtdlvon Kol opoyevomoinon  Tng
EMTVYYAVETOL HE KLKAOQOPIOL ™G OAUNG HECH EBIKNG POPN TG OVTMOG. ZNUAVTIKI
eltvon emiong n mpooOHNKN dAntog petd o mépac e Lopmong Ko OGOV o1 EAEG Ba
mapapeivovv otig deCopevég Copmong Katd 1o KoAoKaipl. g oV TNV TEPINTOON 1
oLYKEVTPOOT ToL GAatog Ba mpeémer va owénbel oto 8,5-9,0% mpokeywévov va
amotpanel 1 avamnTvEn TV Tpomovik®v PBoxtnpiov ta omoio Ba mpokoAécouvv

avemBountn Povtvpikr) LOIL®ON GTO TPOIOV.

Oéivien g aiung: Tlpaypoatonoeitol T onypn mov ot eMég euPantiloviat otnv
aAun mpokewévou vo pelmbel n oapywn tpn tov pH oe 4,0-4,5 mpoxeiuévov va
T PEUTOdIGTEL 1 dpdon TV apvNTIKOV katd Gram Boktnpiov Tov ENKPATOHV GTO
TPOKATOPKTIKO 6TAdL0 TNG LOU®ONG. XKOTOG TOV XEPLGUOV anToD, etvorl 1 peimon g
LPOVIKNG OULPKEWG TOV TPOKATOPKTIKOD OTAOIOV GTO €AYLOTO, OMULOVPYDVTOS TIG
KOTAAMNAEG ovvOnKeg Yoo TNV emKpATNoNn TV  YOAOKTIKOV Paktnpiov. O
ATAOVGTEPOG TPOTOG 0EIVION G ™S AAUNG TOV £QOPUOLETAL G PeY AAN KATLoKO amd T1g
Bropmyavieg eivat pe ) ypnom yeAoktkov o&€wg Tov eumopiov, Evd givar dSuvotdv va
ypNotpomom Bodv Kot GAAL 0EEa 0TS 0EL1KO 0D KoL VOPOYAMPIKO 05D KOTAAANAO Yol

tpoea (Garrido Ferndndez kot ovvepydreg 1997).

Eupoliocuos g dluns ue xolliépyaces exxivipons (Starter cultures): H ypnon
KaAMepyeudv ekkivnong amd emheypéva oteléyn YOAoKTIKOV PBoaktnpiomv, to omoia
Exovv amopovobel amd ™ LK YAOPIdA TG eAdC, puropel vo fondrcel onpuoavTkd
omv egacpdion piog ereyyopevng COU®ONG Kol 6T dMLovpyiot TEALKOV TPOIOVTOC
LLE OLYKEKPLUEVO QPUGIKOYNUIKE KOl OPYOVOANTTIKG Yopoktnpotikd. H ypnon
KaBopdV oTEASY OV YOAUKTIKOV Boktnpiov ot {Opumon mg emrpoanéliog EMAC av Kot
dev givar cUYYPOVT TOPOUEVEL GE TEPAULATIKO EMITEOO Kot eV e@a.proleTar evpiTaT
o¢ Propnyavikr kipoaka (Holzapfel 2001). Ot dvokorieg £ykewvtal otV emAOYN Un

KATOAANA®V GTEAEY DV YOAUKTIKOV Poxtnpiov, otnv EAenyn QOUOCILU®V CLGTAUTIKOV

30




KoBdg ko apvo&émv kol Bropivev, otV oAATOTEPIEKTIKOTNTO TNG GAAUNG, OTN
Beppokpacio Lhpumong, oto pH g dAuNnG, otV TaPoLGia TOPEUTOIICTIKMOY OVCLOV
(.. parvoMkég ovaiec) (Montafio kar cuvepydteg 2000).

Ta kopldTEPO OTEAEYT TOVL YPNOGUOTOLOVVTOL GHHEPO YlO TNV OMUIoLPYin
KoAMepyeidv ekkivnong eivatl o Lactobacillus plantarum kon Lactobacillus pentosus,
Ta. omoia tvar Kvpimg vevOvva Yo ™ Cdpwon mg emrponéliog eads. Ta otehéyn
KUKAOQOPOVV GTO EUTOPIO GE AVOPIMMUEVT LOPOPT], KOl TPV TPOSTEOOVV TNV GAUN
B mpémer va dpactnpromoinfovv oe KATOAANAO Opentikd péco kaAMépyeiac. To
KOTaAMNAOTEPO  Opemtikd pEcO  KOAALEPYEDNS Yo ™V OpacTNPIOTOINGY TOL
Lactobacillus plantarum amotedeitan a6 NaCl (10 g), yAvkoln (10 g), exydiouo
Coung (3 9 og éva Aitpo ameotayuévo vepd (pH 6,4). Avelapmtmg mhvimg g
cVhotoong Tov Opentikov pécov KoAAEpyews, Ba mpénel va mpootifeton 6e awTd
aAdT  oe meplekTikOTNTO 4-5% mpokEWEVOL M KOAAKEPYElo ekKivmomg va
TPOCUPLOCTEL KAAITEPA GTO TEPPAALOV TNG AMUNG.

O mpémetl va TovioTel, OTL 1 LEYPL GNUEPA ETAOYN TV KAOUPDOV KOAAIEPYE DV
YOAOKTIKOV Pakmpiov omplotay omokAEloTIKA Kot UOVO  OTNV  TOPoyym
yoroxtikob o&éwe (Holzapfel 2001, Sanchez kou cvvepydreg 2001). Nedtepeg Opmc
gpeuvec Exouv deiEel OTL opLo eV GTEAEYM SlLBETOLY 1ALTEPA YOPOUKTN PIOTIKA OTTMG
kavotnto ddomaong g ehevponaivng (Ciafardini kou cuvepydrteg 1994), mopaymyn
Baxnproowov (Ruiz-Barba kot cuvepydrec 1994), ikavotnto {Opmong oe yopnAéc
Bepuoxpacieg (Durdn-Quintana ko cvvepydteg 1999). Ta xopakTNpoTIKE OVTE
onmuovpyovv véoug opilovteg ot Propunyavieg petamoinong g enttpanéllog eMAC,
Kol UTOpel vo. odNYGOVV GE ALGQUAEGTEP O, TEPIOGOTEPO PLGLKA KOl LEYOUADTEPNG

A TpoPlkng a&log Tpotdvra.
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4. Xvokevoaoio g emTpanillog EAAS

4.1 Il op 0.00010K1] GVOKELOGIN

O mapadoolokdg TPOTOC GUOKELAGING Kol Olakiviiong NG emurpomeliog A0
yivetow 6e mAacTiKA doyein yopntikotnToas £mg 200 Kg og ghéc ta omoia dobétovv
Bwto okémoopa. H cuokevasio tov mpoidvrog ota doyeio avtd yiveton Kupiag yia
T0 YOVOEUTOPlO, €VAO OTAV Ol €MEC QOTACOLV GTOV TEMKO TOLG TPOOPICUO
avacVoKeVAoVTaL 6€ HIKPOTEPO SOYEIDL TPOKELHEVOL VO TPomONOOVY otV MoviKn
KataviAwon. Emiong, ypnoomotovvion guputoTa  TOL  AELKOGONPA  doxeid
yopntikomrag mg 13 Kg o glég, ta omoia mopovstd{ovy onpavTiKd TAEOVEKTNLOL
EVOVTL TOV TAOCTIKOV, AOY® ™G avBekTikOTNTd Tovg ot Oeppikn| eneéepyacio. Ta
doyeto avtd Bo TPEMEL VoL PEPOLV GTNV ECMOTEPIKN EMPAVELL TOVG EOIKT EMKAALYT)
(Maxka) dote va avtéyovv ot ddPpwon, dedopévou Ot To TEPIPUAAOV TG AMING
elval apkeTd O&wvo. XNpepa, OTIG pHeyOAes Popumyoavikég povades vrapyovv 2-3
YPOUUES ovokevooiog €K TV omoiwv  pio Tpoeodotel mAacTikd Papéira
yopntikomrag 50 Kg kot dve, pio oedtepn tpo@odotel mAacTkd 1 AevKoo1dnpd
doyeta amd 3 ¢ 13 Kg og ehiég kat Téhog pia tpitn mov tpo@odotel Aevkoo1dn pd
KoLuTLd M yudAwva Bala yopnrikoémrog uéxpt 5 Kg ehég (Mrarotoovpag 2004).

To cvokevacuévo mpoidv eite amoONKELETAL TPOSWPIVA OTIC OmOONKES TNG
Brounyoaviag, ite dokwveitar anevbeiog omv ayopd. o ™ Aovikn) katavdilmon ot
eMég ovokevdlovtar Kupimg o yvdiiva doyelo Bapovg and 250-500 g oe eliég.
Ewwd yio 11g puowéc povpeg ehég TOmov ENpaAntog, 11 cuoKevacio Kol dlakivnon
o1 YOVOPIKY ayopd yivetar ‘ev ENpd’, xopic NAadn v TpocOHnkn dAung og EOAva
N mhootikd Kifotw. o mv dakivmon oty Aavikn ayopd ot ehiég cvokevdlovtal

o€ yuoAwva doyeio 1 EOKOUTTEG TAAGTIKEG LEUPPAvVEC.

4.2 LOyypoveg TAGEIS GLUGKEL UG TG

fuepa, ot emtpamélleg eMEG ekTOC amd To KAUGOIKE YLOAVO Kol AEVKOG 10N P&
doyeto, cvokeLAlovion 6e EVKAUTTEG TAACTIKES HEUPPAVES OTIS omoieg 0 eAgVOEPOG
yopog (headspace) g ovokevociog kolvmtetar &ite pe @péokia GAuT, Egite
OnMuovpyeital KeVO e TNV OTOUAKPLVOY TOV aépa OO TNV Gvokevacio (Vacuum
packaging), eite d1oyetevetan aéplo (No, CO,) 1 piypo aepimv (gas-flush packaging).

Televtaia, ¥ pNOLHOTOI0VVTOL KO 01 TOAVCTPOUOTIKEG TAACTIKEG HEUPPAVES Ol OTTOTES
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OlLHOPPOVOVTOL GE  GKOUTTOVS TEPLEKTEG (OKOQAKIN) HECOH GTOLG OTOiovg
tomtobeteiton To TPOIOV. LTOVG TEPIEKTEG dLoYETEVETAL OEPLO pe TNV Pondela €101KOV
KAEGTIKOD UNYOVIUOLTOG KOL OTT] GUVEXEWL EMKOAANTOL EVKOUTTY] TOAVGTPMLLOTIKY
weup pévn youmAng dwamepatotnrac, cvvnbmg abvievo-frvoiiky odkooAin (EVOH).
H ev Myo cvokevacio etvar 10taitepa 0mOTEAEG LOTLKT YLOL TNV €V ENPA’ GLCKEVAGLAL
Kol Swakivnon g emrpoanéQog eAdg Kot epopproletat NoN 6 HIKpY KAILOKO 6T
cvokegvaoio g Enpdiatmg erdg Odcov. Ewwotepa, ya tig mowihiec KovoepPBoid,
Kolopodv kot XoAKIOKN S, 0 TEPEKTNG CUUTAN PAOVETOL LE PPECKIN GAUN EVD KT TO
KAeloo ¢ ovokevaciog agapeitol o aépog and Tov eredbepo ywpo (headspace)
dnuovpydvtag kevo. H cvokevacio avtm kepdilel OAo Kot meEPIoGOTEPO E60POG OTIG
eCaynyés tov EAMnvikov ooy emtpanéllog EMAC GTIG YOPeG G AVTIKNG

Evpdnng kot wpoopiletat kupimg yio 10 Aavikd epumdpio.

4.3 LuoKevooia 6€ TPOTOTOLUEVES ATUOCPALPES

YVOKEVUGILO VTO KEVO

H npdm popen cvuokevaciog 6e TPOTOTOMUEVT OTULOCPALPO TOV EQPAPUOGTNKE
eEUTEPIKA etvar 1M ovokevacic vrd kevo. To mpoidv Ttomobeteiton ce TAAGTIKNY
nepppdvn  yapunAnig odamepatdmag o€ ofuydovo (<5 ml m? day’ am?),
QTTOUOKPOVETOL O aépag pe m Pondela cuokevNS KEVOL Kol TEAOC 1| CLOKELAGTN
ocoppayiletar. Katw amd wovomomtikd kevd, M GLYKEVIp®ON Tov  0&vydvou
EAMOTTOVETOL Of TIUEG Wkpotepeg and 1% (0/o). Otav 1 cvokevacic VIO KEVO
LPMNOLUOTOLEITOL GE GVVOVAGUO e YOEN €xel TOAAE TAEOVEKTUATA, OTI®G 1 Heiwon
™G amdAEL0G BApovg Tov TPoidVTOG AY® apLIAT®OTG, 1 ST PNON TOL Y PDHUOTOC,
NG VPN G KL M eV Yével avEnon Tov ypdvov (mnc H yprion g cvokevaciog vd Kevod
evdeikvoton yra okAnpd kupiog tpoea (T.y. oKAnpd Tupld, vord Kpéata, KAT), VO
avtifeta 0ev GLVIGTATAL Y10 LOAOKA TPOTOVTA OPOV TO KEVO TPOKAAEL LN OVTIGTPETTY
TOLPAUOPPMOCT TOL TPOPIHOV. XNV TEPIMTOOTN ™S emTponélag eMAG, 1 YPNON TG
GLOKEVOOIOG VO KeEVO &evdelkvutol ylo TG mpdowveg €Aég oL omoieg €yovv
OGUVEKTIKOTEPN VPN, Kol Yoo TG €AEG TOMOL &NpAiatog ot omoieg eivonr MoM
GUPPIKVOUEVES, EVAD OEV YPNOIUOTOLEITOL GVVNOME GTIG PLOIKEG HOVPES EAEG Ylati

Onuodvetat averovopB®Ta 1 VP TOVG KoL TOPULOPPDOVETOL TO GO TOV KOPTOV.
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YV6KELUOLO NE OEPLA
Ta Kvupotepa 0pla TOL YPNGILOTOOVVIAL GTNV GUOKELAGIO LE TPOTOTOUEVES

aTLOGPALPES etvat Ta akOAovOa:

Oévyévo: To ofuydvo eivan 160G TO MO CNUAVTIKO AEPLO TOV XPNGOTOEiTAL TOGO
070 METAPOAOUO TV 0epOPflOV HKPOOPYAVICUAOV OCO KOl GTNV OVOTVOY TMV
QULTIKOV 16TOV. ZVUUETEYEL EMioNG, 6€ eVOUUIKEG aVTIOPAGELS 0TS GTNV EVCLUOTLKT
KOoTdvoon tov 1otdv @povtomv kot Aoayovik®v (Ooraikul kon Stiles 1991), omv
o&vuydvmon g pvoyAoPivng oto kpéag (Y oung kou cvvepydrteg 1988), otnv o&eidwon
oV Aimovg Ko v o&eldwaon gvaicttwv Priouvedv kot opopdtov. Ewdikodtepa yia
mv emrpané o e, Bo Tpémel va ToVioTEl OTL 0 KOPTOG d€V ToLpoVSLalel ETO OALKY
dpooctnpotnro petd mv {Opmon, Kor GLUVER®G M Tapovsio o&uydvov oV
cvokevooio 0gv glvon embount, yroti emrpéner v avamntuln poknTOv KaHOC
emiong kot ofewotik®v {uuadv. Ot pkpoopyaviciol avtol mopdyovy TNKTIVOALTLIKA

évlopo mov vroPf abpuilovv mv ven g ehdg (Balatsouras kat Vaughn 1958).

Alwro: To alwto givon adpavég, Ayevoto 0Eplo Pe KPnN SALTOTTO GTO VEPO Kot
670 Mmog 10 omoio ypnoonoteitor cvviBmg Y10 TNV AVTIKOTAGTAGT TOL 0ELYOVOL
ne okomd Vv emP pdduvon g 0Eeidmong Kot Tov TayYic Hotog TV Tpoeitwv. Enxiong
0 alwto pmopel vo Opdoel e EMTUYIN G TANPOTIKO DAKO KOl Vo EUmodiost mv
KOTAPPELGT TNG OLGKELOGLOG €0IKA € TPOPLHO. TOV £YOVV GLGKEVLOAGTEL GE
atnoOcEape. AoV 6e 010&eido Tov GvOBpaka. Asv mopovotalel avTikpoPlokég
WomM1eg, pmopel OU®MG vo emOpAcel AUpeca GTOVG 0ePOPIOVG KPOOPYAVIG HOVG
emPpadvvovtac v avartvén tovg (Farber 1991). Idwitepng onuociog givol 1
EQAPUOYT TNG ATLOCPALPAS AlDTOV GTNV ‘gv ENpd’ cvokeELASLA TNG ENPAALTNG EAAG
®dcov, N TOPOLGIO TOL OMOIOL WELDVEL OPACTIKA TO TOGOGTO HLKNTOAOYLKGMV

TPOG POAGY KATH TNV GLVTHPNGCT TOV TPOIOVTOG.

Awéeioro tov avlBpara: To O00Eed0 Tov GvBpaka omotedel Evav  16GyxVPO
BaknplocTaTnKd TOpdyovia, o 0omoiog Tapateivel T0co ™V Pdor mpocappoyns (lag
phase) 6co xoi tov ypdvo yevedg (generation time) tov pKpoopyaviopu®v, UE
anmoteAecpo TV peioon tov pubpod avarwéng. Xoupova pe to Farber (1991) ot

mBavol pnyoavic pot dpdong Tov do&ewdiov Tov avBpaka eivat ot axdAovot:




- Adlon tov odwediov TV AvBpoKa OTNV  KLTTOPIKY HeUPpavn e
enakOAoLON doTOAN, d1ppPNEN Kot TPOTOTTOINGT TNG AELTOVPYING TNG.

- MetaPoAn oto gvdokvttopikd pH pe emakdiovdn dwtopoyn ™G 1ooppomiog
TOWV EVOOKVLTTOPLKAOV eVIOUMV.

- Hopegunddion tov evldpmv 1 peiowon Tov pubuov dpdong Tovg.

- AMayn TOV QUOIKOYNULK®V 1010THTOV TOV TPOTEIVAOV.

H ovykévtpwom omv omoia 10 d10&€id10 TOV GvBpaka givorl SpacTikd e&apTdTat
amo TIC WIOTNTEG TOL TPOPIHOV, TO €I00C TOL MIKPOOPYOVIOHOD Kol ommd GAAAOVG
01KOAOY IKOVG Tta.pdryovteg Omwg to PH, n Beppokpacia, n mapovsio GAA®V SLOAVTOV,
k.. H avactodnkn opdon tov do&ewdiov tov dvBpaka ow&aver YpOUUIKA Le TNV
avénoemn g ovykévipwong v péxpt 50-60% (Gill kot Tan 1980), vymAdtepeg OpmG
GULYKEVIPAOGELS Wropel vo. dnpovpynoovv mpofAUate OGS KOTAPPELON TNG
GLOKELAOIOG 10WiTEPA GE TPOPLO HE VYNAN TEPLEKTIKOTNTA VYpOciog 1 Admovg,
ATOYPOUATIGUOC Kot oM povpyior OEIVNG YEVONG LOLOITEPO GE KPEATO KOl TOVAEPLKA.
To doeidro Tov dvBpaxa eivar 1010iTEPA OTOTEAEGULATIKO £VOVTL TOV OPVNTIKOV KT
Gram Boxtnpiov ta omoio gival meplocdTEPO vaicHnTo 610 0€plo omd To BeTiKd
kata Gram Boktpra. Emiong, to 010&eidio tov dvBpoaka eivor amotelecpotikd o€
TPOOYLA TOV OToiV 1 0AA010YOVOg YAwpido amoteAeitar amd apvnrkd kotd Gram
aepofo yoypotpopa Paktmpioa. I'ia Tov A0yo avtd, 1 EpEvva Yo TV EQAPLOYT TOL
d0&ewdiov Tov GvBpaka €xel emikevipwBel ce TPOPUYLO pE LALOITEPT OLKOVOLLKT
onuacio Onwg 10 vOrd KpEag, To TOLAEPIKE Kot T 1xOupd. Zyetikd pe to ypdvo
EPAPUOYN G TOV, TO d10EEIBL0 TOV dvBpaKa aEAVEL TN PACT TPOCUPLLOYNG KOl PUEIDVEL
0 pudud oavamtuEng kotd T OdpkeElo. NG AOYoplOuikng  @aong TV
LUIKPOOPYOVIGUMY. XVVEMMG 000 TPMIUOTEPA GLOKELALETAL TO TPOIOV, TOGO
amoteAsopoTkotepn Ba eivor M dpdon tov d10&eldiov Tov AvBpoaKa. EMUAVTIKOS
emiong mapdyovtag ywo tnv opdon tov dwéewiov tov dvBpaxa eivor  Beppoxpacio
ocvvimpnong tov mpoidvtog [evikd, M mopepmodicnkny L dpdon avédvel pe mv
ueiwon g Beppoxpaciog Adym avEnuévng S10AVTOTNTOG TOL a.EPiov OTNV VAATIKN
@aon Ttov mpoidvtog oe youniég Oeppokpoocies Idwitepng onpaciog eivor 1
eQOpLHOYN TOV d10&EELdion TOV dvBpaKka 6TV cuokevacia TG emTPanéllog eMAS AOY®
NG TOPEUTOOLOTIKNG TOV OpAoNG OTNV avATTVEN LKNTOV Kot 0EEd0TIK®V (VDY

OTMC avaPEPONKE TAPATAV .
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Miyuaza agpiowv: To mopondve aéplo LTOPEL Vo Y PNOLUOTOIOVVTOL E1TE LOVOL TOVG,
glte va avapryvoovtol 6 Oldpopec mocooTwoieg avaAoyieg kot va oxmuatilovv
ptypota aepiov. Ta piypato agpiov mov ypnGLHOTOOVVTOL GULEP GTIS GVOKEVOGIESG
TPOTOTOU LEV®V ATUOCPOLPGOV Olakpivovionr 6e 00 Kuplwg Koatnyopieg, Ta Mt-
adpaviy piypata mov mepEyovv CO,/MN, 11 O/CO./N, kol to TAP®G avTdpdvTa
uiypota mov mepigyovv CO2 | O2/CO2. H emhoym ¢ exdotote Kotnyopiog agpimv

e€apthrorl amo v OO TOV TPOS GLCKEVAGTN TPOPILMV.
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5. Mwpoprokn oworoyio Tov EMOKAPTOV

H obvBeom g evooyevoug HKpoyAmpidos TV voOrmv Koprov e&aptdtat and
TOAAOVG TTOPBy OVTES, OTMG 1) TOLKIMA KOl TO OTAJO WPLUATNTOC, 1] ETOYN TOV Y POVOUL,
TO WKPOKAILO TNG TEPLOYNG, OVOTOUIKG YUPOK TN PIOTIKE, KOOMOG emiong kot amd
xpNon eutoeapudkmv. O pOAOG TV LIKPOOPYUVIGUADV GTNV ETPAVELL TOV QLTIKAOV
LotV dgv glvatl TANpog yvowotds. H emikpatéctepn dmoyn ivon 011 1 mapovsio g
evO0YEVODS KPOYA®MPIdOS GTOVG QLTIKOVG 10TOVG TopeUmodilel ™V avamTtoén
mo0oydveV  UIKPOOPYOVIGUAOV, KLPIOG AOY®D OVIOY®OVIOHOD OTnV  aPOUOimon
Opentikdv otovyeiov (Blakeman 1985). Emumhéov, €xer avapepbei 6t1 1 mapovsia
OPLOUEVOV EDMV YOAUKTIKOV BoKTNpi®v TPOCSTUTEVEL TOLG PLTIKOVS 10TOVG OO
1000y GVOLG LIKPOOPYOVIGLOVG, LE TNV TOPUY WY OVTILIKPOPLOK®OV OVCLDV OTMG T.Y.
opyovik@v o&Emv ka faktnprootvav (Visser ko cuvepydreg 1986).

H evdoyevnig pikpoyrlopida tov vorol Ko pmol g Al anoteAsiton Kuplog and
agpofia apvnrikd katd Gram Paktipla, ota onoia exikpotei to yévog Pseudomonas
Spp., eved akorovBodv ce pikpdteEPoLg mANBLGLHOVG YorakTikd Paktipa, {Opeg Kot
pokntec. O xopmdg petd tn ovykopd spPomtiletar amevbeiog oe dAun Omov
AapBavel yopa euoikn {oumon, dnAioon (Opwon n omoia opeileTonl GTV LIAPYOLGO
evdoyevy yAwpida. H obvleon e pikpoyrlopidag ommv opyn g {dumong sivar
mopouolnl (e avt) Tov Vrdpyel oo vord kopmd (Tassou 1993). Ot kvplotePOL
TaPAyovVTEG OV Katevbivouv ) {Oumon dtokpivovion oe (o) evdoyeveig (intrinsic)
omm¢ to PH, n evepydtnta vepov, 1 d1fectpudTNTO BPENTIKOV GTOLXEI®VY, TA OPYOVIK(L
oféa, M mOPOLGIA OVTI-UIKPOPLOKOV OLGIDV (T.Y. €Agvpomaivr), 1M Jow| NG
emdepuidag ov kapmov kot (B) eEmyeveig (extrinsic) dmwg 1 Oeppokpacio {OHpmong,
n ovykévipwon NaCl, n mpochkn {LOUOC®OV GLOTATIKOV, | YPNOT KAAAEPYELDV
ekkivnong (Bobillo kon Marshall 1992, Garcia Garcia kat cvvepydreg 1992, Montafio
Kot ovvepydreg 1993, Durdn Quintana kot ocvvepydteg 1999, Spyropoulou kot
ovvepyateg 2001). O éAeyyog TV TOPOUETPOV OVTAOV Katd TV enelepyacio Tov
Ko pmov, Kabopilel m ocvvOeon mc kpoyAmpidog katd T ddpKrewn TG COHmOoNG, Kot
emn pedlel Tov oyMUATIoUO TOV LETAPOMKOV TPOIOVIOV TMV HIKPOOPYAVIG UDV.

Emuméov, mpokeyévov va eAéyEovpe amoteAecuaTKOTEPO TNV avAmTLEN KOl TN

dpactnpotnto TG PIKpoyAwpidog, eivat anapaimto vo yvopilovpe meplocdtepeg
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TANPOPOPIES GYETIKA LE TN KOTAVOU TV HIKPOOPYOVIGU®Y GTOVS PUTIKOVG 16 T0VG.
To yeyovdg avtd glvon 1010iTEPO ONUAVTIKO GTNV TEPinTON NG emttpanéllog EAMAC,
omov 1M emdepuida 0V Kapmod KoAOTTETAL and TV pvuevida, n omola Oyt pdvo
neplopifel 1 ddyvon TV OpenTIKOV oTolYEl®V otV GAUN, 0AAG TOLTOYXPOVA
o pepnodilel ™V €16000 TOV KPOOPYOVIGUMV GTO E0MOTEPIKO TOVL Kopmov. [dtaitepn
TEPITTOOT ATOTEAOVV 01 PLGIKEG LOPEG EMEG TOTOV ENPAANTOC, Y1oTi Ol KaPTOl OEV
euPoantiCovron og GAun Kot ©¢ ek ToHTOL dgv VYicTaVTOL YoAaKTKY {Opwon. T tov
AOY0 awtd, ypnoyomoteitan d1ebvig o 0pog “wpipovon” (curing) kot oy “Coumon”
Yo TNV TEPLYPOQT TNG emeEepyaciog Tov Kapmov. H emhoyn m¢ telkng vOoyevoDg
nikpoyrwpidag Pocileton amoKAEIGTIKA KOl LOVO OV EMOPACT], TOV AANTOC, TOV
onuwovpyet  dvopevéc mepiBAAov  yioo ™MV avOmTtuEn TV TEPIGGOTEPMV
LIKPOOPYOVIG U®V. Ot YoUMAES TIES EvePYOTNTAS VEPOL (8y) TIOL SLULOPPDOVOVTOL GTO
TEMKO TPOIOV, EMTPEMOVY TNV AVATTLEN HOVO OAOPIA®Y HIKPOOPYOVIC UMV, KUPIMS
Copav kon pokntev (Panagou kat cuvepydteg 2002).

H xvp1dtepn mowidio TOV ¥pNOLHOTOLELTOL OTN XDPO LLOG Y10 TNV TAPO.GKELT] TOV
eV AOY® gumopkov TOHmov givar M motkiMa g Odcov. H mowdior autr) omotelet
KA®VO TG TOKIAloG ®povpumodid, TG omoiag o Kapmdg Topovatdlel Tnv 1doppvOpio
va Kemkpilel EMAvVm 0T0 3EVOPO, OTAV EIGEPYETAL OTO GTANO NG AT POVG MPLUOTNTAG
€ CLVOVAGUO HE TIG KATOAANAEG KALOTOAOYIKEG cLVONKES ZOUP®VO LLE TOANLOTEPT
B roypapikn avagopd (Koroyepéag 1932), n ekmikpion tov kopmodh opeiletol otV
avantoén tov poknta Phoma oleae péco ot odproa tng eMdg, 0 0moiog VOPOAVEL ™V
elevpomaivn pe v mapoy oy eviopwv. H vopoéivon tng elevpomaivng pe tn xpnon
evlbpov, Wuwitepa pe to €vivpo PB-yAvkolwddor, sivar tekunpopévn Biroypoapikd
1660 Yo Ta fakmplo 660 Kat yro tovg woknteg (Ciafardini kot Zullo 2000). TIépav
OLLMG TNG TOPATHPNONG TOV OVOTEP® EPELVNTY, N Topovaio Tov Phoma oleae dev £y et
avapepOel oe dhleg epyaocieg uéypt onuepa. Xe vemtepes Epevves ([Momopyomd kot
Mmnaiatcovpog 1972), anopovdbnke and ™ copka 10V KOPTOV LOKNTOS TOV YEVOUG
Alternaria, o omoiog &ivatl yvooTtOg OQEVOS YO TV TOPAYOYN HLVKOTOEWVAV, KOl
QAQETEPOV Y10 TNV AVATTLEN TOL O€ YOUNAES TLUEG evepyotnTag vepoL (a, 0,90). O
npénel vo. onuewwbdel 6ti, ot PPAoypaikég avapopés Yoo TNV OwoAloyio TNg
Enpdratng eAdg etvol avOmOpPKTEG AOY® TOL TEPLOPLGUEVOL EVOLAPEPOVIOS TOV
TAPoVolAlel 0 GLYKEKPYEVOS eUTOPKOG TOmOC. Opme, 10 0épa moapovctdlet
eEAPETIKO EMOTNUOVIKO EVOLOPEPOV AOY® TNG TOPOLGLOG HWUKNTOV 6T GApPKa, Ol

omoiot evdeyopévag oyetilovtol (e TV Topay®y| LUKOTOE VOV .
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6. Yypa amépinte tng Popnyevios peramoinong me emrpomnillog
gMag

Ta vypd omdPAnto tng petomointikng Prounyavios tov emrponéliov elmv
10 PEPOVYV GNUAVTIKA TOGO MG TPOG TOV TEAIKO TOVS OYKO OGO KOl G TPOG TN YNHLKN
TOVG GUGTOOY|, AVAAOYO [LE TOV EMOIWKOUEVO EUTOPIKO TOTO TOV TEMKOV TPOIOVTOG.
'evikd ta vypa amdPAnTa dlnkpivovton 6€ Tpeig Katnyopiec, cuykekpLéva:

e Yypa andPAnta amd mV EKTAVCN TOV KOPT®V,

e AlGlpo KOLGTIKOD VATPiov TOL YPNCLUOTOIEITAL YlO. TNV EKTIKPION TOL
Kaproy Kotd v [Hopaockevn opiopévev eUmopiKav TOHTOV (1Y, TPACLVEG
eMéc lomavikov tomov),

o Alun mov mpoépyetatl amd T {OU®GT TOVv KOPTOV, 1 omoin TepLEyel aidtt

OAAG KoL ovOPY OveL KOL OPY OVIKG CUGTOLTIKA.

Tavypd andfAnta yapaktnpilovior omd aAkaAk 1| 65w avtidpoon 6tav TeEPLEYoVV
KoVoTKod vatplo 1 o&éa avtiotoryo. [apdiinia mepiéyovv kot onpoaviikd @optio
TOAVPOLVOAMV Ol 0Toleg amotkodopovvrar duckoha Kot pe opyd pvOud. H 6166eom
Ko enelepyacio v VYpOV amofM TV and v enesepyacio ™G entpoaniliog eAOG
glvat dVoKOAO va yivouv dekTd Yo emelepyacio JOUECOL TV HOVAS®Y PLoloyikon
K000 pIGLLOY, YU ALTO N AVTIUETOMTION TOV TPOPANUATOG LTOpEL va yivel eite pe peioon
TOVL GYKOL TOV TOPAYOUEVOV OTOPANTOV, EITE HE avVOyEVINGT ™G UNTPIKNG GAUNG HE
OKOTO TNV EMEVAYPNOCLUOTOINON TG AVAAOYO LE TOV EUTOPIKO TOTO TOV TEAIKOV
TPOTOHVTOC 0 GYKOC TV TTOPOy OUEVOV VYPAOV OTOPANT®V KULOIVETOL OF:
e 153 Altpa vypdv oamoPfAiteov  avl KIAO emeEEPYOOUEVOL TP ACLVO
glookdprov pe v lomavikn pébodo,
e 0,5 MMrpa vypdv amoPANToV ovd KIAO EMEEEPYACUEVOL (QULGIKE OPLUOV
(Lavpov) glatokdpmov,
e 156 M1pa vypodv amofAtov avd KLO TeymMTd Lovpiopévon (pe oEeidmon)
€LOOKA pTTOV,
e 0,5 Altpa vypdv amofA oV avd KIAO eneEepy aopiévoy TPAGLVOL EAOLOKAPTOV
N KOPTOV GTO GTASO YPOUATOS GTPOPNG (YWpic exmiKplon HE KOVOTIKO

VATPL0).
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[Tepioodtepeg mhnpo@opieg Yoo T QUOLKOYNUIKY GUGTOGCY] TOV VYPAOV ATOPANT®V
kata mv enelepyoacio e emrpaméliog eAdg mapovsidlovion 6to Toapdpmpua A
(Xpnon Ymompoiovtwv EAbg wor Eloworddov), IMopapmpe B (Awyeipion
AmopAntov) kat Mopdptnua I' 6mov mapovotdloviol GUYKEVTIPOTIKG Ol UNYOVIKES,

QLGIKYMLKES Ko Proloyiiég néBodot yio Tnv dtayeipion v amofATov.

6.1 Mecioon TOov O0YKOV TOV VYPOV amoPfATOvV KoTd TNV emelepyacia TOV
npdovov ehonokdpmov pe TNV lomavik) péBodo pe govdeTépmon Tov

KOV OTIKOV vaTpiov pe aépro d10&eidro tov avipoxa (CO,).

[Mpéopata Itaroi epevvntéc (Marsilio et al., 2008) pe ™ ypnon oepiov
d10&ediov Tov AvBpaKka KOTAPEPAV Vo, EEOVOETEPOCOVLY TNV TEPIGGEW KOAVGTIKOD
varpiov katd v enefepyacio mpdotvov elawokdprov pe v lomoavikn pébodo,
AVTIKAOIGTOVTOS TA POS TO GTASLO TNG EKTAVONG TOL KOPTOV LETE TV EKTIKPION LLE
G0 KOG TIKOD vOTpion, HELMVOVTOG TOV OYKO T®V vpydv armofAntov katd 80%
nepimov. H pébodog petdver mv andien JOUOGIUOV CLCTOTIKOV (COKYIP®V) GTO
OTAO0 TNG £KMAOMNG TOVL KOPTOV, €VM TOPAANAQ emitpémel ™V avEnon Ko
EMKPATNOT TOV YOAOKTIKOV Pakmmpiov. Oa mpénel vo onuetmbel Opwg 0TL 1 peyain
pLOUIOTIKN KavOTNTO TNG GAUNG, AOY® TNG LYMAG OECUEVUEVNS 0EHTNTOG, UEIDVEL
TNV EMOPACT] TOV OPYUVIK®OV 0EEMV GTT| pelmon TG TIUNG Tov pH.

2Oppova pe VG 1010V¢ gpgLVNTEG TTPACIVOC EAOKAPTOC LTOPAONke o¢
YEPWUO pe dAkail (2%) Ko ot cuvéxewn ympiotnke oe dvo maptides. H mpo
maptida (A) vrofMbnke oe 3 S10d0y1KEG EKTAVGEIS e VEPO GE YPOVIKO ddoTnpo 28
OPAOV YLOL TV ATOUAKPLVOT TNG TEPIGOEWNG TOV OAKIAEWDS KOL OTN GVVEXELWD O KOPTOG
tomofeOnke oe AAun 7% vy {Opwon. H devtepn moptida (B) tomoBernOnke
anevbeiog oe vepd OOV Kot TapEUEVE Yo 12 ®peG. XT1 GUVEXELD JLOYETEVTNKE ALEPLO
O010&eido tov GvBpaxa pe pon 3 Altpa/ientd, mpokeévov va eEovdetepwbel m
nepiooeln oV oAKOAE®S, kKot TEAOC mpootédnke oddrtt oe emimedo 7%. Katd
b pkewo e Copmong petpnOnke n Tty tov pH, 1 deopevpévn o&vnra, Ta chicyapa,
To. 0EVYOAOKTIKG BakTip o, ot QOpEG Kot To eviepof akTipia.

H petafoin mg g tov pH oty moptida B mopovcidleton oto Zynua 6.1.1.
[Tapampovpe 6Tt pe ™V TAPOJO TOL YPOVOL lyape aVENCT TNG GLYKEVTIPWOOTS TOL
010&ediov oV dvBpaka 610 ddhvpo Kot TowtOXpovn pelwon e Ty g Tov pH. H

peioon tov pH Ntav taydtom péoa pe 1,5-2 opeg péypt v tywn 6,5, oddd dev
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pHewdnke mepoutépm, mapd T ovveyllopevn ovénon g oVYKEVIPOONS TOV
o&ewiov Tov avlpoka oto OdAvHa, AOY® TNG PLOWOTIKNG KAVOTNTAS TOV
ocvotiuotoc. Ta oaxkyapa pewwdnkav oe 17,5 ypap./Altpo petd v exmikpion pe
KOVOTIKO vaTplo (Zympa 6.1.2) kot mopépewoy otabepd Katd 1o ¥ epioud pe otoleidto
tov avBpaka. Avtifeta oty moptido A (mapadociokn Ilomoavikn  péBodoc)
mapatnpnOnke pelmon g GLYKEVIPOGNG TV cokydpwv oe 12,5 ypap./Altpo,
EVIOYVOVTOG £TGL TNV OTOTEAEC LATIKOTNTAL TOV YELPIGUOV e 010£€1d10 0V AvBpaka
otn SLoTHPNOT LYNAOTEPNG OLYKEVIPOONS COKYAP®V OTNV €A HE ONUOVTIKE
mAgoveKTNHOTOL Kotd T (OO Tov Kapmov.

Emmiéov, n o&btnta givat pio onpovtiky mopdpetpog ot {Opmon me eMAg mov
opeidetor omv mapovsio aclevdv opyavik®v oEEmv, oplopéva amd To Omoio
Bpiokovtatr otov Kopmd (UnAkd, xkurpkd, ofohkd) evd dMo eivor amotédecpo
pipoPiokng dpaoctn potnrog (Yyoraktikd, oEekd). Ta o&éa avtd o€ GLVOL OO LLE TO
GA0LTA TOVG ONUIOLPYOVV PLOMGTIKN KAVOTNTA GTNV GAUN Kot dtotnpovv 10 PH o¢
KOTAMNAO eminedo dote vo. guvogitan M avATTLEN TOV YOAUKTIKGOV Poxtnpiov. H
petaforr] ™G PLOUICTIKNIG WKAVOTNTOS TNG GAUNG HeToEy twv 0Vo Jupmdcewmv
mapovoldletat oto Zynua 6.1.3.

Elvon onpovtikd va yvopiCovpe 0Tt pikpr| Tiun puboTikng ovomTag avédvel
TOV Kivouvo adALOIoNG 6TO TEAIKO TPOIOV AoV pikpn petoffoAn m¢ o&vtnrag odnyel
ne peydan avénon g tyne tov pH. Amo 1o Lynua 6.1.3 mpokdmtel 0Tl 0 XEPIGUOG
pe to 010&eido Tov dvBpaka mopovciace PeyaAdTEPT TN PLOUICTIKNG KOVOTNTOG
neta&d pH 3,0-3,5, cuven®dg o ¥e1Pp1opdg anTdg NTaV A0 YOTEPO EMLTLYNG Y10 T HEimoN
G OECUEVULEVNG 0ELTNTOG Kot GLUVEN®MG TG Tipng tov PH. Katd t didpkeia g
{bpwong og ypovikd dtdomua 60 nuepdv n T Tov PH otV Tapadoctakn {Opwon
g moptidas A Stapopeddnke oto 3,8 mov givol 6€ GLUE®VIA LIE TOV KOVOVIGLLO TOV
Aebvoig ZopPoviiov EMag (International Olive Council). Avtifeta oto yeipiopo pe
010&€id10 Tov AvBpaxa 1 Tiun Tov PH 610 1010 YpoViKd drdotna dropopbndnke ce 4,6
YEYOVOG TOL omuaivel OTL Y10 OCQOAT CLVTNPNON TOL TPoidvTog Bo mpémel va
npaypatotombel mpdcbetn o&ivion. [apdrinia, Oa tpénel va doyetevbel pikpdtepn
oVYKEVTPOOT O10&etdiov Tov AvBpake 6TO OSLEALU, CTOUUATOVTIOS TPOKTIKE TNV
mapoy agpiov 6tav to PH tov daAvuatog etacel omv T 7,0-7,5 peuwvovtog
puouoTIKN KavOTNTO TNG GAUNG HE OKOTO TNV emitevén yaumAdtepng Tiung pH oto
télo¢ ¢ Copmong,
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Tyfqpa 6.1.2: MetafoAn ¢ cuykEVIP®OONG TV GOKYAP®V KOTA TNV ENEEEPYAGLOL TOV

KOLPTOV.
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Zyetikd pe v mopeia g LOU®ONG TPOKVLTTEL OTL VTN TPAYLLOTOTOM BN Ke Ympig
poP A pata GOV apopd otV dAANAOVY i TV S1POP®Y OUAS®V HIKPOOPYOUVIGLMOV
oto Yeplopd pe to O0&eidto Tov avipako (Tyquo 6.1.4). Tvykekpyuéva, T
eviepofaxtnplo mov Bempovviar deikteg aAloiwaong, vanpyav kot ot dVo CUUMGCELS,
aALG pe TV Tapodo Tov xpdvov Kot TN peimon g Tng ov pH, o TAnfucude toug
pewwdnke ko ogv emPimoav yuo ypovikd ddotnuo peyorvtepo tav 45 nuepov. Ta
o&uyohokTikd Poktiplo emkpanoav katd tn {Opwon, witepo katd tig npwreg 30
nuépeg mM¢g CON®ONG, YEYOVOS TOL AOSEIKVOEL OTL 1] YPNON TOL J10EEWIOV TOV
dvBpaxo yio ™mv eovdetépwon NG mEPIOoEWG TOL OAKAAE®G Oev eiyxe Kapia
ONUAVTIKY EMiOpact oty eEEMEN ™S KpoyAmpidag katd T LOpmaon.

[MopdAAnia pe T1IG GAAEG OVOAVGELS, TPOYLOTOTOWONKE KOl OPYOVOANTTLKN
dokun ot eMég otig aKOAOLOEG TOPARETPOVG YPOUN KOPTOV, OCUT, o&vtnta,
TKPAdA, CUVEKTIKOTNTA Kot TpoyavOTnTo olpKac, odototnta. To amotéhecpa g
opyavoANTTIKNG a&1oAdynong £0e1&e OTL 0 YePIoUOC e T0 O10&eido Tov AvOpaka
TPOGEOMOE OTOV KOPTO Wio meplocotepo  O&vn yevon GCUYKPLTIKG pe ™V
napadoctakn (Opwon Iomovikov tOHmov mov £€ytve Gupeon OvTIANTT OO TOVG
OOKILOOTEC.

H mapandve épguva tov ItoAdv emotudévov KOTEANEE 0TO GUUTEPAG O OTL
elvor duvatn M xpron Tov aepiov Olo&eWiov Tov AvBpaKa Yo TNV €E0VOETEPMOOT TNG
TEPIOGEWG TOV OAKAAE®MG KOTG TNV EKMIKPIGN TOL TPAGIVOL EANLOKAPTOV WE
KovoTikd vatpro. H pébodog avt) pmopel va odnyMoel 6€ GNUOVTIKY] LEI®ON TOV
OYKOL T®V VYPAOV ATOPANT®V 0oV avikafioTd TANP®G TO GTAS0 TOV TAVGLHATOG
TOV KOPTOV UETA TOV XEPIOUO e TO GAKOAL Oa TPEMEL VoL TOVIOTEL OTL T0 GTAS10 QT
OMUovPYEL TOV UEYIAVTEPO OYKO LYPGOV amoPANTOV, apov amd ta 1,5-3 AMtpa vypodv
amoPATtOv Tov dnuovpyovvtar katd v emefepyacia 1 kAoO mpdoivov
elookdpmov pe v lomovikn péBodo, mosotnta 0,5-2,0 Altpa dnpovpyeitatl omd To

GTAO10 TOL TAVGILOTOS TOL KAPTOL PETH TV EKTIKPIOT LLE TO KOAVOTIKO VATPIO.
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Yyfqpa 6.1.4: MetafoAn tov pukpoftakod mAndvcopov katd t {OH®o™ Tov Kapmov.
O&vuyoroktikd Bakthpla oty waptioo. A (W) ko B (A), {dueg oty maptida A (O)
kot B (A), kot eviepofakmpla omv moptida A (¢) kot B (0).




6.2 Zvpoon Tov vePOL EKMAVONG TOV TPAGLVOD EAULOKAPTTOV KOTE TNV

eneCepyacio pe v lomavikn péBodo.

Elvonl yvootd 011 10 vEPO IOV ¥PNGUOTOLEITOL YL TO TAVGILO TOL EACLOKAPTOV
LLETA TO YEPIOUO HE TO KOWOTIKO VATPLO TEPIEYEL VYNAO OPYOVIKO TTEPIEYOUEVO TTOV
amotesitatl and cakyapa (6-10 ypap./Aitpo) kot parvolkég ovoies (4-6 ypap./Altpo),
KUPLlOG VOPOLL-TVPOGOAT, evd T0 PH TovL SroAvpaTog eival aAikolkd (9-12). H
TOPOLGIO. VYNANG CLYKEVTPMOOTG QUIVOMK®V 0VoI®V Kabiotd v enelepyacio Tov
VYPOV VIOV AmOPAT®V SVGKOAN OO TIG LOVAdES PloA0YIKOL KaOAPIGHOV Kol 1
olyelpon] toug yiveton pe dwbeon oe Aexkdveg e&arpione Ilpdooeata, Iomavol
epevvntég (Castro kon Brenes, 2001) petd ommd melpoplotiopd £vOg ETOVG, AvEPEPAY OTL
TO VEPO amd TIC EKTAVCEIS TOL Kopmov pmopel vo Qoumbel petd amd KatdAAnin
pOOuion tov pH kot va ddoet éva TeEAKO TPoidv Tov Ba mePLEYEL YOAUKTIKO 0&D Kot
VYNAN GUYKEVTPMOT TOL avTIOEEW OTLKOD VOPOEL-TLPOGOAN).

2OUQOVO e TOVG E€PELVNTEG, TMPAGIVOG AdLOKOPTOg emelepydomKe pe ™V
Iomavikn pébodo, pe eupdmtion oe dddlvpa Kowotikoy vorpiov 2% yo 7 dpeg. X
GLVEXEW aKOAOVONCE éval TAVGIHO TOV Kapmov pe vepd yia 12 dpec To vepd g
ékmivong tomobetnke oe doyela PVC ko mapépeive oe  Beppoxpacio
neptPdAiovtog yia Eva ypovo, a.pov TponynmOnke o&ivion pe vopoyAwpikd o0&V (6N) oe
pH 3 ko 4. [MapdAinia ce éva doxeio éytve o&ivion oe pH 3 kor TowtdHypova
npooténke petabeimdeg varplo (sodium metabisulfite) oe avaroyia 0,4 ypap./Aitpo.
YUVOAIKG peAeTNONKaV TEGGEPIG TEPMTAOGELS, ONA. 4 doyela mov mepeiyav 50 Altpa
vepol ékmivong 1o kdBe éva: (o) paptupag, omA. vepd EKTALGNG YWPIC Kavéva
yewpwopo, (B) vepd pe pH 4,0, (y) vepo pe pH 3,0 xou (8) vepd pe pH 3,0 ko
netafeimdeg vatplo (sodium metabisulfite) ce avaroyioa 0,4 ypap./Aitpo. Agtyporto
amod KOs doyeio avaAvOnkav Yy €va ypOVO TPOKEWEVOL VO, TPOGOOPLOTEL M
petaforn Tov cakyapv (YAukoln, @pouktdln, coukpoln, HOVITOAN), TOV OPY OVIKOV
0wV (YOAoKTIKO, 051KO, TPOMLOVIKO) KOl TOV TOAVQOVOA®Y (LOPOEV-TVPOGOAN,
TVPOGOAN, P-kovpopkd 0o&L, kaEekd 0&V). EmumAéov, mpayporomomdnkay kot
HiKpoPloroykég avorvoelg yioo v amapiBunon v Yoroktik®v Baktnpiov, Lopdv
Kot gvrepofakm piev.

Ta amoteAéopato  €0eléav Ol mapd v ovtyukpoflokny Opdomn  TOV

TOAVPOLVOADV ™G MG, Tapatnp|nke avBopunt {dpmon TV cakydpmv e Ol
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Ta doyelol Katd T SLAPKEW TNG CLVTHPNONG TOL vEPOL ékmAvong (Tyua 6.2.1).
YuyKekpéva, oto doxeio mov oev €yve apykn o&ivion N to PH pvBuiotnke omv
Tiun 4, 0l GLYKEVTIPAGELS TNG YALKOING Kot @poukTOlNg HedOnKay ToydTOTO OTIG
nponteg 10-20 nuépeg. Avtibeta ota doyeia 6mov £ytve eviovotepn o&ivion oe pH 3
mapatnpnOnke mo opyds puouds Katavdiwong v cokydpov. Iaviog kot e avt
TNV TEPIMTMOON 1 GLYKEVTIPWGT TOV Gakydp®v Nrav pkpn petd and 50-100 nuépec.
Etvat yopakmnpiotikd 6tt 1 povitodn oev {updbnke amd Tovg HKPOOPYHVIC LOVG,
AALG 1 CLYKEVTPOOT TG aéNONKe Ge OAN TN SIPKELD TOV LETPNOEWV, YEYOVOS TOV
OElYVEL OTL O1 LUKPOOPYaVIOHOT OEV €lyav TN duvaTOTNTO VO TV HETABOAIGOVV.

Zyetikd pe m petofoAn tov mANOuooy TeV yolokTK®V Boktnpiov (Zymuo
6.2.2), dev mopoatn prnke kaboAov avEnon og vepd ékmAvong Tov omoiov To PH &ixe
pvOuotel oto 3 pe v mpooHnkn vopoyAwpikov oféwc. Avtifeto, avénon
mopotnpnOnke poévo oto pdptopa (yopic apyikn o&ivion) ko oto doxeio pe pH 4.
Amd TOUG OVO YELPICHOVG WHEYOADTEPOG TANOVLOWOG YoAoKTK®OV Paktnpiov
TapatnpNONKe GTOoV PAPTLPA, APOV Eivol Yvwotd OTL N TPOSHNKN LIPOYAWPIKOD
o&€mg Y o&ivion propel vo mpokaAécel KaBuoepN o 6TV aENGT TOL TANBLG HOY
TOV YOLOKTIKOV Paktnpiov. Avtifeta pe ta yoAoktikd faktpio, ot QOUeS KaTapepaY
va avortuyfobv o OAEC TIG TEPIMTOOELS, LE LEYOADTEPO TANOVOUO GE VEPO EKTAVONG
pe pH 3 (Zynua 6.2.3). Opwg n mpocHnkn LeTabeddovs vatTpiov TPoKAAEse opyLkn
kaBvotépnon otov TANBvoud tov Juuov. Oo mpénel Taviwg va onuewdel 6t og
optopévo. doyelo tov pdptvpa (vepd Ekmivong xopic ofivion) moapompnOnke
avAnTUEN GOYNU®V OCUMOV TOVv o@eideton oty avamtuén Pokmpiov tov yévoug

Clostridium spp.
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Tyfqpo 6.2.2: Metafol| ov TANBVoHoD TV YOAUKTIKGOV Paktnpiov 610 vepd g
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Yyqnoe 6.2.3: MetafoAn tov mAnBuvopod tov {upumdv oto vepd ™G EKTALONG
glaroxapmov pe mv lomavikn pébodo.




"‘Eva onuavtikd mpoidv g LOU®ONG TV vEP®V EKTAVGNG TV TO YOAUKTIKO 08D,
GNUOVTIKY] TOGOTNTO TOV 00iov HETPNONKE GTO pdpTLPA KO 6TO doYEl0 oL TO PH
elxe pvBuiotel oto 4, aPod ot dVO AVTEG GLVONKEG eméTpeyav TV avénon Tov
YOAOKTIKOV Boktpiov Kot TV cuvakoiovdn mopaymyn yoroktikod o&éwg (TTivaxog
6.2.1). Xta doyeia 6mov mpaypatomomOnke o évrovn o&ivion (pH 3) dev petpnnke
YOAOKTIKO 05D dedopévon OTL otV TepinTmaon oty glyope avénon povo tov LuUdv.
Etvat emiong yopakmpiotikd 01t 10 0&Kd 0&D aviyve LT KE and TNV TPAOTY NUEPA TNG
Cbpwong tov vepov ékmAvong oe Oha To SoyElD. EMUOVTIKY GLYKEVIPOGY TOL
opyovikobh awtod o&Emg mapotnpnnke otov pdptupa Ko oto doxeio pe pH 4 kot
elval  amotéAecpa TG WIKpoPlakng Opactnplomrtag eite TV €TEPOLLUOTIKMOV
yoAokTIKOV Baktnpiov, gite Tov eviepofaxtnpiov. [ldviwg n Humon Tov cakydpwv
KOl TOpoy YN YOAoKTIKOO 0&€wg 0dfynoe otadokd ot peiowon g tiung tov pH
akoun Kou ekel 0mov dev mponyndnke o&ivion (ONA. oTOV HAPTLPA) WE OTOTELEGLLOL
and 10,6 va pewwbel oe 4,3. H mopay oy aBavoing oyetiletat pe mv 6pactnpotnta
tov Qopov, Wwitepa ce pH 3 6mov dev mopotnprdnke avamtvén YOAOKTIKGOV
Boktnpiov.

YyeuKd pe ™MV TOPOVCLO PAIVOMK®MOV GUGTATIKOV OTO VEPO TNg EKmAvang 0o
TPEMEL Vo oNUEWOEL OTL N CLYKEVIPMON TOVE NTAV CNUAVTIKY, 101mG Yo TV vOpo&y-
topocoAn ([Mivaxag 6.2.2). Meiowon ™G vOpoLL-TVPOGOANG TTaPAT)PHONKE OTAV TO
vepd g ékmivong oEwviotnke e PH 3 Loym mbavitata Katakpuvions evog HEPOLG
™G VOPOEL-TVPOCOANGC. Ba mpémel va onuewbdel 6t1 M mapovoia ™G vVIPo&v-
TVPOGOANG GE VYNAY GLYKEVTPWOGT eV EUTOSIGE TNV {OUMCN TOV VEPDOV EKTAVONG
amd o yolokTkd Poaktipio, Topd mv £vtovn mopeEUTodIcTIKY 0pAc Tov £X0LV Ot
QOWOMKEG ovoieg omv avénon TV YoAKTIKOV Pokmmpiov. Meiowon g
GLYKEVTPOONG KaTA TNV 0&ivion mapatnpnOnke Kol yio v TUPOGOAN, av KoL 1
OLYKEVTIPMOOT TNG QOLVOAMKNG OVLTHG ovciog MTav pikpdtepn omd Tnv vdpodv-
TUPOGOAT.

SOUTEPOC LATIKA, TO. OTOTEAEGUOTO TNG HEAETNG OVTNG OElYOLV OTL TO VEPO TOV
TPOKLTTEL OO TV £KTALGT TOL TPACIVOL EAOLOKOPTOL UETE TO OTANO TNG
EKTLKPLON G e KOVOTIKO VATplo, propel va vrootel avBopuntn LOpwor, o Eleyyog tng
omotiag pumopet va yiver pe pvfuion tov pH péom o&iviong pe vdpoyrlmpikd o&d. Otav
10 pH elvor peyoddtepo amd 4 101 emKpatodV TA YOAOKTIKA PakTiplo pHe
emakOAovBo TN Oonmuovpyio Yorhoktikobd oEEmg ®G KOHPO peTofolkd TPoidv TNg

Copmong.
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Mivakag 6.2.1: Metaf oA} OpIopEVEOV PUOTIKOYNUIK®V YOPOKTN POTIK®OV 6T {Opmon
TOV VEPOV EKTADGTG TOV EAAOKAPTOV KOLTA TNV eneEepyacio pe v lomavicn pnébodo.

Storage method

Control pH 3 pH 4 pH 3 and SO,
Parameter 1 day 365 days 1 day 365 days 1 day 365 days 1 day 365 days
Lactic acid (mM) ND* 119(33)® ND ND ND 154(8) ND ND
Acetic acid (mM) 16(1) 169(2) 12(2) 19(1) 15(1) 135(18) 11(1) 29(4)
Ethanol (mM) 26(2) 146(23) 20(3) 451(62) 23(1) 236(29) 17(2) 520(59)
pH 10.6 4.3 30 2.7 4.0 34 3.0 2.8

Colour (A440— A700) 0.67(0.13) 0.74(0.04) 0.48(0.02) 0.58(0.06) 0.70(0.06) 0.73(0.03) 0.35(0.04) 0.42(0.05)

Mivakag 6.2.2: MetafoM] TOV QAIVOAK®V GVOTOTIKOV Katd T {OH®GT TOVv vEPOD
EKATTLONG TOV TTPAGIVOL ELAOKEPTOVL.

Storage method

Control pH 3 pH 4 pH 3 and SO,
Compound 1 day 365 days 1 day 365 days 1 day 365 days 1 day 365 days
Hydroxytyrosol (mM) 3L4(L3)° 29.32.1) 22.9(4.0) 22.3(3.3) 31.6(1.6) 304(L.5) 24.4(3.2) 24.2(3.2)
Tyrosol (mM) 3.2(0.1) 2.7(0.1) 2.4(0.4) 3.000.2) 3.000.2) 3.000.2) 2.40.2) 2.0(0.4)
Caffeic acid (mM) 0.4(0.1) ND " 0.3(0.1) ND 0.3(0.1) ND 0.3(0.1) ND
p-coumaric acid (mM) 0.5(0.1) ND 0.3(0.1) ND 0.5(0.1) ND 0.4(0.1) ND

6.3 Emavoypnoipomoinen puntpikng aipng oe {opmon ghookdpmov mouiiiog
Kovoeppoia.

H epyacia avtq mpayportomomnke omd ‘EMnves epesvvntéc (Panagou kot
Katsaboxakis, 2006) kat €ixye ®g okomd TN HEAETN ™G EMOPUONG OLLPOPETIKOV
dopbotikdv mapepPdocov ot (Opuwon  TPAGIVOL  EANIOKAPTOVL  TTOLKIA0G
kovoepPord. Or mapeufaoeic mephdpPavay: (o) apyikn o&ivion g dAung pe
npocOnkn 0,2% yoloktikod o&Ewg (pdptvpag-cuviOng Propmyavikny tpaktikn), (B)
€€0VOETEPMGT TN G VIOAEWTOUEVNC ALAKOAIKOTNTAG TNG GAUNG e TtpocOnkn 2,5% (o/0)
daopatog vopoyAmpkod o&éwg (HCL) IN, (y) avukardotaon tng opyikng diuns oe
rwooooto 20% e alun amo mponyovuevy (ouwaon.

O xapndg apywd vroPAndnke oe dwdikoocio ekmikpiong pe euPdmtion o€
dwwwpa 2% NaOH vy 7,5 dpeg oe Oepuokpacio mepipdrioviog (20-25°C).

AxolovOnoce ékmAvon pe vepd oTig 4 kot 10 dpeg Xe OAEC TIC TEPIMTDOGELS 1) OPYLKN
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daun Mrav 6% kol mopEpEve GTO EMMEDO QLTO KATO TNV OTOKOTAGTOCT TOL
tooluyiov peta&y kopmov ko dAung. Katd ™ owbpketa g {Opoong €ywvav
LIKPOPOAOYIKES  avoAdcelg mov  mepaufavoy amapiunon TV YOAOKTIKOV
Baxtnpiov, Coudv ko eviepofoxtnpiov. Ilopdinio mpaypotomomOnkav Kot
QUGIKOYNMKES  OVOAVGELS Y. TOV TPOGOWwPWOoHd Tov PH  Kou G OAKNG
OYKOUETPOVUEVNG 0EVTNTAG Yia. GLUVOAIKO Otdotnua (opwong 40 nuepdv mepinov,
KoOdg emiong kou avilvon tov opyavik®v o&Emv (YoOAokTiKO, 0&IKO, MAEKTPIKO,
KUTPLKO) NG AAUNG o€ vYp1 ypopotoypapio vyning anddoong (HPLC).

Ta amoteAéopota £0€1E0v OTL | UEPIKN OVTIKOTACTOOT TNG OPYIKNG GAUNG HE
UNTPIKn GAun omd mponyoduevn LOUorn amodelydnke o TALOV EMTVYNG YEWPICUOC
ywti elayiotomoince mv mbavotnta extpomng tng COU®ONS aEod o eviepofaxtipio
emPiocav povo yu 24 nuépeg amd v &vapén g {oumong (Zynua 6.3.1), evd ta
yoroktikd Poxtpo emkpdtnooav €vavilt Tov (VUAOV Ol OTOieC MOPOLGIOCAV TO
LN AOTEPO TANOLGUO GE GYEGT LE TOVG AALOVG XEPIGHOVS. BeTikn MTav emiong
EMIOPALOT NG EMAVAYPNOULOTOIONG TNG UNTPIKNG AAMING amd Tponyoduevn {Ouwmon
otV mopeio. Tov PH Kol TG OAKNG oykopeTpovpews oEvTNTag (Zymua 6.3.2). O
A HEC WG KOADTEPOG X EPITLOG NTOV OVTOG HE TO VOIPOYA®PIKO 0ED, dwg Bo mTpémet va
yiver pe 1dwitepn mpoooyn yiati vrepPoarky] mpootkn oféwg Ba dvoyepdvel ™
dphon TV YOAOKTIKOV Baktnpiomv Kot emopéveg mv mopeion 0Ang g Coumone. H
AVOALOT TOV EMUEPOVS OPYOVIKMOV 0EEMV £0e1EE OTL M EMOYPNOIUOTOINOT €VOG
LEPOLG TNG AAMUNG amd Tponyovuevn O™ 0dNyNoe o€ emttuyn Yoraktiky COpmon,
LE LYNAOTEPT GLYKEVTPWOT] YOAAKTIKOD 0&EWG oLYKPITIKA pe TG GAAeS COUMGEL
(ITivoxoag 6.3.1)

JUVEMMG, M UEPIKN OVIIKATACTOCY, TNG UNTPIKNG GAMING HE GAUN omd
mponyobuevn Coumon ovpPdrier otm  onovpyio  yodoxtikng Copmong  pe
amoTEAEo O T YounAdtepn T PH Ko vymAdtepn Ty OMKNG OYKOUETPOVUEVIG
o&umnrag. [TapdAinia, o ypovog emPioong v eviepofakpiov Tov cuyvi 0d1yovV
™ {OU®OT G€ EKTPOTN MTAV O WKPATEPOG CUYKPLTLKA LLE TOVG AALOVG X EPLo oS Ta
amote Ao pata fray Betikd dedouévov 0Tt 1| AN amd mponyovuevn {Opwon, pe mv
mpodmoheon 0Tl €xel mp aypotomombel emTuyds N yoroktiky {opmaon, dabétel v
avtoyBovn pikpoyropida mov amoteleitan Kupiwg amd yoAoKTIKG PoKTiplo peydAng
fopotikng wavotnrog (Lactobacillus plantarum, Lactobacillus pentosus) kon Copec,

EVM TOPEAANAL TEPLEYEL KALL OYPOVIKE OEEN LLE EMKPATESTEPO TO Y AANKTIKO 0ED.
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Fermentation time (days)
Tyfqua 6.3.1: MetaBoAr tov TAnfvopo tewv yohaktikdv Baktnpiov (), opdv (A)
Kot evigpoPakmpiov (O) katd ™ (Opowon mTPAGIVOL EANOKAPTOVL TOIKIATNG
Kovoeppford pe ofivion g apykng oiung pe 0,2% yohoxtikd o&o (),

e£ovdeepmaon ¢ voAsimdpevng odkarikotntag pe HCI (b) kat avtikatdotaon g
aPYIKNAG AAUNG o€ 105006t 20% pe dAun amd Tponyovpevn {opwon (C).
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Yyfquo 6.3.2: Metapfoin tov pH kor ¢ o&vtnroag xotd ™ (Odpwon mpdctivov
elatokdprov morkiMog KovoepPoad pe (o) o&ivion g apyung daung pe 0,2%
yohaktiko o&p (O, M), (B) e€ovdetépmon ¢ vroreuropevng aikaitkomtog pe HC
(A,A) kot (y) avrikotdotaon g opyikng iung oe mocootd 20% pe aAun amd

mponyovpevn Lopwon (O,@).

IMivakog 6.3.1: MetafoAn TG GLYKEVIPOOTS TV 0pYaviIK®V 0&EmV (MM) oty dhun

Katd 11 {Opwon Tov Tpdsivov elookdprov pe v loravikn pébodo.

Fermentation  Time Organic acids (mm)°
process (days) - - — —
Lactic Acetic Succinic Citric

Control® 0 nd? nd nd nd
14 14 2% nd 6.4° 9,54
28 21.6° 13.4* 81" nd
43 44.6° 188" 8.9¢ nd

HCL process” 0 nd nd nd nd
14 16,34 nd nd 31"
28 30.9¢ 12.3¢ 5.44 nd
43 67.8" 16.1¢ 534 nd

Brine re-use 0 17.65 5.2¢ 1.6° nd

process®
14 32,0 84" 524 3.5°
28 56.3" 13.1% 12.1" nd
43 73 4 8.6 12,21 nd

AMaptopag GAun o&vicpévn pe 2 %o yoraktikd 0&d

b Alpn o&vio pévn e 2 5%o 1N vdpoyAm piicd 0&0

< Alun oty omo io 06066 20% OVTIKOTACT AONKE 0d PNTPIKH AL T poryodpevng (OHmoNC
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Ta amoteléopata g HeALTNG €0€1&av OTL M EMAVAYPT GLLOTOMNGN TNG UNTPIKNG
GAUNG pmopel vo amoTEAECEL PHiol GUUTANPOUOTIKT] AVON GTN O EIPIGT TOV VY POV
ATOPATOV TOV LETOTOUTIKOV HOVAO®V NG emTpomellog EMAC, 1 O EQOPLOYTN TNG
umopet va yivel 1000 oty tpdovn ead Iomavikod THmov 660 Kot 6T UOIKT Lovpn
eEME. Xmv peAétn avm  emovoypnotponotdnke mocooctd 20% Aaiung ond
nponyovuevn {Opwon, xopic va dnuovpynoet TpoPfAnpota otn mopeio mg LHpmong.
Avtifétog, Aoy TG LIKPOYA®PIONG KOl TV OPYOVIKAV 0EEMV TOL TEPLELE £JPACE
EVEPYETIKA, Peltidvovtag Tto yopaktnplotikd tg Cduwong. To mocootd 1rng
EMOLVOY PNOLUOTOINONG TNG UNTPIKNG GAAUNG pmopel var awénbel petd and avaroyeg
doKkpég Yoo vor kaBoplotel n PEYIGT oLYKEVTIPOON TOL UTOpEl va ypnoLomom0el

Yopic va Tpokarécel mpofAnuata otny mopeia T LOUMONG.

6.4 Enmovaypnoponoinon 010A0pnotog KovoTikiys 60d0s oty loravik pé@odo

emelepyociog Yo HEL®OI] TOV OYKOV TOV VYPAOV UTOPANTOV.

Mo mv enegepyoacio Tov TPAGvov ghatokdpmov pe v lomavikn pébodo petd
GLYKOU1OT 6TO KATAAANAO 0TA010, 0koAoLOEL epPdmTion o€ apald dSIAAVLLO KOVGTIKNG
06dag. Me v gufantion m¢g €Adg 610 SWAVUO TNG KOVOTIKNG GOO0G opyLKd
PO PAALETOL M EMOEPUIOO KOL OTN GLVEXEW TO GAKOAL TTEPVA GTAOOKA LECH GTN
GapKa NG EAMAG Ko TPOYwpPEl TPog ToV mupnva Tov Kaprov. Katd ) dtadpopn| auth
TPOKAAOVLVTOL CNULOVTIKEG GAAAYEC OTY) OOUT TNG GOPKAS TOV Kapmov Kobd¢ emiong
KOl YNUIKES ovTIOPAcES OAANYEG KOl TPOTMOTMOUWGELS OTA LOPLOL TWV QOLVOALK®DV
0VG1OV HETAED TOV OTOIMV KoLl 1] EAELPOTAIVT, INAAST| 1) TLKPY| OVGIN TTOL TTEPLEYETOL
oTNV eME Ko €101 EMTUYYAVETOL 1 EKTIKPICT). ZVYKEKPLUEVA, O YELPIOUOG HE TO
KOVOTIKO VATPLO VOPOADEL TNV eAevpomaivy € VOPOELTVPOGHAN Kot yAvko(lim Tov
grevolkovy o&émg (Zymua 6.4.1). Ztn cvvéyela 6tav o Kapmog petapepOetl otnv dAun
akoAovOel ypiyopn Sidyvon ™G VOPOELTVPOCOANG OO TOV KOPTO OT GAUY, M
GLYKEVTPMOOT TNG omolag moapapével otafepr] oe OAN TN OLOPKEW TNG YOAUKTIKNG
Cbpwong. Avtifeta, n ovykévtpwon Tov YAvkolitn Tov EAeVOAKOD 0EEMG GTNV GAUN
avéavel kot T1g mpmteg 100-200 nuépeg g COUM®ONG Kol GTN CLVEYELD UEUDVETOL
otodwokd. [oapdAinia, AL OVOAIKA GVOTATIKA dLo£oVTaL amd T GAPKA TNG EAOG
otV OAUN Om®G TLUPOCOAN, KOPEKO 0&D, Pp-kovpapikd o&v (Soler-Rivas kot

ocvvepyareg 2000). H ene&epyasio mg npdowvng KoveepPoidg e kovotikn codo dgv
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napovolalerl daitepa mpoPAnpota. ‘Exet apketd ovveknukr olpka Kol OvTEXEL
GLYKEVTPAOGELS KOO TIKNG 600ag 2,0 —2,4% avaroya pe v toydtnTa deicduong mov
embBopovpe. H ovvifng mpoktiky| mov akorovBeitar givar 611 mapakoiovbeitar n
dlodkacio Le TOUES GTN OapKOL TNG EALAGS KOL TO GAKOAL QLPNVETAL VO O1ELGOVGEL GTAL
2/3 g cbprag. AkolovBolv 2-3 TAboELG 6E vEPO d1apKELOG S5-10 @OV TPV 01 EAIEG

euPantiotodv og dium yo LOpwon.

Biological pathway

(l)H

H OCH

0 CH, 3

0 OCH; H |

CH 2

H ? 3 p-glucesidase HU©/; Lo & G0, Setwme + Oy OHc—p

f@—? =0 ? 0= ¢=0
HO A

- C
N
=
H 0
0 e CH;CH?
CHyCH? CH;CH 0 OH
Sl ) S A OH B
Oleuropein Dleurapein aglycon Dihydroxytyrosol +  Elenolic acid

| !

Chemical pathway (NaOH)

Yympo 6.4.1: Aldypappo omotkodopnong g EAELPOTAIVIG.

M onpavtiky Bedtiomon oty enegepyocio mc npdowng KovoepBoildg kot g
XoAK©OKNG, tvor 1 emovoy pnotponoinor TV SIHAVUATOV TG KOVGTIKNG GO0 TOV
epapuoletanr onuepa erdylota otn yopo poc. Emavaypnoyonoinon onuaivel 0Tt
EVIOYL® TO OpYKO OALUA TNG KOVOTIKNG 06000C G6TO TEAOG NG OwdKociog LE
TPocHNKN KaoTIKNG 66da¢ 610 emBuuntd eminedo, Kol T0 ¥PNOLUOTOL® devTEPT
@opd, Tpit x.0.x. H teyvikn avt epappoletat amd opiopeves LOVASES OeV EXEL OLMG
vevikevBel 0mmg Oa mepipeve Kovelg, TapATL GLVETAYETAL LEl®OT KOGTOVS Kot KUPimg
ONUOVTIKY] UEI®ON TOL OYKOL T®V AmOPANTOV Kol TPOooTacio Tov TePPAALOVTOC.
Ymoloyiletor 6Tt and éva KAO mpdoivng eAtdg mov emetepydleton pe v Iomavikn
nébodo pe ™ ovvhin dwdkacio mapdyovion mepimov 3,8 Altpa amoPfArtov. Ta 4/5
amd ovtd eivar oAKOAKE OWAVNOTO, TOV TPOEPYOVIOL TOGO OMO TO GTAJO TNG
exmikpiong 660 kol amd To OTASO TNG EKTAVONG KE VEPO TOL akoAovOEel Yoo TV
OTTOUGKPLVON TNG TEPIGOELNG TOV OAKOAE®S, evd TO 1/5 TV vYpdV amoPAnT®V
npoépyeton amd dApeg g Cdpwone. ‘Eva peydho pépoc amd avtd ta amdPAnta

amoppintetar 1o mEPLPAAAOV e coPapég cuvERELEG Y10 TO TTEPPAAAOV.
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Muw tumtikr] cvotacn VYpOV arofAntov katd Ty eneepyocio ¢ emitp améliog
eMdic mopovoidletatl otov IMivaka 6.4.1. Go mpénel vo toviotel 6Tl 1 cvvBeon TV
YOPOKTNPLOTIKOV QVTOV HTopel vo. Tapovctdlel SoKLVUAVOES avdAoyo pe mv
TOlKIAl ™G €AMb, T péBodo cuykopdng, tov tpoémo emefepyoaociog, kAm. H
eneCepyocia emrpanélog emdg oty EE ocvpBdider ot dnmuovpyla vypov
amoPAMtov 6e mocd peyolvtepo twv 750.000 tOVeV avd £tog mov TPEmEL va

eNeEEPYAGTOVV TPV SLATEDOVV GE KATOOV OMOOEKT.

MMivakag 6.4.1: Z0vBeon vypdv amoPfAntov and N petomoinon g emtpaméllog
eMdig pe v lomavicn pébodo.

Aiddlopo NaOH & Nepd

Duotkoyn ko Xop oK T PLeTIKO Y Alun
pH 9-13 4
NaOH [g/L] 1,115 -
NaCl [g/L] - 6-10
E)evbepn o&utnra [g yohoktikov 0&Emc/L] - 6-15
Mol eatvoleg [g tannic acid/L] 4,1-6,3 5-7
COD [g OJL] 23-28 10-20
BODs [g O:/L] 15-25 9-15
Awhotd opyovikd oteped [g/L] 30-40 10-20

COD = Xnuwmn aznaitnon og o&vydvo
BOD = Bioynuw araitnon og o&uydvo

Ye oyetkn ook mov mpoaypotomombnke oto Ivotitovto  TeyxvoAroyiog
lsopywov Ilpoidviov tov E®IATE, peietmnke mn emavoypnoionoinon Tov
O1AIOTOC KOWOTIKNG 0000C 0€ TPACIVY KOoveepPoild. X10 apyikd OAvpo 1
GLYKEVTPMOGOT KAVGTIKOV vatpiov Ntav 2,2%. Metd v apotn ypnomn yivoviav
LETPNOT TNG TEPIEKTIKOTNTOG GE KOVGTIKTY GOJ0 KOl ETOVOPOPA GTO OPYLKO EMIMESO
(2,2%) pe mpooHNkn otepeod NaOH, yw ogvtepn ypnion. H 0w dodwkacio
emavoANeOnke yio 6 eopéc. Ot MG OA@V TOV TEPIMTOCEMY VTOPANONKOY YOPIGTA
oe {Opwon og dAun, pe v avt dadkacio. Ta amotedéopota g dokipng £0€Eav
OTL dgV TaLPATNPNONKOY CNUAVTIKEG SLOPOPEG OTN CUUTEPIPOPA TOL KOPTOH KOTA TN
{Opmon, oAAd Kol 6To TO0TIKE YOPOKTNPIOTIKA TNG EAMAG KOl OTO Y PO, TOGO OTO
téhog ™G Cduwong 600 kot KOT@ T ovvmpnon. Ymohoyiletar OtL pe 5
EMOLVOY PNOLUOTOW OEIS TOL OPYIKOV SUAVLATOS TG KOWGTIKNG 000G Bo Eyovpe o
peimon Tov 0ykov 1V amoPfAntev katd 20.000 tévove. Eni miéov av peidcovpe Tic
TAOGEL amo Tpelg o€ dV0 mov givar TeYVOAOYIKE €PkTd, Ba Eyovpe po emi mAEoV

neioon kord 25.000 tévovg.
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Yopepova pe Tomavovg epevvntég (Garrido Fernandez kot ovvepydteg 1997) n
EMOLVAY PNCLUOTOIN O TOV OWAVUOTOS TNG KOVLOTIKNG 6000G O&V €YEl OPVITIKN
enintwon omv peténeito mopeia g {Ouwong d6cov apopd v Ty Tov pH, mv
OAKN oyKopetpovpevn o&btnta kot T deopevpévn o§vmta ([Mivakag 6.4.2). Anod tov
mivoke ovtd TPokLTTEL OTL peTd amd 14 emavaypnOLUOTOMGES TOL OPYIKOV
SoAPOTOG TG KOWOTIKNG 60d0¢, M T tov PH xatd ™ {Opworn tov Kapmod
Kopdvinke amd 3,75-3,85, n T ™mG OyKOUETPOVUEVNS 0EDTNTAG MTaV LEYOADTEPT
and 1%, evd n T mg deopgvpévng o&untac Nrav pikpdtepn omd 0,14 N. Oa
Tpémel va. onuelwbel 0TL oe évav emrtvy KOKAO TALGWATOV NG €ALES Yo TNV
ALTTOUAKPLVON TNG TEPIGGEWG TNG KAWGOTIKNG GO00GN T ™S deGUELUEWS 0EVTNTOG
Bo mpémel va kopoivetar petald 0,10-0,12 N 1 dwogpopetikd 100-120 m Eg/l.

Mivakag 6.4.2: Emidpaon tng emoavoypnoiplonoinons tov OADUNTOS KOLGTIKOV
VoTpiov 610 PLGIKOYNULKE YapaKTNPoTIKA TN Copmong petd amd 130 nuépeg.

Re-use pH Titratable acidity Combined acidity
number (g lactic/l) (m Egfl)
R, 3.90 10.1 110
R, 3.85 9.9 110
R, 3.85 10.7 107
Rs 3.80 10.5 110
Ry 3.80 11.5 110
R, 3.80 12.0 114
Ry 3.70 12.4 106
Ry 3.75 11.8 106
Ry 3.70 14.1 111
Ry 3.80 12.4 115
Rz 3.75 115 106
Ry 3.80 12.2 114
R, 3.85 13.2 122

Titratable acidity = Oln oyxoperpoduevn o&otnto
Combined acidity = Agopeopuévn o&otnta

Ot 10101 gpeuVNTéC avaPEPOVY EMMALOV OTL 1| €maVOAOUPAVOUEV YPNON TOL
oA LOTOG KOWGTIKNG 60d0G 0dNyel otadiaxd 6e ahENGT TOV OPYUVIKOD POPTIOL Kot
daitepa ota SAVUEVE OPYOVIKG KoLl ovOPYOVE CUGTOTIKE, GTIG TOAVQOVOAES KO
otn Poynukn omroitnon oe ofuyovo (BOD) (ITivoxog 6.4.3), pe xvptdtepo
YOPOKTNPLOTIKO TO OLOAVHEVO OPYOVIKG GUGTATIKG 1) GLYKEVIP®OT TOV OMOimV

oxed6v Tpumlacialetor. Oa mpémel vo onuewbei 6TL M EMOVOYPNOUOTOINON TOV
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oAV PLOTOG TNG KAWOTIKNG 6600.G dev Tapovstalet LikpoPlodoykd TpofAnata apod
to PH elvon vymAd (>12) ko dev emupémel TV aviamtuén kpoopyovicpayv. Ot
ocvvOnKes owtég eivarl SVCUEVELS Yyl TV avATTLEN aKOUN KOl TOV POoKINPLK®OV
omopiwv. [Tapoéia ovtd Oo mpémel va onueltwbel 6Tl PakTnplakd GTOPLo. TOL YEVOUG
Bacillus givoxr duvatov va empivcovy o didhvpo 1% NaOH. T to Adyo avtd, n
EMOLVOYY PTOLULOTTON O TOL SHAVULOTOG KOWGTIKNG 600G B mpémel va yiver 660 10
OLVVOLTOV GUVTOUOTEPO LETOL TNV OTOULAKPLVGT] TOL TPAOTOV POPTION T®V KO PTDV. ATO
TN OTIyUn OTOL 1 GLYKEVTP®GT pLOcTel oe Ty peyoAvtepn and 2% o kivouvog
LIKPOPLOAOY KNG ETYULOAVVON G ELAYICTOTTOLEITAL.

[Switepn mpocoyn Ba mpémel va dobel 6TOV TPOGHIOPIGUO TS GLYKEVIPMOGTG TOV
KOLOTIKOD vatpiov kotd Tn pvOUon Tov SAOUOTOC. ENUEPQ, ¥ PNOLUOTOIOVVTOL
6LV 0BG TUKVOULETPA Y100 TN HETPNOT TG CVYKEVTIPOONG £1T€ TOL OANTION GTNV GAUN
elte Tov KOWoTKOV VvoTpiov ©T0 OAVHO EKTIKPLONG KOU TO OTOTEAEGLLOTO
ekppalovton oe Pabuovg °Be. v mepimtmworm g emavoypnotponoinong tov
SloAPOTOG TG KOVOTIKNG ©0d0¢ KATL TETOlo Ogv  €ival €QIKTO, YTl To
EMOLVOY PNCLUOTOIOVLEVO SLOAVLATO EXOVV TPOOOEVTIKA AVEAVOUEVI] GLYKEVTPMOOT)
AW UEVOV GLOTATIK®V T 0Toio, EMLOPOVV GTN PETPNON Tov TVuKvopuéTpov. Eivon
EMOUEVOG OTTOLPOITNTO O TPOGAOPIGUAG TNG CVYKEVIPMONG TG KOVOTIKN G GAO0S GTO

ddpa va yiveton pe Tithodotnon e kémoto 0&D.

Mivakag 6.4.3: MetafoA] TOV QUGIKOYNUIKOV YOPOKTNPICTIKOV KAt TNV
EMOLVOLY PTOLULOTTON O TOV SlLADLATOG KOG TLKNG 00d0¢ otV enelepyacio Iomavikon
TUTOV.

DuoTKOoYN KN TP AULETPOG 1" ypion NaOH 14" yprion NaOH
pH 12.1 12.0
Ymoieuropevo NaOH [g/L] 84 91
Awadopévn opyavikn ovoia [g/L] 144 48,1
Awdopévn avopyavn ovoia [g/L] 16,2 354
IToAvpoavoreg [g tannic acid/L] 1,32 29
BODs [g O,/L] 18,13 39,8

Youpova pe Tig TeEAsvtaieg avalyelg lotavav epevvntdv Tov Ivetirovtov de la
Grasa g ZefidAng (Segovia Bravo kat cuvepyatec 2007), to Béuo ¢ peimong tov
OYKOL T®V LYPOV OTOPANTOV KOTE TN d101KAcio TG EKTIKPIGNG TOL EAOLOKAPTOV

mov emeepydletar pe v lomavikn péBodo, upmopel vo  OVTYETOTOTEL pE
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gmavoy pnotporoinon  tov  SKAOMOTOg NG  KOVOTIKNG 600ag m  omoio  Ba
ypnotpormom el yio to ECemikpiopa mOAADV @optiov glaokdpmov. ITapdAinia, o
OYKOG TV VYPAOV OTOPANT®OV TOV TOPAYOVTOL GTO GTAGI0 TNG EKTAVGTG TOL KOPTOV
UTOPEL VO OVIWETOTIGTEL e TPOTOTOINGM TOL apBpol TV Eoptiev Tov vepov. O
Mmnaiatsovpog (2004) avapépel 0TL Ta poptTio TOV vePOoL EkmAvoTg pmopel va pewwdel
og éva, avtl yio 0Vo 1 Tpio, o TEPITTOON OOV EYOVUE TOPOUTETAUEVY] ETOPT TOL
ehanoKapmov e 1o vepd (Léxpt 1820 mdpeg). Zkomdg g EkmAvomg etvar 1 peiwon tng
deopevpévng o&DTNTAG 1 VIOAEMOUEVN G OAKAAIKOTNTOS GE cvykevTpwoelg 0,10-0,12
N. Zt0 onueio avtd eivonr onuovtikd vo onpewwdel 60T T0 KAwoTKO VATPLO TTOV
TOPAUEVEL GTN GOPKA TOV KOPTOV LETA TNV EKTAVON OLayEETAL OTAOIOK G TNV GAUN
Kot MV mopeion Mg {OpUmoNg pe amoTEAEC AL VO aEAVEL 1] OETHELILEVT] 0EDTNTO KOl
CLVEM®MG M PLOWCTIKY] WKavOTNTO NG AAMNG. AVTO €YEl GOV GUVETEW ™V
TOPEUTOOIGT TNG Helwong ¢ Tyng ov PH oe embountd enineda mov Ba kabopilovv
10 TéA0G TG Copmong ' to Adyo avtd eivor onpaviikd n decpevpévn o&uTNTa 6TO
TéA0G TOV oTadiov Tng ékmAvong va unv eivar peyaidtepn amd 0,14 N. Enpoaviikn
elvan emiong mn o&iviom g dAung pe mpocHnkn toyupdv avopyaveov oEfwv (T.y.
VIPOYAOPIKO 0&D) oTO. TPOTO OTAd NG QOU®ONG TPOKEWEVOL Vo peltmbel 1
deopevuévn oEvmra. Zoupovo pe tovg Garrido Ferndndez xon cvvepydreg (1997)
etvar duvatdv vo eahel@el eVIEL®MG TO OTAS0 TNG EKTAVGNG TOV KOPTOV UE LEPTKN
e£OVOETEPMGT TOL KOVOTIKOV vatpiov pe mpooHnkn vopoyrlmpikod o&éwg (food
grade, xatdAAnio yio poeya) oe cvykévipwon mov dev o vaepPel to 0,75% tov
oykov g dAuneG H mpocbnkn tov o&éwg Ba mpémet va yivel og 800 oTddLa Yoo v umv
EMNPEGCEL APYNTIKA TNV AVATTLEN TOV HKPOOPY AVICUMV, WOI0HTEPL TOV YOAUKTIKMOV
Boaxtnpiov katd ™ {Opwen. H pion mosdtnta Ba tpootedel oy apyn tg {Opmong
KOl 1] VTOAOLTN HETA TO GTAALO TNG EvEPYOD (évTovng) (OH®ONG. ZOPEMVA TAVTMG UE
VTOAOYLGHOVG, GLUVOLOOUOG TNG ETOVOYPT GLOTOMNGTG TOV OLOAVHOTOS KOVOTIKOD
vatplov [e TEPLOPLGUO TOL VEPOD EKTALONG GE €va QOPTio, UTOPEl Vo PEIDCEL TO
@opTio TV VYPOV amOPANTOV KOTA 66.6%. H emidpacn Twv SlaQopeETIKOV PopTimv
EKTALONG TOV KOPTOV, dMA. €va TAVCIHO M Kovéve TAVGIIO, GE GYEGN HE ™V
T padOCloKn ENEEEPYOCIO, OF OPIOUEVES QLGIKOYN MKEG TOPOUETPOVS OTNV OAUN
Obpuwong g motkidiog Gordal mopovoidlovtar otov ITivaka 6.4.4 (Garrido Fernandez
Kot cuvepydreg 1997). H e£dhenyn tov otadiov ékmivong tov kopmov odfynce og
AVENUEVES TILEG OMKTNG OYKOUETPOVUEVTG 0EVTNTAC, OPYOVIKNG KOl avOPYavIG 0VGiog
KoOdg emiong ko ynukng amaitmong oe ofvyovo (COD). Tlapddinio, m
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TEPLEKTIKOTNTA. GE TOAVQUIVOAEG avENOnke eAdylota AMy® Kupiowg TG YOUNANG

GLYKEVTPWOGTG TOAVPOLVOADV OTNV GLYKEKPLUEVT] TOKIMOL EALOG.

Mivakag 6.4.4: KVplo puokoynuikd xopokInpiotikd Kotd v enelepyocio pe mv
Iomovikry pébodo g mowihiog Gordal pe éva M yopic kovévo @optiov vepod
gKkmAoNG.

DuoIKOYN KT TOPALETPOG I;Izspgiof(;ggxn I ;PS(;F;:,:O Xopig ékmAvon
pH 3,85 3,85 3,90
Ieprexnikotnta oe NaCl [g/L] 56 50 52
Oyxopetpovuevn o&dmra [g/L] 7.3 10,6 124
IToAvpovoreg [g tannic acid/L] 34 41 47
Avopyava Stoltd oteped [g/L] 23,9 26,3 35,8
COD [g OJL] 9,4 15,9 19,5

6.5 EQappoy) tov 6{ovTog 61N pEimG) TOV 0pYaviKoD TEPIEYOUEVOD TOV VEPOL
KAV 61|G TOV TPACIVOV ELXLOKAPTOV KOTA TNV enesepyaoio pe tnv lomwavua

pédodo.

Ta vypd am6PAnta mov mpoépyovior amd TO @OPTIO TOL VEPOD TOL
LPMNOLUOTOLELTAL YLl TNV EKTAVOY TOV KAPTOL HETH TNV emeepyacia He TO KOVOTIKO
varpo etvar Eva onuavtikd tpoPAnpa oty enegepyocio Tov TPAGTVoOL EALOKAPTOV
pe v lomavikn pnébodo. Ta amdfinta avtd yapaxmpiloviar and odkaAid pH mov
Kopaiveror petay 9-12, kot vynAd opyavikd mepieyduevo (30-40 g/L) mov
neptloppavel 4-6 g/l molvpoawvoreg kou 6-10 g/l odxyapo. H diayeipion twv
amoPATOV HEG® TOL GVOTNILOTOS BloAoylkoD KaBapIG OV dev eival EQLKTH, AOY® TNG
TOLPOVGIOG TOAPAIVOADY, Yot TO AdYO0 aVTO 10 ETEVOVTOL GE AEKAVES EEATUIONG UE
ToL YVOGTO TPOPAUATA (T, LEYGAOG XPOVOG EEATIION G, STILIOVPYiD. ACYNU®Y OGULDV)
Yoo TG yerrovikég meployés. Ilpooceara, Iomavoi epevvntéc (Segovia Bravo kot
ovvepyateg 2007) avépepav 6T 1 d10x£TELGT OLOVTOC LEGOH OO TOV OYKO TV VYPMOV
amoPANTOV HEIMGE CNUOVTIKA TN GLYKEVIPMOON TOV TOAVPAIVOADY GTO VEPO TNG
EKTAVONG, EVO M TEPLEKTIKOTNTA GE Ghkyapa dev emmpedotnke. [a 10 okond avtd,
mocotnta 1 L oamd vepd €kmAvong mpdoivov eAooKdpmov, 0 omoiog TPoryoLVHEVMS
elye vmoPAndel oe Yelplopd exmikplong He YPNOM OWAVUOTOS KOVOTIKOD voTpiov
2,5% vy 8 mpec, vmoPAndnke ce yepopd pe aépo 6lov (0,000727 g Oz/h) e

napoyn 200 L/dpa yio 24 kor 72 dpeg avtiotoryo. Ta pUOTKOXNUIKO Yo OKTNPIGTLKG
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ov peTpnonkov pe vypn ypopatoypapio vyning anddoong (HPLC) mepihdpuf avav
LETPNOELS QOLVOMK®OV OLOLMOV, COKYApwV, YoAakTkoD o&éwg kot otBovorng.
[Tapadnio peTpnBnke pe POGUATOPOTOUETPO TO YPAOUO TOV SOAVUATOV PLETA TNV
eneCepyocia pe 0 6oV, ®c M dPopd amoppoOPNoNg o€ dHo UNkn Kopatog, 440 kat
700 nm avtictoyya kabmg emiong kat to PH. Ta arnotedéopata £dei&av 0TL TO vePD
™G €KmALONG TPV amd TOV YEPOUO pe To Olov meplelye VYNAN GLYKEVTP®ON
vopo&utupocoing (2 g/L mepimov) kou yAvkolitn g vépo&vtuposding (1 g/l
nepimov) (Ilivaxkoag 6.5.1).

Mivakag 6.5.1: XHvBeon Tov vepol EkmAvoNG TPV Kot LETE TO XELPOUO pe 10 OLoV
v 24 ko 72 opeg

Original Ozonated 24 h Ozonated 72 h

Fermentable substrate (g/L)

Glucose 246 2.53 2.35
Sucrose n.d. n.d. n.d.
Fructose 1.21 1.19 1.11
Mannitol 1.25 1.22 1.19
Total 4.92 4,94 4.65
Phenols (g/L)
Hydroxytyrosol glucoside 0.94 n.d. n.d.
Hydroxytyrosol 1.82 n.d. n.d.
Tyrosol glucoside 0.06 n.d. n.d.
Tyrosol 0.38 0.10 0.02
Caffeic acid 0.05 n.d. n.d.
p-cumaric acid 0.1 n.d. n.d.
Luteolin-7-glucoside 0.04 n.d. n.d.
Total 3.40 0.10 0.02
pH value 10.50 5.37 4.68
Color (Asa0—A700) 2.39 0.71 0.16

AMheg QOIVOAIKES ovaieg oL aviyvebTnKay TEPAGUPavay TVPocOAN kot yAvkolitn
NG TVPOGOANG, P-KOLUAPLKO 08D, KaPewO 05). H cuykévipmon v cokydpmv Ntov
5 g/L pe x0p1ovg eKTPocdTOVS T YAVKOLN, epovKkTdOln Ko pavitoAn. O yeplopog ue
t0 O6L0oV &lye ONUOVTIKY| EMOPACT] OTO QUVOIKOYNULKA YOPOKTNPLOTIKE TOV VEPOD
EKTALONG. ZVYKeEKPYEV, 1M Ooxetevon O0Loviog Yy ypovikd ddomua 24 opov
GLVEPAAE GTNV KATOGTPOPN TV TEPIGCOTEP®V POUVOMKADV 0VGLAV, Le eEaipgon mv
TUPOGOAN, NG omoilag mopdia avtd 1 ovykévipwomn petdfnke. Xpeldotnke m
doyétevon O0lovtog yio 72 mpeg TmPokeEWEVOL vo pewwbel n ovykévipoon g

TVPOGOMNG GE AKOMU HIKPOTEPT GLYKEVIPWOT. ATO Ta oToLyElo. aVTH TPOKVTTEL OTL
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t0 Olov oamoteAel pwo amdn kot toyelo péBodo Yy ™V AMOUAKPLVON TMV
TEPLGCOTEP®Y  POIVOAKADV OVCLDY 00 T0 vepd NG &kmAvong pe efaipeon mv
TVPOGOM AOY® fom¢ TG TeplocdTEPO oTafePNS doung Tov popiov tg. Eivan emiong
ONUOVTIKO OTL M APYIKT GLYKEVIPMOOT TOV CAKYAP®OV OV LEIDONKE, EVO 1) TIUN TOL
pH mapovciace onpovakn peioon and 10,50 og 4,68 petd and 72 dpeg eneéepyacio
TOV vep®V NG €kmAvong pe 0lov. TéLog, TO Yp®UO TOL OLOAVHOTOC HEWDONKE pE
ATOTEAEG UL VO YIVEL TEPIOGOTEPO OVOLKTOY POLLO.

H dvvatomta ypnong tov vepod Ekmivong petd v enelepyocio pe 10 6(ov ®g
VTOGTPOUN Y10l TNV OVATTLEN HLKPOOPYOVICUAOV Yo T (OUmoT, ueAetnOnke pe ™
xpnon evoc yoloxtikov Poxtnpiov (Lactobacillus pentosus) ko piog dung
(Saccharomyces cerevisiae), to. omoio. epfoidonKoy 6TO VEPO NG EKTAVONG &ite

pova tovg eite e cuykoAépyewa (Xxnua 6.5.1).

Co-culture .
TF N . i
6f . A &
—~ 5BF
z
2 af
S 4t
B L. pentosus
1 72 h ozone treatment
0 © & o o o
0 40 80 120 160 200 240
8
. : Co-culture 72 h ozone
............ BRI .
o e
5 24 h ozone
z ¢ »
gc_ 4 Untreated
-

S. cerevisiae

0 40 a0 120 160 200 240
Time (h)

Yyfqpa 6.5.1: MetafoAn tov minbucpov tov emileypévou yaraktikov Poxtnpiov (L.
pentosus) kot g Coung (Saccharomyces cerevisiae) ce vepd EKTALONG YOPIC
yepopd pe 6Cov (untreated) ko pe yepiopod yio 24 kot 72 dpeG.
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Ta armoteléopata £0i&av OTL TO YOAOKTIKO POKTAPLO OV UTOPECE LLOVO TOL 1 GF
oLYKaAAEpYELDL VO avottuyDel TOGO 6To vePO TG EKTALGNG YwPIc xepoud pe 6Lov,
aALG Kol oV mEpinT®MOoN TG £papuoyns tov olovtog Y 24 wpeg. AvrtiBeta,
undpece va avortuydel petd amd 72 mpeg epappoyn tov 6{ovtog oto dtdAvpa. Téhog,

N Oun undpece va avoantuydel e OAEG TIG TEPMTAGELS.

6.6 Avayévwnon kou gmavaypnolponoinon g dipng petd mm {vpoon pe Ty
Ioravua) péBodo.

Yoppovo pe 6ca £xovv avagepbel péxpt topa ot enegepyacio OV TPAGLVOL
elaokdpmov pe v lomavikiy pébodo, 10 S1dAvpo TOLv KAVGTIKOD VaTPiov 7OV
APNOLUOTOLEITOL Y10 EKTIKPIGT TOV KOPTOV B0 MPEMEL VO EMALVOY PNOLUOTOELTOIL
OPKETEC QPOPEC Y UEI®OMN TOL OYKOL TWV LYPOV OTOPM|T®V 7OV TOPEYOVTOL.
Avagépetar 6t 1 emavaypnoipomoinon tov idov eoptiov aAkdriemg Yo 7-10 popéc,
peta PéPata and d10pbwon g cvykévipmong tov NaOH and kdbe ypnom, £dmwoe
wKavomomntikd anoteAéopate (Mroioatcovpag 2004). Xe avtifeon Opmg pe to
1A LO TOV KAVGTIKOV vaTpiov, 1 UNTPIK) GAUN Tov TpokhmTel and T {Oumon éxet
1LaiTEPO Y OPOKTNPLOTIKA TOV KAVOLV TNV EXAVOYPTOYOTOINGCT TNG OPKETE SOGKOAN.
SUYKEKPIEVQ, N UNTPLKN AAUN TEPEYEL VYNAN GLYKEVIP®OT AANTOC, TOAVPAUIVOAEG
Kol yOAOKTIKO 0ED, pépog Tov omoiov givan og deopgvpuévn poper (combined acidity)
LE OMOTEAEGUO VO TOPOLGLALEL HEYOAN pLOGTIKY tKavoTnTo, €vO M Tiun Tov pH
givaw 6&wvn (3,8-4,4). Zopgova pe 6ca avopépovv lomavoi epevvnréc (Garrido
Fernandez kat cuvepydreg 1997), n emovaypnoponoinon g GAung oe véeg COUMOGELS
TNV EMOLEVT] TOPAY®YLKY TTEPI0d0, 0dNyel o avénon ™G decpeLpEVNG 0EVTNTOG TNG
dAUNG pe ouvémela 1 A T v PH va givar vymAr, axdun kot oty tepinToon
omov &yovpe évtovn QOUwon amd Tovg puKpoopyaviopove. [Mapdiinia, 1 otadiokn
avénon ™G OLYKEVIPOONG TOV  TOAVQOWOA®DV ovvterel ot peloon g
dpaoTNPOTNTOG TOV YOAUKTIK®OV Bakt piov, eV TOA) cuyvl TapatnpeiTol EKTPOT
™mg {OpmoNg Kol GYNUATIONOS OVGOCU®MY OLGIMY. ZOUPMVO TAVTIO UE TOVS 1010VG
EPELVNTEG, M YPNOT NG UNTPIKNG GAUNG, KETA OmO KOTOAANAN avayévvnorn, Ba
umopovoe va ypnoyomomdel yo T cvokevacio Tov TEAMKOD TPoidvTog, AOY® TG
MEPLEKTIKOTNTAG NG O OAATL Ko YoAoKTIKO 0&D, 000 KUPLO. GLOTOTIKA 7OV

TEPLEXOVTAL OTO GVOKEVAG UEVO TEAMKO TPOIOV.
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o va ypnowomomBei n avayevwnuévn diun, o mpémel va sivon amaddoypévn
and oawpodueva otepd ocoupotidw (suspended solids) kot va eivan dypoun. O
COTOYPOUOLTIGULOGH TNG WNTPLKNG GAUNG propel va mpaypatorombet pe ) ypnon (o)
pnuvov (resing), (B) youov amoypopaticuod (decolouring earths), ko (y) evepyol
avOpaxa (activated carbon). Lopeove pe makoiodtepn perétn (Brenes Balbuena kot
Garrido Fermandez 1988), 2-5 ypap. pntiveg/100 ml aiung éxovv v ovoTnta va.
KOTULKPOATOVV TO YPMUOL KOL TLG TOAVPAVOAES, VA £X0LV eAdyLotn enidpaon (Heimon)
oty ofumra ([ivaxag 6.6.1). IMopddinio, n pnrivn pmopel va avoysvwnOel pe

akeTOVN Ko voL xpnotpomoindet 20 popég.

Mivakag 6.6.1: Avayévvmon pntpwng GAung  omd  enelepyocioc  mpactvov
ghanokapmov pe v lomavikn pébodo pe xpMom 10VTO-aVIOALOKTIKOV pPNTIVOV (0md
Brenes Balbuena kot Garrido Fermandez 1988).

Avoygvwnuévn daun

XopoKTpLoTIKo M(?;TS ;Kﬁ 3 g pnrivy/100 ml 7 g pntivy/ 100 ml
XAD-2"  XAD-4®  XAD-2 XAD-4
Xpdpo dpmc'® 0,450 0,260 0,223 0,140 0,100
MoAvpavorec” 3,05 2,50 1,67 1,65 0,90
O&htta 7,7 7.4 6,7 6,5 6,0
pH 4,00 4,00 4,02 4,05 4,10

@ 10 XPO UL TN G GALUN G TPOG SOPICTNKE LE YOG HATOPOTOUETPO (G 1) SLAPOPE TNG ALTOPPAPT NG HETALED
300 ke kdpatog, 440 ko 700 nm.

P {)océwpictmcow ®g Tovvikd o&d (g/L dung).
. @ eUmop1KOG TOMOG PNTIvIG.

Ot yoieg AmOYPOUATIGHOV Y¥PNOYWOTOvVTOL 1o Katd T dodikacioc Tov
pPAEVAPiCLOTOG TOV EAAOAGOOV, OAAL 1 EPAPUOYT| TOVG dEV NTAV O1LITEPA EMTVYNG
otV GAUN YTt TPocsdidovy £vo TPACIVORO YPOUO LE ATOTEASCUO VO UV givot
duvot| M ypnon TG ¢ GAun ovokevaciag. [evikd Ouwg M xprom TOvg oMV
avay€vwnon ng UnTpikng dAung amd v emeepyocio g emrpanéllog Mg dev
evoetkvotal.

H ypnon tov evepyod avBpaxa eivor m mAéov amoteleopatiky péBodog yia Tov
anoypopationd g diunc. Avogépetar (Garrido Fernandez 1979) 6t mocotnta 10
YPOp. evepyol dvBpoaxa avd Altpo dAunc aroypopotilel T unTpikn dAun ce T0G0oTd
90% o¢ ypovo 10 Aemtddv, evd mapdAinia 1 o&OTNTa dev ennpedletar onuavtikd. O

1d10g epguvng avépepe OTL 0 evepydg GvBpakoag eival emion g AMOTEAEC LATIKOG GTNV
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QLTTOUAKPLVON TV TOAVPOVOADY OO TN UNTPIKT AAUN. ZvyKekpipéva, mocotnta S50
YPOL. oV AlTpo GAUNG amopakpuvay T0 GOVOAD oy eV TV ToAlveawvoimv (ITivaxoag
6.6.2), ev®d pe TNV €QAPULOYT TOL €vEPYOL GvBpaKa M ¥MUKY amaitnen oe o&uyovo
(COD) peuwbnke oto Wod mepinov.

Mivakag 6.6.2: Enidpacn g cuyKEVIPOONS TOL EvEPYOD GvOPOKA GTN GLYKEVTPOOT
TOV TOAVPUVOLDV Ko TS Xnukng Amaitnong oe Ovyovo Katd tnv ovayévwnon
untpikng aiung (arod Garrido Fernandez 1979).

SVYKEVTPOGT EVEPYOD Y nohemopueveG TOAVQOVOAES COD (g O,/L)

avBpaxa (gL GAunc) (mg/L)
0 (apywm aiun) 990 9,51
10 917 7,83
20 187 6,54
30 64 5,70
40 28 5,10
50 5 4,50

BéBata, Ba mpémet va onpeiwbel 6t1 n amodotikdtn T TG HEBOSOV eapTdTon amrd
T0 €id0g ToV gvepyol GvBpaka mov ypnoipomoleital, Y’ ovtd Bo mpémet va yivovtal
TAVTO 01 GYETIKES OOKYLES YO TV EMAOYN TOV TEPLGGOTEPOV OATMOTEAEGLLOTIKOD TUTTOV

evepyov avOpaxa.

6.7 Emavaypnoipomoinon pnrpikig dipng awd t {Opmon T0v guolkov pHovpov

EMIOKAPTOV.

H eneepyacio mg @uowmg poavpng eAdg €xelt tov HIKPOTEPO GYKO VYPOV
ATOPANTOV GUYKPITIKA LE TOVG VIOAOITOVG EUTOPIKOVS TOTOVS EMTPATE NG EALIG.
To xvpotepo mPOPANHO Tpoépyeton amd TN UNTPIKN GAUN HETA TO TEAOG TNG
{dpwong, n omoia givor mhovcla ce ToAEOIVOAES (mepimov 5 g/L dhung), kvpimg
avBokvaves, KoOOMDC €MioNG KoL GE OPYOVIKEG OLGIES, YEYOVOS TOL OQeileTOn GTO
TPOYWPNUEVO OTAO0 MPILLOVETG TOL CLAALYETOL O KOPTOG YLO TOV GLYKEKPYLEVO
eunopwcd tomo (Ilivakag 6.7.1). Yroroyiletan O6ti m pntpikny GAun amoteiet 1o 22%

TOV GYKOL TOV VYPOV amofANTov TG Plopnyaviog HeTOmoinoNg QLGIKNG LOVPNG
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eMdic, opmg mepEyel 1o 70% tov pumaviikol tovg eoptiov (MmaAiatcovpag 2004).
‘Exet vmoloyiotel 0T M GLYKEVTPOGT TOL OPYOVIKOD (QOPTIOL TNG UNTPIKNG GAUNG
Kopoiveton and 150-175 g/L kou eivor avdhoyn pe avthy oV QEOPTIOV TOV VY POV
amoPAteov Tov eAatotpPeiov. H meplektikdtnto 6g aAdtt kKopaiveton amd 6-10% 1
KOl TEPIGGOTEPO HEPIKEG POPEG. ATO TOV TOPAKATM TivaLKO TPOKVTTEL OTL 1 UNTPLKT)
dAun dev elvar ovvatdv va dwotebel oe povado Ploloyuod Kabopiopod 0cTIKOV
Avppdatov, Tpv Tponyovéves voPAndet os enelepyacia yo ™ pelmwon Tov o pyKod
™G @optiov pe oKomd TNV avaktnon (avayévvnon) TPOKELPEVODL VO OTOKTNGEL

QLG TKOYN KE YOpOKTNPLOTIKA 1oL Bor eTTPEYOLV TV OV OKOKAW®GT TNG.

MMivakag 6.7.1: Pomaviikd @optio untpikng oung omd mm COpmon g QULGIKNG
navpng eMdc (and Garrido Fernandez 1978).

Mntpuci dApun and dapopetikés QLUOGELS

Xopo KT pLoTiKd - - -

Agtypa 1 Agtypo 2 Agiypa 3 Aetlypa 4
pH 4,40 4,40 4,25 3,60
ALt (g/L) 56,0 59,0 77,0 76,0
Opyoavikd dtoadvtd oteped 95,4 118,8 95,7 95,3
BOD (g O2/L) 37,9 34,8 38,3 -
[ToAvearvoireg (g Tavvikob 4.4 42 51 3,2
o&émg/L)

Ytov Topéa antd Exel peAetnBel n emelepyacio TG UNTPIKNG GAUNG HE YADP10, KOOMG
eniong pe yoieg amoypmpatiopod Kor evepyd avbpaxa (Garrido-Fernandez 1978).
SUYKEKPIEVA, Ol TOAPAIVOLEG 0EEWBMONKaAV €0KOAN [LE T TPOGONKT YAwpiov oTN
UNTPIKN oA, oymuatiCovrag inua mwov kabiavel otov mubuéva g de&apevng. O
1010G €pELVITNG AVOLPEPEL OTL PE TNV EQOPLOYT TOL YA®PLOV 1 TEMKI GLYKEVIPWOT)
TOV TOAQOWOADV propel va petmbel og 0,4 g/L and v apywn T tov 4-5 g/L
nepimov (ITivakag 6.7.1). And Tov 1010 Tivaka TPOKVTTEL OTL 1| ALTOTEAEC LOLTIKOTITAL
ToL YAwpiov Nrav peyaAdtepn 000 pkpdTEPN MTOv M TYW| Tov PH TG UNTPIKNG
dAuNG. 210 téhog NG emeepyaciog n AN eivol omaAAAYHEVT) OLTTO TO KOKKLVO YPDOLLOL
TOV avBoKvav®dV Kot yopoktnpiletat amd ELappy VTOKITPIVO YPDUO, HE ELAPPE OCUN
yAopiov kot yiwkilovoa yevon. O mpénel miviwg vo onuelmbel 4t epappoyn Tov

yAopiov oe Popmyovikn kApoko ypeldletor mEPMTEP® HEALTN AOY®D TOV
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YAOPLOUEVOV Topayd YOV (0VG10V) Tov oynuoatiloviar oty dAun kot Tov Thovov
TOEIKAOV CLVETEIDV TOV WTOPEl Vo emPEPOVV. Xe 00KIUEG LOU®ONG PLGIKTG LOVPNG
gMag mov mpaypatonoinoov dArot epsuvnrég (Durdn-Quintanaxon Garrido-Fernandez
1978) e avayevvnuévrn daun pe ) péBodo ot SlomoTOONKE CNUAVTIKY HEiDoN
™G €vO0YEVOUG KkpoyAwpidas tov Juudv, mbavototo AOY® TOL GYNULOTIGHOD
KATOW®WV TOPOyOY®V OLGLAOV OV £YOVV OVOOTOATIKY OpAOoN GTN UIKPOYA®PIdQ TNG
Obpwong. H epappoyn tov youdv onoypoporicpod Mrav Alyo meplocdtepo
OTOTEAECHOTLKY OO TNV TEPIMTOOT TNG avayévvnong tng UNTPIKNG AAung and
{Opmon Tov TPACTIVOU EANIOKAPTOV, GAAGL 1 ATTOPOLTITY TTOCHTNTA TTOV YPEALETOL YO
ATOYPOUATIGUO TNG UNTPIKNAG GAUNG €lval GMUOVTIKG LYMAGTEPT TOL KaB1GTA TN
nébodo un  ovpeépovco  owovopukd  (MmoAatcovpag  2004).  Koidtepa
ATOTEALG LOLTOL, OTTMG KO OTN TEPIMTOOT) TNG AVAYEVVIOTG TNG UNTPIKNG GAUNG amd ™
{Obumon tov mpdotvov eAaokdpmov, E0MGE 1 YPNOT EVEPYOL AvOpaKa 1 €papULo
oV omoiov &yve og Beppokpaocia meptfdiiovrog (20-25°C) kot oe pH 4,5. Mg tov
TPOTO OVTO Ol TOAVQPOLVOAEG TNG UNTPIKNG GAUNG TPOGPOPAOVIOL GTOV EVEPYO
dvBpaxo kon pe v Tpdmo avtd N AAun Eemkpilet. [apdAinia, peydho m0c00TO TOV
OE VOV GLGTATIKGOV amopLaKpHVETOL e ammoTtédespo | T ov PH va avePaivet. ‘Etot,
oe mepimtwon emavoypnoyomoinong ¢ oAung yioa Cdpworn véov  @optiov
eAaokapmov, Bo mpémer va yivelr ofivion pe vOpoyAwpkd 0&H, 1 eVOALOKTIKG LE
0kO 0&H Y100 KOAOTEPO OPYOVOANTTIKO amotéAecpo. Oua mpémel vo onuelwbel ot
LETPO TNG OMOTEAECUATIKOTNTOS TOV OMOYPOUOATIGUOV €ival 1 LIOAemOuEV KOOE
QOpa GLYKEVTIPMOOT TOV TOALQUIVOA®Y Tov Ogv Oa mpémer va vmepPaivel
ovykévtpwon v 1 ypoppapiov avd Aitpo aiung. Iopdia avtd Opwg, vt 1
OLYKEVTPOOT &ival SVVOTOV Vo TPOGONGEL GTNV GAUN TopeLPO ypopa. TEAog, 1
GLYKEVTPOGT TOL GAOTOG OgVv emnpedletol amd T ¥pNoM TOL evepyol GvBpoKa Kot
umopet va d1opfwbel mpoxeévov va ptaoel oto emtbountd eninedo yro ™ {Opmon pe
véo @optio glotokdpmov. H dwdwacio tng {opmong pe avayevvnuévn oiun eite
aVTOVC10. €ite pe OdAvon MTov OopoAn, av kot o mAnBvopdg tov opodv MoV
UIKPOTEPOG GLYKPITIKA pHe CUUDGES TOL £yvov HE VEX GAUN, &vO TapOAANAQ
o poTNTONKE Kot VYNAOTEPO TOGOOTO KOPTOV pe agplonabnon (gas pockets). Ev
KOTUKAEDL, avayevwnuévn dAun evog KokAov puropel va xpnotpomom Bel yo {hpwon,
aAAG dApm mov Ba éxel avayevwnBel 2-3 popéc eivan akatdAinin yia Opwon. Zmv

nepimtwomn avt) 0o mpémer mn GAUN va ypnolpomoleitor peTd omd KATOAANAES

67




dopbmoelg ®g AU TANPOONG TEPLEKTMV KOTA TI OLOKELOGCIO, TOV TEAUKOV

TPOiOVTOG.
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XpnAon utroTTpoiovTwy €AI1GG Kal eAaloAddou

"Setting up a network of Technology Dissemination Centres
to optimise SMEs in the olive and olive oil sector”.

TDC

7

OLIVE

XpAon utTToTTPOIOVTWYV £AIGG Kal
eAaioAadou




XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

To @UAANGDIO auTo, aTToTEAET PEPOG Hiag oelipds 12 uANadiwy pe TITAO «H eykukAotraibeia Tng EAIGS» , TTou KBIdETAI OTO
TAGio 10 Tou TTpoypdupaTog TDC-OLIVE kal agopd Tn GUAAOYT TTANPOPOPIWY OXETIKA E TOV TOPED TOU EAAIOAGDOU KAl
NG EMTPATTEQOG ENIGG.

H ékdoon autr) TTpayuatoTroiRénke pe Tnv ummooTApIEn TN EupwTraiking 'Evwong, oTo TTAQicIo Tou TTPpoypAUPaTOS
«EupwTrdikd diktuo Kévtpwv Aiddoong Texvoloyiag yia Tn BeATiwon Twv YIKPOUECAiWY ETTIXEIPAOEWV OTOV TOUED TOU
eAaioAGdou kai TG emmpatédiag eMldg» (FOOD-CT-2004-505524). H dpaon auth evidooeral oto 6° Mpodypauua
MAaiolo yia Tnv ‘Epeuva kal TexvoAoyikry AvaTrTuén kai €18IKOTepa oTn Oeuatikiy Evotnra 5, «Moidétnta ko AGQAAEIa
Tpo@iuwv».

2€ Kayia trepiTTwon dev ek@pAlel TIG aTTOWYEIS Kal TIG TTPOoodoKieg TNG EupwTmaikng 'Evwong yia TN YEAAOVTIKH TIOAITIKN
OTOV TOUEQ QUTO.

To @uA\Gdio autd ouvtdxBnke amd 10 Technologie Transfer Zentrum (TTZ) - Bremerhaven yia va
ouptrepiAngOei otnv EykukAomraideia tng EAIdg kai peTta@pdotnke ota eAnvikd amé T10 IvoTiTouro
Texvoloyiag MNewpyikwyv MpoidvTwv Tou EBVIKOU 18pUupatog AypoTikiig ‘Epeuvag (EOGIATE). To IvoTiTouTo
Texvoloyiag MNewpyikwv Mpoidvrwy dev @épel Kapia guBlvn yia TNV OKpPifeia TwWV TTANPOPOPIWYV TIOU
mepIEXOVTal OTO QUAAGSIO. Aev EMITPETETAI N PHE OTTOIOSATIOTE TPOTTO AVATIAPA YWY TOU YIO EUTTOPIKOUG
oKOTT0 UG.

e




Xpron uTroTTPOIdVTWY €AIGG Kal EAaioAddou

Eicaywyn

Ta Kévipa Aiddoong TexvoAoyiag (Technology Dissemination Centers, TDCs) atroreAoUv €va Eupwrraikd dikTuo
TEOOAPWYV KEVTpWY, oTnv EAAGDQ, loTTavia, ITaAia kal Mepuavia, e okOTTO TNV TTAPOXH UTTOOTAPIENG OTIG MIKPOUET ai G
emixeipnosig (MME) Tou kAddou.

KUpiog otoxog Tou dIKTUOU €gival n dnuioupyia olyxpovwyv MME, pe e€eidikeupévo TTPOOWTTIKG TTOU VO XPNOIMOTIOIE
vEEG TeEXVOAOYiEG yia TNV TIPOCoBacn oTnv TIANPo@Oopnaon Kal YeVIKA va XPNOIUOTTOIEl KOIVOTOUIKG TEXVOAOYIKA
ouoTAuara. EmTAéov, To Tpdy pappa @IAodoei va cuvoéael Tic MME pe Ta epeuvnTika KEvipa Kal IVOTITOUTO.

MapadAAnAa, OTOX0OG TOU TTPOYPAUMATOG €ival n BeATiwan Tng TTOIGTNTAG TOU TTPOIOVTOG, KABWGS Kai n dlaxeipian,
avaKUKAWO N KAl ETTAVAX PNOIMOTIOINON TwV aTTORAATWY TTOU TTOPAYEl N ETTIXEIPNON, Y€ TN OI0pYyAvVwWaON K TIAI OEU TIKWYV
OEPIVAPIWV Kal TNV TTAPOoxX A TTANPOPOPILV O€ BEUATIKEG EVOTNTEG TTOU EVOIAPEPOUV TIG ETNXEIPATEIG.

TéNog, oTo TTAdicIo Tou TTpoypdpuatog, Ba uAotroinBei pia oeipd evepyelwv Kal dpdoewv Pe OKOTTO TNV aAAayrh Tng
VOOTPOTTIOG TwV KaTavoAwTwyv TnG Kevtpikhg kal Bopeiag Eupwtmg, waote va auénbei n katavdhwaon eAaioAddou Kkai
EMTPATTEQ OG ENIGG
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XpnAon utroTTpoiovTwy €AI1GG Kal eAaloAddou

Mivakag MNMepiexopEvwyv

MNapaywyn emTpatédiac eAidc kal eAaioAddou

TuTTO1 aTTOBAATWY KAl UTTOTTPOIOVIWV

MNapaywyn emTpaTTEQWY EAIWV

MNapaywyn eAaioAddou

[evikéc apxéc via TN Slay Eipion TwWV UTTOTTPOIOVIWYV

EAayioTorroinon kal BEATIWUEVEC TEXVOAOVIEC

Aloxgipion oTEPEWV atToBAATWY

Aoy gipion uypwv_atmmoBAATwWY

ETravaxpnoiyorroinon Kal EQapuoyr) UTTOTIPOIOVIWV
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

Mapaywyn emTpamédiog eA1dg Kal eAaloAddou

F'vwpileTe om:

O KUPIOTEPOC TTAPAYWYOG ETTITPOTTECIAG ENIAC Kal eAaloAddou €ival n EupwTraiki 'Evwon e TTo000TO peYy 0AUTEPO ATTO
80%. H Biounxavia emrpatédiag eAIAS Kal EAAIOAGOOU TTPOCPEPEI ONUAVTIKO apIBud BEoewyv epyaaiag oTov aypo-
dIaTPOPIKO Topéa, e TTEpIcoOTEPEG aTro 800.000 BEoeig epyaaiag.

H mapaywyn eAaioAddou arroTeAei onuavTiKO yewpyliké Kai d1aTtpo@ikd Touéa otnv Eupwtn. Katd tn &idpkeia Tou
2003/2004, raprixbnoav omv EE 2.282.650 16vol eAaioAddou o€ apkeTég XIAIAdeG eAaioTpiBeia [1]. H mTAciopngia Twv
ehaloTpIBeiwv €ival YIKPEG ETTIXEIPAOCEIG, OIKOYEVEIOKAG KUPIWG MOPQAG, TTOU Ot TTOAANEC TIEPITITWO EIC ATTAOX0AOUV
Aiyérepoug atro 10 epyaldpevoug.

Maykoopiwg TTapayovtal 2.766.773 Tovol eEAaoAGdouU, K Twv omroiwy 1o 82,5% moapdyerar otnv EupwTn [1]. Edv d¢
AdBoupe utown TIG UTTOWRAQPIEG XWPES yia évtagn otnv EupwrdikA ‘Evwon, 1o TTooooTd augdveral oxedov Péxpl TO
89% [3].

Me péoo eTral1o TToooaTd auénaong pey aAuTePo Tou 4% [2], o1 emmpaTtTéCieg eAIEG Kal TO eAaidAado armoTeAoUv évav aTio
TOUuG TaXUTEPA AVATITUC OOUEVOUG aypOo-01aTpo@PIKoUg KAABoUg oTnv EupwTmn. Ze& OAo Kal TEPICOOTEPES EUPWTTATKES
XWPEG To eAaidAado €xel yivel pépog TG kaBnuepivig diarpoone. [lepioadtepor amé 12.000.000 tévol eAMiwv
KoAAlgpyouvTal £TNCiwg oTa KpdTn-uéAn TnG EE [2], atré TIg otToieg TTapdyovTal Tavw atd 2.000.000 tévol eAaloAddou
ot mrepitrou 12.000 eAaiotpiBeia [2].

H Biounxavia gAaioAddou gival TTpwTapxXIKAG oTToUdAISTATAG YIa TNV olkovoudia Tng EupwTraikAg ‘Evwaong Kal atroTeAei
évav aTrd Toug NEYOAUTEPOUG PETATTOINTIKOUG TOEIG, 0 otToiog TTapéx el epyaaia o€ 800.000 avBpwTtoug [3]. EmiTAéov,
T0000TO 90% TWV ETTIXEIPAO EWV TTIOU OPOCTNPIOTIOIOUVTAI OTO XWPO Eival PIKPES i peCaiou peyEBouUg ETTIXEIPAOEIG,
21NV TEPITTTWwon NG emTpatéCiag Aidg, N EupwTraiki ‘Evwon eival kai TaAI 0 geyaAltepog Trapaywyog diebvwg (40-
45%), pye TTooOTNTEG KOTA Tnv TeAeuTaia TTapaywyikr] tepiodo peTatu 500.000 kai 600.000 tévwv, €mmi ouvolou
TIAYKOOMIaG 0 UVOAIKAG TTapaywyr g 1.300.000 tévwy [2]. O Touéag autdg repiAaupavel repitiou 600 emixeipriosig atnv
EE.

A6 10 1980 £wg onuepa n €kTaon NG KAAMEpyelag TG eNGG otnv Eupwtm €xel dimAaciaoTei. Me repiooétepa amrd
4.000.000 ekTépla civar 0 deUTEPOG O NUAVTIKOTEPOG AYyPO-BIATPOPIKOG Topéag oTnv Eupwtrn. H avénon kai Twv dUo
KAGO WV (eNIG-eAaIOAaBO) atToTeAEl pIa BETIKA OIKOVOUIKA QVATITUEN, KABWG 01 JOVABEG ETTEEEpYATiag BpiokovTal KUpiwg
oTn AlyOTEPO avaTTTuypévn TTEPIoX N TNG VOTIag EupwTrng.

H mapaywyn eAaloAddou gival cuykevTpwuévn OTIG XWPES MG AekAvNg TnG Meooyeiou: loTravia, Moproyalia, Iralia,
EANGSa, Toupkia, Tuvnoia kar Mapdko. AUTEG O1 €TTTA XWPEG HOVEG Toug amoTeAolv To 89% Tng TTAyKOOMIOG
Tapaywy ng 6mwg mapoucialeral otnv Eik. 2.

OEU OYir6Aorrog KGOHOG
15,78

84,22

Eik. 1: Mapaywyr eAaioAadou o€ Tévoug. [2]
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XpnAon utroTTpoiovTwy AIGG Kal eAaloAddou

Toupkia Zupia Tuvnoia M ap 6 Ko AiIBun
7% 7% 2% ot — 0%
MopTtoyalAia

1%

EAANGSa
13%

ITaAia lomavia
20% 44%

Eik. 2: Mapaywyr ehiag 1o 2003 o€ digbvEg eTTiTredo. [3]

H e€éNEN Mg TTaykéopiag TTapaywyng Katd Tn didpkeia Twv TeAeuTaiwy O€Ka €TWV TTAPOUCIAfeTal OTH aKOAouOn
ypao@IkA TTapdotacn. H mapaywyikh 1don yia ka6e xwpa augdvel, aAAG n peydAn €mmippon Twyv dUO CNUAVTIKOTE PWV
TIAPAYWY WV Xwpwv dnuiolpynoe uynAd emmiedo afeBaidtnTag o€ Tapaywyiko emmimedo. MNpdaypari, To yeyovog 6T n
Tapaywyn g IraAiag kar Tng lotraviag YeTaBARBNKe TTOAU TTEPIOTOTEPO ATTO TIG UTTONOITTEG XWPES, £ENYEl TNV UWNAR
aoTa0¢1a TNG TTayKOOoUIOg TTAPAYWYAS.

TéNog, Ba mpémrel va ava@epBei 611 auédveral kal n Tapaywyrn GAMwv xwpwyv, OmTwg TG AucTpaAiag Kal Twv
Hvwpévwy MoAiTeiwv Tng AuepIKAG.
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Eik. 3: Mapaywyn eAaioAddou atov kéouo Ta teheutaia 10 xpovia. [3]
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Xpnon utroTrpoidvTwy eA1dg Kal EAaloAddou

TUT01 aroBAATWYV KAl UTTOTIP 0i6 VTWV

O 6ykog Kal TO €i00G TwV ATORBAATWY Kal TWV UTIOTTPOIOVTWY €0pTATAI OTTO TOV TPOTTO TTAPAYWYNG, O OTToiog Eival
OlIAQOPETIKOG OTNV TEPITITWON TNG €MTPATEQIAG MGG (8% Twv KaAAigpyoUuevwy eAaIGdevdpwy) Kal Tou eAaioAGdou
(92% Twv KaANIEPYOUPEVWY EACIODEVD PWV).

Mapaywyn emTp amédiag eAIdg

Ymapyouv didpopeg péBodol yia Tnv emegepyaaia NG emMTPATTECIOG €EAIAG, KOIVO ONUEIO Twv OTTOIWV €ival TO TEAIKO
oTéd10 TNG diadikaaciag TTou TrepIAauBavel Tn CUpwon.

H ouvnBéoTepn péB0dog eTTECEPYyaTiag yiveral e TN XPAON KAUOTIKOU VOTPIOU yia TNV eKTTiKpIon Tou Kaptrou (lomavikn
uEBodOG pe TToooo 16 >70%). H diadikagia Trepidaupavel evvéa BAparta (EZxApa 4). Metd amd 1o mAUoiyo (1), ol eAhiég
eupartiovTal oe SIGAupa kauoTikoU vaTtpiou (NaOH) yia exTrikpion (2). To KauaoTikd vATpIo UOPOAUEI TNV EAEUPWTTGIVN
(utreBUVN yia TNV TTIKEA yeUO N TWV KOPTTWV) 0 UOPOEUTUPOTOAN Kal YAUKOZTN Tou EAeVOAIKOU OEEwWG. 2T O UVEXEla,
ol eNEG EeTAEvovTal e vepo (3,4,5) kal uBaTTifovral g€ GAUn O1ToU UioTavTal YOAOKTIKA (Upwaon, Je Tn BonRbea Twyv
YOAGKTIKWY Baktnpiwy (6). Mpiv m cuokeuaaia agaipeital N unTpikA GAun (7), ol eNiég TIAEvovTal (8) kal ouokeudlovTal
o€ O1GAupa vEéag aAung (9).

1 2 3 4 5

MeTaxeipion pe

NaOH
: Néa dAun ATtTopdk puvon TG .
< OuoKeuaoiag l UNTPIKAS GANG < Zouwon
9 8 7 6

2xnua 4: Aidvpauua ponc emeéepvaaciag emTpatrédiwy ENIWV
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

EmmmAéov, eival yvwoTég Tpeig GAAeg péBodoI emmegepyaaiag Tng emTpatréfiog €AIdg, TTou KataAauBdvouv TTooo0TO
ayopdg 30% otnv EE kai mepidapfdavouv:

QDuoikég paupeg eNég (EAANVIKOG TUTTOG): o KapTToi Oev euRaTITi(ovTal o€ KAUGTIKO VATPIO, aAAG JuuwvovTal dueoa
g€ GAun, n oToia gival To pévo uypd amOBANTO TTIOU TTAPAYETAI GE QUTHV TNV TTEQITITWON,.

EAiég paupiopéveg pe odeidwon (Tutrog KaAipopviag): o kapTroi emmikpifouv pe eUBATITION 0€ KAUOTIKO VATPIO KAl
paupiCouv pe o&eidwaorn. To TEAKO TIPoidV dev eival CUUWHEVO, YIa TO AOYO auUTO OTTOOTEIPWVETAI KATA T CUOKEUATIa
TOU 0€ PETAAAIKOUG 1} yUudAivoug TTepIEKTeG. H oTaBepotToinon Tou palpou XpwuaTog yivetal e TTpoaBAKn SIaAUPATWV
OAGTWYV OIBAPOU.

Mn QupoUpeveg rpdoiveg eAiEG: o eNiég EemikpiCouv pe didAupa NaOH kal ouokeudfovTtal Xwpi¢ va Juuwdoulv
TIPONYOUUEVWG.

H TutTIKr) 0UvBeon Twv UypWV ATTORBAATWY TWV PETATIOINTIKWYV PovAdwyv emiTpaTtréCiag eAIGG TTapouaidleTal aTov Mivaka
1. EvioUTo0Ig, n GUvBEON auTh UTTOPEI va TTOIKIAEl apKETA avaAoya Pe TNV TToKIAia TG MGG, TN PEBOOO CUYKOUIONG,
KATT.

Av Kai n eTeéepyaaia TG emTPaATEQIAS ENIGG £xel BeATIWOE onuavTIKG TNV TEAEUTaia deKaETia, EvTOUTOIG Yia KABE KIAG
emegepyacuévou  KapTroU dnuioupyolvTal Tepittou 1,2 Aitpa uypwv atmofAiTwy. Movo yia Tnv Trapaywyn
EMTPATEQIWV EAIWV, TO TTOOO TWV UYPWV aTTORANTWY TToU eTTeEEpYAlETAI KAI OTTOPPITITETAI GTO TIEPIBGAAOV avEpXETal
o€ Teploo 6tepoug atrd 750.000 Tévoug £TNCiwg.

Mivakag 1: Kupia XapakTnpIoTIKA uypwV atToRARTWY aTrd TIG eTITPATTECIEG ENIEG [1].

. AidAuvpa NaOH & vepd .

Mapdperpog mAUCIJaTog Ahpn
pH 9-13 4
NaOH [g/L] 1,1-1,5 -
NaCl [g/L] - 6-10
EAeUBepn ofUTnTa [g YAAQKTIKO 0CU/L] - 6-15
MoAugaivoAeg [g tannic acid/L] 4,1-6,3 5-7
COD [g O,/L] 23-28 10-20
BODS5 [g O./L] 15-25 9-15
MTnTIKA opyavika oTePed [g/L] 30-40 10-20

Mapaywyn EAaioAddou
XpAoiUolI 6POI KOl CUVTOMOY POPIEG:
Katoiyapog (Alpechin): uypd amméBAnTa amd 1n diadik acia eEaywyng Tou eAaldAadou.

Yypog mrupnvag (Alperujo): mapdyetal amd Ta dIPpacikd eAaioupyikd ouyKpoTAUATa Kal TTeEpIAauBAvel Tov TTuphva
OTOV OTT0I0 £XOUV EVOWPATWOEI Ta aTTOVEPQ.

MupnRvag: 10 oTEPES UTTOAEIM A TNG EAIGG PETA TNV £Eaywyn TOU EAAIOAGBOU.

kWh: Movada yia Tn p€rpnon Tng evépyelag. AvTioToIxei o€ €va KIAoBAT (KW) evépyeiog TTou XPnOIMOTTOIEITAl VIO ia
wpa Kal avagéperal ouvnBwg ae NAeKTpIKN evépyeia. 1 kW-h = 3,600,000 joules.

XiAio0eppida (kcal, kilocalorie): H Bepuida (cuvrtouoypagia cal) eival povada evépyeiag Tou €ival ion Pe TO TTOOO TNG
BepudTNTOG TTOU aTTAITEITAI VIa va augnBei n Bepuokpacia evog ypauuapiou udarog katd 1°C oe Trieon 1 atm.

2AMeEPa, OUO dla@opeTIKEG O1adIKATiEC eEaywyng Tou eAaloAGOOU XpnaluoTToloUvTal EUPEWG OI oTToieg BaaifovTal aTn
QUYOKEVTPION. Ta QUYOKEVTPIKA OUYKPOTAUGTA, avaAoya WE Ta TTPoidvTa TTou divouv oTo TEAOG TNG ETTEEEPY OTIaG,
dlakpivovtal O¢ TpIwv Kal duo @daocwy. EmimmAéov, e@apudletal n "mapadooiok diadikaoia”, KAT& Tnv OTToia TO
eAai6Aado e€ayeral e Trieon o€ USPAUAIKS TTIECTAPIO. Ta Tpia GUCTAPATA JIOPEPOUV CNUAVIIKA WS TTPOG TO TTOGO KAl
TN oUVBEON TWV UYPWYV ATTORANTWY Kal TWV GAAWY UTTOTTPOIOVTWY TTOU TTAPAyouV.
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

H mrapadooiakn emeCepyaaia kai n diadikacia Twv TPIWV QACEWY TTapAyel Tpia TTPoidvTa, To eAaidAado, Ta aTdvePa
(katoiyapog) kal Tov eAaiotrupriva. H mrapadociak péBodog (ZxAua 5a) cival pia aoguvexng (batch) diadikagia TTou
TepIAapBavel dUo @Acelgc OTn CcuuTieon Tou oAeopévou eAalokaptou. H uyph @don OdlaxwpileTar apyoTtepa
TIPOKeIuEVOU va TTapaAn@Bei 1o eAaidAado. e auTrv TNV TTEPITITWON TO UTIOTTPOIOV €ival PIa TTOUATTG TTOU Qev
onuioupyei uypd amoBAnTa. Amé 1.000 kg eAiwv, Tapayovrtalr Trepiiou 350 kg oTEPEOU KAGO PATOG (TTEPIEKTIKOTATA
vepoUu Trepittou 25%) kal Trepimou 450 kg uypwv atmmoBARTwy. EvrouTtolg, av kai TTPoKaAei Aiydtepn pUTTavon GTo
TEPIBAAAOY, auTh n SladiKagia TTapaywyng €ival aouvexrg, YEyovog TTou O Bewpeital TTévia TTAEOVEKTNUA YIa Tn
ouyxpovn Biounxavia.

H 3-@paoikf diadikagia, TTou avTiKaBioTd TNV TTapadoaoiakr) péBodo, XpNOIKOTTOIEiTal EUPEWG CAPEPD YIO TNV €Eay wyr)
Tou eAaioA&dou. Xpovoloyeital ammd Tn dekoeTia Tou 1970-1980. O aheopéveg Mg ToTTOBETOUVTAI O€ £va 3-QaoIkd
ehaioupyiké ouykpdrnua (decanter), 6tTou dlaxwpidovtal Ta didgopa kKAdouata (ZxAua 5B). To kUpIO PEIOVEKTNUA
QUTAG TNG MEBABOOU gival n YeydAn TTOo ATNTA TOU VEPOU TTOU QTTAITEITAI KOI OUVETTWG N TTAPAywyr Uypwv ammoBAATwY
Tou TTpokaAoUv cof3apr putravon. Etol, amd 1000 kg kaptrou Trapdayovtal 500 kg otepeol pépoug (e Trepimou 50%
TIEPIEKTIKOTATA vEPOU) Kal TrepiTTou 1200 kg uypwv atrofARTWV.

Mpiv amd pepikG xpovia, cu@aviotTnke €va véo oUOTNUA OTNV ayopd, TO 2-QO0IKO €AAIOUPYIKO CUYKPOTNUO
(atrokaAoupevo e1Tiong Kal "olkoAoyikd cuaTtnua®). Ze autriv m dladikagia (Zxfua 5y), Ta TeAK& TTpoidvTa gival To
eAaIGAOOO Kal O €AQIOTTUPAVOG OTOV OTTOI0 €VOWUATWVOVTAl TO OTTOVEPQ. TO ONUAVTIKOTEPO TTAEOVEKT MO TOU
OUCTANOTOG €ival N peiwpévn KaTtavdAwan vepol Kal n €AAeiwn uypwv atmmoBARTwY. YToAoyiletar OT1 yia KABe KIAG
emegepyaouévou ehaiokaptmou Trapdyovrar 800 KIAG uyprg €AAIOTTUPAVOG. 20Baps OUWG MEIOVEKTNUA TNG PEBGdoU
gival 0TI n eAalotrupriva TTou TTPOKUTITEl (alperujo) €xel auénuévn uypacia kal eival SUOKOAN OTO XEIPIOPO, OTn
peTa@opd Kal Tnv emeéepyacia. EmAéov, Enpaiveral pe apyd pubBud kai £xel upnAd pUTTAVTIKO QO PTIO.

Ma v eupwTtraikh Blopnxavia eAaioAddou, utroloyieral 6T katav aAwvovTal TeploadTepol amd 8.000.000 tévol vepou
eV ouyxpovwg Trapdyovrtal epiocotepol omd 4.600.000 tévol uypwv atroBAATwy kai 6.800.000 TévOI OTEPEWV

armoBAATWY (eAaloTTupAva).

EAaiduulog >1méoipo/ Zmdoipo/
Aleon AAeon

v = v
OpigovTia didragn OpigovTia didragn

a)

Quyokévtpiong (PUYOKEVTPIONG
v v v v
Nadl & - DuTiké veps . 2 ' G
e EAQioTIUprjva &vepépo AGSI EAaiomruprval | AGdI €AQIOTIUPAVOC
| erreﬁapyaoiov; l l
. Mepamépw
| Duy okévipion | Me paiTé pu emegepyaaia
Ka6etn didragn £TECEpYaTia
QUYOKEVTPIONG ¢ ¢
v v e RPAY:
. . KXUNOUEVN i : XUAIO LE VN
A& ®uTIKO NGB! PUTKS | Epqiomuprva | Mupnvédaig | MTUPIVEATIO |y ofva
Nepo Nepo

IXAMa 4: AIGypaupa ponig Twv 3 dIa@OopETIKWY d1adIKAoI WV TTapaywyn g eAAIOAGdou:
a) Mapadoaiakn, B) 3-@acikn, y) 2-@aagikn.

Katra v eCaywyn tou eAaioAddou, Trapdyovtal SId@opa UTTOTTPOIOVTO TTOU XPNOIHOTToOIoUVTal KUPIwG Yia TNV
Tapaywy i eAaioAddou deUTEPNG PUYOKEVTPIONG, YIa CwOTPOP, yIa TIapaywyn evépyeiag N yia diaBeon amreuBeiag oTo
£€00¢0oG. Mia GuVOTITIKA TIEPIYPA@PH TWV UTTOTTPOIOVTWY QUTWV TTAPOUCIACETAI TTAPAKATW:

TDC 9
e




XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

QUM Kkal TTETPEG — TA TTPOIOVTA AUTA PTTOPE] va UTTORANBoUV o€ TTUPOAUCN KATW OTTO aVAYWYIKEG OUVONKES 1 va
agplotroinBouv pe TTapdAAnAn TTapaywyn evépyelag. O XEIPIoPoi autoi uTTopEl va attoTeAéGoUV PIa eVAAAAQKTIKR AUon
oe TEPIBOAAOVTIKG TTpoBAfuara TTou dnuioupyoUvral Katd Tnv TTpdoxwaon (8dwipo) Twv QUAAWY oT0 £€0aOog R TNV
Kauon Toug [7].

EAaidTracTa Xwpig koukoutoia (Olive pulp) — umoAeiypya TTou atropével Otav O TTUPAVAG (KOUKOUTOI) €XEl
dlaxwploTei atrd TN odpKa Tou EAAIOKAPTTOU TTPIV TV €QAPPOYH TTiEONG TO TTPOIGV auTO €&l UWPNAR TIEPIEKTIKOTNTA G €
uypoaoia kai gival BUOKOAO va atroBnkeuBei i va eTTeCepyaaTEl TTEPAITE pW.

AxkarépyaoTn ehaioTrupfiva (Crude olive cake) — trepiéxel pikpr) ToodTnTa €Aaiou (TTupnvéAQIO) TO OTTOI0 UTTOPEI va
xpnoiyoTtroinBei yia B€puavon, wg CUUTTARpwHa {woTPoPWYV 1) va TTPoc TEBEI 0TO £60P0G WG PEATIWTIKO.

E€avrAnuévn ehaiotrupfva (TTupnvo§ulo) — petd Tnv e€aywyn Tou TrupnveAaiou, To IVWOEG UAIKO TTOU OTTOUEVE,
arroTeAeital atrd Aiyvivn kai kutrapivn. Mmopei va xpnoiyotmoin®ei yia Airavon, kaugon, B€puavon, CUMTTARpwUa
{woTtpoPwvV 1 va TipooTedei aTo £€5aPog oav BEATIWTIKOS.

Mia AeTrTopEpPrG oUYKPION TwV UTTOTIPOIOVIWY TTou AaufdavovTtal atmd 10 2-@aciko Kal 3-@a0ikd oUoTnua e£aywyng
ehaloAadou Tapoucidleral otov lMivaka 3. H PeAETN €xel yivel pe dIapOopETIKEG TTOIKIAIEG EAAIOKAPTTOU, N oUVBEON TwV
omoiwv ATav: uypacia (48 - 51%) kai Aad1 (19 - 23%).

Mv. 2: XapoKTNPIoTIKA TwV OTEPEWV ATIORAATWY aTIO Mv. 3: X0ykpion Twv UTTOTTPOIGVTWY TTou AauBdvovtal atrd
Tnv emeéepyaoia 3 paoewv. [4] TN 2-@aoIKA KAl 3-QaoIKr) megepyaaia [5].

(Tipnég pe To B0 yphupa dev gival OTATIOTIKA ONUAVTIKEG OF

p< 0,05)
d)uog;\o’xnpu(d XapaKkn %“’Té'(d Twv 3°T§P£°’-’V MéBodog egaywyng Avo @doag | Tpeig pdoeig
amoBAATWYV OO T 108ikaoia  3-pdoswv 3 -
(<puy0K2valol1) " ? Igg\;/gp o shavwvns 86% ° 85% *
Yy paaia (%) (§npavon otoug 105 °C) 52,05 EAQIOTIUpiVaG
pH (apaiwan 1:10) 5,20 MoodTnTa (kg/100kg 795 50.7 #
ZuvoAikd GCwrTo (%) 0,96 eAIDV) ' ’
ZUVOAIKOC QOO pog (%) 0,56 Yypaoia (%) 57,5° 50,7 P
ZUVOAIKOC opyavikog GvBpakag (%) 60,45 ‘EAaio (%) 3,16 ° 3,18 °
Avahoyia avBpaka TTpoc alwTo (C/N) 62,97 ‘EAaio (% gnpd ouoia) 7,44° 6,68 °
TUVOAIKOG 0pYaVIKAG GVBPaKAS TTOU 30,85 ‘EAaio (kg/100kg eAiwv) 2,28° 1,60 °
ggayerai (%) =Npog TTupnvag 307° 239 P
XoupoTroinuéva £yX pwHa 0pyavika 11,40 (kg/100Kkg eAibV) ' '
ekxUAiopaTta (%) Qurikd uypd
Mn XoupoTroinuéva £yxpwua 18,45 MooodTtnTa (AiTpa/100kg 8.30 ° 972 8
opYavIKa ekxuAiouyata (%) eNILOV) ’ J
Babudg Xoupotoinong (DH) (%) 36,95 ‘EAaio (g/AiTpo) 13,4 ¢ 12,6 ¢
MooooTd XoupoTtroinong (HR) (%) 18,86 "EAaio (kg/100kg eAIGV) 0,14 ° 1,20 °
Aeiktng Xoupotroinong (HI) 1,65 =npo6 utTOAEIupa 120° L

(kg/100kg eANiov) ' '

‘EAQIO 0€ UTTOTTPOIOVTA a a

(kg/100kg eAv) 242 2.80

Fevikég apx£égyla Tn XpAoN TWV UTTOTIPOIOVTWYV

H Biounxavia ehaioAddou trapdyel PeyAAeg TTOOOTNTEG ATTORAATWY KAl UTTOTTPOIiGvVTWY, TepiTTou 35 kg oTepewv
amoBAATwWY (okaTtépyaoTn eAaiorrupriva) kai 100 Aitpa uypwv atmmoBARTwy (ammévepa) dnuioupyouvtal Kard Tnv
emegepyaaia 100 kg eAaiokdptou. TETOIEG TTOCOTNTEG UTTOTIPOIOVTWY £XOUV QPVNTIKA €TTidpacn oTo TTEPIPAAAOV.
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

JUVETIWG, €xouv €&eTaoTel TTOAAOI TPOTTOI yia €VAAAGKTIKI XPENOIMOTIOINGN TwV UTTOTTPOIOVIWY autwv (TT.X.
XPNOIJOTToiNoN WG TTNYr BPETTTIKWY OUCIWY YIa Ta EKTPEPOUEVA (wa).[8]

H eCaywyn €AaloAGdOU TTPAYUCATOTTIOIEITAI CAPEPT PE TO TTOPABOCIOKO CUCTNUO acguveXoUus Asroupyiag (KAaoIKoOG
MUAOG) 1 Y€ TO TTIO TIPOCPATO PUYOKEVTPIKO GUC TNA TUVEXOUG A&IToUpyiag (Quy oKeVIPIKOG HUAOG). Kal o1 dUo uéBodol
TTapdyouv dU0 €10WV aTTORANTA, OTEPEG Kal Uypd. To PeyaAutepo TTPORANUA dnuioupyeEiTal atrd Ta uy pd aTroRANTA TWV
ehaioTpiBeiwv, Ta ommoia €xouv peydho Oyko Kal puttoyovo dpdacn, ue BODs (Biological Oxygen Demand — BioAoyikA
Amaitnon O&uyovou oe 5 nuépeg) 20.000-35.000 mg/L, COD (Chemical Oxygen Demand, Xnuikfj Atraitnon
O¢&uydvou) 20.000-35.000 mg/L kai apkerd XapunAéd pH (4-6). To opyaviko TTepIEXOUEVO TwV UYpWV aTToBARTWY gival
TIOAU uwnAod, €dv avoloyloTel Kaveig OTI n péon TEPIEKTIKOTNTA MG ocuvnBiopévng eykatdoTaong BioAoyikou
kaBapiopou eivar 400-800 mg/L. Ta uypd omdBAnTa, i O6TTwG oANIWG Aéyovtal «paupo vepd», eival TOEKA Kal
TIPOKOAOUV peydAa TTPORAAUATA OTIG TEPIOXEG KOAAMEPYEIAG TwV €AAIOOEVOPWY Ot TIOAAEG €UpwWTTAiKEG xwpeg. H
OUVOAIKA TTapaywyr uypwv ammofAATwy atnv EAAGOa eival trepitrou 1.500.000 téVOl €TNCIWG, evw 0 apIBUOS Twv
ehaioTpiBeiwv avépyeral o€ 3.500 trepitTou.

EAaxioTotroinon kai BEATIWpEVES TEXVOAOYIES
Alaxeipion orepewv ammoBARTWY

E@appoyn oto é5a¢og

H epapuoyr oto €0a@og amoPAATWY YEWPYIKWVY Biounxaviwyv (Me TN pop®r) AmTdouarog, AGoTInG, KATT), gival pia
ouvnBiopévn evaAAOKTIKF) AUG N B1GBE0NG TWV UTTOTTPOIOVTWY AuTWV. H péBod0g ke TAANEUETAI TNV TIEPIEKTIKOTATA TWV
armoBAATWY O BPETTIKA CUCTATIKA YIa TNV avamrTuén Twv KOAAIEPYOU UEVWV QUTWYV, EVW €TTioNG UTTopPEi va dpdaoel Kal
WG £6a@oReATIWTIKG. O oTdX0G €ival va peyloToTioinBei N dIdBeon BPETITIKWYV OTOIXEIWV OTO £80POG, EAAXIOTOTTOIVTAG
TAUTOX POVa TOUG KIVOUVOUG putravong. O1 o Kolvéeg péBodol epapuoyng ival o wekao udég A n evowudrwon uypwy A
OTEPEWV ATTORAATWY OTNV ETTIPAVEIA 1| HECA OTO £8APOG AVTIOTOIY O.

Me Tov amapaitnto €AeyXo (BOKIUEG, KATAAANAOG XPOVOG £@APUOYNG, KATT), n did6eon Twv atroBAATWY pTOPE va
EUTTAOUTIOEI TO €00QPOGC HE BPETITIKA CUCTATIKG, TTEpIopifovTag Tautdxpova Tn dUCOoC [ia, evw TTAapdAANAa To £€da(og
TipooTarteleral ammd @aivopeva didRpwaong.

AUTA n PEBODOG €xel TO TTAEOVEKTNUA TNG MEYGANG aTOOOTIKOTNTAG KaI TNG MIKPNAG KatavadAwong evépyeiag. To
KUPIOTEPO HEIOVEKTNMAO eival OTI N xprion PeYGAWV TTOCOTATWY UTIOPE va TTPOKOAECEl ofivion Twv €da@WV Kal
TIPOPAAMOTa TNV OJAAR avAaTITugn Twv KaAAlEpyeiwy [14].

KoutrooTtotroinon

KoptoaTtotroinon eivar n agpdfia atmoikodOunon TNG opyavikrig ouciag oe eda@iKO UNIKO TTou Aéyetal xoUuog. H
arrolkodéuNon TTPOKAAETal atrd TNV eviuuarikh d1IGdoTTacn Twv amoBAATwY e TN BoABEIa TwWV PIKPOOPYAVIO WV TOU
€dApoug, ol oTToiol XpNOoIMoTToloUV TNV OPYAVIKI ousia wg uttéoTpwpa. H agpdfia atrolkodOunNon Twv OpyavIKWY
OUCIWV Kal N avopyavotroinar] Toug oe d10&eidio Tou dvBpaka, vepd kal avopyava GAara, cuvodelovTal aTod [eiwan
™G MACag Toug katd 40 £wg 50%. Ta oTeped opyavikd amofAnTa TommoBeToUvial og owpoug. AOyw Tng évrovng
MIKpoBIOKAG OpacTNPIOTNTAG OTNV TTPWTN QAon OmmoIKOdOUNOoNG, TTPAYHATOTTOIOUVTal e§WOEPUES avTIOPAOEIS TTOU
au&avouv Tn Bepuokpacia Tou ocwpou oe 70-80°C, ocuuPaAlovTag oTnV TTOCOTEPIWON Twv OmOBAATWY. Oa TTPETEI
emMTAéOV va €£a0 QaAIOTEI evepynTIKOG i} TTABNTIKOG AEPICPOS TOU CwWPOU, TTPOKEINEVOU VA Yivel ypriyopn Kal TIARPNG
arroIKodOUNON TNG OPYaVvIKrG ouciag. H diadikacia oAokAnpwveTal JeTd ammd pia mepiodo 3-4 punvwv. To KupIoTePo
TPOPANPa Kard TNV agpdfia ammolkoddUNon Twv OTEPEWV aTToBAATWY TNG €AIGG eival n dnuioupyia aveTTiBUunTwv
oopwv. lMNa 10 OKOTO autd, XpnoigoTroioUvral PIO-QIATpa yia TN OUYKPATNON Twv OUCOCHWVY AEPIWV TTOU
dnuioupyolvTal, Ta OTTOI0 AUE&VOUV TO KOOTOG ThG EYKATAOTAONG £TTEEE pyaaiag.

To KoutrdaT gival €va TTOAUTIMO TTPOIdV TTou PUTTopEl va XpnalpoTroindei pe ToAAoU g TpdTTouG OTIWG:
e BeAtiwon TNG UGG Kal TNG BIOAOYIKAG dpacTNPIOTNTAG TWV £0AP WV

e [ioaTtrokaTdOTACON HOAUCUEVWV EDAPWYV
o £AEYXO 0OBEVEIWV TWV QUTWV KAl TWV (WWV
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

e AitTtavon, é\eyxo TnNG didRpwaong Tou £3GPOUG Kal avATTAaon TOTTiou
e avaddowon Kal ATTOKATAOTAC N UyPOTOTTWYV
e avavéwaon BiétoTTwy

Avagpo Bia xwveuon

H avagpofia QUpwon 1 XWVEUON TWV OTEPEWV OPYavIKWY aToBAATWY
gival pia eup€wg epapuoouévn TexvoAoyia. Mia TexvoAoyikr) Auon givai
va pubuIoTEl N TTEPIEKTIKOTNTA Twv ATTORAATWY 0t vepd 010 90%
Touhdxiotov (uypA Cupwoaon) kar va yivelr n emeéepyaoia oe Blo-
avTidpaoTRpa avauiEng, Omwg oTnv eTTeEepyacnia TNG uypng KoTTpIdg.
H &eltepn Auon eival n eme€epyacia Twv ammoBANTWY, TwV OTTOIWV N
TTEPIEKTIKOTNTA 0 vepd £xel puBuIoTel TIponyouuévwg oe 60-70%, o€
Bio-avTidpaoTrpa oTaBepr)g KAIVNG.

To mpwTo oTadio atn diadikacia TNG avaegpoéBiag amoouvbeang cival n
o&ivion, 6TToU TTPayUATOTTOIEITAl UBPOAUCT TWV OPYAVIKWV EVWOEWV.
To OeUtepo oTAdIO, TTOU €ival auoTnpd avaepdfio, TTepiAauBavel Tn
onuioupyia peBaviou. YTTdpyxouv d1GQopeg TEXVOAOYIKEG AUCEIG: Ta dUO
otadia PImopolv  va  TrpayporoTroin@olv o €vav  avTidpacoThipa
(ere€epyacia evog oTtadiou) 1 oe OUO EexwpIoTOUG QVTIOPACTHPES
(ere€epyaoia dUo oTadiwv). NoooaTd 40-50% TrepiTTOU TNG OPYAVIKAG
: ouciag peTaTpEmeTal o€ Blo-aEPIO, TO OTTOI0 PTTOPED va X pnoipoTToin Bei
- : yla TTopaywyr] NAEKTPIKNG EVEPYEIG Kal BE puOTATAG.

Eik. 6: Avaepofia deCapevy Cupwaong

OTEPEWV  amOPAATWY  yIa  TTapaywyn

EVEPYEIDOG

AtroTéppwon/kadon

Ta améBAnTa XPNOoIPOTTOIOUVTAI WG KAUGIUN UAN, a1rd Tnv OTToia PTTopei va avaktnBei Bepudtnra kKai va trapayOei
NAEKTPIKA €vépyela, T.X. amd 1 TOvo OTepewv ammoBAATWY eAaioupyeiwy, ptropei va avaktnBouv 400.000 kcal
(=465kWh) [6]. H kaUon Toug yiveTal o€ eAeyXOUEVEG EYKOTAOTATEIG ATTOTEQPPWAONG armoBAATwY. H TTapayoduevn TE@pa
MTTopei va xpnoipgoTroinGei oTn yewpyia wg TNyR avopyavwy BpeTTIKWY OTOIXEIWY, YEYOVOS TTOU ETTITPETIETAI
VOUOBETIKA HOvO O¢ MeEPKA KpATn—uéAn Tng EE. H diadikacia atrotégpwong OIETTETAI ATd  auaTnPouUg
TEPIBOAAOVTIKOUG KavoviopoUus. H odnyia 2000/76 [16] yia Tnv amoté@pwaon Twv atroBAATwy, oxeSIGOTNKE yia va
armoTPEWEI A yIa va TTEpIOPioEl 600 gival duvaTd TIG apvnTIKEG ouvETTEleG oTO TTEPIBAANOY, €I0IKOTEPA OTN pUTTAVON ATIO
EKTTOUTT OWPATIBi WV OTOV aépa, OTO XWHA, OTA ETTIPAVEIOKA Kal uTTéyela UdaTa, KaBWE Kal 0TOUG KIvOUVOUG TTOU
TIPOKUTITOUV yIa Thv avBpwTTivn uyeia. Autdg o0 oToXoG Ba emiTeuXBei pe TN BECTTION AUOTNPWY CUVBNKWY AsiToupyiag
KOl TEXVIKWV ATTAITACEWYV, ME TOV KOBOPIOUO OPIAKWYV TIHWY EKTTOPTTWV YIA TIG £y KATOOTACEIG ATTOTEPPWONG EVTOS TNG
Koivarnrag kai €miong péow TG CUPPOPOWONG YE TIG ATTAITHOEIG TNG 0dnyiag 75/442/EOK [17], TTou KAAUTITEL TIG
EYKATAOTAO €IG ATTOTEPPWONG.

Ta mepiogdrepa améBAnTa amoéd TIC aypo-OIaTPOPIKEG Blounxavieg, TTapoucidlouv TTPORANPa oTnv Kauon Adyw Tng
UWPNAAG TTEPIEKTIKOTNTOG O € vEPD. EGv TO evepyelakd TTEPIEXOUEVO TWV ATTORAATWY gival XauNAS, atraitouvTal TTPpOoBeTa
MEOa yia va uttooTnpigouv TN diadikagia amoTéppwaong. O BIOUNXAVIKEG £YKATOO TAC €IS ATTOTEPPWONG Eival €MITTAEOV
€QODIOOTUEVEG UE OUOKEUEG DECUEUONG TWV AIWPOUNEV WV CWHATISIWY KAl TWV KAUCAEPiwy.

AUTA n HEBOOOG TTaPOUCIAlEl OPIoHEVA WEIOVEKTANOTA HE KUPIOTEPO TNV XAWNAR avAakTnon evEPYEag Kal Tn
OUCC WPEUCH HEYBAWY TTOCOTATWYV TEPPAG. [14]

MupodAuon/agpiotroinon

AuTA n diadikacia epapudletal TTOAU OTIdvIa KAl PETATPETTEI TNV OPYAVIKI) UANn o€ ouvBeTIKG a€pIo (Syngas) Trou
arroTeAeiTal KUpiwg atd povogeidio Tou dvBpaka kal udpoydvo. To aéplo autd PTTopei va XpnolpoTroindei w¢ Kauoiuo
yia TV TTapaywyn NAEKTPIKAG evépyeag 1 atud n wg Bacikd xnuiké avtidpaaoTrpio. Ta améBAnTa ToTroBeToUVTAI OTOV
eCaepwTn (gasifier) wg Enpd amoBANTa A WG IAUG Kal TNV GUVEXEIQ avTIOPOoUV Pe aTud KaTw atrd CuvBAKES aTTougiag
ofuydvou, o uwnAn Bepuokpacia kal XaunAf Tieon. Ta mpoidvta autAg Tng dladikaaiag eival ouvBeTIKG aéplo
(syngas), O UUTTUKVWPEVO VEPO, OTEPEA KAl UYpA UTTOAEIPaTA.
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

To ouvBEeTIKO aéplo, EKTOC OO TNV TTOPAYWY NAEKTPIKAG EVEPYEIOG, UTTOPEI va XpnoIpoTToiNBei yia Tn dnuioupyia yiag
ogIpdg TPoidvTWY OTTWG KaUalha, TTIooa, X NMIKEG OUTieg A BlIounxavika agpia. [8]

Ta KUPIGTEPA PEIOVEKTHUATA TNG WEBBDOOU €ival n dnuioupyia Uypwyv Kal GTEPEWY UTTOAEINHATWY, KABWG €1TioNg Kal O
OXNMATIOPNOG G UPTTUKVWHEVOU vEPOU. [14]

Aiaxeipion vypwv ammofARTWV

H diaxeipion tTwv uypwv amofAfTwy Twv eAaiotpifeiwy gival TTOAU SUCKOAN, Kupiwg AOyw Tou uywnAou opyavikou
@opriou (COD, BOD) kail TNG TTapousiag avTIMIKPORIOKWY ouciwy (TTOAU@aIivoAes, eAeupwrraivn). EmimAéov, o KUplog
Oykog Twv atmroBAATWVY TTapdyetal o€ PIKPR) XPOVIKA TEpiodo (amd Ta péoa OkTwppiou péxpl Tov lavoudpio A
deBpoudplo To apydTEPO) Kal Oev ETTIUEPICETAI O€ OAN TN SIGPKEID TOU £TOUG.

O1 yéBodol eTegepyaoiag TTOU XPNO INOTTOIOUVTAI CAPEPA, AVTIMETWTTICOUV YEPIKWG TO TTPOPANUA Kal eV UTTAPXEI, PEXPI
OoAPEPA TOUAGXIOTOV, HIa HEBOBOC TTOU VA UTTOPET VA QVTIMETWITIOEI OAOKANPWTIKG Ta uypd améBANTa, TTOU aTToTEAOUV
TO ONUAVTIKOTEPO TTEPIBAAAOVTIKG TTPORANUA yia TN Blounxavia Tou eAalioAddou. MNMapakdrw TTapouaidlovTal GUVOTTTIKA
ol onuavTIKOTEPEG PEBODOI TTOU XPNOIOTTOIOUVTAlI CHUEPO YIa TNV £TTeepyaaia Twv uypwv aTtrofAATWY, HE TOUG
KUPIOTEPOUG TTEPIOPICUOUG TOUG N KABE Jia.

AiRdnon (pATpdpiopa)

To @IATPpApIoUA XPNOIKOTTOIEITal YIa TNV ATIOUAKPUVON OTEPEWV CUOTATIKWY aTTd Ta uypd amopAnTa, 6TTWG ApyIAOG,
INUG, opyavikr) oucia, 1fAuaTa amd GAAeg emegepyaoieg, Fe (0idnpo), Mn (payydvio) kal pikpoopyaviopoug. O
dlaxwpIoPOg yiveral ye mn forbeia evog Topwdoug pPéoou (Ueaopa i @iATPO), TO OTToi0 CUyKpaTEl Ta OTEPE GUOTATIKA
Kol emITPETTEl TN SIEAEUO N TNG uypng @dong. Ta @iATpa ptropei va eival oTpwpara duuou, XoAIKIoU, EuNdvBpaka
evepyoU avBpaka, Tou BonBolv oTnv aIMOPAKPUVON KAl Twv HIKPOTEPWVY cwpaTidiwv. To @IATpdpiopa kabapiCel 10
vePO Kal EVIOXUEl TNV ATIOTEAEOUATIKOTNTA TNG ammoAUpavong [9]. H péBodog utropei va epapuooTtei pdévn 1NG r wg mpo-
emegepyaaia, Tpiv atmd Tnv e@appoyr] AAANg TexvoAloyiag. O g€ommAiopds diIBnong utropei va A&iTtoupyroel QUOIKA A
Bepraopéva pe e@appoyr Teong i Kevou. Ta utroAgipuara Tng eTE&Epyaciag atroyakpuUvovTal f avakukKAwvovTal. [14]

AlaxwpIop6g pe pepp paveg

H péBodog authi epapudletal yia TNV ATTOPAKPUVON alwPoUPEVWY, KOAAOEIBWY Kal SlaAutwy oTepewv. OAEg Ol
TEXVOAOYieC OlaxwpiopoU MEUPPAVWV  XPNOIYMOTToIoUV dia nuITTepaTtr 1 tmmopwdn MeuPpdvn, n Ooun kal Ta
XOPAKTNPIOTIKA TNG oTToiag kaBopifouv To €idog Tou diay wpICHOoU.

AvaAoya e To PEyeBog Twv TTOPWYV, N HEBODSOG auTr dIOK PIVETAI OE:

Mpiv TRV epappoyn TnG peBOdouU, eival atapaitnTo
va yivel TTpo-@IATPAPIoUO WOTE VA ATTOPAKpuUvOoUv

Mikpo-5inBnan (ouykpatei Bakmpia) Ta  peydhou  peyéboug  aiwpolueva OTEPED

2
§§ Ymep-0i@non (ouykparei TTpwIeiveg, owparidia. Autp n péBodog dev eival  1d1aiTEPA
% E. AWPOUHEVa aTEPE) (?%qur)i\é\nm yia uypd ammoANTa ue UWNAS puUTTAVTIKO
& )

g Navo-d1nenon (cuykparei cakyxapa) H TEX VOAOYia MeEUBpavwV eivai APKETA

ATTOTEAECUATIKN  yIO TNV €ACXICTOTIOINON  TWV
ammoBAATWY Twv gAaloupyeiwy, alAd eival ouvhBwg
TEXVOAOYIa upnAou K6oToug. [14]

AvTioTpogpn wopwaon (ouykpatei dAata)

Emweepyaoia evepyoug 1A0OG

Me mn péBodo auTr), n dladikaoia KaBapIoPoU TTPAYUATOTTOIEITAI G € dECAUEVEG OTTOU T UYPG ATTORANTA avaulyvUovTal
pE KoTdAANAoUG pikpoopyaviopoUs (uikpoBiakr Biopddla) pe Tautdxpovn Trapoxn oépa. O pikpoopyaviouoi givai
BakTApia, Ye Ta otmoia Trpaypatotroleital n diadikaoia amoikodoéunong. To ouoTnua autd ovouddetal «evepyog INUG» . H
Bropdda avakKuKAWVETAI VIO VO ATTOKTAOEN UWPNAR TTUKVOTATA JIKPOOPYAVICUWY Yia BiodidoTracn.

H emegepyaoia odnyei oTnv mapaywy uwnAwyv mToooTATWY 1IAU0G, dloéeidiou Tou GvBpaka Kal aupwviag. ‘Eva pépog
NG IAJOG AVAKUKAWVETAI OTN deCauEV agpIoUOU Kal To UTTOAOITIO OiaTiBeTal TTEpaITé pw.

Mpéogara, Blo-avridpaoTipeg peuppavwov (MBRs), epodiacuévol pe PePPBPAvES UTEPAIRBNONG 1 PIKpodInenaong,
arroTeEAOUV [Ia EATNIO0QPOPO EVOAAQKTIKA AUON 0 OoXEOon PE Ta CUUBOTIKAG OUCTHUATG £veEPYoUs IAUOG. Ta ouaThuata
auTa gival guptrayn (amo@elyovTag Tn degapevh Kabidnong) Kal uWnAnG atrédoong (W€ CUYKEVTPWOEIG IAUOG 2-3 QOpPEG
13
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

MeyaAUTepeg ammd Ta cupfarikd cuaTthuarta). Eivalr katdAAnAa yia uypd amoBAnTa yeEWPYIKWY BloYnxaviwy TTou
Tapoucidfouv upgnAdé COD. H péBodog autr) xpnoiuoTroieital yia uypd amofAnTa ye BOD <3000 mg/L. lNa 1o Adyo
auTo, atroTeAei auvrBwg deUTepo aTAdIO emefepyaaiag, POAIG peiwBei To upnAd BODs (20.000-35.000 mg/L) Twv
uypwv ammoBAATwWY Twv eAaioupyeiwy. [14]

Avagpo Bia eTre§epyacia

H avagpofia BioAoyIkr eTegepyacia Twy uypwv aTTOBAATWY TIPAYUOTOTTOIETAI ATTOUTia aTHOC@AIPIKOU 0EUYOVOU Kal
odnyei TN PETATPOTTH TwV SIGAUTWY OPYAVIKWY oUCIWV O € Blo-aépio péow diadikaoiag {Uuwaong, To OTToio YTTopEi va
xpnoiyotroinBei yia mapaywyr evépyelog. H péBodog auty dnuioupyei piKpd TTood 1AUOG, Ta OTroia PTropouv va
dlaTeBouv 010 £80¢P0G WG BEATIWTIKO.

H pébodog epapudletal cuvnBwg o€ uypd amopAnta pye uwnAd BOD (BODs > 3000 mg/L) kal avTiTpoowTreUEl TO
TIPWTO OTAdIO TNG £TTECEpyaTiag, dedouévou OTI TTOAU cuyvd €ival aTmapaitnTn Kol TTEPAITEPW eTTEEEpyaaia (TT.X. ME T
MEBODO TNG evepyols IAUOG). [14]

Kartakppvion

H pébodog autr] xpnolUOTToIETAl VIO VA ATTORAKPUVEl TIG SIGAUPEVEG ouaieg aTTd Ta aTTOVEPQ PE TNV TTPOC BAKN £vog
XNUIKOU TTapAyovTa TTOU €UVOEI TN CUYKOAANCN TwV aiwpoUpevwy cwuaTidiwy. O TapdyovTag autdg TTopeUTIOdICE! TIG
NAEKTPOOTATIKEG OUVAUEIS TTOU COuykKpaTtolv Ta owpatidla oe aiwpnon. YTdpyxouv Téooepa Pacikd oTddia om
dladikagia: puBuion Tou pH, &N, dilalyaon kai dinBnaon. H pébodog NG Katokprpuviong epapuogeTal Kupiwg oe uypd
armOBAnTa TTOU TTEPIEXOUV [N BI0-OI00TTIONEVEG OUTies. [14]

Kpokidwon

H pébodog autr TTpoKaAei TN cuvévwon PIKPWV KOANOEIBWY owpaTidiwv (<1 pm) o peyaAltepa, Ta otToia eTTIKGBovTal
WG iCnua N emimmAéouv A dINBoUVTAIL. Z€ PHEPIKES TTEPITTITWOEIG OI DIAAUTEG KOAAOEIDEIC OUTiEC agalpolvTal e ouVOUOD Yo
XNUIKWY 0UCIWV TTIOU TIPOKOAOUV Kpokidwao n—TrAEN. Ta cuvnBéaTepa TTNKTIKA péoa eival Ta GAaTa aAoupiviou, oidApoU
(Al(SO,);, FeCly) ka1 0 aoBéotng. EmimmAéov, xpnoigoTtroiolvral Kal GUVBETIKG opyavikd TTOAUPEPH OTTWG Ol TTOAU-
NAEKTPOAUTEG. Mia cuxvr TTapevépyeia TN YeBOOoU gival n Sugoouia Tou ICUATOG TTOU oXnMaTiCeTal. [14]

Atrotépwon

H atrotéepwaon gival n KAaTtaoTpo@r TOU OpyavIKOU TIEPIEXOMEVOU TWV UYPWV aTToBAATWY PEow ogeidwang ue aépa ot
upnAég Bepuokpaacieg, TTou cuvodeletal pe TTARpN €EATHION Tou vepoU. H péBodog autr) gival KaTAGAANAN yia Ta uypd
amoBANTa TWV eAaloTpIBEiWV Adyw Tou uwnAoU TTOCOCTOU OPYyaVIKAG ouaiag TTou TrepiExouv. Oco uywnAdTepo givail 10
opyaviké @optio Twv atToBARTWY, TOCO TEPICOOTEPO EUVOEITAI N TEXVOAOYIO TNG ATIOTEPPWONG, O OUYKPION UE TNV
pnxavikn—RioAoyikn eegepyaaia. O1 BGAapol aTToTé EPWOoNG TWV UypwV ATTORAATWY gival peuaThg 1 0TaBePG KAivNg,
evw uttdpyouv Kal BaAapol pe TEPIOTPEPOUEVOUG OWANVESG VIO OCUVOUAOUEVN OTTOTEQPWON OTEPEWV KOl UYPWV
armoBAATwv. To KUpio TPOPRANUa TNG HeBAOOU eival N UWNAAR KATaVAAWGN EVEPYEIOG KAl O OXNMOTIOUOS TEQPPOAG KAl
Kauoaepiwv. [14]

AmooTagn/e§aTaion

H pébodog xpnoiuotrolei m BepudTATA YA VO EEATUIOE KAl VA ATTOPMAKPUVEI £va i} TIEPICCOTEPA CUOTATIKG aTTd Ta UYPA
amoBAnTa. Meiwvel Tov apxIkd 0yko Tou SIaAUNATOG Kal TTAPAAANAQ GUPTIUKVWVEI TIG N TITATIKEG ouaieg. H péBodog
MTTOPET JEPIKEG QOPEG VO CUVOUAO TE PE PEiwo N TG TTieong (TT.X. KEVO). H amméaTaén ummopei va epapuooTei ue 1d1aitepn
EMITUYXia o€ uy pd aTTORANTa eAaIOTPIREIWVY TTOU TTapouaIGlouv uwnAS puttavTikG @opTio. Eival agiémioTtn, aAAd 1diaitepa
OKPIB OMV €QApUoyn TNG Kal Je PeyaAn katavahwon evépyelag. [14]
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Eik 5: Aidypapua porg yia ta Topadooiakd, 2-¢acikd Kai 3-¢ao KA eAalotpifeia [9]
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XpAon UTTOTTPOIOVT WV

XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

O XpAoOEISC TwV UTTOTTPOIOVTWY Tou €AaIOAGdoU Trapouciddovial OTov TTOPOKATW Tivoka, OTToU @aivovtal Ta

TIAEOVEKTAUOATA KOl TO JEIOVEKTAMOTA TNG KABE TTEPITTTWONG.

Mia onpavTIKr épeuva yia TNV ETAVAXPNOILOTTOINGN TwV Uypwv amoBAATWY ehaloupyeiwy, deixvel ot epiExouv 4,5
g/L oAikd oTeped, ek Twv otoiwv 1,5 g/L eival avopyava dAara, Kupiwg KaAloUya, TTou PTopEi va XpnaoigotroinBolv wg
BpemTIKG cuoTaTIKG yia TNV TTapaywyn Biouddog aAywy, TTAololiag o€ TIPWTEIVEG, udaTAvBpaKeS Kal TTOAUOKOPEDTA

Nmapd ogéa. [10]

Mv. 4: XpACEIG TWV UTTOTTPOIGVTWY TwV EAAIOTPIREIWV

Xpfion

MAcoveKTApaTA

MeiovekThp aTa

Mnyn

NiTraoua (yia Toug
eAAIWVEG)

EUkoAn, dueon epappoyr oT1o
£000G.

Aucooyia.

Putravon utrdyeiou udpo@dpou
opiCovTa (TTOANEG XWPEG EXOuV
BeoTioel TEPIOPIGUOUG OTIG

TTO0 OTNTES TTOU BIaBEToUV, Adyw
NG UWnANG atraitnong ae COD).
Znui€g ota eAa10devo pa (101 wg
OTIG PiCEQ)

-Ramos, A. et al.
(1995).

-The Olive Oil
Sources (2001).

. . . . MeydAn TTepiodog wpipavong. -Improlive, UCM
@ Poanoxardoraon | mhodow ot &giro, | Xelatora mpooeea pérpatva | (2000)
n ' vVa aTroTpaTrei N ducoaia. -Carter, B. (2001).
Atraireitan e€e18IKEUPEVOG Tl
Mapaywyn Blo-agpiou | ATodoTIKA PEB0DOG. €COTTAIONOG. (;glég\) A-etal.

YwnAo KOOTOC.

XapnAr TTEPIEKTIKOTNTA O€
TTPwWTEiVN.

‘EAMNeayn Auoivng.

-Clemente, A. et al.
(1997).

Zworpoen XapnAS kooTog. YWnAr TIEPIEKTIKOTNTA € -Haddadin, M. et al.
KuTTapivn. (1999).
MkpnA yeuon

Kadoiya, eutropikog OIAIKOG TIPOG TO TTEPIBGAAOV , _— -Alexander, C.

EuA GvBpakag Kal Blo-diaotréuevoc. XaunAn Beppavrikn aga. (2001).

AvAkTnon evépyeiag
(1T.X- O TTUPRVaG
XPNOIUOTTOIEITAl WG
KaUOIUO Yia TTapaywyn
NAEKTPIKAG EVEPYEIQG)

YwnAn amodoTikOTNTA (N
BepuavTikn agia gival 3.600 -
3.700 kcalkg kai n uypaaoia 10-
14%)

ATgoo@aipikr} puTtravon (UtTdpxel
OPIaKA T EKTTOUTILV VIO T
Blo-kavoiya otnv ITaAia, Tnv
lotravia kar ocuvTopa oTnv
Moptoyaia. Ta 6pia autd
QAVOPEVETQI VO TTEPIOPICOUV TN
XPrAon Tng €AaIOTTUPAVOS WG Pio-
KaUaIUo).

-Torre, M. et al.
(1995).

-Mariani, G. et al.
(1992).

Evepydg avBpakag

YywnAf IkavotnTa
TPOoPOPNONG.

YwnAn oxéon k6aToug—agiag
(costivalue ratio).

-Gharaibed, S. et al.

(1998).
- Bacaoui, A. et al.
(1998).
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou
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Eik. 4: H dladikaocia emeéepyaciag Tou karaiyapou. [15]

Emavaxpnoipotroinon moAUTIMWY CUCTATIKWYV
MvwpileTe omI:

O1 eANIEG Kal TO EAaIOAAd0 £XOUV UWPNAS TTEPIEXOUEVO PAIVOAIKWY KOl AVTI-0EEIDWTIKWY OUCIWY, OTTWS N EAEUPWTTAIVN Kal
N UdPOEU-TUPOCOAN, OI OTTOIEG EXOUV BETIKN ETTIOPOO N EVAVTIO OTOV KAPKIVO KAl OTIG KAPdIayyEIaKEG TTaBr O€IG.

Eivai yvwotd 611 o1 eAelBepeg pifeg S1a@OPpwWY oucIWV gival UTTEUBUVEG yia TV €UQAVION OPKETWV TIABOAOYIKWV
KOTOOTAOEWV, OTTWG O KAPKiVOog Kal ol TTaBrRoeig Tou Kapdiayyelakou cuoTAPAToG. Ma autd 1o Adyo, éxel auénbei 1o
evOIO@EPOV MG ETTIOTNMOVIKAG KOIVOTNTAG, TA TEAEuTAia Xpovia, yia Tn 6pdon TwV QUOIKWY AVT-0EEIBWTIKWY OUCIWV.
MepikEéG atTd aUTEG, OTTWG OF TOKOPEPOAEG, TA KOAPOTIVOEIDH, TA PWOPOANITTIOIA KAl OF PAIVONKEG EVWOEIG, TIEPIEXOVTAI
oTo €AaI6AadO0 Kal Tou TTPOaOId0oUV €UEPYETIKEG IB1IOTNTEG yIa MV avBpwTrivn uyeia [11]. O1 evoeIg auTég PTTopEi va
BpeBoUv kal oTa UTTO-TIPOIGVTA TOU EAQIOAGDOU.

O1 @ aIvOAIKEG OuTieg ival CUOTATIKA TWV QUTWV HE IOXUPA avTI-0EEIBWTIKEG I01GTNTEG, TTOU AMTOTPETTOUV Thv 0&gidwan
Twv AImIdiwv oOTIG apTnpieg kal T cuocowpeuan TG LDL (MITTompwTeivn XOuNAAG TTUKVOTATAG) OTA TOIXWHOATA TWV
apTNPIwY, YEYOVOS TTou TTpoKaAei kapdiakég abroeig. O1 oudieg auTég avayvwpiovtal amd Tnv TIKPr yeuon Toug [12].
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

H eAeupwtrdivn eival utredBuvn yia TNV TTIKPR yeUon Tou eAQIOKAPTTOU Kal €XEl €TTIONG OVTI-FOEEIOWTIKEG KOl QVTI-
QAeypOVWOEIG 1010TNTES. MepiExeTal og PeyAAn oodTNTa oTa QUAAG TnG €Aidg (90 mg/g et Enpou Bdpoug), Kabwg
€mmiong Kal o€ 6Aa Ta pEpn Tou dévdpou (PAACTOG, KOPUOGS, KATT) [13].

H udpou-TupoodAn cival @aivoAikr) ouaia pe avTi-ogeldwTIKA dpdan Tou TTPoEpX ETal ammd TNV evouuarTikr) dIdo TIaon
NG eAeupwTraivng. H dpdon Twv TTapamavw oUcIwY oTnV £E0UBETEPWAON TWV EAEUBEpWY PICWV gival peyaAlTepn aTid
TO gUTTOPIKG ouvTnENTIKG 3,5-di-tert-butyl-4-hydroxytoluene (BHT) 4 amd 1n Birauivn C [11]. Ta @AaBovoeldr], 6TwG n
TUPOOOAN Kal n udPOEU-TUPOOOAN, gival ICXUPOTEPO AVTIOEEIDWTIKA aKOpa Kal atrd 10 cuvdudopud Twv Birapivwv C kal
E. Ztov eAaiokapTro Bpiokovral @aivoAika o&éa, @AaBovoeldn Kal oekKIpIdoidIo (secoiridoids), He TIG PAIVOAIKEG EVIDOEIG
va avTITiPoowTTeUouv TTooooTo 1-3% (B/o) [14]. Zta @UAAa, To 19% (B/B) eival eAeupwTraivn kal To 1,8% @AaBovoeidn
[16]. EkT6¢ ammd auTéG TIG TTOAUQAIVOAEG, UTTAPYX OUV Kal GAAA XPrOINa OUCTATIKG OTA UTTOAgipuara Tou eAaloAddou.

H paviTéAn cival BpeTrTIKN YAUKQVTIKR ougia (o€ oUyKpion HE TIG Un BpeTITIKEG, OTTWG N OCTTAPTAUN KAl N oKX apivn),
OTOBEPOTTOINTAG, APUYPAVTIKO JECO Kal OIOYKWTIKOG TTAPAyovTag aTa TPOQIUA KAl T& CUUTTANpWaTa diatpogpnig. Eival
€vag aTrd Toug TTOAAOUG UdATAVBPOKEG TTOU XAPAKTNPIZeTal WG TTOAUAAKOOAN. H xNuIKr Ooun TNG HavITOANG ETTITPETTEI
TNV MO apyr] ammoppo®nacr] TNG amd TO CWHUA O OXECN HE TA KOIVA oaKkyxapa. Emopévwg, €xel JIKpOTEPN ETTIOpAc oM
OUYKEVTPWON IVOOUAIVNG OTO aipa, KaBIoTWvTag TNV KATAAANAN wg oo Betn oucia oe Tpo@Iua yia diafnTikoug.
EmimA€ov, dev cupBdAAel otn dnuioupyia Tepndovag oTa dOVTIA.

Ta atroteAéoPATa TWV EPEUVWV ATIOOEIKVUOUV OTI Ta eKXUAiopaTa Twv uypwyv ammoBAfTwy Tou eAaloAddou £xouv
IoXUp avTl-oeldwTiK OpAcn Kal PTTOPeEi va aimoTEAECOUV  [IO OIKOVOUIKE TTNyf] QUOIKWY  AVTI-0EEIBWTIKWY,
axpnoigotioinTn  PEXP!I Twpa (dev eival guUTTOPIKA aglommolfoiun Adyw Tou uywnAoU KOOTOUG KOl TnNG XOUNAAg
armo®OTIKOTNTOG TNG ETTEEEPYATIAG yia TNV TTAPAAAR) TWV CUCTATIKWY QUTWYV).

Ta kUpla oucTATIKA TWV UTTOAEINPATWY ToUu eAaloAddou cuvowilovTal atov akéAoubo trivaka. O TTEpIco OTEPES OTTO TIG
mOavEéG EPapUOYES ival AON EUTTOPIKA OI0BETINES.

Mv. 5: Kipia cuaTar K@ TwV UTTOAEIUPATWY €AaIOAGdoU.

ZUYKEVTPWON OTOV
eAaioTrupva Meavn
ZyoTaTIKO (g/100g O@éAn g@apuoyn MnynR
EKXUAION évou Kal
artroén papévou
TUPAVA)

.n%);\fggg:;gn -Mégiwaon Tou kivouvou -lbanez, E. et al.
o ToKoPEPOAEC KapdIaKwyv TTaBRocwy. -2ZuuTrAnpwpuata | (2000).

, -MpoacTacia Tou dlaTpoPng - Clemente, A. et al
* Y6poSu-Tupocdin 0,29-0,27 KOPOIGYYEIOKOU 10T00. | -KaAUVTIKG (1997).
* Tupoodin , -AVTIKOPKIVIKT) dpdon. -dapuakoloyia -De la Puerta, R. Et
-GDAaBovqelén -AvTio&e1dwTIK ) dpdon). -YYI€IVEG TPOPEG al. (2000).
(koueparrivn, ) -AVTIQAEYHOVWSEG. -Giacosa, 0.(2000).
AouTeoAivn, aTriyevivn,

AVTIKapKIVIK) dpdon:
QuTIKEG iveg 70,0-79,3 BonBouv otn Aeitoupyia  [-Tpogiua ilcggr;\)ente, A.etal
TWV EVTEPWV. )
Téopa 3sa4a75 | UM Kavoro KMo | Shemente, A eta
-Mpoabeta
IMoAuaAkoOAeg: 107 1-195 4* I"AukavTikf oucia, SIAITNTIKWV -Clemente, A. et al
MavITOAN ' ' oTaBepoTToInTAg TPOYINWV (1997).
-KaAAuvTIKA

TPITEPTTEVIKEG EVWOEIG (?:gLKégaxponlKag Ka -KaAuvTIKG ('1(337')\/' etal.

*mg/100g {npdg ouaiag
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

Ailagpopeg péBodol @ appoynig

NOYW TNG PEYAANG TTOIKIAOPOPQPIag Twv PUTTWY TTOU TTEPIEXOVTAI OTA ATTORAATWY TWV EAAIOTPIREIWY, €ival aTTapaiTnTn N
Xpnon SIa@OPETIKWY TEXVOAOYIWV yIa TNV aTTOMAKpuvor Toug. O1 TTEpIoodTeEPEG Ao TIG aKOAoUBEeG WeBOOOUG TTOU
ava@épovtal, £€xouv eEeTAOTEl O€ €pyaaTnpiakr BAon Kal PEPIKEG POVO atmmd autég O€ Biounxavikr KAigaka. ZTnv
TEPITTITWON TWV ATTOPAATWY TWV 2-QACIKWY EAAIOUPYIKWY CUYKPOTNHATWY, Ol TTEPICOOTEPO O1adedouEveg UEBODOI
emegepyaaiag eivar: ERpavan/egdmuion, Bepuikn emegepyaania, BloAoyikn eTTeEepyacia kal eTTeEepyacia pe poknreg. H
TIOPAOKEU opyavikou AITdoparog (KOutrdaT) Kal (wotpo@wyv Ba ptmopoucav va gival Ta TeAIKA TTpoidvTa TTOU
AauBavovtar amé Tnv eme€epyaoia. MNMa T1a uypd omoBAnTa, o mBavég péBodol emeepyaciag eivar agpofia
emegepyaaia, OmMOnon, umep-0INBnon, diNBnon péow pePBpavwy, uyprn 0&eidwan, KATAKPAPVION/KPOKIdwaN,
TpoopoéPnon, eEATUION, NAekTPOAUON.

BioatmrokardoTaon Kai AITTaodaToTToinon

H mapaywyr] opyavikoU AITTAGPATOG Kal N XPron Tou aTn yewpyia éxel amodexOei n kataAAnAdTepn péBOdOG yia TNV
emegepyaaia Twv amoBARTwyY Twv eAaioupyeiwyv. ‘Exel amopovwBei kal TautotroinBei n BakTnpIakr MIKPOXAwPIda Twv
armoBAATWY Kal €Xel JEAETNOET N CUPTTEPIPOPA TOUG TN BIOATTOKATACTACHN TOU Uy poU Kal 0TepeoU KAGopuaTog. Ta uypd
amoBAnTa cival kat@AAnAa yia avaegpdPia emegepyacia, aAd Ba Tpétrel va utroBAnBoUv 0€ G UPTTANPWUATIKA
emegepyaaoia ye mn nEBodO TNG evepyous IAUOG.

Mia kaivoTéuog emmegepyaacia, Baoiopévn otn xprion ummepogeidiou Tou udpoydvou (H,0,), ETITPETTEl TN HETATPOTTA TWV
armoBAATWY, JOVWY TOUG i 0€ avAapeign pe AN YEWPYIKA oykwdn atroBANTA, O XOUUOTTOINUEVO OPYAVIKO UTTOOTPWUA
KardAANAo yia yewpyikn xpAion.

H xnuikn olvBeon Twv atrofAATwy eival KardAANAN yia dnuioupyia AITAGPATOG, aAA& N QUOIKA TOUG OOWN Kai N
EANeIYn TTopwdoUG dev eMITPETTOUV QUTAV TNV emeepyaaia. H Tmpoabrikn EuAwdoug uAIKOU i dxupou, wG OIOYKWTIKOU
Tapdyovta Oev gival €QIKTA OTIG TTEPIOCOTEPEG TTEPITTTWOEIG, KABWGS Ta UAIKA autd Oev eivalr diaBéoiya Kovtd o€
TEPIOX £G OTTOU KaAAIEpyoUvTal €AI€G. [19]

ZUpwon oTeEPEdS KATAOTAONG
21NV TTEPITTTWON auTH], YiVETAl EUTTAOUTIONOG TOU UTTOOTPWHATOS PE PIKPOBIOKA TTpWrEivn, Ye OKOTTO Tn dnuioupyia
auIvo&Ewv, ue duvatdomTa XprRong wg {wotpo@n. [19]

ZApavon

H péBodog treplhaufdvel m xprion &npavripwyv peucTotroinuévng/kivouuevng KAivng. O1 ASITOUPYIKEG OUVONKES
&Apavong Twv ammoPAATWY G€ PEUCTOTIOINUEVEG/KIVOUMEVEG KAIVEG £XOouv JEAETNBEl oTO TTAPEABOYV Kal BeATIOTOTIOINOEI.
H péBodog eival @ikt o€ Blounxavikr kKAiyaka, oAAG aTtrairouvTal TTEPAITEPW OOKIYES YIa UWNAOTEPEG aTTOOOT EIG.
XpnoigotrolwvTag Enpaviipa daktuliou (ring dryer), n uypacia Twv amoBAfTwy peiwveTar repimou oe 10-15%. To
armofnpapévo TIPOoiIdv aToTeAETal amd Tepdxia TTUPAvVA, TUAUATA TNG €MIOEPUIOOg Kal TNG adpKag Tou KaptroUu A
OucC wuaTwpaTa. [19]

AtroAiTrTwon

H agaipeon 1ou eAaioAddou atmd ta amoBAnTa civalr duvaTh PE CUUTTANPWUATIK QUYOKEVTPION OU0 QACEWV. €
TIEIPAUATIKEG EYKOTAOTACEIG €peuviiOnkav Si1d@opeg SIadIKATieg 1 SINQOPETIKEG TTAPAUETPOI DIAdIKACIWY, OTTWG TT.X-
ME/XWPEIG TO DO WPIOKO TTUPVWY, TO XPOvo PAAagng, ta €viupa, Tnv TIPoobrkn vepou, TNV dAeon A TO cuvdUuao PO
auTwyv. To TeAIKO TIpoidv Tou TIPOKUTITEl, AVAKElI OTNV Karnyopia ToidTNTAG "eAdldAado", aAAd €£xel xapnAf
TIEPIEKTIKOTATA O€ OTEPOAEG. [19]

AeploTroinon
Ta amépAnTa, Ta OTToIa TTPONYOUUEVWG €xouv UTTORANBEi ae atroAiTrwon, utToAAAOVTaI € KAUON KOl aTTaépwaon O¢€
peuaToTTOINUéVN/KIvOUUEvn KAivn. To aépio TTou AauBAaveral PTopPEl va XpNnOoIMoTToINdEi yia TTapaywyr NAEKTPIKIG
evépyeiag. [19]

ZuAAoyn oToIxeiwv Kal Bdoelg dedopévwv
H ouAloyry Oedopévwv agopoloe Kupiwg 13 TexVikEG emmefepyaciag amoBANTWY aTrd 3-QACIKA QUYOKEVTPIKA
ouoTApara. Ao Tnv £peuva atmodeixbnke 0TI n 2-@acikr) d10dIKACI QUYOK EVTPIONG TTAPOUCIAfEl OO TTAEOVEKTHUATA.
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

MpoadlopicTnkav TEAIKA TTéVTE KUpPIEG OI0OIKOCT G KATAAANAEG yia TNV £Teepyaaia Twv ammoBAATwY: EApavan (Qualkn,
MNXAVIKN]), Kauan, agpoPia eTTEEEpYaaia (KOUTTOO TOTTOINON), avaEPOPIa TTEGE PyaTia Kal ETTEEEPYaATia Ye PUKNTEG.

EmimmA€ov, Tpay patotoiBnke épeuva tTrediou (survey) ae 11 repioxég otnv EAAGSa kai 18 otnv lotravia, ocUppwva pe
TNV oTToia n dlaxeipion Twv amoBAATWY YiveTal KUpiwg o€ PeYAAeG deCaueVEG €EATUIONG /KAI XPNOIMOTTOIOUVTAl WG
KaUoIun UAn. O1 yébodol auTtoi dev BpiokovTal oe cupuwvia pe TIg apxég Tng EE. ZuAAoyrh dedopévwy yia To OKOTTO
auTo UTTAPXEI, JE HopPr) BAoewy dedopévwy oTo dladikTuo. [19, 20]

Eivai xopaktnpiomikd Ot ummdpxel £AAelyn TTANPO@OPNONG OXETIKA PE Ta OpiId €QPAPUOYAG KOl TNV OIKOVOUIKI
BiwoipdétnTa yia Tnv kdBe péBodo aglotmoinong Twv ammofAATwWY. To yeyovdg autd onuaivel 0TI Ol ATIOPACEIS
AauBavovtal o€ "atuéo eaipd” augavopevwy BUCKONIWY Kal PElwPEvnG akpiBeiag. H etmAoy TG KaAuTtepng peBbddou
yia Tn diay gipion Kai aglotroinan Twv atroBANTWY TTPETTEI va gival EEXWPIOTA yia TNV KABe TTepITTTWGo N Kal e§apTdTal atd
Ol1d@opoug TTapdyovTeg, OTIWG OUVAMPIKOTNTA TTOPAYWYNAGS, TEPIPEPEIOKE XAPOAKTNPIOTIKA, BIounXavikd, aypovouIKd,
OIKOAOYIKG XAPAKTNPIOTIKG, VOUOBeaia, KATT.

Ayop ég Néwv Mpoidviwv
XpARoipol Opol Kal ZUVTOUO YPApiEG:

kW: kilowatt, eival pyovada péTpnong loxUog TTou looduvauei pe Xilla Watt (sival 1codUvaun pe 1 joule ava
OcutepOAeTITO (1 J/S), A 0€ NAEKTPIKEG HoVAdEG, 1 volt-ampere (1 VA).

MWe: Mega-Watt, povada pyérpnong NAEKTPIKAG EVEPVYEIAS TTOU TTOPAY ETAI OTTO EPYOC TAC IO

MWh: Mega-Watt nAeKTPIKA G EVEPYEIOG ava wWpa.

H eme€epyaaia Tou eAaioAddou xapaktnpidetal amd peydAn karavadAwaon vepoU Kal TTapaywyn ammoBARTWY PE UWnAd
opyaviko TTepiexduevo. O1 TrepIcadTEPES POVADES, UTTORAAAOUV Ta aTTORANT & TOUG OE TTPOKATAPKTIKN €TTEEEPYATia TTPIV
TN dIdBe0 R TOug OTIG ONUOTIKEG £YKATAOTACEIG BioAoyikou kKaBapiopou. O peydAog 6ykog Twv ammoBARTwY auéavel To
K6oTOG O1GB€eang, vy TTAPAAANAG TO UWNAG PUTTAVTIKO QOPTIO OUCKOAEUEI TV ETEEEPYOATia OTIG £YKATOOTACEIG
BiohoyikoU kaBapiopol. H kadon kai n agpioTroinan €Xouv atrodoTikOTNTa JeTagl 65-70%, n ypriyopn TTupdAucn 45-
60%, n avagpofia xwveuon i KoutroaTotroinon 35-50%.
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

Mv. 6: ZuykpmkA datravn d1aPopwv PeBOdWY emme¢epyaaiag Kal didBeong OnNUOTIKWY GTePEWV ammoBAATwY (MSW,
municipal solid wastes) o€ didgopeg xwpeg TG EE. [15] (WTE= waste-to-energy, avaAoyia arimoBAATwV/evEpyeiag)

MéBodo1 emre€epyaciag/diabeong ZUvoAo
NesAwn | Amraoua , AToTéEQPWO N A'Zeazo(plgm EkT16G dueong Me dueon
Xwpa TomoinG AvoKUKAWGN M didBeongato | didBeon oTo
WTE WTE Apeoa | Eppeoa £30¢og £da@og
(€/ton) | (€/ton) (€/ton) (€/ton) | (€/ton) | (€/ton) | (€/ton) (€/ton) (€/ton)

AuoTpia 35 81 23 105 55 55 62 61
BéAyio 26 74 14 98 49 49 55 55
Aavia 24 76 14 100 51 51 61 60
PivAavdia 24 80 17 103 54 54 64 64
laAAia 37 78 20 102 52 52 59 58
I eppavia 35 76 18 100 50 50 56 56
EAAGOQ 40 79 22 53 56 56
IpAavdia 57 81 28 55 59 59
ITaAia 28 79 18 103 53 53 51 51
NoueuBoupyo 24 78 26 102 52 52 64 64
OAAavdia 31 75 17 100 50 50 56 56
MopToyalia 40 84 24 58 59 59
loTTavia 43 78 21 101 52 52 54 54
oundia 24 77 14 100 51 51 62 61
Hv.BagiAgio 20 75 14 100 50 50 43 43
EU-15 31 77 18 101 52 51 54 54

Mv. 7: ZuykpimikA datavn Sla@dpwv HeBddwV TTPOANWNG Kal emegepyaciag/didBeang dNUOTIKWY OTEPEWV ATIOBAATWV

(MSW, municipal solid wastes) oe Oldgopes xwpeg TG EE. [15] (WTE= waste-to-energy, avaloyia
amoBAATwV/evépyeiac)
M£0ooor eneepyaoiac/ondOeon ZUvolo
ATIOTéEQPWON A'G%w noTo ExTéC¢ dueong Me dueon
Xwpa /\':gf gmo AvaokUKAwON £0agoq diGBeoncoto | SiGBeon aTo
1on WTE VyTnE Aueon | Eppeon £dapog £dagog
(€/ton) (€/ton) (€/ton) | (€/ton) |(€/ton) | (€/ton) (€/ton) (€/ton)
AuoTpia 81 8 105 55 55 59 59
BéAyio 74 1 98 119 49 49 71 69
Aavia 76 -3 100 51 51 66 65
PivAavdia 80 -2 103 54 54 69 68
" aAAia 78 7 102 123 52 52 70 69
eppavia 76 5 100 50 50 54 54
EAGSa 5 53 47 47
IpAavdia 14 55 49 49
ITaAia 5 124 53 53 49 49
AougeuBoupyo 78 21 102 52 52 66 65
OMawia 75 -1 100 120 50 50 58 57
Moproyahia 84 10 58 55 55
loTravia 78 9 101 122 52 52 50 50
>oundia 77 -3 100 51 51 67 65
Hv.BagciAeio 2 100 120 50 50 46 46
EU-15 77 5 100 122 52 51 56 55
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Aatrdveg atroTéEPPWONG

O1 datrdveg BaaoiCovtal o€:

XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

= Ko0oTOg yIa TNV atTOKTNON YNG

MéyeBog eykatdoTaong

= ®opo

MoocooTd X PNOINOTTOINONG TWV EYKATAOTACEWYV

ATTaITA OIS yIa TNV ETTEEEPYOT IO TWV aEPiwV

Emregepyacia kal d160eon/eTavAaKTNon UTTOAEIMPATWY TEQPPAG
ATTOSOTIKOTNTA EVEPYEIOKAG AVAKTNONG KAl KEPOOG TTOU TIPOKUTITEI
AvakTnon HETAAWY Kal KEPSOOG TTOU TTPOKUTITEI

Mv. 8: X xeTikéC datTdveg amoTEQPWOnNG. [15]

OIKOVOMIKA OTOIXEi

[€))

modoaon aIravn Ke@aAaiou EITOUPYIKEG BATTAVE

AT6d e Aatré Aaiou © A éC SATTAVES

(Tévor avé £10g) €) (€ avd €10G)
20.000 25.000.000 950.000
50.000 45.000.000 1.750.000
100.000 90.000.000 4.000.000
200.000 160.000.000 6.800.000

W H avaloyia «BIOBIAGTIOPEVWY ANUOTIKGV ATTOBAATWY» (Biodegradable Municipal Waste, BMW) avépxetai
XapaKTNPEIOTIKA o€ 50—70% TOU £TACIOU OyKOU atToBAATWYV.

@. 2upTteplAapBaveral To KHOTOG £YKATAOTAONG TNG Hovadag emetepyaaiag, Xwpig tn datrdvn yia mv ayopd yng, 1o
KOOTOG TNG APXIKNAG MEAETNG Kal T OXETIKA QopoAoyia. O1 TIEG Tou TTivaka agopouv Tn Aavia. ZTnv KevipikA Eupwytm
TO KOO TOG TwV eyKaraoTdoewv gival 1,5 -2 @op€g uwnAdTEPO, €10IKA 0T Meppavia. [21]

@. AeiroupyikéG OomTAveg, €EaIPOUPEVWVY TWV dATTAVWY UETAPOPAS, 61d6eong Twv UTTOAEIUPATWY, dATTAVWV
TIPOOWTTIKOU Kal €1l008AUATOG TTOU TTPOKUTITEl aTTd TNV TTWANC N TwV UTTOTTPOIOVTWY Kal TNG EVEPYEIAG TTOU TTAPAYETAL.
O Aeiroupy IkéEG daTTaveg TTEPIAGUBAVOUY TO £THOI0 KOO TOG G UVTIPNONG, TO OTTOI0 avépxeTal o€ 3% Twv daTTavWV Tou

apxIKoU KepaAaiou. [22]

KoéoTtog Aspiotroinong - NMupdAuong

Miv. 9: ZxeTkéC datrdvec agplotoinong — TupdAuonc. [15]

OIKOVOUIKA oTOIXEiO

@

Amodoon Aatrévn ke@ahaiou ¢ A&1ITOUPYIKEG BATTAVES @
(tévor ava £10g) € (€ avd £10G)
20.000 (8.000.000)-15.000.000 800.000
50.000 35.000.000 1.200.000
100.000 60.000.000 2.100.000
200.000 90.000.000-100.000.000 3.300.000

W FupTrepIAaUBAvEl TO KOOTOS EYKATAOTAONG TG HOVABAC £TTEEpyaciag, Xwpic TN SaTdvn yia TNV ayopd yng, To
KOOTOG TNG APXIKNG MEAETNG Kal T OXETIKN QopoAoyia. O1 TIEG Tou TTivaka agopouv Tn Aavia. ZTnv KevTpik Eupuwytm
TO KOO TOG TWV £YKATAOTACEWV €ival 1,5 —2 @opég uwnAoTePO, €10IKE oTn Mepuavia. [22]
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

@ NeIToupyIkéG OaTTAvEG, €EAIPOUPEVWY Twv OATTAVWY UETAPOPAS, O1a6eong Twv  UTTOAEIUPATWY, OATIAVWV
TIPOOWTTIKOU, KABWS Kal €I000ANOTOG TTOU TTPOKUTITEI ATIO TNV TTWANGCN TWV UTTOTIPOIOVIWY Kal TNG EVEPYEING TTOU
mapdyeral. O1 Aeitoupyikég daTraveg TepIAapBavouv Kai To KOOTOG TWV X NUIKWYVY UAIKWV OTTwg, o§uyovo, QUaIKO aEpIo,
alwTto Kal aoBeaTdAIBo, kabwg ermiong Kal 7o €TACIO KOOTOG OUVTHPNONG TTOU avépxetal o€ 3% Tou KOOTOUG TOU
apPXIKOU KeQaAaiou. [22]

O apiBudg Tou aTAPAITTOU TTPOCWTIIKOU avépyeral o 25-40 droua, avaloya pe m péEBodo emeepyaaiag, TNV
TEPIOX N EYKATACTAONG TNG MOVAdAG, TOV apiBud Tou JIOIKNTIKOU TTPOCWTTIKOU TTOU aTTagyoAsital. To KOOTOG yia Hia
amrAf eykaTdoTaaon agpioTroinong Piopadlag yia EuAwdn atréBAnTa, TTou TrepIEXouv 45% uypaoia kaTtd BApog, avépy eTal
o¢ mrepitou 1.000.000 € ava 1.000 kW. [23]

>e TIpOO@aTN MPEAETN TTApOUCIAlovTal TA TEXVIKA KOl OIKOVOUIKA OTOIXEid TPIWV UTTOBETIKWY EYKATAOTAO EWV
Tapaywyng evépyelag amd kauon atmofAnTwy otnv Treploxny Castilla y Leon, pe kaBapr) mapaywyn NAEKTPIKAG
evépyelag Tou avépxeral oe 10-22 MWe. H kaBapr] atrédoon o nAeKTPIKN evépyela uttoAoyioTnke og 22-25%. Ol
datrdveg ekpeTdANeuong Atav 75 €/ MWh yia eykatoaotdoelig 10 MWe kai 58 €/MWh yia eykataoTtdoeg 22 MWe. H
TeEXvoAoyia auth éxel epappooTel o€ yeydAn KAipaka kai utropei va BewpnBei wg wpiun Texvoloyia.

KéoTtog Mnxavikrig Emegepyaoiag

Mpiv TNv eme€epyacia Twv aTTORAATWY € EYKATACTACEIS ATTOTEPPWONG, 0 PIOAOYIKO KaBapIoWo 1 pue AAAn WEB0DO,
TIOAU cuxvd Ba Trpétrel va uttofAnBolv oe TTpo-eTEEpyaoia PJe PINXavika péoa. H mpo-emeepyaaia epIAauUBAVEI
TagIvoUNon, QUOIKN eTTEEEpyaaia, YeTagopd, atabepotroinan, KATT. [24]

Ta €€oda peTa@opds oxeTiCovial ueca Pe TNV améoTaON, PE MUA TTOU KUpaiveral JeTagu 7-20 €/16vo. O1 datraveg
emegepyaaiag kupaivovtal atrd 50-100 €/16vo, avahoya pe Tn SUVAUIKOTNTA.
O1 datrdveg apyikou ke@aAaiou i eTEVOUONG BpiokovTal og uPnASTEPa TTITTED O ATTO TIG AEITOUPYIKEG BATTAVEG.

KéoTog AiIttacparotroinong
MepiAapPBaver Tig akdAouBeg KaTnyopieg dATTOVWV:

= Aamdveg yia TNV ayopd yng

= Amaitfoelg o€ emipdvela eddpoug avd Povada atrédoong TNG EyKATAoTaoNG

= MéyeBog povadag

= [looooTd XpnoiuoTToinong EYKATOO TAOEWV

EmiAoyn TexvoAoyiag, €10IKG 0 BaBudg (Kal n TEXVOAOYIKA TTOAUTIAOKOTNTA) TNG d1adikaaiag eAEyxou
KaBapoTtnra dlaxwpiouoU TwV TTywy

H @Uon kai n d1dpKeIa Twv CUUPACEWY KAl TWV EI0EPXOMEVWV UAIKWV

Eicodniuata ammd tnv TWANGCN TOU TTPOIGVTOG, OXETIKA WE TNV TTOIOTNTA TNG TIPWTNG UANG KAl TNV WPIKNOTATA TOU
TEAIKOU TTPOIOVTOG

H Armraopartotroinon eival 1©1aiTepa KATGAANAN wg eTTeEepyaaia TTou amoTPETTEN TN BIABECN TWV OPYAVIKWY aTIOBAATWV
oT0 £€60g0G. Ta KUpIa TTAeOVEKTAPOTA £ival OTI TTOPACKEUAZETAI £va XPrOIUO KAl EVOEXOPEVWG TIOAUTIYO TTPOIOV aTTd Ta
armOBANTa Kal €AQYXICTOTTOIOUVTAI Ol APVNTIKEG ETTITTTWOEIG atd Tnv ameubeiag dIGBeory Toug oTO €00POg, OTTWG N
TIAPAywy f agPiou Kal 0 OXNUATOPOS TTPOIOVTWY £KTTAUONG HE uYNAS BODs.

To KupIdTEPO £UTTODIO TNG MEDBOOU €ival N ATTOTEAECUATIKF XPACN TOU TEAIKOU TTPOIGVTOG. YTTAPXEl MIKPO evOIQ@E POV

yIa dnPooIES N IBIWTIKESG ETTEVOUCEIG YIA TV KATOOKEUN €yKATAOTACEWV AITTACPATOTTOINONG, €AV TO TEAIKO TTPOIOV TTOU
Tapdyeral dev PTOPEl va XxpnoiPotroindei Adyw averrapkoug ToldTnTag.
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XpAoN uTTOTTPOIOVTWY EAIAG Kal EAaloAddou

Miv. 10: Amaoparormroinon xwpig BeBlacuévo agpiaud. [15]

OIKOVOMIKA OTOIXEiO
Atédoon Aamraveg kegalaiou AaToupyikég damdaveg ¥
(Tévol ava £1og) €) €)

2.000 300.000 130.000
5.000 600.000 240.000
10.000 900.000 400.000
20.000 1.300.000 730.000
50.000 2.200.000 1.350.000
100.000 4.500.000 2.600.000

Mv. 11: Ammaopartorroinon pe Belacuévo aepiopo. [15]

OIKOVOUIKA OTOIXEIO

Atmrodoon Aarrdveg Ke@aAaiou @ AsiToupyikég Satmaveg @
(Tévor ava £10g) € €)

2.000 550.000-800.000 270.000
5.000 950.000-1.500.000 550.000
10.000 1.600.000-2.700.000 950.000

20.000 2.700.000-4.700.000 1.600.000

50.000 5.400.000-9.400.000 2.700.000

100.000 9.400.000-16.100.000 5.400.000

@ SupTtepidappavovral n datrdvn yia Tnv ayopd TG yng, N Oamrdvn WEAETNG TIPOYPANUATIONOU KAl KOTAOKEUAG TWV
EYKATAOTAC EWV.

@) AEITOUPYIKES BATTAVEG EKTOG TWV dATTAVWY 81ABECNG UTTOAEIUPATWY, PJIC BWYV TTPOCWTTIKOU, TWV £1000NU&TWY aTTo TIG
TIWANOEIG TWV UTTOAEINUAT WV - UTTOTTPOIOVTWYV. [25]

Kéotog Avaegpofiag Emregepyaciag (Xwveuong)

H avaepofia ere€epyaaia eival KAaTGAANAN yia Ta uypd améBANTa Twv eAaioTpifeiwv. MapdyeTal Bio-aépio TO OTToI0
MTTOpEi va X pnoiyoTToinBei yia Bépuavon i TTapaywyn eVEPyeIag, UTTO Tov 6po OTI UTTApPXEl ayopd yia TO TTPOIdV auTo.

Miv.12: XwpIioTA xwveuan, &npr péBodog. [15]

—
o

.

OIKovOouIKG oToIXEiO
Amédoon Aotravec kepaAaiou @ AsiToupyikég Samaveg ©
(Tévor avéd £10¢) (€) (€ avd €10C)
5.000 2.900.000-3.100.000 120.000
10.000 5.300.000-5.600.000 220.000
20.000 9.500.000-10.00.000 400.000
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Mv.13: Juv-xwveuon, uypr péBodoc. [15]

OIKOVOUIKA oTOIXEia
Atodoon @ Aatrdveg Ke@aAaiou @ A&1ITOUPVYIKEG BATTAVES ®)
(Tévol ava £10g) €) (€ ava €10g)
20.000 3.700.000-4.500.000 130.000
50.000 4.600.000-5.500.000 150.000
100.000 10.500.000-12.500.000 350.000

@ H avahoyia BMW (Biodegradable Municipal wastes, BioamodouoUueva dnuoTiKG atréfAnTa) avépyeTal G€ TTEPITTOU
100% Tng €TAOIAG €10 aywynG.

@ NepIAapBaver To KGOTOC TNC EYKATACTACNC, EKTAC ATIO TN SATIAVN TOU HNXAVOAOYIKOU £EOTINIGHOU VI T JETOTPOTTH
TOU BIo-agpiou, Twv GOpwV Kal TG daTTévng TNG apX KNG MEAETNG. [26]

@. E&aipouvTail o1 datrdveg perapopdg, d1dBeong UTTOAEIPUETWY, apoIBEG TIPOCWTTIKOU, EI008ANATA ATTO TTWANOEIG TWV
UTTOTIPOTIOVTWY, KOBWG €TTiong Kal €l00dfuata atmd tnv TTwAnon 1ng evépyerag. O Asmoupylkég daTTAveg
TrepIAapBAavouv TIG ETAOIEG OATTAVEG GUVTIPNONG EKTIHWHEVEG 0 4% TOU KOOTOUG TOU apXIKoU Ke@aAaiou. [27]

O damdveg TPOCWTKOU TIOIKIAOUV aTTd £yKATAOTAON O€ €YKATAOTAON Kal Kupaivovtal amd 5-15 droua yia k&Be
100.000 T16voug ava xpoévo kal eykardoTtacn. O ouVOAIKEG AEITOUPYIKEG OATTAVES, €KTOG TwV €EO0WV PETAPOPAC,
propei va avéABouv oe 6 € avd Tovo [28]. H péon katavaAwaon NAEKTPIKNG EVEPYEIOG OTIG EYKATOO TACEIG €ival TTEPITTOU
0,2 kWh avé kuBikd péTpo TTapayopevou Bio-agpiou Kal n katavaAwaon BepudTtnrag katd tnv emegepyaaia eivar 0,83
KWh avda kupiké uétpo Bio-agpiou.

21nv EE, n avagpodfia emefepyaaia xpnoipgoTroigital yevikd otn epuavia, otig Katw Xwpeg kai otn Aavia, e€eAicoeTal
otnv lotravia kai Tnv MNopToyaAia Kal X pnoigoTIoIEiTal O TIEPIOPIOKEVO BaBud o AAAEG XWPEG OTTWG N Zoundia, To Hv.
Baaikeio kail n FaAAia.

Me Bdon TiG Aiyeg OXETIKA eykaTtaoTdoelg emegepyaciag atnv Eupwtn (o€ oxéon pe 1n &1d6son o1o €da@og, TNV
AITOTEPPWON KAl TN AITTACPOTOTTOINGN ), TO KABapd KOATOG £TTEéE pyaaiag TToIkiAAel peTagu 60 kai 150 €/r6vo.

AN OXETIKA TTPOYP AUHATA

= Impel Olive Oil (Aiktuo Impel)

= KinTég Kal eUENIKTEG eyKaTAOTAOCEIG £TTECEpYaTiag amoBAATWY yia UIKpoU Kal yecaiou PeyéBoug eAaloTpiPeia
(MOWOM)

= AvAaTTuén eykaTaoTdoewy £TTeCepyaoiag ammopARTwy eAaiotpiBeiwy ye nAiakn atréotagn (SOLARDIST)

= Xprion uypwv atoBAATWY eAaloTpIBEiwy yia Thv TTapaywyn Blopdlas Scnesdesmus obliquus.

= Xpnoluotroinon Twv TPOTTOTTOINMEVWY QAIVOAWY EAAIOTTUPAVWYV YIA TNV TTPOETOIMACIO OUYKOAANTWY TUTTOU
resol.
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Aiaxeipion AoAATwv

"Setting up a network of Technology Dissemination Centres
to optimise SMEs in the olive and olive oil sector".

Ailayeipion ATToBARTWYV




Aiaxeipion AoAATwv

H «EykukAotraideia Tng EAIGG» gival yia ouhAoyn 12 ekddoewyv TTou armoTeAOUV HEPOG TOU TTpoypdpuaTog TDC-OLIVE,
TO OTTOI0 o av OTOXO £XEI TN GUAAOYI TTANPOYOPIWY OXETIKA PE TOV TOPED TOU AAIOAADOU Kal TNG EMITPATTECIAG EAIAG.

H ékdoon auth mpaypaTtomoiOnke pye Tnv utootipién TnGg Eupwtaikig Evwong oTo TTAQicIO Tou TTPOYPGUUATOS
«EupwTraikd Aiktuo Kévipwy Aiddoong Texvoloyiag yia Tn BeATIwan Twv YIKPOPESAiWY ETNXEIPAOEWY GTOV TOUED TOU
eAaioAGdou kai TG emTpatréiag eMdg» (FOOD-CT-2004-505524). H dpdon auth evidooeral oo 6° Mpdypauua
MAaioio kai €181IKOTEPa 0T g paTikry EvotnTa 5 «[Moiétnra kot Ao@aAeia Tpo@ipwv» .

To @UAAGBIO auTO, Ot Kapia TTEPITTTWON dev ekPpdlel TIG aTTéWelg Kal TIG TTpoo dokieg NG Eupwtraikrg ‘Evwaong yia Tn
MEAAOVTIKH TTONITIKF) OTOV TOPED TOU €AaIOAGBOU Kal TG EMTPATTECIOG ENIGG.

To @uM\adio auté ouvtdxBnke amdé TO0 Bremerhaven Technology Transfer Center Trpokeipévou va
ouutrepiAngBei omv «EykukAotraideia Tng EAIGG» Kol HETAQ PACTNKE OTA €AANVIKA amdé 10 IVomTolro
Texvoloyiag MNewpykwv Mpoidévrwv Tou EBVIKOU I8puparog AypoTikng 'Epeuvag (EGIATE). To IvoTiTtouTto
Texvoloyiag Mewpykwv MMpoidviwv dev @épel kapia €uBOvn yia TNV akpifeia Twv TANPOPOPIWV TTOU
meEPIEXOVTAI OTO QUAAGSIO. Agv EMITPETETAI N ME OTTOIOSATIOTE TPOTTO AVATIAPAYWYH TOU YIA EUTTOPIKOUG
oKOTrouC.




Aiaxeipion AoAATwv

Eicaywyn

Ta Kévipa Aigdoong Texvoloyiag (Technology Dissemination Centers, TDCs) atmoreAolv éva Eupwiraikd dikTtuo
TEOOAPWV KEVTpWYV, aTnv EAAGDa, loTravia, ITaAia kal Mepuavia, pe OKOTIO TNV TTAPOXN UTTOOTHPIENG OTIG UIKPOUED Qi Eg
emixeipnoeis (MME) Tou kKAGdou.

Kupiog atdxog Tou dikTUoU gival n dnuioupyia ouyxpovwy MME, pe €£eIdIKEUPEVO TTPOCWTTIKO TTOU VA XPNOIUOTTOIET

VEEG TeXVOAOYiEG yia Tnv TiPOcoBacn oTnv TANPOEOPNOoN Kal YEVIKA va XPENOIUOTTOIEl KAIVOTOUIKA TEXVOAOYIKA
oucTAuara. EmmmAéov, 1o Tpdy papua @IAodogei va auvdiael Tic MME pe Ta gpeuvnrikd KEvipa Kail IvoTiToUuTa.

MapadAAnAa, oTOX0g TOu TTPOYPAUMATOG €ival n BeATiwan Tng TTOIGTNTAG TOU TIPOIOVTOG, KABWGS Kal n dlaxeipion,
avaKUKAWGO N Kal EmavaxpnaipoTtroinon twy ammoBAfTwy TTou TTapdyel N eTIXEipnon Pe Tn dilopydvwaon eKTIAIOEUTIKWYV
OEPIVAPIWY Kal TNV TIApox ) TTANPOQOPIWY O BEPATIKEG EVOTNTEG TTOU EVOIAPEPOUV TIG ETNXEI Pr OEIG.

TéNog, oTo TTAaicio Tou TTpoypdupaTog, Ba uAotroinBei yia oeipd evepyelldv Kal OpAcewv PE OKOTTO TNV aAAayn Tng
VOOTPOTTIOG TwV KaTavoAwTwyv Tng KevipikAg kal Bopeag Eupwtmg, woTte va aufnBei n katavaAwaon eAaloAddou Kal

EMTPATIEQ OG EAIGG.
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Mivakag Mepiexopévwy
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Aiaxeipion AoAATwv

N'vwpileTe OTI:

O kUploc napaywyoc emTpanediac eNIac kai ehaloAadou gival n Eupwnadikn ‘Evwon pe nocooTo navw ano 80%.

H Biounxavia emmpatmédiaog eAIdG Kal eAQIOAGOOU TTPOC@PEPEl anUAVTIKO apiBud Bécewv epyaoiag GTov aypo-
dIOTPOPIKO Topéa, pe TrEpIocoTEPES a1t 800.000 atrac xoAoUpeva AToua.

Ernoing evioc Tne EE napayovral nepiocdTepol and 12.000.000 Tovol ehaiokaprou.

Moo ooT6 80% TrepitTrou TNG PAlag Tou ETTECEPYAOUEVOU EAAIOKAPTTOU KATAANYEI OTA UYPQ Kal GTEPEG ATTOBANTA.

Eicaywyn

O kA&dog Tng emTpatEdiag €M1GG Kal Tou €AQIOAGOOU aITOTEAEI ONUAVTIKO YEWPYIKO Topéa oTtnv EupwTtn. Eivai
XapakTNPIoTIKG OTI TTO000TO Avw Tou 82% Tou eAaIOAGdOU TTOPAYETAl ATIO UIKPEG, OIKOYEVEIOKAG HOPPNG ETTIXEIPHO EIG
oTnv eupwrTdikh TTEPIoX N TNG Meooyeiou kal avTioToixei o€ 2.282.650 1ovoug eAaiohddou (Trepiodog 2003/2004). [1]

Mepioodtepor ammd 12.000.000 toévol eAiov KaAAigpyouvTal e€Tnoiwg ota kpdtn-péAn Tng EE [1], amd Tig¢ oTroieg
mapdyovtal Tavw atd 2.000.000 tévorl eAaiodddou oe trepitou 12.000 eAaiotpiBeia [1]. H peydAn mAciowngia Twv
KapTTwv (~92%) uttofaAAovTal o€ emeéepyaaia yia Tapaywyn eAaidAadou, evw 170 8% yia eTITpaTTEQa Xpron. TNV
TEPITTTWON TNG emTpaTtéCiag eNidg, N EupwTraikr) ‘Evwon ival kai TTaAI 0 peyaAutepog TTapaywyog d1ebvug (40-45%),
ME TTOOOTNTEG KATA TNV TeAeuTaia TTapaywyik Trepiodo petait 500.000 kar 600.000 TOvwyv, €1Ti GUVOAOU TTAYKOOUIAG
OuvoAIKAg TTapaywyng 1.300.000 Ovwv [1].

Bdogl Twv TToooTATWY TTOU TTapAyovTal Kal eTTEEEpyAdovTal, TIPOKUTITEN OTI N Blognxavia Tng eTpaTtréCiag eAIAS Kal Tou
eAaIoAGdOU gival TIPWTAPYXIKAG onuaaciag yia Tnv oikovouia Tng EE. ATroteAei kUpio Topéa epyaciag atnv Bropnxavia
TpoYiywv TG EE ka1 rpoo@épel epyacia og 800.000 aTtopa evidg Tng EE. Mooootd 90% TrepiTou TwV YETATTOINTIKWV
poVAdWY Tou KAGdOU aVAKEI TNV KATNYOPia TWV PIKPO-HECAiWY ETTIXEIPAOEWV [1].

O mepioxég otnv Eupwtn émmou KaAAiepyoUvtal eAaiddevopa €xouv OnTAaaiacTei amd 1o 1980 péxpl onuepa Kal
avépyovTal o€ 4.000.000 ekTdpia TepiTTou. O EAAIOKOMIKOG KAGDOG gival 0 OeUTEPOG ONUAVTIKOTEPOG AYPO-OIATPOPIKOG
kKAGdog otnv EE, pe péoo etioio mooooTd avgnong peyaAutepo atré 4%. To TTooo0Td KaTtavaAwaong auéRbnke €miong
KOl OTTOTEAEI O NUAVTIKO PEPOG TNG KABNUEPIVAG SIATPOPNG OXI JOVO OTIG TTAPAdOCIAKEG PETOYEIOKES XWPES, OAAG Kal
otn Bopeia Eupwmm. H katavéAwon auénbnke ta 4 teAeutaia €Tn Tavw atmd 35% oTtnv Eupwrtn kai Tévw atmd 15%
oTig HMA[1, 2].

Etnoiwg, Ta améBAnTa TnG emeéepyaaiag Tou ehaiokdprrou avépxovtal o€ 30 ekaTtoppUpia m3 [3, 4] ek TwV OTOIWV TO
60% eivar uypd kai 10 40% oTeped amopAnTa. H lomavia to 2002 tropriyaye 4.303.700 tOvoug €AQIOKAPTTOU, O
OuvoAIKGG 6ykog amofBARTwy aviABe oe 3,5 ekaroppupla Tévoug (~80% mg TTapaywyrng), omd Toug otroioug 2,1
EKATOUMUPIa TOVOI ATaV uypd armrdBANTa Kal 1,4 ekaropuupla oteped amméBAnTa.

Eik. 1: Kowvorikoi ehaiwveg ta €rn 1999/2000 [5].
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Aiaxeipion AoAATwv

Opoloyia TTou xpnoipoTtrolgital yio Ta a1ré BAnTa TWV eAaio TpIREiwv

H opoloyia 1Tou oxetigeTal pe Ta amréBANTa ival ATTOTEAECUA TWV SIAPOPETIKWY PEBAdWV £Eaywyrg Tou eAaioAddoU Kal
Oev gival TuttoTroinuévn aAAd eCaptdral amd Tnv KABe xwpa TTapaywyrig. H opoloyia TTou xpnoliyoTroieital oTnv
Treplox i TNg Meooyeiou TTapouaidleral otov lMivaka 1.

Mivakag 1: OpoAoyia yia Ta atréBAnTa [6]

Ovopa Meprypapn
Alpeorujo, orujo de dos fases, alperujo (E) | Yypn eAaiomupfva (TTPoKUTITEI ATTO TA 2-QaTIK& QUY OKEVTPIKG
€AQIOUPYIKA GUYKPOTAUATA)

Orujo, orujo de tres fases (E)
Mupnvac (EL)

Pomace (1)

Grignons (F)

Husks (I/TU)

Orujillo (E) Mupnvé&ulo
Alpechin (E)

Amovepa A kartaiyapog (EL)
Jamila (1)

Alpechin-2 (E)

Amdvepa A kataiyapog (EL)
Jamila-2 ()

Oil Cake/Press Cake

21ePE0 aTTORANTO OTTO Ta 3-QAGCIKA PUYOKEVT PIKA EAQIOUPYIKA
OUYKPOTAUOTA KOl TO UOPAUAIKA TTIEC THPIO

Yypd atmoBAnTa aT1rd Ta 3-QaoIK G (pUYOKEVTPIKA EAQIOUPYIKA
OUYKPOTHHOTA KOl TO UOPAUAIKA TTIEC THPIO

Yypd amoBAnTa atmod Tnv emeepyaaia Tou uypou eAaloTupriva
(6e0TEPN QUYOKEVTPION, EAAIO repasso, KATT.)

2TEPEO UTTOAEIUPA WETA TNV TTPWTN €KBAIYN TOU TTARPOUG
eAaiokdpTrou uETd aTd TTieon ) QUYOKEVIPION
Vegetable water/Fruit water (UK) Qutik& uypd aTd TV TTiEGN TOU EAQIOKAPTTOU

UK- English; E-Spanish; EL - EAAnvik@; I-ltalian; TU,-Tunisian; F-French

Tomol amroBARTWYV: MeEVIKA TTEPIY PPN

H adgnon tng mapaywyng eAalokapTTou cupBadifel Pe TRV alEnon Tou OYKOU Twv ATTORANTWY Kal TwV UTTOTTPOIOVTWY,
TIPOKOAWVTAG ONUAVTIKA uTtoRdbuion Tou TepiBdAAovTog. O1 TToadTNTEG Kal N olvBean Twv ammoBARTwWY TToIKiAAoUV
OPKETA Kal eTTnpedlovTal atré Toug akdAouBoug Tapayovtes (Emrpotr Twv Eupwtraikwy KoivotAtwy, 1992):

To €idog TnG eTTe epyaaiag

Tnv TTOKKIAIG TwV KAPTIWV

To péyeBog TNG KOANIEPYOU EVNG EKTATNG

Tn xpron UTOPAPUAKWY Kal AITTACUATWV

To xp6vo GuyKopIdH G Kal TO OTASI0 WPINOTNTAG

To KAipa Kal TIG KAIPIKEG OUVOIKEG

‘Eva peoaiou peyéBoug ehaioTpiBeio €xel duvaukoTnta epittou 10 — 20 Tévoug eAaidkapTTou/NUEPA KAl N TTApaywyn
uypwv atmoBATwyv utroAoyiCetal oe 0,4 m?/Tévo emegepyaopévou kaptrol tepimou. O péoog 6pog Tou OYKOU TwV
uypwv atroBAATWY o€ nuepriola Bdon avépxeral péxpl 8 m3 [6].

YV VY VY

Omwg avagépdnke TTapatrdvw, Ta uypd amdRAnTa €ival To KUPIO PEPOG TwV ATTOPAATWY KATA TNV £TTEEEPYACTIa TOU
ehalokapTrou [5,7,8,9]. ZTig TeploxEg emegepyaaiag Tng emTpatéfiag €AIdg Kal Tou eAaioAddou, Ta ammdBAnTa TTou
TIPOEPXOVTAl ATTO TNV BIOPNXavia avTimpoowTreUouv oXedOV Ta ¥4 MG GUVOAIKAG TTapaywyng atrofAATwy [10]. Autd
OQEIAETAI OTIG PHEYAAEG TTOOOTNTEG VEPOU TIOU Eival ATIAPAITNTEG OTA DIAPOPESG OTAdIA ETTEEEPYATiag TOU KAPTTOoU, KaBWwg
€TTIONG KAl yIa TNV TTAUGCN Tou €EOTTAIOUOU TNG JovAdag, 0 oTToiog TTAEvETAl UEXPI 3 POPEG NueEpNTiwG Ma éva péang
duvapikOTNTag eAaloTpifeio n péon atraitnon vepol yia Tnv TTAUCN Tou €§otTAIcoU uttoAoyiletan oe 0,07 Aitpakg
KOapTTOU TTEPiTTou. AuTo onpaivel 6T yia pia TTooétnTa 100.000 kg kapTrwyv TNV NUéPA, N péon {ATNon vepou Pdvo yia To
TAUCIUO Tou oTTAICOU gival 7000 Aitpa.
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Ta améBAnTa TepIExouv oTeped Kal uypd cuoTaTikd. H avaloyia petafy eAaiou, UdDATOG KAl OTEPEWYV CUOTATIKWV
eCapTATAl KUPiWG ammd Tnv TTPWTN UAN, TNV TEXVoAoyia eTeEepyaciag Kal Tov TUTTO Tou TEAIKOU TTpOoidvTog To oTddio
wpIMOTNTAG €TTNPEACel TN oUvOea N TOU TTPOIOGVTOG Kal Twv aToBAATwy. ‘Evag kaptrdg pe péoo Bapog 8,4 g, TeEpIEXel 7 g
vepo, 0,57 g €Aaio, 0,47 g udatdvBpakeg, 0,2 g QuTIKEG iveg, 0,08 g TTpwreiveg, 0,083 g avopyava aAara kai 0,03 g
BiTauives. H TrepiekTIKOTNTA O€ vEPO PEIWVETAI JE TNV wpihavon (ato Tpdaoivn g€ paupn eAld) péxpl 2 g v augdveTal
N TTEPIEKTIKOTATA TOU €Adiou [3, 4].

To vepd TOoU aAeopévou eAalokdpTrou TTePIEXEl HETOAND OTTWG GCwTo, aidnpo, K&AIO Kal €TTiong opyavikd ouoTaTtiké
OTTwg odKkXapa, opyavikd o&Ea, TmkTivn Kal TToAu@aivoAeg. OAa autd Ta cuoTaTtiké au§dvouv TO OPYavIKO QOPTIo TwV
armoBAATWY Kai 01 ATTAEG eyKATAOTAOEIG BIoAoyIKOU KaBapiopoU dev gival o€ BE0n va atropakpUvouv Ta puttoyova autd
ouoTaTikd atd Ta uypd amopAnTa. Tinég COD (xnuiIkA atraimaon oguydvou, chemical oxygen demand) 80-200 g/L kai
BOD; (BioAoyikr] atraitTnon ofuydvou, biological oxygen demand) 50-100 g/L dev eival oTravieg o€ uypd aroBANTa ATIO
Tnv emme€epyacia Tou eAaiokdpTtrou [14]. Eival xapakTnploTiKé 6T G€ dia Yéon povada BioAoyikoU KaBapiguoU aoTIKWV
Aupgdrtwy ol Tiuég COD kai BODg kupaivovtal petagt 400 kai 800 mg/L. EmmA£ov, To KUpIO @opTio TwV aToRAATWYV
arrd TNV €MELEPYATIa TOU EAQIOKAPTTOU ETTIKEVTPWVETAI O€ I WIKPT XPOVIKA TTEPIod0 KaTd Tn dIdpKEIa Tou £Toug (aTmd
NoéuBpio péxpl PeBpoudpio).

Emreepyacia eAaiokdp ToU Kal Trapayopeva amréfAnta

MNapaywyn emTp amédiag eAIGg

Ymdpyxouv did@opeg péBOdOI yia Tnv €meepyaaia TG emMTPATTECIAG MGG, KOIVO OnUE0 Twv OTToiwv &ival TO TEAIKO
oTdd10 TNG dladikaagiag TTou TrepIAaupavel Tn (Upwon. H cuvnBéoTtepn p€Bodog yia TNV TTapaywyr EMTPATEQWY EAILOV
(10iwg Tpdoivwy) eival n Aeyouevn lotravikr) u€60dog. To TTAPAKATW OXAMA TTAPOUCIAel dIayPAUPATIKA TV TTApAy WyN
auToU TOU EUTIOPIKOU TUTTOU:

AﬂRVEpG ATréxvepd ATrézvspa Aﬂ?/gpq
1 2 3 4 i 5
MAUoIO > ﬁ;'ﬁ'ggéHg > MAUOIYO | > MAUoIUO > MAUoIUO

v

S UOKEUQOIa ] MAGGIPO — ATTop dKpuvon ] FaAakTIKA

TeAiko

TIPOOV o€ véa GAun ™G UNTPIKA G GAUNG Z0pwon
9 V 8 v 7 MapKr] GVGKL’JK)\Q)CTE"]“ ““““ .4 6
ATiovepa ATTovepa N

Eikéva 2. Aidypappa porig emeéepyaciog mpdoivou gdaiokdpTrou pe Tnv lotravikh péBodo

A6 Ta oUuVOAIKG evvéa OTAdIO TNG £TTEEEPYAOIOG TOU KAPTTOU, T TTEVIE apopoUv TAUCIUO Kal Tn dnuioupyia uy pwv
armoBAATwv. Eival amrapaitnra Tpia TTAUCiyara PeTd TNy emeéepyaaia e To KAuoTIKG varplio (6-10 wpeg), £TO1 WOTE va
aImoOKPUVEEi N TTEpicoeia Tou AAKAAEWS ATTO TN OAPKa TOU KapTioU. To KauaTiké VATPIo UOPOAUEl TNV eAEUpwWTTdivn,
TIou €ival uTEUBuUVN yia TNV TTIKPR YEUON TwWV KAPTTWY) g€ OU0 £TTINEPOUG OUCTATIKA TNV UOPOLUTUPOCOAN Kai TO
YAUKOQITN TOU €AevoAkoU o&Ewg. To kauaoTikd vaTtplo EetmikpiCel TIG eAIEG Kal n CUJwon dlac@olilel m didxuon Tng
udpofuTUPOC BANG Kal TOU EAeVOAIKOU 0EEWG aTrd Tn odpKa ToUu KapTioU OTo uypd Wéco TnG CUpwaong (GAun) [12,13,14].
H {0uwon gival avahoyn e ekeivn GAAwv Aaxavikwy (Tr.X. ayyoupl) kair opeileTar o€ yoAakTiKG BakTrpia (Lactobacillus
plantarum kar Lactobacillus pentosus). H ouvoAikr| didpkeia ¢Upwong kupaiveral amréd 100-200 nuépeg [12,13,14,15].

Mia TutTIKA} cUOTAON TwV UYPWYV aTToBANTWY KaTd TNV emeéepyaaia tng emrpatédiog MGG TTapoucialeral aTov [ivaka
2. Evrourtoig, n oUvBeon Twv XOpaKTNPIOTIK WV YTTOPET va TTapouaidlel diakupdavoelg avadAoya pe Tnv TToikIAia Tng eNIdg,
N p€BodOo ouykoudrg, KATT. MNa Tnv emeéepyaoia 1 kg emrpatréQiwy AoV atrairouvtal TTepiTou 1,2 Aitpa vepou. H

10C
e




Aiaxeipion AoAATwv

€T Ola TTapaywyn emTpamrédiag eAidg otnv EE avTioToixei oe oo 6 peyaAuTepo Twv 750.000 TOVWY uypwv atoBAATwY
TIOU TTPETTEI VA ETTEEEPYOAO TOUV TTPIV O1ATEBOUV O € KATIOIOV ATTOJEKTN,.

Mivakag 2: Kupia xapok MPIOTIKA Twv Uypwv ammoBAATwY atro TiG EmMTPATTECIEG AIEG [6].

Xa paKTnpIoTIKO NaOH & Ngp 6 TrAUong AApn
pH 9-13 4
NaOH [g/L] 1,1-15 _
NaCl [g/L] - 6-10
EAcUBepn 0&0TNTA [g YAAGKTIKOU OEEW/L] - 6-15
MoAugaivéAeg [g tannic acid/L] 4,1-6,3 5-7
COD [g Oy/L] 23-28 10-20
BODs [g Oy/L] 15-25 9-15
AIcAUTA opyavika oTeped [g/L] 30-40 10-20

Mapaywyn eAaioAddou

H mmapaywyr eAaioAddou evtoTrifeTal o€ Tpia onueia:

l.  EAaiorpiBeia, trou eTre€epydalovral eAIEG Kal TTapAayouv eAaiGAado, uypd Kal aTeped atroRANTa

Il. Eykaracraoeic e€suyeviouoU (pagivapicc), OTTOU To [N KATAGAANAO yia avBpwmmvn KatavaAwon eAaidAado
uttoBAAAETON O€ €IDIKN eTTECEPYATia

lIl. MupnveAaioupyeia, 61Tou 0 eAalOTTUPrVaG UTTORAAAETaI O € eTTeSEpyaaia kal eEayeTal TO TTUpnVEAQIO

H emre€epyaoia Tou eAaioAddou ptropei va diaipedei o€ eTTa BApara:

1. NapaAafr Tou KaptTou

Metd Tn ouykouidr] o €AIEG TTapadidovTal OTIG UETOTTOINTIKEG MOVAdES yia eTegepyaoia 1o TaxUTePO Ouvatdv. H
METAQOPA TOUG YiveTal og TAOOTIKG TEAAPa (KAOUBEG) pE OTTEG agpIOPOU 1 TTAAOTIKOUG OAKOUG. Z€ TTEPITITWON TTOU
XpeiddeTal va ammobnkeubei o Kaptrog Ba TpEmmel va gival yia Jikpd XPovikd dIACTNUA GE XWPEO HE KOAG agPITUO.

2. MAUoI1HO

O1 ehiég ToTTOBETOUVTAI APXIKA OTN X0Avn TTAPAAABrG EAQIOKAPTTOU KAl OTN OUVEXEID PE PMETAPOPIKA Talvia odnyouvTal
OTO ATTOPUAAWTAPIO, OTTOU aTTOUAKPUVOVTAl Ta @UAAG Kal GAAa @epTd UAIKG. AKoAouBei TTAUCIUO yia Tnv atToudKpuvon
ZEvwv UAWYV (OKOVN, Xwua, KATT). To vepd PtTopei va avakuKAWBET HETA aTTd KATOKPAUVIO N TWV OTEPEWY CUO TATIK WV A
oinénon. Atmairouvtal Tepittou 100 - 120 Aitpa vepou yia tnv TAUon 1000 kg eAaidkaptrou. Merd 1o TTAUCI O
akoAouBei N GAean Tou KapTToU g€ EAQIOUUAO ] OTIACTAPA.

3. ZTAcINO-GAECN EAQIOKAPTTOU

21a Tapadociakd eAalotpifeia n GAeon Tou KaApPTToU yiveral We KUMIVOPIKEG WUAOTIETPEG. 2TIGC OUYXPOVEG HOVADES
xpnoigotroioUvral UETAAAIKOI PUAOI, OQUPOMUAOI KAl OTTACTHAPEG ME 0dovIwToUug Oiokoug. Edv o eAiég TTOU
uttoBdAAovTal o€ eTTeEEpyaaia gival TTaywpéves A TTOAU Enpég, TTpoaTiOeTal Yia PiIkpA TToodTnTa vepoUu (100 - 150 Aitpa
ava 1000 kg kapTTO0).

4. Mahaén

Metd tnv dAeon, n eAaiodUun avapiyvletal 0To JOAOKTAPA PETA TNV TTpooBnkn {eatol vepol. H pdaAagn atroTteAei
Baoikd oTAdIo TNG £TTELEPYATIAG KAl OUVTEAEI OTN CUVEVWON TWV PIKPWYV EAAIOOTAYOVIOiWV 08 PEYAAUTEPEG OTAYOVEG
Aadiou. MNa mn dieukdAuvon Tng diladikaciag n eAaioluun Bepuaiveral otoug 28-30°C [3]. 10 paAakTApa TTpocTiBETal
vepo péXP kal 100% Tng Moo dtnTag TNG £AAIOCUUNG, TPV Tnv €Eaywyr Tou eAaioAddou oe dIPacikd ] TPIPACIKO
QPUYOKEVTPIKO oUoThUA.
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Aiaxeipion AoAATwv

5. MapaAaBA Tou eAaloAddou

H mapadooiaki p€0odog Tng mwieong kai n d1adikagia Twv TPIWV QAcEwWV TTapdyouv To TTapBEVo eAaidAado Kal dUo
TOTTOUG ammoBAfTWY: Ta uypd amépAnTa (Kataiyapog) kar Ta oTeped ammofAnTa (eAaiotruprivag). H tTapadoaciakn
pEBODOG cival pia aouvexng diadikaaia (batch type process) mmou diagopotrolcital o€ dU0 QACEIG Ye TN TTiEon TwV
oAeopévwyv KapTTwyv. H uypr] @aon (uiypua vepou/Aadiol) diaxwpiletal apyoTepa TTPoKeIEVOU va AngBei To eAaidAado.
YtroAoyi¢eral 6t amd 1.000 kg kaprrou mmapdyovtal Trepirou 350 kg eAalotTuprjva (TrEPIEKTIKOTNTA O uypacia ~25%)
kal Tepitrou 450 kg uypd amdpAnTa (ammévepa). EvrouTolg, av kal gival o OIKOAOYIKK, N TEXVIKI QUTH €ival acuvexng,
YEYOVOG TTOU ATTOTEAET JEIOVEKTNUA YIa TH OUY Xpovn Blounyavia.

H 3-@aoikn dladikacia eival pyia ouvex g diadikaoia (continuous process) TTou £XEl AVTIKATOOTHOEI TNV TTAPAd 00 I0KI
MEB0BO. O aleopéveg eANiég ToTTOBeTOUVTOI Of €va 3-QACIKO (QUYOKEVTPIKO dlaxwploThpa (decanter), 6Tou Ta
Ola@opeTIKG pépn (eAatdAado, atrévepa, eAaloTTupAvag) dlaxwpeifovTal PJe TNV EMMidOPACN TNG QUYOKEVTPOU QUVAUEWG.
To kUplo peloveEKTNUA TNG HEBOOOU gival oI HeYAAEG TTOOGTNTEG UDATOG TTOU ATTAITOUVTAI KAl CUVETIWG N TIapaywyn
onuavTikoU 6ykou uypwv aToBAATwWY TTou TTPoKaAoUv putravaon. YmoAoyiCetalr 6t amd 1000 kg kapTrd, apdyovral
500 kg eAaiotTuprjva (TrepIEKTIKOTNTA O € uypaaia ~50%) kai 1200 kg uypd amoéBAnTa.

Mpiv pepikd xpovia €va vEo oUVEXEG CUOTNUA EPPAVIOTNKE OTNV ayopd, To 2-@aoIké oUoTnua (£Tong ovopalouevo
Kal "0lkoAoyikd cuoTtnua"). Ze autAv Tn dladikagia dev TTPooTiBeTal eTITTALOV vePd OTNV €AiofUun. Ta TeAIKA TTPOIOVTa
G emeepyaoiag eival 1o €AaIGAAdO Kal n eAaiOTTUPiva OTNV OTToid éxouv evowpoTwBel Ta amdvepa (uyph
ehaiotrupriva). Karé tnv emegepyacia 1000 Kg kaptrou mrapdyovrar 800 Trepimou kg atroBAATwy. Kiplo peiovékTnua
NG pEBSBOoU gival N dUokoAn Siaxeipion Toug Adyw Tou uwnAou TTocooToU uypaaciag.

6. KaBapioudg Tou eAaioAadou

Ta oTeped owpaTidla (Tepaxidia odpkag, AoloU, BpUuuuata TTUupnvOoEUAou, KATT) TTou Bpiokovtal dlaAupéva oTnv uypn
@don, 1 Bdapog Twv oToiwv uTToAoyileTal o€ TooooTOd 0,5-1% emmi Tou OUVOAIKOU BApoug TnG uyprng eaong,
armopokpUvovTal JE TN XPRAoN TTaAIVOPOUIKG KIVOUUEVWY KOOKIVWY (KOoKIva armmoAdoTrwong). AKOAouBei o TeAIKOG
AlaxwpIoPOG Tou EAAIOAGDOU aTTd Ta QUTIKA UYPA JE TN X PN QUYOKEVTPIKWY EAAIODI aX WPIC THPWV.

Ormwg 1dn avapépbnke, epapudlovral TPeIG OINQOPETIKEG eTTECEPyaOieg yia Tnv TTapaAaBry Tou €AaioAddou: n
Tapadooiakr, N 3-@acikA Kai n 2-@acikr. O1 dIAPopeg emegepyaaicg dIAPEPOUV CNUAVTIKA OTOV OYKO Kal Tn ouvOeon
TWV aTTOBAATWY TTOU TTAPAYOUV. ETOV TTAPAKATW THVOK O TTAPOUC IAovTal o1 S1aQopEG HETAEU TwV TPIWV &IadIKACIWV:

Mivakag 3: XUyKpIon OpIoUEVWY XAPAKTNPICTIKWY ommoBAATWY a1md TIG SIAQOPES ETTELE PyaTie G TTapaywyrng eAaioAddou

Mapadoaiakn 3 Ddoswv 2 Pdoswyv
2T1EPE0 UTTO Asipypa [kg/Tovo KaptroU] 330 500 800
Yypa amofAnta [L/TOVO KaptTou] 600 1200 250
DuTIKO VEPS TWV UYPWV ATTOBAR TWV 94 90 99
[%]
BOD: uypwyv amoBAfRTwy [g/L] 100 80 10
MoAu@aivoAeg oTa uypd amméf AnTa
[ma/L] 203 164 200
Acgiktng Mikp é6TNTOG 1,4 0,5 -

ATTé TOV TTApaTTAVW TTIVOKA TIPOKUTTTEN OTI TO 2-QaCIKO CUCTNUA dNPIOUPYEI HEYOAUTEPO OYKO OTEPEOU UTTOAEI UATOG,
TapAyel OUWG PIKPOTEPA TIOOA UYPWV aTTOBAATWY Kal XaunASTepeS TINEG BODs. Eival emmiong Xapok mpIioTiké OTI N
TIEPIEKTIKOTATA TOU EAQIOAGDOU O€ TTOAUQAIVOAEG €ival PIKPATEPN OTO TPIPACIKO aUOTNUA AOYW TWV UWPNAWYV TTOCWV
TIPOOTIOEéuEVOU vePOU [7]. TEAOG, TO eAAIOAQBO TTOU TTPOKUTITEl ATTd TN SIPACIKN €MEEEpyania eival UPNAAG ToIBGTNTAG
Kol oTa8epd oTnv ogeidwon [16, 17].

levikg, n eupwTrdikh Blounxavia eAaioAddou karavaAwvel Tédvw ammd 8.000.000 Tévoug vepou, evw TTapAyovTal
meploodTepol amd 4.600.000 tévolr uypwv atroPAiTwy kai 6.800.000 tévol oTepewv ammofAfTwy (Trupfva). O
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Aiaxeipion AoAATwv

okOAouBog Tvakag Trapouaiddel TIC dla@opEéG aTNV aTTdd0an Twy dlaPépwv £TTECEPYOCIWY O OUYKPION MHE TNV
arraitnon UGaTOoG Kal TRV TTapaywyr armoBAfTwy [1, 3, 4].

Mivakag 4: ATTodoTIKOTNTA £TTEEE PY AT IOG — KATAVAAWGN vEPOU — TTapayoueva atmoAnTa [18]

E I EL P
Noodtnta eAaioAddou (kg/kg kap1ToU)
[Mapadoaoiakd ouoTnua (TTieon) n.d. 0,20 0,21 0,22
B-@aoikd cuoTnua n.d. 0,13 0,21 0,2
P-paoikd cuoTnua 0,194 0,19 0,20 0,2
Efaywyn TTupiva n.d. 0,02 n.d. n.d.
NMoodtnta vepou (L/kg kKaptrou)
[Tapadoaoiakd ouoTnua (TTieon) n.d. 0,1-0,2 0-0,5 0,47
B-@aoikd cuoTnua n.d. 0,6-0,7 n.d. 0,85
P-@aciké ouoTnua 0,1 n.d. nd. 0,14
Ereped amofAnTa (kg/kg kaptrou)
[Mapadoaiakd ouoTnua (TTieon) n.d. 0,3-0,35 0,35-0,46 0,43
B-@aoikd cuoTnua n.d. 0,55-0,6 0,32-0,35 0,53
R-@aoiké ougTnua 0,775 | 0,70-0,8 0,8 0,79
Yypd améBAnTta (L/Kg Kaptrou)
[Mapadoaiakd ouoTnua (TTieon) n.d. 0,4-0,45 0,92 (0,75-0,85) 0,85
B-@aoikd cuoTnua n.d. 0,70-0,8 1,67 (3,0-3,5) 1,15
P-packd ouoTnua n.d. n.d. nd. 0,18

E-lomavia, I- ItaAia, EL- EAAGSa, P- MopTtoyaAic; n.d.- dev uttdpy ouv dedouéva
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Avaokotrnon tng diaxeipiong amroBARTWY gAaioTpiEiwv

O1 yébodol TTou X pnoiPoTToloUvTal yia Tn diay ipion Twv atmoPAATWY dIaPEPOUV avaAoya PE TN XWPA Kal TV TrEPIoX .
MNa tapadeiypa, otnv EAAGOa kai otnv ItaAia xpnoigoTroigital eupUTtata 1O TPIPACIKO ouoTnua. Ta améBAnra
xpeiddovral EexwpioTh emeCepyaaia yia Tnv uypr] @dacn (omdévepa) Kal TN OTEPEN @Aon (TTuprvag), oc €IOIKEG
EYKATAOTAO €IG OTTOU XPNOIUOTTOIoUVTal Opyavikoi SIaAUTEG (e€Avio) yia Tnv efaywyn Tou TrupnveAaiou. MEpog Tou
TUPAVA PETA TNV €Eaywyr] Tou gAaiou (TTupnvoEuAo), XpnoihoTTolEiTal wg Kaualun UAn katd Tn Apavan Tou uypou
ehaiotrupriva. To TupnvoUAO TTWAEITaI WG OTEPED KAUTIUO YIA KEPAMIKOUG QOUPVOUG, TOIPEVTEVOUSG KAIBAVOUG, OIKIOKA
B¢puavan, KATT, wg TTpwTn UAN yia AiTravon Ko wg TpéoBeTn ouoia yia CwoTpo®Eg.

ENEc I'chpeévo
EAaidAado
Neo6 > EAa|0Tp|B§|o
(3-Paoik6)
) | ATiovEDQ
Evépveia ¢
Muonva
\ 4
MupnveAaioupyeio < Evépvela
/ Kauon
MupnvéAaio T
Mupnvéguio
Kauoiya , Airaoua,
(CnoTn0mEc)
Emreénviosic:
Emeepyaoia TEeAIKS TIPOIGV Mpdm f ;"5'@1150 n
OAn

xApa 3: Emegepyaaia Tou eAaiotrupriva e TN 3-Qaaikr] QuyoKeVTPIKA HEB0dO [6]
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EAiég MapBévo
EAaidAado
EAaioTpiBeio
(2-Paciko)
Evépyeia 7
¢ Amévepa
Yypog Muprivag /
\ EAaiotpiBeio > .
v (2"- duyokévrpion) EAaidAado
MupAvag \
v Evé MupnvoguAo
, vépyela
MupnveAaioupyeio |¢— | PY
A
\ Kauon
MupnvéAaio / MupnvéEulo A
Katon MupoAuon
v v
HAekTpikA Evépyeia Evepyoc AvBpoKac
v
>1eped kauaipo, Aitraoua,
Bio-TToAupepr|, KATT
(QwoTpogig)
Eme€nvnoeic:
Emegepyaaia TeAIKS TIPOIOV MpwTn 1

evolduean UAn

IxApa 4: ETregepyaaia Tou eAQIOTTUPAVA E TN 2-QATIKH QUYOKEVTPIKA HEB0SO [6]

2Tnv lotravia Kai ei0IKOTEPA G TIG VOTIEG TTEPIOXES, OTTOU N TTAPAYWYI| TTPOEPXETAI OXEDOV OTTOKAEICTIKA aTTd PECAioU Kal
peyaAou pey€Boug ouveTaipiopoug, n SIpacikh PEBodog eEaywyng Tou eAAIOAGOOU X pnoidoTolEiTal 6€ TTooooTo 95%.
To kUpio amoBAnTO TOU TTapdyeTal amd Tn dladikaagia autn gival n uypr] eAaioTrupriva (alpeorujo ota lotravika). Mia
OeUTEPN QUYOKEVTPION TNG UYPNG eAaioTTuprivag TTapdyel To Addl deUTePNG QUYOKEVTPIONG (repasso) kabwg eTTiong Kal
uypa atmmépAnTa, o OyKOG TwWV OTToIwV gival NIKPOTEPOG aTTd Ta uypd armréBAnTa Tou TpIpacikoU cuoTuatog. H uypn
eAaIOTTUPAVO PETA TNV peiwon TnG uypaciag ptropel pe edikh emetepyacia pe opyavikolg diaAuteg va dwoel To
TupnvéAaio. TEAOG TO TTUpNVOEUAO, TTOU aTTopével PETA TNV aTToddKpuvon Tou AadioU aTd Tov TUPAva, YTTOPE va
xpnoiyotroinBei oav Kauolpn UAn, KaBwg Kal yio Tnv TTapaywyr NAEKTPIKAG €VEPYEIOG HE EYKOTAOTAOEIG WYIKPOU

peyéBoug (15 MWatt). Mia véa e@appoyn €ival n Tapaywyr evepyou avBpaka [6,3].
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To dipacikd cuoTnua Topdyel 60% TTEPICOOTEPO UYPH €AAIOTTUPAVO OE OX€0N ME TN ouvnBIopEvn EAQIOTTUPHV A TTOU
Tapdyeral ammd 10 TPIPACIKG cUoTna. To TpéBAnua ecival 1Id1aiTepa oNUAVTIKO OTIG PEYAAEG PETOTTOINTIKEG POVADEG,
TIOU 0€ TTEPiIodO aIxXUAG TTapdyouv PeyAAeg TTOOOTNTEG UYPRG EAaIOTTUPrvag TTou dUOKOAa etTeCepyadovral. YTapxouv
€miong Trepamépw TTPORAAUATO OXETIKA PE TN METAQOPAE Tou uypoU auToU atmoBAATOU Kal TNG OXETIKAG datTdvng
METAPOPAG.

ATTé dldpopeg UPEAETEG TTOU €XOUv yivel, €ival yvwoTé OTI pia péon duvapikéTnTa emefepyaciog MG UypAg
ehaloTTuprivag, o€ Blounxavikr KAipoka TTou e@apudlel evaANAKTIKEG e€TTeEepyaonieg, esivar TepitTou 15 ToOVOl/WpPa.
AvTioToIXEl O0€ éva apKeTd peydAho Tood atoBAATwY, KATAAANAO yia eVAANGKTIKEG €papuOyEG OTIwG N AiTravon, n
eAeyyoOUEVN KaUOT, N agploTioinan Kai n mapay wyrf {woTpoewy.

H avauién tg uypng eAaiotrupivag atd Ta dIQpaacikd cuaTApaTa Pe GAAa atréBANTa, OTTWG PEAGTEG KAl UTTO-TTPOIOVTA
emegepyaaiag Baupakog, Ba PReAtiwve Tnv TTapaywyr (WOTPOQWY HE UWNAAR TTEPIEKTIKOTNTO O TTPWTEivn, KABWg
€TTIONG KaI TV TTApAywyn UPnARG TTOI6TATAG OpyavIKoU AITTaopaTtog. MapdAAnAa, oAokAfpwon Twv pebddwv BepuIKAg
emegepyaaiag Ba PeAtioToTrofoel TIG daTTdveg Kal TIG TEPIBOANOVTIKEG €MIOPACEIG, TTX KAUON TWV TTUPAVWVY Yid
&Apavan, yepiKA ERpavaon TNG EAAIOTTUPAVAG, AEPIOTIOINGN YIA TTAPAYWYA NAEKTPIKAG EVEPYEIDG.

Me Baon tTnv urdpxouoa £peuva Kai TIG SIABECIUEG TEXVIKEG, Uia OAoKANpwUEvN €TECEpyaaia TNG Uypg eAaIOTTUPAVAG
TIOU TTPOKUTTTEI OTTO TO BIPACIKO OUCTNHA TTEPIYPAPETAI OTO TTAPAKATW OXANA:

—_
}c
[gr]
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Yypn mupriva
Avaueign AlaywpIopé g Mpogrnpavon Avdueién
Me Me ’ Me
MeAdooa Bappaki MoUATTa ATTovepa Mupriveg Mupnva
" =rpavon
A 4 \ 4 \ 4 l
2TEPEQ Armaoparo- 2" ATIOTEP pLOT j
Z0uwon moinon duyokévipion AepioTroinon E¢aywyn
A
) 4 Y v MupnvéEuho
ZwoTpoon NiTraopa NGO Téppa
v A 4
A 4
et sl 1505 HAektpiki Evépyeia MupnvéAaio
A 4
5 E 5G AvBpakag
. ) VEPYOG Av :
Y atoBANTa > ;
Ypa BAN BioatrokartdoTaon BiomToAUED, KATT
Eme&nvioeic: ¥ 47
Emegepyaciof  TEAIKO Mpwtn A Nepo 21eped (yia Aitravon)
[Npoidv evOIGuean UAN

ZxAua 1: OAokAnpwuévn dlaxeipion uypoU eAaloTTuprva atro dIPACIKO PUYOKEVTPIKO EAQIOUPYIKO TUYKPOTNUa [6]

T0C
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Aiaxeipion AtToRAATWV

AvooKOTTNON TWV KUPIOTEP WV EP APHOCHEVWYV HEBOBWYV Kal TEXVOAOYIWV £TTEEEPYATiOG

Ta TTapakdtw oToixeia Tpoépxovtal armd 1o TTPOypaupa INASOOP kai atroTeAOUV HIa €EKBET N OXETIKA UE TIG TEXVIKEG
KOl TG TEXVOAoyieg TTapaywyns eAaloAGdou kKal eTTPATEQWY AWV OTIG TTapaywyég Xwpes Tng EE. Ta dedouéva
TIPOEPYOVTAl OTTO PIa TTPOCPATN £PEUVA PE EPWTNUATOAGYIO oTnv EAAGSa, ITaAia kal loTravia. X uykekpiuéva, 0 OKOTIOG
TwWv gpwTnuatoloyiwv Atav va eCakpifwBel o apiBuds Twv eAaloTpifeiwy, Ta CUOTAPOTA €AQIOTTOINONG TTOU
epapuoCovTal, Kabwg €tiong kal o1 yEBodol eTTeepyaaiag emMTPATTEQWVY EAIWV.

O ak6AouBol TTiVOKEG QVTITIPOCWTTEUOUV KAl OUVOWifouv T OTTOTEAECUATA TWV £PEUVWV YIO TIG TEXVOAOYIEG Kl TIG
pEBSBOUG TTOU X pnoIPoTToIoUVTal QUTAV ThV TTEPiodo omyv EAAGSa, mv lotravia kai Tnv ITalia, yia Tnv €megepyacia Twv
armoBAATWY TToU TTapdyovTal KaTd TNV TTEEEpyacia m¢ emTpatrédiog eAIGS kal Thv Eaywyr Tou eAaloAddou. [19]

Mivakag 3: TexvoAoyieg yia Tnv emmegepyaaia, d160eon Kal eKPETAAAEUON Twv OIOAUMATWY TNG GAUNG kal Tou NaOH.
[19]

. Xwpeg
Texvoloyia EANADA ITAAIA IZMANIA

AtreuBeiog &1ia0gon Ta uypd aréBANTA TNG

oTtn 6dhacoa, ota Blounxaviag ppwoiung

TIOTAMIQ, KATT. eNGG diaTiBevtan pe

TOV TPOTIO AUTO.

Emegepyaoia ot --- To 80% Twv uypwv

KaTAAANAEG ammoBAATWY TNG

€yKATAOTAOEIG. Blounxaviag Bpwaolung

eNIGG eTTeEE pyACETAI UE TOV
TPOTTO QUTO.

E¢druion Tou Udarog. ME£pog Twv UypwVv aTTORANT WV
NG Blopnxaviag Bpwaoiung
€NIGG UTIOBAAAeTal O€ £EATHION
TOU UdaTOG PEXP! va An@BOei éva
OTEPES UTTIOAEIPPA, EVW O ATUOG
OUUTIUKVWVETAI KAl
ETIAVAXPNOCIYOTTOIEI TAl.

EmavaypnoigoTroinon --- Iveral o€ pikpr kKAipyaka. ['Eva peydho pépog Tou NaOH

Tou dloAUpaTtog NaOH ETTOVAXPNOIUOTTOIEITAI O
01000 XIKEC ETTECEPYOTIEC.

—_
}c
[gr]
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Aiaxeipion AtToRAATWV

Mivakag 4. TexvoAoyiec yia Tn diay ipion Twv ammoBARTwy Twv eAaiotpifeiwy [19]

TexvoAoyia

Xwpeg

EANMAAA

ITAANIA

IZMTANIA

Aefapevég e€aTIong

To 98% Twv atoARTWY
emegepyaderal ye Tov
TPOTTO AUTO

Mia onuavTikr TToooTnNTA
armoBARTWY emmegepyadeTal e
TOV TPOTTO AUTO

AiGdBeon aTo £5aPog

MNocoo 106 1-2%

Mepitrou 95%

‘Eva pIkpd TTO000TO TWV

armoBARTWY emTegepyadeTal KaT
auTév TOV TPOTIO.

Ymrep-Oii6non kai
avTioTpo®n 6ouwon

‘Eva pikpd pépog Twv

armoBAATWY dlay elpideTal pe TN
pEBoSO auth

XNUIKOG kabapiouédg

H mogdtnra Twv ammopAfTwy
TToU £TTECEPYACOVTAI E TN
MEBoSO auth €101 dev gival
OlaB6éaiun.

Mivakag 5: TexvoAoyieg Tou epapudlovTal opiokd yia Tn dlaxeipion Twv amoBARTwY eAaioTpiBeiwy [19]

Texvoloyia

Xwpeg

EAAAAA

ITAAIA

IZMTANIA

AldBeon oTo £dagpoc

Nocoo16 1-2%

AITTOo YaToTT0iNGN

Nocoo16 1-2%

NocooT16 1-2%

Kpokidwon pe
XPAO N NAEKTPICUOU

2KOTTOG €ival N KpoKidwaon Tou
OpYavIKoU TTEPIEXOUEVOU  TWV
amoBAATWVY  PE TN XpPAON
NAEKTPIKNG EVEPYEIQC.

AToTéQpwon Kalon Tng opyavikng ouaciag
UETA TNV £EATUION TOU UBATOG
ATOAITTWON 2KOTTOG €ival n atroudkpuvon
™G AImapAg @dAaong kai N
TEPAITEPW €EATUION TNG UYPAS
Qaong.
TDC
%
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EA\Gda

ITaAia

loTavia

B Nupnvéhaio (%) EAiraocua (%) HAia8son oto é5agpog (%)

ZxApa 2: MocooTd XpAong Tou eAaloTuprva o€ KaBe xwpa [19]

Mivakag 6: TexvoAoyieg diaxeipiong Tou ehaiotrupriva [19]

TTUpnveAaiou

XPNO IUOTTOIEITal YIa TNV
eCaywyn €haiou. To
KOOTOG eTTEE pyaaiag
avépyxeral o 100 €4
TTUPAVA TTEPITTOU.

XPNO IMOTTOIEITAl YIa TNV
eCaywyr eAaiou. To K6OTOG
METaQopdag eival 5 €/t
TTUPrVa TTEPITTOU.

. Xwpeg
Texvohoyia EAMADA ITANA IZOANIA
Eaywyn To 99% Tou TTupAVa To 60-70% Tou TTUpPr VA To 96% Tou TTUpAva

XPNOIJOTTOIETAl YIa €€ aywyn
ehaiou.

To kb6oTOG ¢V €ival dlaBEaio.

AITTao patoTroinon

MepiTou 10% ToU TTUPFVa
XPNO IUOTTOIETAI WG
Aittaopa. To K60TOG TNG
MeETaQopdg eival TrepiTrou 5
€/t TTupnva.

MepitTou 3% TOU TTUP VA
XPNOILOTTOIEITAI YIa AITTaOA.
To k6oTOG €ival axedOv
MNOEVIKO.

AidBeon ato Mepitrou 20-30% TOU
£00¢o¢g TTUPAVA XPNOIYOTTOIEi TAl WG
AiTraopa kai diatiBeTal
artreuBeiag oTo
KaAAlgpyouuevo £5agoc.
TDC
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Mivakag 7: TexvoAoyieg Tou epapudlovTal opiakd aTnv emmee pyaaia Tou eAaioTTupriva [19]

TexvoAoyia

Xwpeg

EAMAAA

ITAAIA

IZITANIA

AITToo yatoTroinon

MNoocooT16 1% TOU
TTAPAYOUEVOU TTUPAVO

Mocoot6 10% TOU
TTAPAYOUEVOU TTUPAVO

Mocootd 3% TOU TTaPaAYOEVOU
TTUpnva

Mapaywyn
NAEKTPIKAG
EVEPYEIOG E
Kauon Tou TTupnva

lNveral TpooTrdBeia yia

TTaPAywyn NAEKTPIKA G EVEPYEIOG
ME Kauon atroénpauévou TTuprva

Xprion Tou MooooTtd 10% Tou TUprva | Ze TTeipapaTikd oTAdI0 BpioKeTal
TTUPAVA WG até T TPIPACIKA n METOTPOTM TOU TTUPMAVA O€
KaUuoiun UAn ouoTAPaTa AeTITO GvBpaka

XPNOIMOTTOIEI Tl WG

KaUOoIun UAN
NGdI 2" Mepikd eAaloTpIBeia KaBWS Kal
QUYOKEVTPIONG Blopunxavieg TTupnveAaiou
(repasso) e&ayouv eAaIOAAdO e

(QUYOKEVTPION

Xprion yia - Metd Tnv amoudkpuvon Twv
{woTpoon BpauoudTwy Tou TIUPHvVa

Alaxeipion AtroBARTWYV

A6 10 amoBAnTa TToU dnuioupyolvTal KATd TNV eTeéepyaoia Twv eMTPATEQWY MWV Kal Tou €AaioAddou, ol
QAIVOAIKEG KOl OPYAVIKEG oucoieg, TTou eival utTeUBUVEG yia TIG UWNAES TIPEG BODs kai COD, BgwpouvTtal ol TTIo
TIPOPANMOTIKEG KATA TRV £TTECEPYaTia (Annesini, 1983).

To yeyovldg autd OXeTiCeTal JE TN XOUNAR OUYKEVTPWON OJWTOU KAl TNV UWNAA CUyKEVTPWON apyd dIaoTTWHEVWV
evwoewyv (1 Taviveg). Ta uypd atmméBAnTa Twv eAaiotpifeiwv (OMW) éxouv upnAd opyavikd TTepEXOUEVO Kol Ba
UTTéBETE Kaveig OTl €ival TTANpwG PIO-OIACTTWHUEVA, OUWG HEPIKA CUOTATIKA OTTWG OF TTOAUQAIVOAEG Kal Ta AITidia
armoouvrifevtar Je Bpadldtepo pubud atmd AGAAoug TUTTOUG aToBANTWYV, T.X. amd Tnv emefepyacia Caxapng. H
arroOOTIKN €TMELEPYATia TwWV Uy pwv aTToBAATWY aTtraitei ypriyopn Kai TTAfen BiodidoTracn Twv pUTTWY JE OIKOVOMIKA
AgIToupyia Twv HovAd WV ETTECEPYATIOG.

H peydAn TTOIKIAOPOP®ia TwV OUCTATKWY aTTaITE] OIAPOPETIKEG TEXVOAOYieG Kal peBOdoug yia Tnv eEGAeiyn i Tnv
ehaxioTotroinon Twv OUCHEVWYV €TIOPACEWY OTO TTEPIBAANOV. Mepikég péBodOI yia Tnv emefepyadia Twv Uypwy Kal
OTEPEWV aTTOBAATWYV aTTO TNV TTapaywy i EAAIOAGOOU TTapouaialovTal TTapakAaTw. ApXIKE, o péBodol autoi aToxeUouv
OTN PEWO N TOU OPYaVIKOU TTEPIEXO PEVOU KAl TOU OYKOU TwV atTORAATWY. 21N TIpAgn, ouvdudlovTtal cuxva PeTagu Toug,
Oedopévou 0Tl Ta ATTOTEAEOPATA TOUG TTAPOUCIAloUV BIaPOPES.

H agpdpia eme€epyacia Twv uypwv ommoBAATWY €ival ATTOTEAECUATIKI) JOVO £&v TO Opyavikéd TTEPIEXOUEVO €ival OX ETIKA
XaUNAG (11X 0 Adyog BOD/COD < 1 g/L) [26], evw n avaepodBia emeepyaaia ival atrodOTIK O€ TTEPITITWON uwnAou
opyavikou @optiou (Adyog BOD/COD > 1 ¢/L). Emouévwg n uywnA OUYKEVTPWON OPYAVIKWYVY Kal avopyavwyv
OUCTATIKWY KABIOT& akaTAAANAN Tnv Gueon emegepyaaia Pe TNV Xprnon aepopiwv Kail avaepopiwy Jebodwv. Zuyvd
€ival aTTapaitnTo va €QapuOooTEi CUVOUOO OGS SIAPOPETIK WV JIAdIKACIWV YIO ATTOTEAECUATIKN £TTECEpYaTia.

Aiayxeipion vypwv amoBARTWYV

Omrwg NdN avapépbnke, Ta uypd atméBAnTa Twv eAaIOTPIBEIWY aTTOTEAOUV €va aTtd Ta GNPAVTIKOTEPA TTEPIBOAAOVTIKA
TipoPAApaTa TNG Meooyeiou. Ta uypd ammoBANTa TToU TTOPAYyovVTal KATd Tnv £TTeEEpyaaia TG emTPaTTéCIaG EAIAG Kal TOU
ehaioAddou xopakTnpifovtal amd uwnA S opyaviko Kal avépyavo @opTio, TTou KaBioTd SUOKOAN Tnv emmeepyacia Toug.
H puTtavTikr IKavoTnTa TV UYpwV aToBAfTWY aimd Tnv emegepyacia g eNIAS ival ekaTd opég PeyaAuTepn atrd Ta
aonkd amopAnTa. O armAoloTepog TPOTTOG B1ABeoNnG (TTou epapudleTal orjuepa oTnv ITaAia) gival n e@apuoyr Toug oTo
€000 oG, yeyovog TTou dnuioupyei TTpoBAfuaTa Adyw TnG TOEIKAG ETTIOPAONG TwV TTOAUPAIVOAWY Kal MG pUTTAVONG TOU
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utToyelou udpopdpou opifovra. Movo 1o vepd amd TO TTAUCIUO TOU €AQIOKAPTTOU META Tnv TTapddocon Tou OTIG
EYKATAOTAO €IG €TTEEE PYyaTiag UTTopEl va xpnoioTroindei yia apdeuan, eTTeIdN €xel X aunAS opyavikd @oprio. [28]

Méxpl Twpa &ev UTTAPXEl KOMia TeEXVOAOYIKA Kal OIKOVOMIKG Biwaiun Avuon. Mevikd n emegepyacdia Twv uypwv
armoBAATWY prTopei va dlakplBei oe Tpia pépn avaloya Pe To €idog TNG ETTEE EpyaaTiag:

Mivakag 8: Kupleg TexvoAoyieg eTTe¢epyaaiag uypwv atrofAATwy eAaioupyeiwy. [29]

Mnxavikn ere€epyacia KaBilnon, unxaviko¢ d1axwpIioudc, eITTAEUCN, EOXAPIOUOC

AidBeon oTo €0agog, €EATUION Ot QVOKTEG Oefapevég, emeepyaaia
evepy ou 1AU0G, avaegpofia emetepyaaia

Karakpruvion, Kpokidwan, €miTAeucn, ofeidwaon/avaywyn, Tpoopdenan,
atrotéPpwaon, e€dtuion, dlaxwpEIoUOC Ye ueUBPavec

BioAoyikn emefepyacia

QuaoikoxnHIKN emesepyacia

H upnxavikl kal @uoikf emegepyaaia daxwpilel Ta uypd amopAnta o€ SIGAUTA Kal Pn-OI0AUTA CUCTATIKG, ME
QTITOTEAECUA TN PEIWGCN TOU OPYyaVIKOU TTEPIEXOMEVOU KaTA 40-60%. [31]

Mnxavikoi pé@odol ere§epyaciog

Ai1RBnon (Filtration)

H &inBnon eival pia ammd 11g TTaAaidétepeg PeBOBOUG yia TNV ATTOUAKPUVON TwWV OTEPEWV aTrd Ta uy pd atmmopAnTa. Ta
oteped TrepINaPBAvouv dpylAo Kal IAU, opyaviki ouoia, ICAuaTa atrd dAAeg emegepyaoieg, oidnpo, payydvio Kai
MIKpoopyaviouoUg. O diaxwpIiouog yiveral e Tn Boribeia TTopwdoug UAIKOU TIOU CUYKPATED TO OTEPEA KAl ETTITPETTEI TN
OléAeuon TNg uypng @dong Ta @iATpa UTTOPEi va €ival OTPWHPOTA APUOU, auuoXGAIkou A evepyol AvOpaka TTou
BonBoulv oTnv agaipecn Kal Twv TTI0 JIKPWYV hopiwv. H dinenon kabapiel To vepd Kai evioy Uel TNV ATTOTEAECUATIKOTNTA
NG ammoAluavong [24].

Mrropei va epappoaTei povn NG i o€ cuvduacud Pe AAAN Texvoloyia emegepyaaiag. H dinBnon ptropei va yiver gite
QUOIKA (ME BapudTnTa), €iTe BePIaoPEVa Pe eQapuoyn TTieang oTnv TTAEUPd 10000V 1| PE EQAPUOYH KEvoU oTnv TIAEupd
€€000U TwWv aTToBAATWY. ZuvrBwg, N 61INBNC N XPNOCIKOTTOIEITAI V1O TNV ATTOUAKPUVON TWV OTEPEWYV UAIKWYV aTTo Ta uypd
amoBAnNTa TTOU PTTOPEl va eptTodicouv Tnv Tepamépw eTeéepyacia (X @pagiuo cwAnvwv). H dinbnon yia tnv
QMO AKPUVON TWV AIWPOUPEVWY OTEPEWV ATTO Ta Uypd aTréBANTA BacieTal oTIG HEBGBOUG dlaXwWPICPOU PHEUBPAVWIV.

EmimrAguon (Flotation

H emirAeuon gival pia pnxavikl pé6odog diaxwpiopol Twv AlwPOoUUEVWY OTEPEWV aTrd Ta uypd amopAnTta. H xprion
evOG agpiou 0To oUOTNUA, OTTWG aépa rf alwTtou, dIEUKOAUVEI TO dlaxwplouo. H apxr Tng ueBddou eival armAi. To aépio
OloxeTeleTal UTTd TTieon ota amméBAnTa oxnuUaTtioviag AETITEG QUOCAANIDEG Kal TTPOOPOQATAl OTNV ETTIPAVEID TWV
OTEPEWYV, HEIWVOVTAG TOo €0IKO BApog kal dleUuKoAUvovTag TO dlaxwpliopo. TMa 1n dieukdAuvon Tng dladiKagiag
XPNOIMOTTOIoUVTAl X NUIKEG OUCiEG OTTWG:

I. Ouaieg Tou TTpokaAoUv apioud (foaming chemicals). H dnuioupyia agpou otabepotrolei TIG QUOAAIDES Kal
TOV a@pd oTnv €m@aveia TG OcapeviAg. Ze OIQOPETIKN TTEQITTTWON, €AV OTAPOTACEI O OXNUATIONOG
QUOOAIdWYV Kal appoU, Ta alwpoUueva aTeEPEG Ba KaTakpnUVIoToUv.

I. Ouaieg TTou KaBIOTOUV Ta alwpoUpueva ateped udpd@ofa. Me Tn XpPAON Twv OUCIWV AUTWY, TA AIWPOUMEVA
OTEPEA TIPOOKOAAWVTAI EUKOAOTEPA OTIC QUOAAIDEG TOU aépa Kal KIvOUVTAl TTPOG MV ETTIPAVEIA. AuToi Ol
XNUIKoi TTapdyovTeg KahoUvTal £TTioNG OUAAEKTEG (collectors).

. Mepikoi puBuio TIKoi TTapdyovTeg OTTwG pubuIoTéG pH, ouoieg TTou TTPOKOAOUV KPOKIBWON, KATT.

Epapudlovral did@opol TUTTOI £TTITTAEUONG, O OTTOI0I BIA@EPOUV KUPiIWG OTOV TPOTTO TTOU TTapdyovTal oI Quoalides H
EmirAcuon pe AioAeAupévo Aépa (Dissolved Air Flotation) eival n eupUtepn puéBodog TTou e@apudleTal Adyw Tng
AITOTEAEOUATIKOTNTAG OTAV ATTOUAKPUVON HEYAAOU €UPOUG OTEPEWV. MEXPI Twpa N ETTITTAEUON X PNOIMOTIOIOUVTAV HOVO
oc TelpagaTikd oTadio yia Tnv emefepyacia Twv amoPANTWV Twv eAaloTpifeiwy. H emimAeuon ptmopei va
xpnoigoTtroinBei yia TNV agaipeon tnG TOAU AETTTRG @Aong €Aaiou (YaAdkTwpa) oTa amopAnTa, aAAd n epapuoyn
TIapauével oplakr AdOyw TNG X aunAng avaloyiag datavn/égeiog. [27, 28, 22, 29]
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Opiopéva epeuvnTikG atmoTeAéopaTta Oeixvouv Ot gival duvaTto va agaipebei n Aiyvivn kai TToAupepr TNG Alyvivng atré 1a
uypa amépBAnra pe dibnon. Ta ouoTaTiKG auTd PTToPEi va dIOCTTOCTOUV OTn CUVEXEIQ aTTé KATTOIoUG MUKNTEG (TT.X.
Actinobacteria), TTou xpnoigoTtroioUv Tnv Alyvivn wg BpemTiké uttéoTpwya. [30]

Ka@i{non (Sedimentation)

H kaBifnon oTtnpifetal oTnV PeyoAUTEPN TTUKVOTNTA TWV JOPIWY ATIO QUTA TOU VEPOU yIa TV ATTORAKPUVOT TOUG OO
v udarikf @don. H diadikaoia ptropei va gival @uaikr (katakpriuvion Adyw BaplTtnrag) f eCavaykao pévn (o€
(PUYOKEVTPIKO Blax wpIOoTr 1 KUKAWvQ).

Metd amd Tnv a@aipean Twv oykwdWwV OTEPEWY, Ta uypd amoORAnTa péouv OTIG degauevég TTpwToRABUIaG Kabilnong,
O1Tou N TaXUTNTA PONG PEIWVETAI KAl TO alwpoUheva UAIKG BubBidovtal otov TTuBuéva Tng deCapevig. Ze autd 1o oTddio
armopakpuveral 1o 50% TTePiTTOU TWV SIOAUPEVWYV OTEPEWV Kal To 35% Tou BODs. ETriong, T OUCTATIKA TTOU ETNTTAEOUV
OTTwg 10 éAaio CUAAéyovTal ATTO TNV ETTIRAVEIX TwV deCapevwy. To UAIKS TTou KaBildvel (TrpwToBE0 pia IAUG) o UAAEyeTal
o€ Jia xodvn Kal odnyeital yia Tepaitépw emeepyaaia. MepIkEG QopéG XpNOIUOTTOIETal a0 BECTNG VIO TOV EAEYXO TWV
QveTTIOUUNTWYV 00 HwV. [31]

Ao NiTT Degreasin

Mpiv TNV eTre€epyacia Twv uypwv amoBAfTwy oTo cuoTtnua PioAoyikolu kabapiopyou, Ba TTPEmEl TIPWTA va
armopakpuvlei n AiTapr] @aon pe TN xpnon mayidag Aimv, 0gdopévou OTI uTTodiouv T OPAAN AgIToupyia Twv
BroAoyiKwV eyKATOOTAC WV ETTEEEPYATiag uypwyv atmmoBArTwy. Mapdyovrag amo@acioTIKAG ONUACIag yia TNV €TTIAOYNA
Tou KaTdAANAOU CUOTAPATOG ATTOANTTWO NG €ival To PEyeBog Twv eAaloaTayovidiwv. Ooo peyaAlTepa gival Ta oTayovidia,
T60O0 PeyaAUTeEPN €ival n TGO N TOUG va oxnuaTioouv £va @IAY €Aaiou oThv £TTIYAVEID TOU VEPOU, YIQ TNV ATTOUAKPUVON
TOU OTTOIOU XpnalhoTToloUvVTal EI0IKEG CUOKEUES, oI aTTOMTIWTEG (0il skimmer). O1 ouokeuég auTég eival INAVTEG 1) BiOKOI
armdé xaAuBa i TTAaoTIKG TTou BuBiovTal cuveX wg oTa uypd améBAnta. To éhaio TTpookoAANdTal atnv udpd@iAn edon
Kal OTN CUVEXEIQ ATTOUOKPUVETAI OTTO TNV ETTIPAVEIQ.

2TV TEPITITWOoN TToUu Ta oTayovidla Tou e€Aaiou eival TTOAU PIKPA A N OUyKEVIpwOn Tou eAaiou gival XounAn,
XPNOIUOTTOIOU VTl O1 PUYOKEVTPIKOI DIOXWPIOTEG 1] OlaXwpIoTEG BapUTnTag.

BioAoyikég péBodol eregepyaciog

Nipvee E€aTuioncg (Lagoons)

O1 Aipveg €€aTuiong eival pia atrd TIg TTAAGTEPEG PEBGBOUG YIa Tnv €TTegepyaaia Twv uypwv atmoPARTwY. ATTOTEAET
IKAVOTTOINTIKA TEXVIKI IO TNV €TTeEpyacnia uypwv amoBAATwWY PE PIKPS puttavTikG @optio. O1 Bioloyikég pébodol
emegepyaaoiag Baaoifovral otn dpdon PIKPOOPYAVIOUWY TTOU ATTOIKOBOPOUV Ta Opyavikd ouoTaTiké Twv atmoRAATWY o€
arrAoUoTepa, afAAB kal evepyelakd oTaBepdTepa TTpoidvTa. To KUPIO HEIOVEKTNPA Twy AIPVWV €EATUIONG €ival Ol
MEYAAEC EMIQAVEIEG TTOU GTTAITOUVTA Kal N WEYAAN TTEPiodog eTTeEepyaaiag TTou dlapkei TTeEPIGOOTEPO amTd 60 NuUEPES.
(32]

2AMEPa ol Aipveg e€ATUIoNG XpnolhoTroioUvTal yia "armoBrkeuon" Kol EATUION Tou UdATOG, VW TTAPAAANAQ £XOUNE Kal
SlaXwPIoPO Twy OTEPEWV ATIO TNV Uypn @Aacn Pe kaBiCnon. To P&yloTo TTOO0AaTO €ATUIONG UTTOPEI va @BACEl o€ TINEG
1m® ava 1m? katd Tn SIGpKeId evOC HAvVA. METG TNV €6GTHION TWV UYPWVY aTTORBARTWY, TA OTEPE TTOU OTTOMEVOUV
xpnoiyoTtroiolvral wg Airracpa. [20]

O Aipveg €€aTuiong cival atmAég eQapuoyEg, XapunhoU kOaToug, aAAd utdpxel Kivduvog pUTTavong Tou UTTOYEIOU
udpopdpou opifovta edv n Yovwon TnG Aekdvng dev eival owoThA ) €dv utmdpéel k&mmola diappory. KUpio yeloveKTnua
™G pEBGBOU eival n €éviovn ducoopia TTou avadueTal amd Ta uypd amoPAnTa, n omoia €ival avTIANTITA o€ PeyaAn
arméotacn. O puBudg e€dtuiong eapTdtal atrd 10 KAiPa Kal UTTopEi va dlapkEoel YEPIKEG EPOOPADES. 2TO TEAOG TNG
dladikaoiag TTapapével pia eAaioUyog Kal uypr) AdoTtrn. [32, 20]

Mé Ev: 0 1AUog (Activ I

O TTpWTEG EYKATAOTACEIS €TEEEpyaaiag uypwv ammoBAfTwy dnuioupynenkav TG apxés TG dekaertiag Tou 1930.
KUpiog OKotrdg TOTE ATAV N ATTOPAKPUVON Twv N OICAUTWYV OTEPEWV (TLX. AUPOG, TrepimTwuaTta). Ta diaAupéva
OuoTaTIKA (OPYAVIKEG EVWOEIG, ACWTO, KAl pWTPOPOG) aTToppitrTovTav ata Trotdpia [33]. Ta amoreAéouarta ATav TogIKA
Kol dnuioUupynoav CuvorKeg eUuTPOPIOUOU OTOUG UdATIKOUG OmmodEkTEG. H TTpwdTn PIOAOYIKN €TTEEEPYyaTia uypwv
armoBAATWY EMIKEVTPWONKE OTNV ATTOIKOOOUNC N TWV OPYAVIKWY TTHYWV AvO paka.
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2AMEPQ, N KaTdoTaon éxel aAAGEel pIdkG Kal Ta TTPOTUTTIA TTOIOTNTAG OTIC EYKOTAOTAOEIC €TTECEPYATIAg UYpPWVY
amoBAATWY €ival TTOAU upnAd. H péBodog eoTidletal otn BloAoyiKA eTeEepyacia Twy uypwv ammopARTwy, Adyw TnNg
XOUNAGTEPNG AEITOUPYIKAG daTTavng Kal TNG uWnASTEPNG aTTodOTIKOTNTAG O GUYKPION WE TN XNUIKA £TTeEepyacnia [34].
H péBodog TNG evepyous IAUOG cival n TepIioadTepo Oladedopévn BloAoyIKh eTTeEepyacia uypwyv atmoBARTWY aTOV
K6ouo [35]. H Biopala atroreAsital atrd BakTApia, TTou gival uttetBuva yia Tn 81adIK aoia aTToIKodOuNoNG Kal TTpwTolwa
Tou Tpwve Ta BakThpia. H diadikaaia autn TngG Brokévwong (biocenosis) KaAeital evepyr] UAAG.

H diadikaoia atroikoddéunong odnyei otnv TTapaywyr uwnAwyv 1TocothTwy IAUog, dlo&eidlo Tou dvBpaka Kal VITPIKA
16vTa (NO3). H 1IAUG avakuKAWVETaI PEPIKWG OTN deEapEVA agpiopoU Kal To TTAeOvaoua Ba Trpémmel va uttoBAnBel o€
Kdmola emegepyaaia Tpiv dlaTeDE yia TTEpaAITEPW XPAON.

BeATiwoeig otnv emeepyaoia Twv atroBAfTwy odynoav otnv Tpotrotroinon mng ueBddou atd pia deCapev agpopiag
emegepyaaniag, oe Eva ouvduaoud detapevwv TTou TrEPIAaPBAavouv agpdfieg, avoillkég (anoxic, dnA. ouvlnkeg GtTou 10
OlaAupévo ofuydvo eivar petall 0-0,5 ppm) Kal avaepofieg OUVONKEG, Ol OTTOIEG aTIOPAKPUVOUV avopyava OTolyEia
OTTWG TO ACWTO KAl 0 o POpPog [35].

Ma va yivouv katavontég autég o1 dIadIKaagies, Ba TTpETmel va avapepBouv auvioua HEPIKG Baaikd OToIX €ia.

Atropdkpuvon Appwviakou AJwTou

O alwToUXEG EVWO EIG OTTWG N ANPWVia, Ta VITPWON Kal VITPIKA GAaTa TTPOKAAOUV TO QAIVOUEVO TOU EUTPOQIGHOU KAl
gival emkiviuveg yia Tnv avBpwTrivn uyeia [33, 35]. H amopdkpuvan tou alwTou ommd Ta uypd omoBANTa Xwpileral o€
duo @aceig: vitpotroinon (nitrification) kai atroviTpotroinon (denitrification). Autd odnyei oTnv ogeidwan TNG opyavikig
ouciag KaBwg eTHONG Kal OTNV avaywyr TwV VITPIKWY O € VITPWON, Kal TEAoG o€ o&gidia Tou alwTou Kal agpio alwTo [35,
36].

H viTpoTtroinon TTpaypaToTrolEi Tal € évTova OgEIBWTIKEG OUVONKES Kal TrepIAauBavel dUo oTAdIA:

1. MeraTpoTr) TWV aPUWVIAKWY I6VTWY O MTPWON he TN dpdon vITpoBakTnpiwy Tou yévoug Nitrozomonas:
NH, +1,50,— NO, +H,0 + 2H"

2. MeTaTpoTrh Twv VITPWOWY IBVTWY C€ VITPIKA e Tn Opdaon vitpoakTnpiwv Tou yévoug Nitrobacter
NO; + 0,50, — NO3"  [33, 36]

H atrovirpotroinon eival 1o deUTePO GTABIO OTNV ATTOPAKPUVO N Tou alwTou ammd Ta uypd atmoBANTa, KATd TO OTTOIo OI
MIKpoopyaviouoi TTpocAapévouv TV armapaiTnTn EVEPYEIQ YIO TNV AVATTOPAYWYHA TOUG ATTO TNV avaywyr] TWV VITPIKWV
o¢ aéplo alwTo. MNa TNV avaywyh Twv VITPIKWY o€ AlwTO aTTAITEiTal oTIwadnToTE Pia TNy dvBpaka TTou PTTopEi va
TIPOEPXETA OTTO TIG DIAAUTEG OPYAVIKES EVWVOEIG TWV AKOTEPY A0TWV atToBAATWY. H akdAouBn oy éon Tapouciddel authv
™ d1adIkaoia;

2NO; + 2H" + 10[H] — N,1 + 6H,0 (33, 35, 36]

Atropdkpuvon ®wopo pou

O @woedpog cival oe PYeyaAuTepo Pabud utTeUBuvog yia Tn dnuioupyia ouVBNKWY UTPOPICHOU, CUYKPITIKA HUE TO
ACwTO, TTPOKAAWVTAG ONUAVTIKN augnon aTnv TTANBUGUIOKN TTUKVOTNTA Twv aAywyv. To aToTéAeCPa €ivail n peiwaon Tou
dlaAupévou oEuydvou oToug USATIKOUG ATTOOEKTEG Kal N BavaTwaon Twv udpoRiwy 0OpyavIo PJwV.

Katda tn BioAoyikn emegepyaaia Twv amoBAATWY, éva JEPOG TOU CGTOIXEIOU AUTOU EVOWUATWVETAI OTN KUTTAPIKA Bloudda
WG ATTaPAiTNTO OUCTATIKO TNG OOUNG TNG, EVW N TEpicoeia PTTopEl va atrouakpuvBei eite ue Brodoyikn diepyaaia eite e
XNUIKA KaBidnon. ZAuepa cupfaivel ouxvd va ATTOPOKPUVETAI O QWOPOPOG ammd Ta uypd atréBAnTa PE XNMIKA
diepyacia (kaBiCnon), xpnoiyotrolwvtag XNMIKA Tpdo Beta Ca(OH), kai FeCls. O @wo@dpog kaTtapubideTal €ite wg dAag
aoBeoTtiou | GAag oldrpou. Ta ICAuaTa TTapalapuBdvovTal €Te oTnV TTpwroyevh eite oTn deutepoyevr) Adotm. To
peloVEKTN O TNG pEBGBOU eival To augnuévo KOOTog Adyw TnNG XNMUIKAG emeéepyaoiag, evw TTapdAAnAa Tapdyovrai
upnAd TTo0d KaTakpnuviouévng AGoTrng, n otroia TTPETTEI va atroppli POEi. [34]
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FevikA epIypa@n TG pedddou

Eicaywy r atmo AR Twv

Ae€apevn kaBiZnong

AvakUkAwaon IAUog

Atovitpotroinan | Alatpogiké stress yia | NiTpoTroinon, agopoiwan opy. UANG
PO,% ¢€0doc T0 Acinetobacter AppwwvioTroinan, P04 gicodog

ZxApa 3: AIdypappua porg JE HEPIKEG ONUAVTIKEG AEITOUPYIEG OTNV ETTEEEPYATia TwV UYPWYV ATTORAATWYV. [33]

H pébodog Tng evepyoUs UAUOG TTepIAapBdvel TN XpAoN SIGQOPETIKWYV UIKPOOPYAVICPWY OTTwG BAKTAPIA, VNUATOEISK
BaktApia, TAevTdlwa i TpixoTToda (rotifers), mpwrdlwa kai @ukn (algae) [37]. Eivar onpavTtiké katd tn diadikaoia Tng
evepyoUs 1AUOG n UTTApXoUOoa HIKPOXAwPIda va oxnuari(el cuoowpatwpaTta, Ta oTroia Kabildvouv €UKOAQ,
Onuiou pywvTag dlauyn atréBANTA YE XAUNAR OUYKEVTPWON alwpoUuevwy oTepewy. [37] MNa Tnv emiTuyia TG ueBGdou
gival €ToNg onuavTiKG va yvwpilouue Toug TUTTOUG BaKTNpiwy Kal TIG aAANAETTIOPACEIG JETAEU TOUG. [38]

Mpdogara, Bio-avridpaoTrpeg pePBpavioy (MBRS), pe EWTEPIKN | EOWTEPIKA Povada pIKpo-0InBnaong (microfiltration)
kar uttepdInBnaong (ultrafiltration) apxiCouv va atroteAoUv eATTIOOQOPa eVAAAAKTIKI) AUGN GTa GUUBATIKA CUCTAUATA TNG
evepyoUs INU0G. Ta cuoTApaTta autd eival cupTtayr (atro@euyovtag Tn defauevr kabi¢nong), uwnAng amédoong (Ue
OUYKEVTPWOEIG AAOTING 2-3 QOpEG PeyaAuTepeg ammd Ta cupPBaTtikd CUCTAPATA) KAl IKavd yia eTTeEepyaaia uy puv
armoBAATWY TNG Blounxaviag Tpo@iywv pe uynAd COD.

AuTA n PéBoBOG (evepydg INUG) XpnolpoTroigital yia uypd amépAnta pe BOD < 3000 mg/L kal xpnolyotrolsiTal wg
delTepo OTASIO yia TNV emegepyaaia Twv uypwv atroBAATwy eAaloupyeiwv, POAIG dnAadr peiwBei To uwnAd BOD;
(20.000-35.000 mg/L) Tou avTioToIXEi OTa ATTORANTA AUTA. [39]

O1 YIKpoOPYaVIO Joi XpNOIMOTToIoUV TOUG pUTTOUG GTA aTIORANTA WG BPETTTIKG UTTOOTPWA, 0EedwvovTag Toug oe CO,
Kol TTapdAAnAa dnuioupyolv véa Pioudda (R Adotn). H evepydg 1IAUG aglotroleiTal ouvABwG yia TNV aQaipeon
OlOAUPEVWY KOANOEIBWY pUTTwV ammd Ta uypd amroéBAnTa TToU BpiokovTial O XOUNAR OUYKEVIPWON. YWNAEQ
OUYKEVTPWOEIG pUTTWYV OTA UYypa atréBANTA KAl apyEG KIVATIKEG ATTOMAKPUVONG Twv PUTTWY, KaBIoToUV T péBodo 10
okaTAAANAN yia dueon eTmegepyacia Kai OTOTEAECUOTIKY OTTOMAKPUVON TWV TTOAUQAIVOAWY KOl XPWOTIKWY OUCIWV
(Taviveg).

Avaepd Bia ereepyaoia (Anaerobic treatment

H avaepoBia emeéepyaoia amoteAei KATAAANAN péBodo yia Tnv ammoudKpuvon Tou opyavikoU @opTiou atd 1diaitepa
poAuopéva uypd atréBAnta. MpayuaroTtroigital omd BakTrpla TTou dev X pelddovTal oguy Ovo yia TNV aTToIKodOuNonN TwWv
OPYAVIKWV EVWOEWV atrd Ta uypd amopAnta. H avagpofia eme¢epyaoia yiveral Spws pe BpadlTtepo pubuo, eTeidn
auToi Ol WIKPOOPYQVIOMOi €XouVv XAunAGTepn METABOAIKA dpaaTnpiéTnTa ATTOIKOdOUNCNG atmd OTI ol agpoBiol, e
armoTéAeopa n avaegpdfia emegepyaoia va eival epioodTepo euaiobnTn amd TNV cepodfia péBodo. H avaegpdBia
emegepyaaia Twv amoBAATWY epapudleTal A0 Kal TEEPICAOTEPO £TTEIDN EMTPETTEI TNV AVAKTNON ONUAVTIKAS TTOCOTATAG
peBaviou yia xprion wg Tnyn evépyeiag. ETmAéov, kard tnv avaepdfia eTTeEepyacia TTopayovial GNUAvVTIKA HIKPOTEPES
ToooTNTES INUOG (AGOTING). Ta uypd améBANTa TWV eAaloupyeiwv gival KAaTGAANAa yia avaepofia eTTeEepyaaia, Kabwg
TO PUTTAVTIKO @OpPTio aTroTeAEiTAl aTmd OpyaviKEG Kal OIOAUTEG EVWOEIG, OTTWG OAKXAPA, TTNKTivh, K.ATT. Ouwg n
Tapaywyn pebaviou (methanogenesis) cuxvd trapepTodifeTal oTn BIOAOYIKN €TTECEPYATiA TWV UYPWV aTOBAATWV
ehaioTpiBeiwv. O1 uynAég ouykevipwaoelg COD kal BODs (mdvw atrd 7 g/L), n mapouaia TTOAUQAIVOAWY Kal AITTapuwV
otéwv OTa uypd amdpAnra TTpokaAoUv aoTéBela OTO PETABOAMIOUO TWwV HIKPOOPYAVIOUWY Ko CUPBAAAouv oTn
OUOO WPEUON TITNTIKWY AITTapwv oféwv. [20]
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Eav 10 opyaviké kai avoépyavo QopTio Twv atroBAATwY dev givalr upnAod, cival duvatdv n emefepyacia va yivel o€
EYKATAOTAO €IG AOTIKWV AUPATWV.

H emreepyacia pe 1n p€B0BO TNG evepyoUs INUOG EXEl HeyAAn IKavoTnTa agaipeong COD kal BOD; (éwg kai 80 — 85%
ToU OAIKOU @opTiou), aAAG povo €dv o pubBudg Aeiroupyiag eival TG TGEewg Twv 2-4 g/l ava nuépa. [20]

Quoikoxnuikég péBodol emesepyaciag

H ammoteAeoparikh emegepyania Twv vuypwv ammoPARTwy eAaioTpiBeiwv TrepIAapBdvel Tnv KartdAAnAn Tpo-eTTe€epyacia
pe pEBOBOUG OTTWG N dIBnon, n cucowpdTwon (flocculation) kail To @EATpdpiopya. Me Tnv €mAoyry Tou KaAUTepou
XNUIKOU Trapdyovta (TTOAUNAeKTPOAUTN) yia oucowpdtwon, eival duvatdé va atmofAnbei onuavtiké TToo0oTd
KOAOEIdO WV owuaTIdiwv ammd Ta uypd amoRANTa, Ta oTroia Ba agaipebolv aTn cuvéxea Pe Eva @IATpo duuou (sand-
bed). To TeAiké oTddio TTepIAapBdavel dRBNoN Péow HePPpPaAvV TToUu €00 QAAI(el GUVOAIKA PEiwon Tou opyavikoUu
@opriou KaT@ 95%. H pébodog autr| BpiokeTal o€ TTeIpapaTikd oTddI0 Kal Ba YTTopoUce va aTmOTEAECEl MIa HEAAOVTIKN)
Adon. [22, 23]

Alaxwpioudg ue yeuBpdveg (Membrane separation)

H péBodog autr) epapudeTal yia TNV ATTONAKPUVON QlWPOUUEVWY, KOANOEIBWY Kal SIGAUPEVWV OUCIWV aTTd Ta Uypd
armoBANTA. XpnolyotroleiTal Yia NPITTEPATH | TTopwdng PEPPPAvN, n oTToia AsIToupyei oav QUOIKO @PAyua PECW TOU
OTToioU Ol OUCiEG €iTE TTEPVOUV €iTE TTAPAKPATOUVTAI avaAoya UE TO PEYEBOS Toug. H Sopr| Kal Ta XapakTnpioTIKA TnNG
MepBpdvng kaBopilouv Tn @uUon TOoUu dlaxwplopyou. Koivd xapaktnploTikd OAwv Twv S1adikaoiwv &iénong He
MEMBpaveg gival n epappoyn Tieong, n omroia avaykddel To diIGAuPa va TTEPATEl HECW TNG TTOPWOOUG PEUBPAVNG Kal va
emMITEUXOE eKAEKTIKOG Slaxwpiopds. H diatrepardtnTa €aptdtal omd To PEYEDOG TWV HOPIWV KAl TWV TTOPWV TwV
MEUBpavWV.

Ta ouoTtrata dlaXwPICUOoU PE HEPPBPAVES UTTOPET va dlaXwpioouV O€:

2> 2T1eped ammd CEpIa 2> Aépiaatmd uypd
2> XT1eped ammd uypd 2 Yypd amd uypd
2> Aépia ammod aépla 2 AicAupéva ] KoANoegIdr] UAIKG atré uypd

H texvoAoyia Twv PepBpavwv X pnoIJOTTOIEITAI VIO T CUYKEVTPWO N (concentration), Tov kaBapiopd (purification) kai TRV
kAao patoTroinon (fractionation) kai eival aTTOTEAECUATIKN Yo TNV AVAKTNON KAl ETTAVAXENOIYOTTIOINGN TTPWTWY UAWY,
TIPOIOVIWYV Kal vepoU. EQapudletal yia Tn CUYKEVTPWON TWV UypwVv oTn Blounxavia emegepyaaiag Tpogipwy. [22]

Mevikd, o dlaxwplopuos pe pepBpaveg dlakpiveral avahoya pe 1o PéyeBog TWV TTOPWV OE:

Mikpodiienan (Microfiltration) (ocuykparTei BakTrpia)

Ymepdinbnon  (Ultrafiltration) (cuykpatei  TTpwrTEiveg,
alwpolueva oTeEPEd)
Navodi6non (Nanofiltration) (cuykpaTei odky apa)

AvtioTpogn wopwaon (Reverse o0smosis) (ouykpartei
aAara)

Mpiv 10 dlaxwpICPS pe PEPPPAVES gival atTapaiTTo éva OTABIO TIPO-QIATPOPICUATOG WOTE va apaipebolv Ta peydAa
alwpouueva oTeped.

‘Ex €1 utrooTNpIXTE OTI N TEXVOAOYIa TWV HEUBPAVWY ETTITPETTEI TO DIAXWPICUO OUCIWY UYPNAARG TTPOCTIBEUEVNG agiag armd
Ta uypd atmoBANTa TWV eAaioTpIReiwY (TT.X. TTOAUQAIVOAEG) [20], aAAG PéX Pl oruepa dev UTTAPXE! Kapia Oev UTIAPXEI
Kapia govada TTou va agloTroiei Ta uy pd atmOBAnTa TTpog Tnv Kateubuvan autr]. O diaxwpIouog Y PepPpdveg dev gival
KaTAGAANAOG yia uypd améfAnTa uwnAou puttaviikol @opTiou atmmd Tnv Trapaywyr €AaioAddou, yiaTi dnuioupyoulv
TPOPAAMOTa OMV OPaAf AsiToupyia Twv PEURPAVWV AOYW @PA&iuaTog TWV TTOPWY KAl QAIVOUEVWY CUCCWHATWO NG
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Kal TTpOOpPOPNONG, YEYOVOS TTOU OUMPBAAAEl oTn dnuioupyia evOg OTPWHPOTOG YAOIWOOUG UPNAG OTnV €mM@AVEIA TWV
MEMBPavWV.

Ta Airapd@ ogéa, Tou Bpiokovtal oTa uypd aToRANTa Twy eAaIOTPIBEiWY, HTTOPOUV ETTIONG VA PEIOOUV TNV aTTOd00N
TOU OUOTAUGTOG Twv PepBpavwyv. Ta Ammrapd oféa ptropouv va @pdfouv Toug TTOPOUG KAl va PEIWOOUV Tn pon
dlauéoou Twv PeUBpavy, Adyw NG IKAVOTNTAG TOUG VA TTPOCPOPWVTAl OTIG USPOPORES ETTIPAVEIEG, OTTWG AUTEG TWV
pepBpavwy. [20, 40] H texvoloyia Twv peufpavwy gival atroteAEoUaTIKA OTNV €MEEEpyadia Twv uypwy ammoBAfTwv
ehaloupyeiwv pévo 6Tav To UYPNAS PUTTAVTIKO QOpPTIO €x el HeawOEel TTponyouuévwg Pe AAAEG PNXAVIKEG 1 BloAoyiKEG
pEBOBOUG. H Texvoloyia autr| gival upnAoU KOOTOUG YIa TV £TTEEEPYATia TWV UYPWY ATTOPARTWY Twv EAQIOUPYEIWV.
[39]

‘Eva atmoteAecuarikd oulotnua OIbnong Tou xpnoigotrolel peyBpdavn eivar n vavodiénon (nanofiltration). H
vavodIntnon ival pgia yEBodog QIATPOPIo UATOG TTOU XPNOIUOTTOIEl HEUPBPAVES YIa va dlaxwpioel OIGQOPETIKA PEUCTA A
16vta. Aev gival TOOO amoTeAeopaTiky YEBoOOG OTTWG N avTioTpo®n GoUWON, aAG arTaiTei AlyOTEPN EVEPYEID VIO VO
eKTEAETEI TO DlaXwPICKS. H vavodinBnon eival ammoTeAeopan ki yia 1o dlaXwpeIoud cakxdpwy, dIcBevwv aAdTwy,
BakTnpiwyv, TTPWT VWYV, CWHPOTISIWY, XPWOTIKWY OUCIWV KAl GAAWY GUCTATIKWY TToU €X0uv Popiakd BApog ueyaAuTepo
armé 1000 daltons. H vavodinbnon kai n avtiotpo®n O6Cuwon €Tmpedlovtal amd 10 QOpTIo Twv TTPOg ETmeEepyaaia
owpaTdiwv. ‘ETol, cwpaTtidia pe peyaAutepo goprTio gival mlavéTepo va amoppipBouv. H péBodog tng d1Inbnong dev
€ival aTTOTEAECUATIKY YIO OPYAVIKEG OUT iEG HIKPOU popiakou Bapoug, 6TTwG n YebavoAn. [41]

Nivakag 9: Mapoxn kai diommepatéc TTaPAUET pol [42]

ZUOTOTIKO Eicodog ‘E€0d0g Amoéppipn [%]
Baktnpia [No/mL] 108 0 100
Aiwpoupeva ateped [mg/L] 1.090 0 100
COD [mg/L] 8.950 705 92
BOD; [mg/L] 5.970 500 92
‘EAaio/AiTrog [mg/L] 150 0 100
AloAutd oTteped [mg/L] 150 0 100

2uvduaouog auoThuaTog vavodintnong pe egatuothi «kuyatogy (flash evaporator), peiwver Tov dyko Twv Uy pwv
amoBAATwY Katd 75%. H uypn @don tmou e&épxeTal ammd 10 cUOTNPA ETTAVOY PNOIYOTIOIEITAI OTIS £YKATAO TAOEIG
emegepyaoiag yia va peiwoel T datrdvn Tou XPnoiyoTioloUPevoU UdATOG. MEPIKEG TTEIPOAUATIKEG E£YKATOO TAOEIG
dlaxwpifouv Ta Airapd o&éa atmd Ta uypd amméBAnTa pe uttepdindnon. To cuoTnua avaktd trepitrou 900 kg Airrapd
oféa nuépa pe datavn mepimou 1,13 US$/ kg avaktnuévou TTpoiovtog [43].

Amoté@pwaon (Incineration

H amotéppwon €ival n KataoTpo@ry TOU OpyavikoU TTEPIEXOMEVOU Twv ammOBAATWY Trapoudia aépa o€ UynAn
Bepuokpaacia, Tou cuvodeletal amd TAREN €€aTuion Tou UdaTog. H emegepyaaia auTr €ival ATIOTEAECUATIKA yia Ta
uypa amméBAnTa Twv eAaioupyeiwv AOyw TNG uwnAn g TTePIEKTIKOTNTAG TOUG 0€ opyavikr) oudia. Oco uwnAdTePO gival To
OpYaVIKO TTEPIEXOUEVO TwV Uypwv atmoPBAATWY (opyavikh oudia TouhdxioTov 10%), T6GO aTTOTEAECUATIKOTEPN €ival n
TEXVOAOYia TTOTEPPWONG O€ OUYKPION PE TNV UnXaviki-BioAoyikn emeéepyacia. O @oUpvog peuaToToINuéVNG KAivng
(fluid bed oven) 3 o B&Aapol oTaTIKAG aTrOTEPPWONG (Static incineration chambers) xpnoipgorroloUvTal YEVIKA Yia
AITOTEPPWON TWV UYPWV ATTOBAATWY, v o1 BAAaOl aTTOTEPPWONG HE TTEPIOTPOPIKOUG OWANVES (rotary tube ovens)
XpnoiyoTtroloUvral yia ouvOU ao PEVN ATTOTEPPWOT OTEPEWV KAl UYPWV ATTORANTWV. [22]

Ta uypd atréBAnTa wekadlovral oTo BAAAPO ATTOTEPPWONG UTIO HOP® AETTTWV OTAYOVIOiwV PHETW EI0IKWY AKPOQUTIWY,
EMITUYXAVOVTAG £TOI TNV KOAUTEPN AvauIgn pe Tov Bepud aépa. H Bepuokpaaia ammoTéppwaong Kupaiveral améd 650°C
MEXP! 1600°C Trepitrou. To 1EWOES TwV UypwV aTORAATWY €ival eEQIPETIKAG ONuaaciag, meIdr] evepyei wg UTTOCTPWHA
(feed) kar Ba mpémel va eivar pikpdTepo amd 10.000 SSU (Saybolt Universal Seconds). Q¢ pérpo ouykpiong
ava@époupe o1l IEWdeG 10.000 SSU avTicToIxei 1o 1EWOEG TOU PEAIOU, eV TA QUTIKA £Aaia £xouv 1Ewdeg 200 SSU
TIEPITTOU.
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‘OAol oI TUTTOI OTTOTEP PWTAPWY UTTOPEI Va AEITOUPYHOOUV 0 KOBeaTWG TTUPOAUC NG Kal Peiwpévou oguyovou [44]. To
KUpIOTEPO TTPOBANHa ival n oxnuaTi{Opevn TEPPA Kal Ta Kauaaépia, n dlaxeipion Twv oTroiwv givar datravnpn. [20, 39,
45]

E€dTuion kai ammréor Ev ration and Distillation

AuTEG o péBOBOI €TTEEEPYAOIOG CUUTTUKVWIVOUV TO OPYAVIKO KOl QvOPYavo TTEPIEXOMEVO TWV UYPWV aToBAATWYV
ehaloupyegiwv KaBWG eTiong Kol TNG MN-TTNTIKEG dloAupéveg ouaieg pe eCaTuion. H evépyela yia Tnv €EATUION
TIPOEPXETAl aTTd BepudTNTa KAUONG ) oo QUOIKA TMyN (HAI0G). TO PEIOVEKTNUA AUTWVY TwV dIAdIKACIWV O XETICETAI UE
TNV emeéepyaoia kal Tn d1GBe0N Twv TTPOIOVTWY TTOU TIPOKUTITOUV, OTTWG N 81d0€0N TWv NUICTEPEWV UTTOAEINpdTWY. Ta
uTToAgigpara autd ptropei va xpnototroinBouv weg Cwotpo®r], aAAd n X pAon Toug gival TTEpIopIouévn AOYw TNG TTIKPAG
yeuong Kal TNG uwnAng TTePIEKTIKOTNTAG O € KAAIO. [20, 22]

Eival yvwoTtd 611 Ta oTeped UTTOAEIMUATA £X0UV UPNAO £VEPYEIOKO TTEPIEXOMEVO TTOU X PENOIKOTTOIEITAI CUXVA YIa ThV
TIapaywy n NAEKTPIKAG evépyelag. To vepd TTou eCaTuideTal UTTOPE va CUUTTUKVWOED Kal XpNOIPOTTOIETAl OTn YPAUUA
emegepyaaiag NG PETATIOINTIKAG HOVAdag O CUUTTUKVWHEVOG ATPOG aTTd TNV £€6000 TNG TOUPUTTIVOG HETOQEPETAI OTO
AéBnTa Kal xpnaolgotrolsiTal we KivnThApIog duvaun yia TiIg unxavés. Metd mv atropdkpuvaon Tou vepou (ERpavan), 1o
oTePES UTTOAEIUPO JTTOPET VO aTTOTEPPWOET KOl va GUPBAAEl oTnv TTapaywyr] NAEKTPIKAG EVEPYEIAG | TO GUUTTUK VWU
pTTopei va xpnoipotroindei wg Aitacpa. H atrodoTikdtnTa TG €€ATuiong uttoAoyiletal 1o 50% Twv OAIKWV SIaAupévwv
OTEPEWV.

H pébodog Tng amdéoTagng epapuoleTal yia 18iaiTepa JOAUC pPéva vy pd atréBANTa eAaiotpifeiwy 1 ahatouyxa ammépAnTa
armd Blounyavieg wapiwv  KPEATOG 1 yIa TNV avayévvnon I0VTO-avTOAAGKTIKWY pnTIvwV [22]. TO CUUTTUKVWHEVO
oTePed UNIKS TTOU TTPOKUTITEl ATTO TNV £EATUION PTTOPET va KOED Kal va TTapéxel BEPUIKR eVEPYEIO OTIS £YKATAO TACEIG TOU
epyooTaciou. Opwg n kavuon amaitei TepaITépw emegepyania Twv oepiwv TToU Onuioupyouvtal. ‘Eva emrmmAéov
TPOPANMA €ival TO CUUTTUKVWUA aTré TNV omdoTagn To ommoio dev eival atrd KabBapod vepd Kal TTEPIEXEI KAGOUOTA
TITNTIKWV AITTOPWYV 0wV KAl AAKOOAWY. AUTEC O EVWOEIG gival UTTEUBUVEG yia TIG UPNAEG TINEG COD (TTédvw aré 3 g
CODI/L) kai atraiteital TTpOoOETN €TEEEPYATIA TOU GUUTTUKVWHATOG TPV atrd Tn d1dBeon Tou. [20]

AuTAv TNV TTEPiodo n EE xpnuatodoTei £va Mpoypaupua yia TRV avatTuén EyKaTaoTACEwWY amOaTAgNG TToU AEIToupyouv
ME NAIOKA evépyeia yia Tnv emegepyacia uypwv amopAfTwv eAaloupyeiwv. To Ovopa Tou TIPOYPAUPATOS €ival
SOLARDIST (www.solardist.info).

z i ( lati
H ouoowpdTtwon avagépetal otn XNUIKAR atmooTaBeporroinon Twv KOANoedwv S1a0TTopwv e§aiTiog TNG TPpooBnkng
KAarAAANAWY NAEKTPOAUTWY, Ol OTTOIOI EIWVOUV TO POPTIO Twv KOAAOEIBWY O WUATIOIWY, HE ATTOTEAECHA VA HEIWVOVTAI
Ol NAEKTPOOTATKEG ATTWOTIKEG DUVAUEIG Kal Ta KOANoEIOR Tepaxidla va oxnuaTtiouv peyoAUTEPA CUC CWUATWUATA TA
orroia KaBifdvouv wg i¢nua.

H mrapdyovreg Tou euvoouv Tn ouc cwpdTwon eival n Babuida (gradient) Taxutnrag, o xpodvog kai 1o pH. O xpdvog Kai
n ToaxUtTnTa armroTeAOUV oNUAvTIKOUG TIAPAYOVTES YIa TV KPOKidWOoN-OUCCWHATWON TwV CwuaTIdiwyv. ETTiTAéov 10 pH
gival évag onuavrikog TTapdyoviag oTny GTTOMAKPUVON Twv KOAAOEIBWY. Zuxva gival amapaitnTn n mpooBnikn evog
XNUIKOU avTIdpacTnpiou (TTOAU-NAEKTPOAUTN) TTOU OVOPAZETAl KPOKIOWTIKO PJECO TTOU TTPOAyEl TN Cucowudrwon. [47,
22] & OpIOPEVEG TTEPITTTWOEIG, YIO Tnv eTeéepyaaia Twv amopAfTwyv o@ayeiwv, ol dIoAUTEG KOAAOEIDEIG ouaieg
agaipolvTal e ouvduaoud cucowudTwong-Kpokidwaong. [22]

AuoTtuxwg authy n diadikacia dev eival TTOAU aTTodOTKA yia Th PEiwon Twv pummwv oto OMWW. Ta Treploo érepa
opyavikd ouotatikd Tou OMWW egival SU0KOAO va KaTakpnuvioTolv, OTTWG Ta odkxapa A Ta TTMTIKA o&éa. Eival
KarGAANAO pévo yia TNV aQaipeon Twv UTIOAOITTWYV AVOOTOAPEVWY OTEPEWV PETA aTtd Tn BloAoyikn emeéepyaaia. [20]

Kalilnon (Precipitation)

H pébodog Tng KaBilnong XPnoIMOTIOIETAl YIa TNV ATTONAKPUVON Twv JIGAUPEVWY OUCIWY aTTd Ta atmoBANTa, YE TNV
TPOOOAKN €vOG XNMIKOU TapdyovTa TIOU €UVOEi TN CUCOWHATWON Twv cwaTidiwy, TTapeutodifovrtag TIg
NAEKTPOOTATIKEG OUVAEIG TTOU TO KPATOUV XWPIOTA. YTTapxouv Téooepa Bacikd atdadia otn diadikagia: pubuion pH,
oucowudtwon, diaiyaon kal dinBnon. H kabidnon civalr ué6odog aTtToudkpuvong TOU PUTTAVTIKOU QopTiou atmd Ta
amoBAnTa umé pop@n oTepeoU ICANaTOG. To ifnua epgavifetar pévo otav 1o SIGAUNA €ival UTTEPKOPETUEVO.
YTrepKopeOPOG anuaivel 6Tl €va SIGAUpA TTEPIEXE] TTEPICOOTEPEG DINAUUEVEG OUCiEG aTTO eKeiveg TTou Ba pTTopoloav va
BpiokovTal diaAupéveg. [48] H péBodog auth gival TIOAU XpACIUN OTNV €TTEEEPYATia TWV Uy pwv aTTORAATWY, OTTOU HIa
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XNMIKA avTidpaon uTtropei va dnuioupynoel éva oTteped iCnua atmmd 1o SIdAupa, To OTTOi0 O CUVEXEID UTTOPED va
QITOMOKPUVOET pE QIATPAPIOUA, QUYOKEVTPION ] VO XWPIOTET dIAQOPETIKA aTrd TNV uypr] eaon. [22, 39]

Oteidwan/Avaywyn kai Amrorogikomoion (Oxidation/Reduction and Detoxification)

Mia JeyadAn TTOIKIAIG CUOTOTIKWY TWV aTIoBAATWY, CUUTTEPIAGUBOVOUEVWY TOEIKWY OUCIWY, JTTOPEI VA KATAOTPAPE 1)
va ammoTogIivwBei péow ogidoavaywyikwy avTidpdoewyv. H xnuikA o&eidwan xpnoiyoTtroiei oeIdwTIKA Yéoa OTTWG TO
utrepoéeidio Tou udpoydvou (Hz02) 4 To xAwplo yia va ueiwbei To COD kal BODs kal yia va atroyakpuvlei 1600 10
opyaviké 600 kai To 0ge1douuevo avépyavo puttavTikd @opTio. H diadikaoia o&eidwong evioxueral étav epapudlovral
Ta O&EIBWTIKA PO 0€ oUVOUAOHO PE UTIEPIWDON OKTIVOBOAia. [22]

H péBodog auti xpnolgotoleital ordvia yia Thv eTeCepyacia Twv uypwyv atmmoBARTwv eAaiotpiBeiwy, Adyw Twv
MEYAAWV TTOOOTATWY OZEIBWTIKWY PECWVY TTOU XPEIAZoVTal yIa TNV ETTEEEPyania Tou uwnhou opyavikoU @QopTiou TwV
amoBAATWyv. MeTd TnVv ocidwon, o XNUIKEG ouaieg Tropauévouv oTnv udaTiki @don kai €ivar adlvaro va
emegepyaaTolv TTePaITEPW PIOAOYIKA.

0 5 A rption

H mrpoopdpnon cival n @uoiki olvdeon agpiwv 1 SIOAUPEVWY OUCIWV OTNV ETTIPAVEID TwWV OTEPEWV, 10IAITEPA OF
Topwdn OTePed. XPNOIUOTTOIEITAI KUPIwG €vePYOS AvBpakag wg Tapdyovriag Tpoopodenons. H Tipoopoenon
EQOPUOLETAl OTIC OKOAOUBEG TTEPITITWOEIG €TTECEPYATiag uypwv aTroBARTWY: €EAAEIYPN OOUWY, XPWHATOG 1 yeuong,
avaktnon OIoAUTWY, KaBapioudg uypwv atmoBAATWY, ATTOMAKPUVAON TOEIKWY OUCIWV oMo Ta aTréBAnTa, OTIWG
PUTOPAPHAKA, QAIVOAESG KATT. [22]

Alaxeipion otepewv aroBARTWY

Omrwg €xel nON ava@epBei ol JECOYEIAKES XWPES TTAPAYOUV ETNCTWG PEYAAEG TTOOOTNTEG OTEPEWVY ATTORAATWY ATIO TNV
emegepyaaia Tou EAQIOKAPTIOU, TTOU TTPOKAAOUV GoBapd trepIBaAAovTikG TTpoAfuaTa. To UAIKG autd TrEPIEXEl €TTIONG
upnAd opyaviké Kal avopyavo TTEPIEXOUEVO TO oToio €ival dUOKoAO oTn dlaxeipion, O0TTwG aKpPIPwS Kal Ta uypd
amoBAnTa amd Tnv emeCepyacia Twv eAlwv. Ta oTteped amopAnTa €xouv uWnASé Trepiexduevo COD kar BODs,
TIOAUQAIVOAESG TTOU eUTTOBICOUV TN BPACTNPEIOTNTA PBAKTNPIWY KAl JUKATWY, UYNAN TTEPIEKTIKOTATA 0€ ANITTapd 0&Ea, KATT.
H améppiyn Twv atmmoBAfTwy oto TePIBAAAOV 1 n dIdBeon TOug OTO €00aPOG XWpPIG TTponyoUEvn eTTegepyaaia, dev
arroTeAei AUon Tou TTPoBAAUaTOG, aAAG KaBIoTd TNV KatdoTaon xeipodTepn dedouévou OTI UTTApPY el KivOuvog pdAuvang
Tou uttéyeiou udpo@odpou opiovta. O lMivakag 12 cuvowilel T TUTTIKA XOPAKTNPIOTIKA TWV OTEPEWV UTTOAEIUPATWV
arré mv Trapaywyn eAaioAddou.

Mivakag 10; XapoK MPIOTIKA OTEQEWV UTTOAEIMUATWY [18]

; . : § : - . Egaywyn
Map dpeTpog 2-@aoiké Decanter 3- @aoiko Decanter MeoTtRpio EMWYV Mupnvekaiou
E P I EL P I EL P I EL P I EL
Yypagoia (%) 65 75 70 [62-70 | 65 50 [4555 ]| 35 25 30 10 60
56,8 50.2 27,2

Ymohormmo éhaio [ 25 | 3 (34| 465 | 5 |[3-4[457| 8 6-7 | 611 | 1 0,5
(%6)

3,89 8.7
Nuprvac (%) 13-15| (40) J15-17 (40) | 30 [39-49 | (40) | 40 [60-65| 50 60

OeppidIkA atia <4000 < 3000 < 2000 400 [3.000-]3.000-
(kcal/kg) 3.500 | 4.000

Key: E- Spain; I- Italy; EL- Greece; P- Portugal

2Tov Mivaka 13 TTapouacidfovTal ol KUPIEG TEXVOAOYIES yIa TV TEEEPYaTia Twv OTEPEWV aTTORAATWY EAQIOTPIRE Wv:
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Mivakag 11: KUpieg TeXvoAOyieg TTOU XpNOIUOTTOIOUVTAI O TNV ETTEEEPYaaia Twy aTEPEWY aTTORAATWY eAaioTpIBeiwy [18]

Mnxavikn eme§epyacia (Trpo-eme§epyacia) Mnxavik6g dlaxwpIopog, Tagivounaon, diaAoyn, cudTrieon, {Rpavon

BiooyIki emreEepyacia Egappoyi oto €dagog, koupmooTtoTroinon, avagpdfia {Upwon /

XWVEUON
OepuIkN emegepyaaia MupdAuon, deploTToinan, ATToTéP PWON
Am60son A1dBe0on o€ XWPOUC UYEIOVOUIKAC TAPNC

Mnxaviki eme§epyacia (Mechanical treatment)

AlaxwpI1opo6g, Ta§ivounon, EoXapITUOS

H mpoltmdébeon yia Tnv avakUukKAwon Twv amroBAATwy eivar o dlaxwpIiopdg 1 n Tagivéunon Twv OIGPOPETIKWV
OUCTATIKWY TwV aTTORANTWY CUPPWVA HE TO PEYEBOG Kal TNV TTUKVOTATA TwV CWHATIOiwyY. Ta TTOAUTING KAGO yaTa Twv
armoBAATWY, Ta oToia Ba TTPETel va TagivounBouv ammd éva piyua atmmoBARTwy, eival QUOKOASTEPO VA avakKuKAwBoUv.
Ma 1o dilaxwpioud XpnoIpoTrolouvTal dIa@opeTIKEG HEBO0dOI INBNONG Kal E0XapIGUoU. [22]

ZUMTIiEON

O uypOg eAaIOTTUPAVAG KAl N OTEPER GACN TTOU TTPOEPXETAl ATTO TA Uypd aTmdBAnTa cupTtriéCovTal PEow OioKwvV
(METOANIKWV ) UQACPATIVWV) YIO TNV TTapaywyn Enpou eAaioTTupva f ENPWV UTTOAEINPAETWY KAl UYPWYV aTIOBAATWV.
Ta oteped améPAnTa kataBubifovral o€ pia oxdapa. Eidikd E€oTpa ammopakpUvVouv To UTIOAEIMUA aTTd Toug &ioKoUG Kal
TO HETOPEPOUV O¢€ €1BIKN Xodvn MNou kataAfyel oTo BAAapo cupuTieong, 61Tou To UAIKG UTTOBAAAETON O0€ oupTrieon péoa
o€ évav €18IKA dlapopPwUEVO o wANva Kal aTToBAAAETAI 0€ TTAAOTIKOUG 1] GAAOUG TTEPIEKTEG. [3]

=npavon

O atrAoUoTepog TPOTTOC Yia TNV EAPAVON TwV OTEPEWY ATTORAATWV ival n eEATHION TNG UYPNG PACNG e dIAoTTOPd TWV
armoBAATWY 010 €dapog H epapuoyn TG ueBddou euavidel TTpoBARuaTa 6TTwg dUCOoaia Kal TBavoeTnTa PUTTOVO NG
Tou uttéyeiou udpo@dpou opifovta £av TO £dagog dev €ival KATAAANAO Kal n uypr] @Acn KIveital TTpog Ta Badurtepa
OTPWHPOTA TOU £5GPOUG.

Mpdogara, xpnoIPoTToINBNKE £vag Enpavtripag TTou cuvdudlel peucToTroiNPévn Kal KIvOUuevn KAivn. To Kuplotepo
TPOPANUa TG PEBOOOU egival 0 €AEyXOG TNG KUKAOQOpPIOG Twv OTEPEWV ammOBAATWY Kal Tou Bepuol agpa yia Tn
dnuioupyia Tou KATAGAANAOU WiYPOTOG POMG OTEPEWV PECW TNG PEUCTOTTOINUEVNG KAIVNG yia BEATIOTn EApavan. O
Bepudc aépag mapdyeral ammd £va KAuoTAPaA TIPOTTAviou 1 eVOAAGKTIKA aTid Thv KAUON TwV OTOENPAPEVWV OTEPEWV
armoBAfTwv. H Bepuok paaia troikiAel petagu 160-400°C.

H emegepyaacia Tou uypou eAaIOTTUPvVA G€ ENPAVTHPA YEIWVEI TRV TIEPIEKTIKOTATA 0€ vePS (uypaaia) katd 10 €wg 15%.
To mpoidv Tou AauBdveral gival pyia okowvn TTou TTepIEXel OAa Ta TUAPATA Tou €AaiokGpTTou PETA TNV TTiEon, OTTwWG
emdepHida, TTUprveG, KATT. O Enpdc eAaloTupAvag YTTopei va uTtoBANnBei oe eTre€epyaaia Ye opyavikoug dIaAUTEG (TTX
€€avio) TTpokeluévou va An@Bei 1o TTupnvéAaio. O datrdveg TTapaywyng 1 Lt TupnveAadiou arrd Tn diadikaaia Efpavang
gival xapunA\oTepeg amd 0,2 €. [6] EvaAAakTIkd, o uypdg eAaiotTuprvag Ba utmopouoe va gival uttoBAnBei ae ammoaTagn
UTTO KEVO TTPOKEINEVOU VA ATTOUOKPUVOEN N uypaagia Kal TauTOXpova va TTapaAn@oei To TTupnvéAalo.

BioMoyikn emreepyacia (Biological treatment)

Ai1dBson oTo £5agog

H didBeon Twv atmoBAATWY OTO £€0a@OG UTTO HopPr AITTAouaTog, AdoTmg i GAAwvY ammoBAATWYV eTTegepyaaiag TPoPidwy,
gival ouxva pia TTpoaliTh evaAAQKTIKA AUon didBeang atmoBAATWY yia TN Biognxavia. H uéBodog autr] eKueTaAAEUETAI TNV
TIEPIEKTIKOTATA TWV ATTORBAATWY C€ BPEMTIKA CUOTATIKA yia TRV AVATTTUEN Twv KAANIEPYEIWY, v TTapAAAnAa n
EVOWMNATWON TOUG OTO £0aqog AsiToupyei Kal ws e0aPOReATIWTIKG. O aVTIKEIMEVIKOG OKOTTOG €ival N JEYIOTOTTOINGN TNG
OPETTIKAG XPrONG TOUG, EAAXIOTOTTOIWVIAG TAUTOXPOVA Tov Kivouvo putravong. O 1o KoIvEG HEB0DOI EQapUOoY G TwV
oTepEWV aTToBARTWY OTO £80@0og gival (a) n dlacTopd oTnv em@aveia Tou €dagoug Kai (B) N EVOwUATwaon oTo £dagog
(o€ B&Oog 10-25 cm). Me Tov atrapaitnTo €Aeyxo (DoKipr, XPOvog epapuoyrig) n didBeon Twv armroBAATWY GTo £80¢P0OG
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QUEAVEI TNV TTEPIEKTIKOTNTA Twv £0APWYV O€ BPETTTIKA OTOIXEIA, TTEPIOPICEl TIG OUCAPETTEG OOUEG Kal TTpoaTaTEUEl ATTO TN
dlGBpwan. ZTa PEIOVEKTAUATA TNG PEBOOOU TrEpIAapBaveTal n ogivion Twv edaPwy Kal n ueTadoon aoBevelwv o€ QuTA
kar Cwa. [39] ZTnv Iralia, uttdpxel n duvardTnTa dIABeo NG TOU EAAIOTTUPAVA OTIG KAAAIEPYOUUEVEG EKTATEIG, OUUPWVA
ME TO VOUO 574/1996. ZnuavTiKr £peuva £xel TTPAyUaToTToINGEl PEXPI ONUEPA YIa TNV eAeyXOuewvn dIGBEoN Twv Uy pwv
KOl oTEPEWV aTTORAATWY OTO £80@0og. Ta atoTeAéguaTa fTav BETIKA Kal TTOPOUCIAouv BEATIwON TNG OPYAVIKG ouaiag
Tou £€dd@ouUg Kal dIaTAPNON Tou aplBuoU Kal TWV €0WV TWV PIKPOOPYAVICUWY TTOU UTTAPXOUV OTO £€00¢og. To oTeped
UTTOAEIJ A X pNOIKOTTOIEITAl WG AITTaopa 1 eda@OBEATIWTIKO Kal TO OXETIKO KOOTOG TnG £megepyaoiag cival pévo ta
£¢0da petapopdg (trepitmou 5 €/1évo eAatotrupriva. [19]

KoutrooTtomroinon

Me TOv 6pO KOUTTOOTOTTOINGN €VWOOUNE TNV agpofia atmoikodounaon Tng Opyavikng ouaiag Twv atroBARTwWY o€ éva
opyaviké UAIKG TToU KAAgiTal XoUPOG, TToU €ival XpAGIMO OTnv avatTuén Twv KaAiepyeiwyv. H atroikodounaon ogeiAeral
otnv eviuuamkh d1IGoTTaon TOU OpyavikoU TTEPIEXOPEVOU Twv OmORAATWY aTTd TOUG PIKPOOPYAVIO UoUG Tou £5AG®OUg
(BakTApIa, PUKNTESG, Evioua, KAT.). H amoikodounon NG opyavikig ouaiag o€ vepod, avopyava ahata kal d1oEeidio Tou
avBpaka, ouvodeleral atrd peiwon TG HAdag Twv oTepewV atmoBANTwY Kard 40-50% Tmrepitmou. Katd tnv emegepyaoia,
Ta OTEPEA ATTORANTA TOTTOBETOUVTAI € CWPOUG. NOyw TnG €viovng BIOAOYIKAG dpaoTnNPIOMTAG TWV BAKTNPiWV KATA
TV TPWTN @Aon atmolkoddéunong, Aaufavouv xwpa e&wbepueg avmidpdoeg Tou odnyolv oe alfnon Tng
Bepuokpaciag oto eowTePIKOG Tou cwpol (70-80°C), cuuBdaAAovtag TTOPAAANAG OV TTACTEPIWON TWV OTEPEWV
armoBAATWYV. MNa Tnv ypriyopn Kai TTAAPN atToikodounaon TG opyavikig ouaiag Ba TTpéTrel va eEaa@aAioTei evepynTIKOG A
TaONTIKOG agPIoHSG Tou owpoU. H diadikagia KOUTTOOTOTIOINGNG OAOKANPWVETAI PETA ATTO TTEPIOD0 3-4 UNVWV.

To AiTracpa gival €va TTOAUTIPO TTPOIGV Kal UTTOpEi va X pnaoiyoTtroinBei yia didpopoug Adyoug OTTwG:
SBeAtiwon NG uPAg Kai TG BIOAOYIKNAG dpacTnEIdTNTAG TwV £dAPWY, KOBWS KAl yia Tn PIo-ammoKaTao 1a0n
MOAUCUEVWY DAV
2>'EAeyxog aoBeveiv yia Ta QuUTA Kail Ta {wa
S Aitravon, peiwon Tng SIABPwWong Kal apXI TEKTOVIKE TOTTioU
=2 AvadAdowar, aTToKATAOTACH UYPOTOTTWYV

H trpocToipagia Tou cwpol Twv OTEPEWY aTTORBAATWY Kail n diadikaoia KOPTTooTotroinong TepiAapBdvel Ta akéAouba
oTodIa:

I. AvaAuon Tng TPWTNG UANG, oupTrepIAapBavouévng TG uypaaciag kai 1Idiaitepa Tng avaloyiag C/N.
Il. MpogToiyacia Tou cwpou:

2Ta oTeped amofAnTa Twv €AaioTPIBEiwY TTEPIEXOUV PEYAAEG TTOCOTNTEG uypaaciag Tou eutmodi{ouv TO
OXNMOTIONO Twv CWEWV Yia TNV KoptrooTotroinon. Na 1o Adyo autd eival amrapaitntn n mPoodnikn vwdoug
oTEPEOU UAIKOU, OTTWG Tr.X. UTTOAEipPaTa SEVTpWY, TTPOKEINEVOU va BeATIWOE N Quoikr) douA Tou cwpol. H
avoAoyia Ba TpéTrel va gival KaTAAANAN waTe va dnuioupynBei IKAVOTTOINTIKO TTOPWOES TTOU Ba eTITPEY €1 TOV
ETTAPKI agpioud Tou cwpou. NMapdAAnAa, Ba Tpérmel va dnuioupynBei n owaTr avahoyia C/N (11.x. 25-30).

SH avauign Twv amoBAATWY PE Ivdn oTeped UAIKA pTtTopel va odnyrioel e peydAn avahoyia C/N kal yia 10
AOyo autd eivar amapaitntn n TPooBAkn N, TTou PTTopel va TIPOoEpXETal ommd AAOTIN QOTIKWY AUNATWY,
TTPOKEIYEVOU va dnuioupynBei IkavotToinT Ik avaAoyia C/N.

STa oTeped aATOBANTA PTTOPEi va TTEPIEXOUV ONUAVTIKEG TTOCOTNTEG QVTIMIKPORIOKWY 0UCIwv, OTIWG
TTOAUQAIVOAEG, TTOU €UTTOdICOUV TN Opdon TWV MIKPOOPYaviouwv. H TTpooBnkn JIKpAg TToadTnTag €vog
UAIKOU TTAOUCIOU G€ WIKPOOpPYavio pJoug, OTTwg AAGOTIn (IAUG) ao KWV AUPATWY 1 UAIKO atrd Tn Bepuo@IAn
@Aon TNG KOUTTOATOTToINO NG, EMITaXUVEl TNV £€vapén TNG KOUTTOOTOTIOINONG, TTAPEXOVTAG WIKPOOPYAVICUOUG
yla Tox €ia emMKPATNOoN Kai BioAoyikr) dpacTnpidmTa.

Ill. KoptrooTotroinon:

20 owpdg Ba Tpémel va avakateueral TEPIOdIKA yia va dlatnpnbolv ol BEATIOTEG GUVBNRKEG yia agpoBia
MIKpoBIakh ©paocTnpiétnTa, OnA. Tapoxr ofuydvou, atroudkpuvon Tng BepudTtnrag kai Tou COz TNg
uypaaiag Kai yia TNV arroQuyr avagpofiwv cuvBnkwy Kal ducoaoyiag.

231N Bepud@IAn @don Tng KoutrooToTIoINONG, N Bepuokpacia Ba TTPETEl va eAEyXETAl KABNUEPIVA Kal va
dlarnpeital yetagu 70-80°C. Otav n Bepuokpacia apyiCel va YEIWVETAI, O OwWPOI TTPETTEl VO avakateUovTal
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Mia @opd TNV nNUEPO TIPOKEIMEVOU VO oOuoyevotroinBei To piypa kKal va evioxuBei n dladikacia Tng
atmmoikoddunong. H Pio-o&eidwTik @don Tng KopmmogaTommoinong Oewpetal  ohokAnpwuévn 6tav  n
Bepokpacia Tou owpoU yivel axedov idla Pe autr Tou TTEPIBAAAOVTOG. Z€ QUTA TNV TTEPITITWON OTAUGTA TO
QAVOKATEUA TOU CwPOoU Kal TO hiyua a@rveTal va wpINAaEl yia TTEPITTOU éva urfva.

SH TTEPIEKTIKOTATA TOU CWPEOU Of uypaoia TIPETTEl va eAEyXeTal KabBnuepiva katd Tn didpkeia Tng Plo-
0&eIOWTIKAG pAoNGg KOPTTOOTOTTOINONG Kal va diatnpeital petagly 50-60% pe Tnv TTpooBRKn TG aTTapaitnTng
OO0 6TNTOG vEPOU, TTPOKEIPEVOU va diaTnpnBoUv o1 aepoBieg ouvONKES Kal va peyioToTroinBei N ammoouvOeon
TWV OPYAVIKWY UAIKWV. [49, 6]

To TeAIKS TIpOIdV gival UPNAAG TTOIOTNTAG Kal KOATAAANAO yia YEWPYIKR XpAoN wg AiTracpa. AvTITTpoowTEUEl £va £i00G
avOKUKAWONG TWV OPYaVIKWV Kal avépyavwyv ouciwv Trou Oev amautei Tnv Trapoucia XNUIKAG 1 BIoAoyIKAg
emegepyaaiag.

To KupI6TEPO TTPORANMA VIO TNV EQAPHUOYF TOU KOUTTIOOT armd Ta aTeped atrdBANTA Twv eAaloTpiBeiwy givar n TTapouaia
QVETTIOUUNTWY OCUWYV Kal N dnuioupyia vepou oTPAyyIoNG TIOU OTIAITEl GUPTTANPWHATIKO X€pIoud. H atroudkpuvon
TWV agpiwv TToU oxnuaTi¢ovtal Kord Tn OIAPKEIA TNG KOWTTOOTOTTOINONG Yiveral pe Tn xpron BiogiAtpwy, Ta oToia
au&avouv Tn ouvoAIKr) daTrdvn TNG TEXVOAOYIKAG eTetepyaaiag. [22, 50]

Aedopévou OT1 o1 AeITOUPYIKEG dATTAVEG KAl 01 SATTAVEG TTPOC WITTIKOU gival XaUNA£G, n dladikaoia auth PtTopei va yivel
armOOEKTH ATIO TIG PMETATTOINTIKEG JOVADEG, OPWG N OIKOVOUIKH BIWCIuOTNTA MIaG Povadag KOUTTooToTToinongG gaprdral
o¢ peydho BaBud amd Tn duvardTNTa TTWANONG Tou TEAIKOU TTpoidvTog. Agdopévou OTI Ta eAaioTpiBeia Aeitoupyoulv
ETTOY KA, TTEPITTOU TPEIG YAVEG £TNOTWG, Ba TTPETTEl va eTTIAEY €l pia péBodoG TTOU va UTTOPEi va XpnaoIpotroinBei kal yia
GAAoug TUTTOUG aTTORBAATWV.

Av 5 Bia {u OV Anaerobic fermentation/di ion

H avaepofia xwveuon Twv oTepewv amoBAfTwy eival pia diadikagia TTou Trapouciadel 10IaiTepo evOIOPEPOV YIa TN
dlaxeipion Twv atToBAATWY KAl ATTOTEAE HIO EUPEWS EQAPUOCHEVN TEXVOAOyia.

Mia TexvoAoyikr) AUan gival n puBuion TNG udaToTTEPIEKTIKOTNTAG TWV aTmOPARTWY G€ 90% TouAdxioTov (uypr (Upwon)
Kal n eme¢epyaaia Toug g€ PIKTO PIOAOYIKO avTIOpaAOTAPG (TTOU XPNOIMOTTOIEiTal £TTIONG KAl yia Ta uypd& améfAnra). H
OeUTepn AUON gival n eTregepyacia Twv ammORAATWY, YE TIEPIEKTIKOTNTA vePOU 60—70%, o€ Pio-avTidpaompa oTabepng
KAivng.

To rpwro otddio oTnv avaegpdfia eTeéepyaoia eival n o&ivion, 6Tou AapuBdvel xwpa udpOAuch TWV OPYAVIKWY OUCIWV.
To &eutepo oTAdIO TTOU €ival auoTnpd avaepodBio eival o oxnuaTiopds Tou pebaviou. YTIApXOUv OIOPOPETIKEG
TEXVOAOYIKEG TTPOOEYYIoEIG: Ta dU0 OTddIa pPTTopEi va TrpayuarotroinBouv oe évav avtidpaoTrpa (Sladikacia evég
oTadiou, one step process) 1 o€ dU0 XwploToug avTidpao Thpes (Sladikaoia dUo oTadiwv, two step process). [NocooTd
40-50% TrePITTOU TNG OPYAVIKAG OucCiag HPETOTPETIETAI Of PBIoaépIo, TO OTIOIO WTTOPEI va Xpnoiyorroindei yia tnv
TIapaywy NAEKTPIKAG evépyelag Kal BepudtnTag. To KUPIO PeEIoVEKTNUA €ival n TTapaywy AdoTng (IAU0G) XounAARg
aiag. [39]

H C0pwon oTtepewv utmotrpoiovTwy (solid state fermentation) €ival pia emeéepyacia Katd Tnv ormoia o eAaioTuprvag
XPNOIUOTTOIEITAI WG UTTOOTPWHA YIa TNV avATITUEN OIdQOopwY HIKPOOPYAVIOUWY (MUKNTEG, CUUEG Kar BakTApIa).
AuoTuxwg, n avaepoBia emeéepyaaia dev givar n KaraAAnASdTepn PEB0SOG yia Tn diayEipion Twy OTEPEWY aTTOBAATWYV
Twv eAaioTpifeiwyv. AuTd o@cileTal OTn XAUNAR TTEPIEKTIKOTNTA VEPOU TWV OTEPEWV ATIORAATWY TTOU TTPOKOAET
TpoPAfpaTa kard Tn didpkeia TnG emegepyacniag, 1BIaiTepa atroBArjuata atroppdéewyv. 'Evag dAAog Adyog eival 1o
MEYAAO Xpovikd SIGoTnua TTou aTraiteital yia Tnv évapén tng diadikaoiag (starting-up time), 1diditepa PeTd ommd pia
peYAAn TTepiodo TTauong Asitoupyiag TG povadag. EmimAéov, n yéBodog atraitei TrEpaITépw TTPo-£TmeLE pyaoia, STwg
TIPOOBKN UdaTog, TToU 0dnyel oe algnon Twv AsIroupyikwv datravwov. H eutreipia omd 10 TTOpeABOV deixvel 6T n
avaepofia (Upwan/Xwveuan €ival Un oIKOVOUIKG cup@épouca PEBodog eTeepyaaiag. [6]

OeppikN eme§epyacia (Thermal treatment)

MNupdAuon (Pyrolisis)

H xprion BepudTnNTag yia TNV armooUvleon Twv oTePEWV atmoBAfTwy, amoucia O,, kaAeital TupdAuon. [52]
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AuTA n dladikacia epapuoleTal oTrAvia Kal PHETATPETTEl OTTOIOOATTOTE UAIKO TTOU TTEPIEX el AvBpaka o€ éva OuvOEeTIKO
aEPIO (Syngas) TTou aTToTeAETal Kupiwg atrd Jovoeidio Tou avBpaka kal udpoy ovo. ATTéRANTA e uwnAn Bepuidikn agia
TIOU JTTOPOUV va aTTeAEuBepwoouy PeyGAO TIOOO BepudTnTag €ival Ta MO KATAGAANAQ yia auThv Tnv péBodo. To
ouvlEeTIKO a€PIO (Syngas) uTmopei va xpnoidotmoindei wg Kaua Ko yia TNV TIapaywy A NAEKTPIKAG EVEPYEIAG 1 aTUoU A wg
Baoikd xnuikd avridpaaTripio. Ta amépAnTa TPo@odOTOUVTAI GTOV ££aePWTH WG {NPd 1 udapr atTéBANTa Kal avndpolv
pe aTud kdTtw atd atmouaia ofuydvou, e uwnAf Bepuokpacia kai Trieon. Ta TpoidvTa autrig Tng dladikaciog ival,
€KTOG OTTO TO GUVOETIKG 0EPIO, CUPTTUKVWUEVO VEPS, KABWG ETTIONG KAl OTEPEA KAl UyPd UTTOAEiYpaTa.

To ouvBeTIKO aéplo (syngas) ekTOG aTrd T XPrjon TOU yia TTOpaywyn €VEPYEIQG, UTTOPEI va xpnoiyoToinBei yia m
dnuioupyia piog oeipdg TIPOIdVTWY BTG KAUOIUA, AITTAVIIKA TTIo0ag, XNMIKEG ouaieg Kal Blounxavikd oépia. [53]
Mepikd pelovekTipora TG peBGdoU gival n dnuIoupyia UYPWV KAl OTEPEWV UTTOAEIUPATWY KOBWG €TTIONG KAl JEYAAES
TIOOOTNTEG OUMUTTUKVWHEVOU vEPOU TTOU aTTaITEl TIEpaITéEPW dlaxeipion. [39]

H trupdAuon e@apudletar pe emmituxia oto E0AO, OTnv KUTTOpivn, OTnV amognpapévn Adotn (IA0), ota améBAnta
PPOUTWYV KAl AOXAVIKWYV E TTEPIEKTKOTNTA VEPOU TTEPITIOU 5%.

AgploTroi ification

H aepiomoinon NG Blopdlag eival pia véa QUOIKOX NUIKT HEB0dOG, eidIkd yia Tnv emegepyaaia Tou eAaloTTupriva atrd Tov
ommoio £€xel aaipebei To Aadl. H péBodog Paciletar oto cuvduaoud evog peuatommoinuévou (fluidised) kai evog
KivoUpevou ouoTtiuaTtog (moving system). H didtaén tou efaepwTth (gasifier) mepldaufavel d1d@opeg (Ve
avTidpaong. ZTO KATWTATO TUAKA UTTAPXEI MIO pEUCTOTTOINKEVN KAIVR, TTOU dlaTnpei TV armapaitntn kauon (€§wBepun
avtidpacon) n otroia egaa@alifer Tn diarripnon TNG BepUIKNAG I00PPOTTIAG Héoa o€ OAOKANPO Tov avTIdPAOTAPA. XTO
QVWTEPO TUANO TOU €EAEPWTNA UTTAPXE!I MO KIVOUUEVN KAV, oTnv omoia dev TTpayporoTroieital kauon aAAd pia ogipd
evdOBepuwv aeplotrolifoewv. H péBodog Baoifetal oTo yeyovog OTI TO GEPIO TTOU GBAvVEl OTO AVWTEPO TUAPA TOU
€COEpWTA TTEPIEXEI XOUNAR CUYKEVTPWON oguyovou Kal éxel uwnAr Bepuokpacia 800-850°C. To atrotéAeopa gival 611 n
dladIkagia agpIoTToinoNgG MTTOPEI VA TTPAYHATOTTOINBET JOVO GTO AVTEPO TUAKA TOU £EAEPWTH.

O1 yetaBAnTéG AeiToupyiag eival n Bepuokpaacia, n avaloyia aépa/vepou TTou eTTnPEeAlel TN oUVBECN TOU TTAPAYOUEVOU
agpiou kal Tn Bepuavkr 10x0. H amédoon Tng agpiomoinong eival: TooooTd 50% Twv OTEPEWV KaiyovTal Kal TO
UTTOAOITTO QEPIOTTOIEITA.

H TutTikr) oUvBeon Tou TTapayouevou aepiou givar: 7% - 10% H,, 2,5% - 6% CH,, 6% - 18% CO, 0,06% - 1,6% C,H, kai
64% -84% CO>, Ny, H20. [3, 6]

AmoTé@pwon (Incineration

Ta amépAnTa PTTOPEi va KOOUV OE EAEYXOUEVEG EYKATAO TACEIG ATTOTEPPWONG ATIORBAATWY 1} 0€ AIyOTEPO EAEYXOUEVOUG
@ouUpvoug kauong. Ta atréBAnTa X pNCIMOTTOIOUVTAl WG KAUCIHO UAIKG, atrd To otToio pTTopel va avakTnBei BepudTtnra
yla Tnv Tapaywyn nAekTpikAg evépyeiag. ‘ETol, amd 1 1évo ereepyoo pévwy atmoBAfTwWY eNILOV PTTopE va Trapay Bei
400.000 kcal (=465kWh) [22]. H Téppa TTOU aTTOEVEl PETA TNV ETTECEPYATia UTTOPE va XpNOoIPoTToINBei 0Tn yewpyia wg
My avopyavwv oAATWV, MPIa TTPAKTIKA TTou Oev eTmTpémeral o 6Aa T1a kpdrn péAn mg EE. H péBodog 1ng
armoTéEPPWONG UTTOKEITaI o€ auaTnpn TrepIBoAAovTIKA vopoBeaia. H Odnyia 2000/76 [55] yia TNV aTTOTEPPWON TWV
armoBAATWY TEBNKE 0¢€ 10XV yia va eutrodicel 1 va Treplopioel 660 To duVaTO TTEPITOOTEPO TIG APVNTIKEG OUVETTEIEG OTO
TEPIBAAAOV, UE €upacn o PUTTAVON TOU CGEPa, TOU £BGQOUG, TWV ETTIPAVEIOKWY KAl UTIOYEIWY USATWYV, HE TOUG
emakdéAouBoug kivOUvoug yia Tnv avBpwTrivn uyeia. O oTOX0G autdg Ba emiTeuxBei Ye Tn BECTTION OPIGKWV TINWYV
EKTTOMTIAG VYIO TIGC E€YKATAOTACEIG QATTOTEPPWONG KAl Cuv-ammoTéppwong (co-incineration) amoBAfTwv €viog TNng
Kowvérnrag kai emiong péow Tng epoappoyng tng OOnyiag 75/442/EOK [66] 1Tou KAAUTITEl TIG E€YKATOAO TACEIG
AITOTEP PWONG KAl CUV-ATTOTEQ PWONG.

Ta mepioodTepa ammOBANTA TwV BIOUNXOVIWY TPOQIMWY BEV TTPOCYPEPOVTAL VIO ATTOTEQPWON Kal Kauon Adyw Tng
UWPNAAG TTEPIEKTIKOTNTOG O¢ uypacia. Edv 1o evepyelokd TTePIEXOUEVO Twv aTTOBAATWY €ival XapnAd armaireital
TEPAITEPW aTTOUdKpuvon vepoU i TTPooOrkn Kalolyou UAIKOU TTpokelgévou va utrooTnpixBei n diadikacia Tng
armotéppwong. O1 eykaTaoTdoelg amoTéppwong BIOUNXAVIKWY aTTORAATWY aTTaITolv €I0IKEG OUOKEUEG I TNV
emegepyaaia agpiwv Kal TNG TéEPPag Tou Tapdyovtal. H pébodog TnG atrotéppwaong dev €xel Bpel eupeia epapuoyn
ylaTi Ta atréBAnTa diaTiBevTal Xwpig aglomoinan, n evepyelaki avaktnon eival xaunAr Kal N TE@pa omoppitteTal. [39]
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Amr60gon (Deposition)

Ald x 1ovouikin ¢ Taene (Land fillin

H koptmrooTtomoinon eival n kKaAUtepn evaAAakTIKr) AUCON yia Tnv €TTegepyacnia oTEPEWV AmORAATWY AT TIG AYPO-
dlaTpoPIkEG Plopnxavieg. Ta utroAsipypata Tou &ev PImopei va avakukAwBouv, va koutrooTtormoinfoulv 1 va
aglomoinBouv evepyelaka SIaTIBEVTAl O€ XWPOUG UYEIOVOUIKN G Ta®nG Me Tnv mépodo duwg Tou xpovou, Ta armdéBAnTa
upioTavTal BIOCAOYIKOUG Kal YXNUIKOUG METAOXNUATIOPOUG HE QTTOTEAECUA TO OXnUaTIONO Blo-agpiou kai uypou
armooTpdyyiong (oTpayyiopaTta) Tou atraItouV IBIAITEPO XEIPIOPO. ZUYKEKPIPEVA, TO vepd OTpdyyiong Ba TTpETel va
OUAAeXBei kal va uttoBANnBei o€ BroAoyiké kabapioud yia va unv puttdvel Tov UTTéyelo udpoPOPo opifovTa, VW TO AEPIO
PTTOPET Va X pnoIYoTToINBEi yia TRV TTapaywyr] NAEKTPIKNAG evEPyEIag Kal BepudTNTaG. [20, 22]

MepiAnyn

ZuvouyiCovtag, Ba TTpéTrel va TovioTei 611 N PEB0OOG eTTECEpyaTiag Twy ATTORANTWY €£aPTATAI OXI HOVO OTTO £VOOYEVEIG
Tapdyovteg aAAG KUpiwg atrd TN SUVONIKOTNTA TTapaywyng Twv eAaiotpifeiwy. Eival mpopavég o611 n emeéepyaaia Ba
TIPETTEl VA €ival OIKOVOMIKG BIwaIun yia To PéyeBog Twv eAaloTpIfeiwy, yia To Adyo auTd Oev UTTAPXOUV "YeVIKES" AUCEIG
Kol KGOe TrepitTTwon Ba peémmel va AapBAavovTal utTToyn O TOTTIKEG, TTEPIPEPEIAKES KAl TEXVIKES 1I01aITEPOTNTEG, [6, 18, 19,
22]
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Olive Statistics

Community olive groves

Olive-growing distrcts

[ ]
Olive groves (1 dot = 250 ha)
= o T »

Community Olive Groves in the years 1999/2000. [ FAOSTAT]




Topic 1: Olive and Olive Oil Production

Olive Statistics

» Olive and olive oil sector is Europe’s important agricultural
sector

» Olive oll industry is of prime importance to the economy of the
European Union

» It Is among one of the largest industry sectors in the Union,
which provides jobs for 800.000 people in Europe

» Over 82 % of produced olive oil is manufactured in small family
owned olive mills
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Olive Statistics

figure rises up to almost 89 %

» Including the Associated Candidate Countries and Turkey, the

World wide harvest 2002 in t.
Total: 13 976 487 t. [FAQ]

Remaing World Spain 4303700
3440787 t t
(25%) (30%)

ftaly
2732000 t
(20%)

Turkey
1500000 t
(11%)

Greece
2000000 t
(14%)

World wide harvest 1990 in t.
Total: 9171 864 t. [FAQ]

Remening Spain
World 3360300 t
3607586 t %)
(39%)
Turkey Italy
91254 t 1100000 t
(1%) Greece (12%)
1003724 t

(11%)
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Olive Statistics

» Since 1980 the growth area has doubled to today

» Average annual growth rate is 4 %

» Table olives and olive oil production is one of the fastest growing

agro-food sector in Europe

Area under Cultivation 2002 in ha.
Total Area: 8 354 606 ha. [FAQ]

Remaining

Greece
765000 ha
(9%)

Turkey
570000 ha
(7%)

Spain

World 2300000 ha
3574606 ha (28%)
(42%) taly
1145000 ha

(14%)

Area under Cultivation 1990 in ha.

Remaining Total Area: 7 476 684 ha. [FAO%IOain
World 2064000 ha

3050218 ha (28%)
(41%)

ltaly
Y 1134133 ha
(15%)
=
Turkey Greece
537333 ha

691000 ha

(7%) %)
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Olive Statistics

Tunisia Momcco  Lyhia

World‘s Main producing countries in 2003
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Topic 1: Olive and Olive Oil Production

Terminological Terms and Shortcuts

Term Description
Flesh, pulp (UK) Soft, fleshy part of the olive fruit
Kernel, seed (UK) Softer, inner part of the nut

Alpeorujo, orujo de dos fases, alperujo (E) | Very wet solid waste from the
two-phase decanters

Oruijillo (E) De-oiled orujo, de-oiled alpeorujo

Key: UK- English; E-Spanish; EL- Greek; I-Italian; TU,-Tunisian; TR-Turkish; F-French
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Term Description

Alpechin (E)

Liquid waste from the three-phase

Margine (EL) decanters and presses

Jamila (I)
Alpechin-2 (E)

Liquid fractions from secondary
Margine-2 (EL) alpeorujo treatments (second
decanting, repaso, etc.)

Jamila-2 (1)

Vegetable water/Fruit water (UK) Pressed water from the fruits

Key: UK- English; E-Spanish; EL- Greek; I-ltalian; TU,-Tunisian; TR-Turkish; F-French
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Terminological Terms and Shortcuts

» um: Mu meter
e unit which corresponds to the micrometre
 one millionth of a metre (1x107% m)
e equivalent to one thousandth of a millimetre

» In-Situ: "in place"
» to examine exactly in place where it occurs “without
removing”

» W/v. weight per volume

» wiw:. weight per weight
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Terminological Terms and Shortcuts

» kW: Kilowatt, (one thousand watts)
* unit for measuring power
e is the Sl derived unit for power
» equivalent to 1 joule per second (1 J/s),
* in electrical units 1 volt-ampere (1 V - A)

» kWh: Unit for measuring energy
e corresponds to one kilowatt (kW) of power used in one
hour
« commonly used for electrical energy. 1 kW-h = 3.600.000
joules
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Terminological Terms and Shortcuts

» MWe: Mega-Watt
e unit for measuring the output of a power plant
« MWh: Mega-Watt of electrical output per hour

» kcal: kilocalorie.
e calorie is a unit of energy
e equals the amount of heat necessary to raise the
temperature of 1 gram of water by 1 degree Celsius, at a
pressure of 1 atm.

» OMWW: Olive Mill Waste Water(-s)

» OMW: Olive Mill Waste
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Terminological Terms and Shortcuts

» BOD5: The amount of dissolved oxygen consumed in five days
by biological processes breaking down organic matter

» COD: The amount of oxygen in mg/l required to oxidize both
organic and oxidisable inorganic compounds

» NaOH: Sodium hydroxide - also known as caustic soda or lye
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Terminological Terms and Shortcuts

> KCI: Potassium chloride

eoccurs naturally as the mineral sylvite
eand also in combination with sodium chloride as sylvinite

» NaCl: Sodium chloride

 known as common salt, table salt, or halite

» N: Nitrogen
 usually colourless, odourless, and tasteless and
* mostly inert diatomic non-metal gas.
e constitutes 78 percent of Earth's atmosphere

* IS a constituent of all living tissues
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Terminological Terms and Shortcuts

> NO.,;:

> NO;:

Nitrite

 form of nitrogen commonly found in the soll

» produced by the chemical modification of ammonium by
specialized bacteria

e toxic to plants and animals at high concentrations.

e IS also known as carcinogens

Nitrate

 important source of nitrogen in fertilizers

 as potassium nitrate (saltpetre) and ammonium nitrate
 Nitrates must be used quickly by plants

 are easily lost through leaching or denitrification by
bacteria
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Terminological Terms and Shortcuts

> NHj:

> NH,:

Ammonia

e at standard temperature and pressure, NH; is a gas

 characteristic pungent odour.

e Its main use: production of fertilizers, explosives and
polymers

e can be used directly as a fertilizer

« allows the continuous growing of nitrogen dependent
crops, without crop rotation

Ammonium

e« ammonium salts are water soluble

e ammonium ions are a toxic waste product of animals
metabolism

* is excreted unchanged in the urine by animals
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Terminological Terms and Shortcuts

» pH: Potential of hydrogen
o also referred as Latin pondus hydrogenii
* IS a measure of activity of hydrogen ions (H+) in a solution
e its acidity or alkalinity value is an approximate number
* between 0 and 14
* indicates whether a solution is:
- acidic (pH < 7)
- neutral (pH =7)
- basic/alkaline (pH > 7)

» O, — Oxygen

> H,0— Water
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» Polyphenols:
 group of vegetable chemical substances
 characterized by the presence of more than one phenolic
group
« known as carbolic acid (C;H;OH)
 responsible for the colouring and flavour of some plants
* shown to be strong antioxidants
e wide range of bioactivities
Types of Phenolics

/ Phenolics
!

) _ Coumarins
Simple phenolics and (C,C, cyclised)
phenylpropanoids (C,C,) v

Flavonoids
(C6CsCo) \Isoflavonoids and anthocyanins
(CGC(2+1) CG)
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» The amount and types of wastes and by-products depends on

the production method distinguishing between:

» Table Olive Production

» Olive OIl Production
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Table Olive Production

» For table olive production EU is the leading world wide
producer

» The average EU production is 500 to 650.000 tons/year
» This corresponds to 45 — 50 % of the world production

» The average total world production of table olives is 1.3 mio.
Tons/year

» This sector encompasses approximately 600 companies in the
EU
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Table Olive Production

production

» Comparison of the last 12 years development for table olive

» World production in 2003/2004 was 1.581.000 t table olives
» From them 767.000 t was produced in the EU

Produced Table Olilves 2002 in t
Total World: 1.773.500 t [IOOC]

Spain 430370
Remaining t 24%
World 719930

t 42%

\

Italy
273200 t 15%

\ Greece

Turkey 200000t 11%
150000 t

8%

Produced Table Olives 1990 in t
Total World:950.000 t [IOOC]

Spain
336930 t
Remaining 34%
World
311444t

33%

Italy
110000 t
Turkey 12%
91254 t Greece

10% 100372t
11%
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Table Olive Production

» Different methods are used:
 Final process is in most cases fermentation
* Most used one: “Spanish Style” (approx. 70 % )

1

Palatable JPackeging’
Olives

2 3 4 5
NeOH P washing [P Weshing | Washing
treatment
4 eshing (€] Remvingof € Ladtic
Brine Fermentation Media Fermentation
9 8 I 6

Flow scheme of processing table olives
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Table Olive Production

» Spanish Style Process consists of nine steps:
« Washing fresh olives
 Debittering with a NaOH solution:
- NaOH hydrolyses oleuropein into hydroxytyrosol and elenolic
acid glycoside
- Oleuropein - responsible for the bitterness in olives
 Olives are rinsed/washed with water 3 times to remowe lye
* Fermentation: olives are placed into NaCl or KCI brine lactic
fermentation induced by lactic acid bacteria (100-200 days):

- Hydroxytyrosol and the elenolic acid diffuse from the fruit flesh
Into the fermentation media

* Fermentation media is removed
 Final washing step
e Packaging in brine solution
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Table Olive Production

» Further used methods (approx. 30 %):

» Greek style:
- olives are not treated with lye
- directly fermented in brine
- Brine Is the only wastewater generated in this case

 Californian Style:
- Olives are oxidised and blackened by lye
- Successive exposure to the air
- Addition of iron salts3

 Unfermented Green Olives
- Olives are debittered with a solution of NaOH and
NaCl
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Table Olive Production

» For processing of 1 kg table olives averagely 1.2 litre of fresh
water is needed

» It corresponds to more than 920.000 t of waste water for the yield
produced in the EU for 2003/2004

» This waste water has to be treated and disposed off
» The composition of the waste water varies

» Depends on olive variety, harvesting time and method, production
method, etc.
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Table Olive Production

» Typical composition of 1 litre waste water from the table olive
production:
Characteristics W;Zre] \all\r/]acier Brine

pH 9-13 4
NaOH [g/L] 1,1-1,5 -
NacCl [g/L] - 6-10
Free acidity [g lactic acid/L] - 6-15
Polyphenols [g tannic acid/L] 4,1-6,3 5-7
COD [g O,/L] 23-28 10-20
BOD. [g O,/L] 15-25 9-15
Soluble organic solids [g/L] 30-40 10-20
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Olive Oil Production

» 2.766.773 tons of olive oil are produced in the world

» Season 2003/2004 produce 2.282.650 tons of olive oil in
12000 olive mills in the EU

It corresponds with over 84 % of the World Production
Majority of olive mills are small enterprises

In many cases family-owned and with less than 10 workers

VvV V V VY

Over 90 % of enterprises are SMEs which are directly or
iIndirectly employed with the Olive Sector

OEBEU ORestof the world

84,22%
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Olive Oil Production

» Comparison of the last 12 year development for olive oll
production

» World production in 2003/2004 was 3.164.500 t olive oill
» From them 2.448.000 t was produced in the EU

» Itis an increase of over 21 % compared to the season
2002/2003

Remaining
World
444400 t
18%

6%

Turkey /
140000 t

Produced Olive Oil 2002 in t.
Total World: 2.493.500 t [IOOC]

Spain
861100 t
34%
Italy
Greece 634000 t
414000 t 25%

17%

Remaining
World
400300t
28%

Turkey
80000t
6%

Produced Olive Oil 1990 in t.
Total World: 1.453.000t [[OOC]
Spain

639400t
43%

Italy
163300t
11%

Greece
170000t
12%
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Olive Oil Production

!ll
|||IIIIL

|||h

Production development of olive oll
In the last 10 years
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Olive Oil Production

Evolution in the production:

» Consumer demand leads to change the production method
» Production trend by country is ascending

» High level of uncertainty in the production level

» Production in Italy and Spain changed much more than the one
of the other producing countries
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Olive Oil Production

»  Modern Olive oil production divides into three activity fields:
I.  Oil mills, process oil, waste water and solid waste
Il. Refineries, refines non-consumable oill

lll. Processing plants to process oil from extraction
residues and wastes
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Olive Oil Production
» Processes used today for olive oil production:

 Traditional process
» 3-Phase decanter
e 2-Phase decanter

» 2 and 3-Phase Decanting system is similar concerning their oill
yield

» Differ in the amount and composition of the different by-product
fractions
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Olive Oil Production

»  The traditional process was applied until the begin of the 80-
ties of the last century

» Modern processing systems displace the traditional method
» Today the traditional method is very rarely used

» Usually only for processing of small amounts of organic olive
oll

»  Traditional method is a batch extraction
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Olive Oil Production

» Only two phases by pressing the previously milled olive
» Liquid phase is separated later to obtain oll

» By-product is a plastic paste

» Advantage: avoid the production of vegetable water

» 1.000 kg of olives generate:

» 350 kg solid fraction (water content about 25 %)
» 450 kg wastewater

» Ecological process in comparison with modern processes

» Not always seen as an advantage for producer
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Olive Oil Production

»  First the 3-phase decanter was widely used

» Since last 12-15 years a 2-phase decanter displace the 3-
phase processing method

»  To obtain most valuable virgin olive oll, the olives have to be
processed at low temperature (< 40 ° C)

»  The oil production can be divided into seven steps:
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Olive Oil Production

1. Delivery
» Olives are delivered and stored very short

» Transport and storage in boxes in adequate amounts to prevent
dents

» Dent lowers quality of the olive:
e 0il is pressed out of the tissue
o fruit is vulnerable against parasites and microbes

2. Washing

» Pre-treatment: removing leaves, wood particles and other
disturbing solids

» Often the olives are directly processed without a prior washing
step

» 100 - 120 L / 1000 kg olives are required for washing
» Washing water can be recycled into the process after filtration
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Olive Oil Production

3. Grinding

» Traditional process: olives (incl. pits) are ground up in a stone
mill into a homogeneous pulp

» Modern processes: metal mills and hammer mills are used

» 100 - 150 L /1000 kg olives are added when frozen or very dry
olives are processed

el

[Valparadiso] [Pieralisi]
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Olive Oil Production

4. Mixing of the olive pulp
» After grinding, the olive pulp is mixed in the malaxeur

» Malaxation help the coagulation and development of favoured
large oil droplets

» The pulp is heated up to 28 °C to:
* breakdown of olive cells
o create large oil droplets

» Improve oil separation process
» Up to 100 % water are added before conveying
the pulp into the two-phase- or three-phase decanter

Industrial Beater
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Olive Qil Production

5. Oil extraction

» The 3-phase process:
» Continuous process that replaces the traditional method
» |Is the most widely used for intensive production
» Milled olives are applied directly to a 3-phase decanter
» The different fractions (oil, water, sludge) are separated
» Main disadvantages:
® Huge amounts of water needed
® Consequently the production of waste water which cause
pollution

» 1000 kg of processed olives generates:

« 1200 kg of waste water
* 500 kg solid fraction (water content about 50 %)
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Olive Oil Production

Oil extraction - Decanter

Downspout:
Oil & Water

Feed

1 | 1

Water Pomace/
Orujo
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Olive Oil Production

5. Qil extraction (ll):
» 12- 15 years ago the 2-phase system appeared on the market,
(also called “ecological system™).
> Is a continuous system
» The stream of the grinded olives is separated in a 2-phase
decanter No water is added
» System enables to reduce fresh water consumption and the
elimination of wastewater streams.
» Disadvantage:
» paste-like residue (Alpeorujo = alpechin+orujo) Is
produced.
« from 1000 kg olives 800 kg Alperujo is processed
e comprises both: solids and vegetable water
* poses difficulties for disposal
e dries out very slowly
* is very polluting
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Olive Oil Production

6. Purification of the oil
» Use of vibrating screens

» Removing of fine solved solids from the oll

» 100 - 150 L/1000 kg of centrifuged oil are added to the
purification process

» Enables separation of small waste water quantities and
suspended solids that accompany the oil extraction

[bae.umn.edu]
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Olive Oil Production
7. Extraction of residual oll

» Decanter waste water (usually 3-phase) is treated in a centrifuge
for extraction of residual oil

» QOill is centrifuged twice and is pumped into a storage tank

» Solid waste from traditional and 3-phase decanter contains
about 4 - 6 % oll

» Alpeorujo from the 2-phase decanter contains about 2-3,5 % ol
» Usually the waste is completely dried

» Remaining oll is extracted using hexane as solvent

» Some oil mills use the press solid waste directly as fuel for
heating of water
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Olive Oil Production

Schematic extraction of residual oll

Masa de
aeeituna
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Olive Oil Production

» Flow schemes of the 3 different olive oil production processes:

Milling Crushing/ Crushing/
Grinding Grinding
¢ l Water l
| Pressing | Horizontal Centrifugation Horizontal Centrifugation
3-Phase Decanter 2-Phase Decanter
| |
v v v , v v v
Oil & Pomace Vegetation & Qil Pomace Qil Olive Pomace
Water Process Water (Alperujo)

Separator (Decantation) l—y—, | Further
Further processin
Vertical Centrifugation processing T g
! y 2 ¥ : v v v

oil Vegetable oil Vegetable Extracted Pomace OIl Pomace Oil Extracted
Water Water Pomace Pomace

Traditional process 3-phase decanter 2-phase decanter
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Olive Oil Production

» The modern systems has similar oil yield of the first press

» Differs significantly in amount and composition of the waste/by-
product fractions

» Fractions composed mainly of solid-liquid phases or a kind of
slurry

Alpechin Concentrate Alpechin Tanks
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Olive Oil Production

» Main differences between the Oil Extraction Methods:

Traditional
Press

Solid Residues
[kg/t Olives] >00 800
Waste Water [L/t

600 0 250

Olives]

Fruit Water of Waste
Water [%)]

BODs Waste Water
[9/L]

Polyphenols in Waste
Water [mg/L] 203 200

3 Phase | 2 Phase

94 90 99

100 80 10

» Polyphenol content in the 3-phase low
» Dilution by addition of water
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Olive Oil Production

» Main differences between the input and output for the three
extraction methods:

Production Input Amount of Input Output Amount of
process Output
Traditional |Olives 1000 kg oil 200 kg
Washing Water 0,1-0,12 m’ solid waste 400 kg
J——— (ca. 25 % water + 6 % oil)
Energy 40-63 kWh ) waste water 600 kg
(ca. 88 % water)
3-phase Olives 1000 kg oil solid waste 200 kg
(ca. 50 % water + 4 % oil)
Washing Water 01,-0,12 m’ waste water 500-600 kg
(ca. 94 % water + 1% oail) | _—_
Fresh Water for decanter 0,5-1 m’ 1000-1200 ka
Water to polish
the inpure oll ca. 10 L
Energy 90-117 kWh
2-phase Olives 1000 kg oil 200 kg
Washing Water 0,1-0,12 m’ solid waste 800-950 kg
(ca. 60 % water+3 % oil)
Energy < 90-117 KkWh
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Olive Oil Production

» Detalled differences between the traditional and the 2 and 3

phase olive oil production:
Extraction Art: 2- phases 3- phases
Qil extraction capacity 86 % 85 %
Pomace P
Quantity (kg/100kg of olives) (72.5) 50.7
Moisture (%) 57.5 50.7
Oil (%) 3.16 3.18
Oil (% dry material) 7.44 6.68
Oil (kg/100kg of olives) 2.28 1.60
Dry pomace (kg/100kg of olives) 30.7 23.9
Vegetable waters
Quantity (liters/100kg of olives) (8.30) (97.2)
Oil (g/liter) 13.4 12.6
Oil (kg/100kg of olives) 0.14 1.20
Dry residual (kg/100kg of olives) 1.20 8.3
Oil in by-products (kg/100kg of olives) 2.42 2.80

» 2-phase system produce the greatest weight of solid waste

» It has the highest moisture content, but produces least amount of

water
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Olive Oil Production

» Comparison of the process efficiency for the used methods in
the three main producing countries:

E I EL
kg olive oil/kg of olive
Traditional (press-systems) n.d. 0,20 0.21
Decanter centrifuges, 3-phase n.d. 0,13 0.21
Decanter centrifuges, 2-phase 0.194 0,19 0.20
Pomace extraction n.d. 0,02 n.d.
Litre water used/kg of olive
Traditional (press-systems) n.d. 0,1-0,2 0-0.5
Decanter centrifuges, 3-phase n.d. 0,6-0,7 n.d.
Decanter centrifuges, 2-phase 0.1 n.d. n.d.
kg of solid waste(sludge)/kg of olive
Traditional (press-systems) n.d. 0,3-0,35 0.35-0.46
Decanter centrifuges, 3-phase n.d. 0,55-0,6 0.32-0.35
Decanter centrifuges, 2-phase 0.775 0,70-0,8 0.8
Litre of liquid effluent/kg of olive RN
Traditional (press-systems) n.d. 0,4-0,45 (0.92 (0.75-0.85))
Decanter centrifuges, 3-phase n.d. 0,70-0,8 67 (3-3.5”
Decanter centrifuges, 2-phase n.d. n.d. n.d.

Key: E- Spain; |- Italy; EL- Greece; n.d.- no data.
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Olive Oil Production

» Estimated processed olives in 2001
» Corresponding amounts of produced residues in E, I, EL

SEU Milled Traditional 3-Phase Decanter 2-Phase Decanter
olives [t] | OMW [m®] | Pomace [t]| OMW [m3] Pomace [t] "Al 0"
Spain 5.338.500 - - 266.925 4.083.953
taly | 2.646.833 | 476.430 | 317.620 G .720. 442> 860.221 117.
Greece | 2.081.501 | 124.890 83.260 665.201 832.601 176.928
Total 10.066.834| 601.320 400.880 1.959.747 4.373.371
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Topic 2: Treatment of Liquid Waste

» Quantities and composition of wastes vary and are influenced by:
* Type of production process
* Type of olives
« Area under cultivation or arable soill
» Use of pesticides and fertilisers
» Harvest time, stage of maturity

e Climate/weather conditions
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Topic 2: Treatment of Liquid Waste

» Average olive fruit weight is approx. 8.4 g

» Water content decreases with the ripeness progress (from green
to black olive)

» Up to 2 g and the fat/oil content increase instead

Pulp Stone Seed
Constituents [wiw %] [wiw %] [wiw %]
Water 50-60 9,3 30
Oil 15-30 0,7 27,3
Constituents
containing
Nitrogen 2-5 3,4 10,2
Sugar 3-7,5 41 26,6
Cellulose 3-6 38 1,9
Minerals 1-2 4.1 1,5
Polyphenols 2-2,25 0,1 0,5-1
Others - 3,4 24
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Topic 2: Treatment of Liquid Waste

» Water of crushed olives contains:
e minerals: nitrogen, iron, potassium
e Qrganic components: sugars, organic acids, pectin and
polyphenols

» These components increase the organic load

» COD of 80-200 g/L and BOD; of 50-100 g/L usual in the waste
water from olive processing

» Municipal waste water treatment plants not able to remove the
polluting components

» Average municipal waste water treatment plant are between 400
and 800 mg/L
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Topic 2: Treatment of Liquid Waste

» Main load of olive process water concentrates on the harvest time
(from November until February)

» Approx. 80 % from the olive processing incurred as waste from
which corresponds to:

e approx. 60 % liquid
» approx. 40 % to solid waste (Pomace)

» Yearly approx. 30 million m3 of waste is processed

» Average sized olive mill capacity of about 10 to 20 tons of
olives/day

» Has a process- specific waste water (Alpechin) production of
around 0,4 m3/t fruits

» Dally average produced waste water volume is up to 8 m3
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From Table Olive Production

» 1.2 litre fresh is need for production of 1 kg table olives

Wastg Water Wastg Water Wastg Water Wastg Water
1 2 .3 L4 . 5
Washing > NaOH | > Washing > Washing > Washing
treatment
Palatable JPackaging” |4 Washing < Removing of — Lactic
Olives Brine Fermentation Media Fermentation
9 H 8 ; 7 ~--..,_;--~...,.ﬂ!.3artial Recyclin g

Waste Water Waste Water e :
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From Table Olive Production

» Yearly European table olive production corresponds to more than
750.000 tons of waste water

» This amount has to be treated and disposed off
» Main polluting factor: the NaOH load in the waste water

» Fermentation media is partially recycled and used as inoculate

» Remaining media contains slowly degradable compounds and
Hydroxytyrosol and Elenolic Acid
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From Table Olive Production

» Biggest problem in olive oil process is the Olive Oil Mill Waste
Water (OMWW):
* high in volume and polluting charge
e quite low pH 4-6
 low concentration of Nitrogen and the appreciable
concentration of slowly degradable compounds (e.g. tannins)
 antimicrobial compounds (Polyphenols)

» Olive oil waste or also called black water
» Is a toxic effluent that results during the production of olive oil

» A major pollutant and cause great problems in olive cultivation
areas

» Represents nearly % of the total waste production
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From Table Olive Production
» Additionally source of waste water: washing water

» Processing equipment is washed up to 3 times a day

» Mill with an average process amount needs averagely 0.07 L/kg
fruits water for washing of equipment

» For process of 100.000 kg fruits/day 7000 L water are need for
washing of equipment

» Contains mentioned solid and liquid contaminants like
polyphenols, fat/oil, minerals, particulate matter etc.

» Ratio between the different components depends on raw material,
processing technology and type of product
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From Table Olive Production

» Different production method means different waste
 €.g. second decanting of alpeorujo (Repaso)
* Produces a new type of waste water, but it increases
environmental problem

» Simplest way: dump waste and waste water onto fields
» But irrigation of waste water on fields is problematic:
 due to toxic effect of polyphenol content
e cause contamination of ground water

» Only water from fruit washing step after the delivery can be used
for irrigation

» It is almost free of a high organic load
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Topic 2: Treatment of Liquid Waste

» Generally treatment of waste water from the olive processing can
be divided into three main parts:

Sedimentation, mechanical separation (like filtration),
Mechanical treatment flotation, sieving, screening

» Mechanical and physical treatment separates waste water into
dissolved and non-dissolved constituent

» These steps reduce organic load by 40-60 %
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Currently Applied Methods

» Technology currently in use for treatment, disposal and
exploitation of lyes’ and brines’ from the table olive production:

Technology
name

Countries

GREECE

ITALY

SPAIN

Disposal in the
sea, rivers,
etc.

In Greece, the liquid
residues of the table
olives industry are
discharged in this way.

Purification in
the
appropriate
plants.

In Italy, a 80% of the liquid
residues of the table
olives industry is treated
in this way.

Evaporation of
water.

In Spain, part of the liquid
residues of the table olives
industry is treated by the forced
evaporation of the water until to
obtain a solid and the vapour to
condensate for reuse.

Lye water
reusability

In part this reuse is
carried out in Italy also.

In Spain, a large part of the lye is
still utilized in successive
treatments.




Topic 2: Treatment of Liquid Waste

Currently Applied Methods

» Technologies currently in use for oil mill wastewater treatment

Technology
name

Countries

GREECE

ITALY

SPAIN

Evaporation in
shallow open
earthen lagoons

98% of wastewater
produced in Greece
is treated in this
way.

An important quantity of
wastewater produced in
Spain is treated in this
way.

Spreading on
cultivated soll

1-2% of wastewater
produced in Greece
is utilized in this
way.

Nearly 95% of wastewater produced in
Italy is utilized spreading it on cultivated
soil. In presence of potable water areas,
mineral or thermal, and in frozen, snow
covered or water saturated soils, it is
forbidden to spread vegetable water and
a treatment is needed (La Spezia area
and any area of the Tuscany)

A small part of wastewater
produced in Spain is
utilized in this way.

Ultra-filtration and
reverse osmosis

A small quantity of
wastewater produced in
Spain is treated in this
way.

Chemical
purification

The quantity of
wastewater produced in
Spain and treated in this
way is not available.
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Currently Applied Methods

» Technologies only marginally employed to treat, to dispose, to
exploit olive millwastewater

Technology
name

Countries

GREECE

ITALY

SPAIN

Spreading on
cultivated soil

1-2% of wastewater
produced in Greece is
utilized in this way

Use for compost
preparation

1-2% of wastewater
produced in Greece is
utilized in thsi way.

1-2% of wastewater
produced in Italy is
utilized in this way.

Electrocoagulation

The purpose is the coagulation of
the organic matter by means of
electricity.

Incineration

Combustion of the organic matter
after the evaporation of the water

Degradation of
greasy

The purpose is the degradation
of the fatty layer and to favour
the process of evaporation and
decomposition of olive mill
wastewater.
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Mechanical methods
Flotation

» Mechanical method for separation of fine grained mixtures by air
or nitrogen bubbles

» Technique relies on differences in the surface properties of
different particles

» Principle:

e gas (air or nitrogen) is dissolved into a liquid (water) under
pressure

* is the driving force for separation

e sudden release of pressure causes to come out of gas
from solution and form microscopic bubbles

» these bubbles adhere to solids and raise them to the
surface

. foamm]g chemicals (collectors) stabilises the air bubbles
and the foam on the water surface




Flotation
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Mechanical methods

Flotation(ll)

> |Is applied when gravity settlement is not appropriate:
o particles have poor gravity settling characteristics

. dlensity difference between suspended particles and water
is low

 to remove QOils and greases

» For OMWW treatment flotation is used in laboratory pilot stage
» can be used for removing of emulsion in the OMWW
» Application remains critical due to the cost benefit ratio

» Research show the possibility to remove lignin and lignin like
polymers from the OMWW

» Lignin can be degraded by some fungi (e.g. Actinobacteria) which
use it as a nutrient source
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Mechanical methods

Sedimentation

» Use higher density of particles than of water
» Particles settle down in function of their size and density

» Process can be:
 natural: settling of particles in chamber or basin
» water flows into settling tanks where flow velocity is reduced

« waste and suspended material is allowed to settle to the
bottom of the tanks

o forced: centrifugal separator or cyclone separator
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Mechanical methods

Sedimentation-Tanks
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Mechanical methods

Sedimentation (II)

» Around 50 % of suspended solids and 35 % of the BOD, can be
removed in this step

> As a part of the primary treatment, floatable components like oil
and grease are collected from the surface by skimmers

» Settled primary sludge is collected and pumped to the sludge
thickeners

» Lime Is used for odour control
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Mechanical methods

Degreasing

» Before waste water enters the sewage, oil and grease have to be
separated

» OIl and grease disturbs the function of biological wastewater
treatment plants

» For selection of the degreasing technology, size of oil or grease
droplets in waste water is decisive:

* the bigger the droplets, the more they tend form closed film
on the water surface
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Mechanical methods

Degreasing (II)

» For removing of the oil films from the water surface oil skimmers
are used:
* 0il skimmers are belts or disks of steel or plastic

e dip continuously into the water and the oil attaches to the
surface

» attached oil or grease is continuously removed from the
surface of the skimmer and separately collected
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Mechanical methods

Degreasing - Skimmer

[ www.abanaki .com]
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Mechanical methods

Degreasing (I11)

» In case that oil droplets are very small or the concentration of oil
In the water is low:

o centrifugal or gravital separators are used

» Centrifugal separators separates light oil components or a
centrifugal force (in sedimentation tank)

» average amount of separated olive oil from waste water is of 0,5
— 1,5 Vol.-%

» In case of emulsion in waste water, metal salts are added

» metal salts destroys the emulsion: oil binds to metal
hydroxides

e can be removed via filtration, sedimentation or flotation
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methods
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Biological treatment methods

Lagooning

» One of the oldest methods for treatment of waste water

» Wasl/is an extensive technique of purification and particularly for
the treatment of waters with weak polluting load

» Based on the purification properties of the aquatic biocenoses
(by means of bacteria, fauna and flora).

» Decomposing of the organic load relies on the bacterial and
protozoa metabolism, quite identical to the waste water treatment
plant

» Main disadvantage of Lagooning is that large surfaces are
required and the treatment period lasts more than 60 days
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Biological treatment methods

Lagooning
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Biological treatment methods

Lagooning (1)

» Nowadays lagoons are used for “storage” and evaporation of
water to separate solids from water

» Lagoons or basins are especially used for the evaporation of
washing water from the machines

> Average volumetric capacity of 3000 m?3

» Maximum evaporation rates can reach values of 1 m3 per 1 m?
during one month

» For speed-up the evaporation process, the water from the basin is
re-circulated and sprayed again into the basin

» After solar drying, remaining and treated solids can be use as
fertilizer
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Biological treatment methods

Lagooning (I11)

» Lagoons or basins are very simple and low cost applications
» But can contaminate ground water due to leakage
» Lagooning is quite inefficient, due to:

* the inefficiency of the biological system

 the evaporation putrid odours and allures insects

« evaporation depends on climatic conditions and take few
week

e oily and wet sludge remains and has to be disposed off
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Biological treatment methods

Activated Sludge

» First “waste water plants” were used only for the removal of non
dissolved components (e.g. sand, faeces)

» Dissolved components (organic compounds, nitrogen, and
phosphor) were led on into the rivers

» Results were toxic and eutrophic conditions in the rivers and in
the environment

> First biological waste water treatment focused on the elimination
of organic carbon sources

» Nowadays focus is on the biological waste water treatment:
* lower operating cost
* higher efficiency in comparison to the chemical treatment

 most widely applied biological waste water treatment in the
world
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Biological treatment methods
Activated Sludge (11)

» Biomass consists bacteria, which are responsible for degradation
process, and protozoa that eat the bacteria

» This biocenosis is called activated sludge

» Degradation process leads to the production of high quantities of
sludge, CO, (Carbon dioxide) and NO;" (Nitrate)

» Sludge is recycled to the aeration tank
» Surplus of sludge has to be treated or disposed

» Improvements were induced by modifying of aerobic reactor to a
multi reactor with anaerobic, anoxic and aerobic zones

» Makes it possible to remove nitrogen and phosphorous
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Biological treatment methods

Activated Sludge (11I): Removal of Nitrogen

» Nitrogen compounds such ammonia, nitrite or nitrate are
eutrophic and hazardous to human health

» Elimination of nitrogen from waste water divides into two
processes: nitrification and denitrification:

e oxidation of organic matter and reduction of the nitrates
Into nitrites into nitrous oxides and nitrogen gas

» The nitrification divides into two subparts:
« Ammonium oxidising bacteria convert ammonia into nitrite:
NH,"+ 1,50, - NO, + H,0 + 2H"
* Nitrite oxidising bacteria convert nitrite into nitrate:
NO, + 0,5 O, —» NOy-
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Biological treatment methods

Activated Sludge (1V): Removal of Nitrogen

» Denitrification the second step in elimination of nitrogen from
waste water

» Nitrate is reduced to molecular nitrogen under anaerobic
conditions, in the absence of molecular oxygen

» In the most ways, the nitrate is oxidising into nitrogen and it gases
out from the waste water

» De-Nitrifying bacteria need organic matter to grow

» Therefore a source of organic carbon like “fresh” waste water has
to be added

» It enables the elimination of nitrogen:
2NO;™ + 2H* + 10[H] — N21 + 6H,0
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Biological treatment methods

Activated Sludge (V): Phosphorous Removal

» Phosphor is responsible more than nitrogen for the eutrophic
conditions in water

» Induce and increase algae reproduction

» Result: kill fish and other organisms caused by decrease of
dissolved oxygen

» Nowadays phosphorous is often removed from waste water by
chemical precipitation with iron salts

» Huge disadvantage:

* |s expensive due the production of high amounts of
precipitated sludge, which must be disposed
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Biological treatment methods

Activated Sludge (VI) Process Overview

Filtered and pre-treated intake

Setting tank

=

Recycled sludge

Denitrification starving Nitrification, org.
PO,* output ,shock" dissimilation
for Ammonification,

Acinetobacter PO,% input
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Biological treatment methods

Activated Sludge (VII)

» Activated sludge comprises different population of micro-
organisms

» Essential for activated sludge process that micro flora form flocs

» Flocs settle out and produce clear effluent with a low suspended
solids concentration

» Recently membrane bioreactors with external or submerged MF

(microfiltration) and UF (ultrafiltration) membrane are a alternative to
conventional activated sludge systems
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Biological treatment methods
Activated Sludge (VIII)

» Very adequate for high COD/BOD loaded waste waters from food
industry

» Mainly for wastewater with BOD < 3000 mg/L
» Micro-organisms degrade solved pollutants as nutritional intake

» Oxidising them with oxygen to CO2 and activated sludge is
usually exploited

» Remove dissolved colloidal pollutants from the OMWW at low
concentration

» High concentration of pollutants in the OMWW and slow removal
kinetics of pollutants made it unsuitable for direct treatment and
efficient removal of polyphenols and colorants (tannins)
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Biological treatment methods
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Biological treatment methods

Activated Sludge (1X) Anaerobic treatment

» Anaerobic waste water treatment is suitable for removal of
organic loads from highly contaminated waste waters

» Carried out by bacteria which decompose organic compounds
from the waste water without oxygen

» Slower degradation rate than the aerobic process due to lower
metabolism rate Anaerobic treatment is increasingly

» Allows the appreciable recovery of methane for the use as
energy source

» Positive side effect: production of much less sludge
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Biological treatment methods

Overview Waste Water Treatment Plant
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Biological treatment methods

Activated Sludge (X) Anaerobic treatment

» OMWW are suitable for anaerobic treatment

» OMWW polluting load is made up of organic and soluble
compounds: sugars, pectin, etc.

» Methanogenesis is often hindered in the biological OMWW
treatment by:
 high concentrations of COD and BOD5 loads (over 7 g/L)
 polyphenols and/or oleic acids induce metabolism
Instability and build up volatile fatty acids
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Biological treatment methods

Activated Sludge (XI) Anaerobic treatment

» If organic and inorganic load is not high it is possible to discharge
amounts of OMWW to domestic sewage treatment plants

» Experimental investigations show an improvement in the
performed removing of polluting components

» This correlates to the fact that the OMWW is “diluted” and the
deficient of nitrogen in OMWW is balanced

» Activated sludge treatment has high efficiency of removal of COD
and BOD,

» Up to 80 — 85 % of the total load, but only if the operating
volumetric load rates in the range of 2-4 g/L day-1
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Physical-Chemical
treatment methods
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Physical-Chemical treatment methods

» Combined treatment of OMWW could involve an effective pre-
treatment, involving:

e fine straining, flocculation and filtration
» Selection of optimal flocculating agent, eliminates high dissolved
and particulate organic matter from the OMWW
» Flocs can be removed cost effective by a sand-bed filter
» Final step consists of special membrane filtration step
» Ensures a total reduction of organic load of up to 95%

» Still under investigation but could be a solution for the future
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Physical-Chemical treatment methods

Membrane Separation

» Processes are applied to remove suspended, colloidal, and
dissolved solutes from waste water

» Membrane separation processes use a semi-permeable or
porous membrane

» Has to be supported against the high-pressure difference by
supporting devices

» Membrane is a thin physical barrier:
sthrough which substances can either pass (the permeate)
*or be rejected and retained (the retentate)

» Structure and characteristic of membrane layers determinate the
nature of separation
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Physical-Chemical treatment methods
Membrane Separation (1)

» Common to membrane filtration processes: it is a pressure driven
filtration technique

» A solution is forced through a porous membrane to achieve
selective separation

» Permeate passes depending on the molecular size and the
membrane pore size

» Membrane systems can separate:
Solids from gases Solids from liquids
Gases from gases Gases from liquids
Liquids from liquids Dissolved material from liquids
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Physical-Chemical treatment methods

Membrane Separation (l1l)

» Membrane technology is used for concentration, purification and

fractionation

» Effective for both: recovery and re-use of raw materials, products

and water

» Applied for concentration of liquids in food processing industry

» Membrane separations are classified according to the pore size:

Particle
size

Microfiltration (retains bacteria)
Ultrafiltration (retains proteins, suspended solids)
Nanofiltration (retains sugars)

Reverse osmosis (retains salts)
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Physical-Chemical treatment methods

Membrane Separation

(: i : Solute Particle

[www.yale.edu]

@ : Solvent

[Wwww.sovereign-publications.com]
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Physical-Chemical treatment methods

Membrane Separation — Schematic Diagrams
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Physical-Chemical treatment methods

Membrane Separation (1)

» Prior a pre-filtration stage is necessary to remove large
suspended solids

» Membrane technologies allow separating valuable compounds
from the OMWW with high added value, like: polyphenols, flavours

» Not suitable for the untreated waste water from the oil production

» Fouling causes troubles due to pore blocking, solute aggregation
and adsorption phenomena

» Leads to the formation of a cake or a gel layer on the surface of
the membranes

» Blocking occurs when solution is retained by the membrane

» Difficult to avoid and to differentiate the fouling mechanisms
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Physical-Chemical treatment methods

Membrane Separation (1V)

» Fatty acids from OMWW can also decrease the separation
performance of the membrane:
* have a high adsorption potential on the filter membranes
(hydrophobic surface)

o can finally block the pores and thus reduce the flux of
permeate

» Membrane technologies are quite effective for waste minimization
and up-grading of OMWW only:
« when highly fouling components are already removed by
other mechanical or biological waste water treatment
processes

» The membrane technologies are usually of high cost in the
OMWW treatment
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Physical-Chemical treatment methods

Membrane Separation (V)

» One effective filtration system is the Nanofiltration

» Nanofiltration is a form of filtration that use membranes to
preferentially separate different fluids or ions

» Not such fine filtration process as reverse osmosis
» Does not require the same energy to perform the separation

» Capable of concentrating sugars, divalent salts, bacteria, proteins,
particles, dyes

» Other constituents that have a molecular weight greater than 1000
daltons
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Physical-Chemical treatment methods

Membrane Separation (VI)

» Nanofiltration and reverse osmosis are affected by the charge of
the particles being rejected

» Particles with larger charges are more likely to be rejected than
others

» Method is not effective on small molecular weight organics, such
as methanol

[http://ehiwatermain.com]
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Physical-Chemical treatment methods

Membrane Separation (VII)

» Comparison of Feed and Permeate Parameters of OMWW by
using a Nonofilter:

Constituent Feed Permeate Rej{e()z;ion
Bacteria [No/mL] 108 0 100
Suspended solids [mg/L] 1,090 0 100
COD [mg/L] 8,950 705 92
BOD, [mg/L] 5,970 500 92
Oil/Grease [mg/L] 150 0 100
Dissolved solids [mg/L] 150 0 100
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Physical-Chemical treatment methods

Membrane Separation (VII)

» Nanofiltration system in conjunction with a flash evaporator,
reduce the volume of OMWW stream by 75%

» Permeate from the nanofiltration system is reused in the
processing plant to reduce water costs

» Some pilot plants separate fatty acids from waste water by using
ultrafiltration methods

» System recovers approx. 900 kg fatty acids/day at costs of
around 1.13 US$/recovered kg
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Physical-Chemical treatment methods

Incineration

» Is the destruction of organic wastewater components via
oxidation:

e air based oxygen at high temperatures accompanied by
a complete evaporation of the water

» Process is very well suitable for OMWW due to high percentage
of organic matter:

 the higher the load of the waste water (at least 10 %
organic matter)

 the more favourable is the incineration technology in
comparison to mechanical-biological treatment
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Physical-Chemical treatment methods

Incineration (11)

» Fluid bed oven or static incineration chambers are generally used
for incineration of waste water

» Whereas rotary tube ovens, are applied for combined incineration
of solid and liquid wastes

» Characteristics of liquid injection are:
« waste water is sent trough nozzles and is atomised into
small droplets
« allows that droplets will get a greatest possible mixing
with hot air
e operating temperature inside the incineration device
ranges from approx. 650 °C up to over of 1600 °C
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Physical-Chemical treatment methods

Incineration (111)

» Viscosity of waste water is of an enormous importance:

e it acts as feed and it has to have a viscosity less than
viscosity of honey

» Incinerators can be also operated in pyrolysis and oxygen
starved mode

» Main problems:

eashes and exhaust gas has to be treated sometimes in an
expensive way

swastewater is disposed off with high energy consumption
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Physical-Chemical treatment methods

Incineration

. Transport

. Storage
. Load
. Charging hopper

. Pump
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. Fuel/Coal storage
7. Fluidesed bed
8.Proportioning fuel bed

9. Exhaust gas purification
10. Filter
11. Chimney
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Physical-Chemical treatment methods

Evaporation and Distillation

» Concentrate organic and inorganic content of OMWW by
evaporation of dissolved non-volatile substances from waste water

» Energy for evaporation can be provided by combustion heat
Input or natural source (sun)

» Disadvantage of the processes is treatment and disposal of
produced products:

e emissions

» disposal of concentrated semi-solid residues

» Sometimes residues were used as animal feed

» Limited due to the bitterness and the high concentration of
potassium
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Physical-Chemical treatment methods

Evaporation and Distillation (II)

» Solid residues can have a high energy content

» De-watering (or drying) solid residues can be incinerated

» Often used for the generation of electrical energy

» Evaporated water is condensed and used as process water
» Condensed turbine exhaust steam is used as for a turbine

» Generated power can be used for the own electricity
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Physical-Chemical treatment methods

Evaporation and Distillation (111)

» Evaporation efficiency is approx. at 50 % concentration rate of
total dissolved solids

» Evaporation plant mainly consists of a falling film evaporator and
a forced circulation evaporator as high concentrator

» The concentrate can be also used as fertilizer

» Evaporator type is selected in view of specific product properties
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Physical-Chemical treatment methods

Evaporation and Distillation

DREY CHAMBER THERMO OX FLASH EVAPORATOR

[www.esemag.com]

Vapor Compression Distiallation [www.erarecycles.com]
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Physical-Chemical treatment methods

Evaporation and Distillation (111)

» Distillation is mainly applied for highly contaminated wastewater:
s OMWW
 saline wastewater from fish or meat industry
» regeneration of ion exchange resins

» Concentrated remaining solid material can be burned and provide
thermal energy to the distillation plant

» Combustion causes further treatment of the gases

» Second problem is the condensate from the distillation:
e it is not of pure water
 contain fractions of volatile fatty acids and alcohols

» Responsible for high COD values (over 3 g COD/L)

» Necessary for additional treatment of distillate prior to discharge
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Physical-Chemical treatment methods

Flocculation

» Refers to water treatment processes that combine or “coagulate”
small colloidal particles (<1um) to large particles

» Method agglomerates destabilised particles into a micro-floc

» Micro-flocs agglomerate into a bulky floccules which can settle
down as a huge floc

» Factors, which promote flocculation, are:

« velocity gradient
 time and pH
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Physical-Chemical treatment methods

Flocculation(ll)

» Time and velocity gradients are important factors for coagulation-
flocculation of particles

» pH is a main factor in the removal of colloids

» Often addition of reagent called flocculant or a flocculant aid
promote the formation of the flocs

» Process not very efficient for the reduction of OMWW pollutants

» Most organic components of OMWW are difficult to precipitate,
like sugars or volatile acids

» Only suitable for removing of residual suspended solids after
biological treatment
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Physical-Chemical treatment methods

Flocculation Tank Overview
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Physical-Chemical treatment methods

Precipitation

» Method to eliminate contaminants that are dissolved or
suspended in solution by adding a chemical agent

» Four basic stages in the process: pH adjustment, coagulation,
clarification and filtration

» Precipitate occurs only when the solution is supersaturated

» Super saturation is when a solution contains more dissolved
substances than could be dissolved

» Very useful in the waste water treatment, whereby a chemical
reaction can produce a solid

» To be filtered, centrifuged, or otherwise separated from the liquid
portion
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Physical-Chemical treatment methods

Precipitation
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Physical-Chemical treatment methods
Oxidation/reduction and detoxification

» Wastewater components including toxic substances can be
destroyed or detoxified via redox (Reduction-Oxidation) processes

» Chemical oxidation uses oxidants:
 hydroxid peroxide (H,0O,)
e chlorine to reduce the COD and BOD

» Remove organic and oxidisable inorganic pollutants in effluents
» Oxidation process is enhanced in combination with UV

» Very rarely used for treatment of OMWW due to high amount of
oxidising agents

> After oxidation treatment contaminats remain in the waste water

» Often not possible to further biological treatment
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Physical-Chemical treatment methods

Oxidation/reduction and detoxification

Reduced compound A Oxidized compound B

(reducing agent) (oxidizing agent)
A@
e
A is oxidized, B is reduced,

losing electrons gaining electrons

A
Oxidized Reduced

compound A compound B

[www.emc.maricopa.edu]
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Physical-Chemical treatment methods

Adsorption

» Physical binding of gases or dissolved or dispersed substances to
the surface of solids, especially porous solids

» Mainly activated carbon is applied as adsorbing agent

» Adsorption is applied in the following fields of wastewater
treatment:

e elimination of odour

e colour or flavour compounds
 recovery of solvents

e purification of refinery waste water

o elimination of toxic waste water components like
pesticides, phenols etc.
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Physical-Chemical treatment methods

Adsorption

¢ Condensation:
pore size, volume
and distribution

¢ Multilayer
filling.

t Monoclayer:
Surface
Ared
¢ Adsorption
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sites

Increasing
gas pressure
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Resume

Resume
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Resume

» Great variety of components requires different technologies and
methods

> To eliminate or minimise harmful effects on the environment

» The corresponded method to the current state of the art are
economically feasible

> In the first place these methods are designed to eliminate
organic components and to reduce the mass

» In practice these processes are often combined since their
effects differ widely

» Up to now very differing treatment methods for OMWW are still
under development or study stage
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Resume

» Today’s feasible combination of alternatives for treat of OMWW

Method Advantage Disadvantage
Direct Land - Improved fertility because of - Ground water contamination
Deposition K, Mg and organic matter - High salinity
content - Legal Liminations
- Negative effects on vegetation if certain
levels are surpassed due to polyphenol
content
Basin - Low cost - Large land surfaces needed
Evaporation - No specialised workers - Putrid odours and insects
required - Ground water contamination if the
insulation of the basin is nor correct
Thermal - Faster system - High power consumption cost
Concentration - Crust formation in the evaporator
Anarobic - Low energy consumption - Expensive installation
Digestion Methane production - Long running-in phase: incompatible
- Stabilised sludge with seasonal demands
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Introduction

» Mediterranean countries produce annually large amounts of olive
cake

» That impose disposal and environmental problems

» Material has a high organic and mineral content and is very
difficult to manage

» Due to high content of COD and BOD., of polyphenols inhibits
fungi and bacterial activity, high fatty acid content, etc.

» Dump or landfill the waste without a pre-treatment is not a
solution of the environmental problem

» It makes the situation worse, since leakage contaminate
groundwater
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Solid Residue Characteristic

» Solid residue characteristics divided by the extraction method
and country

Parameter 2-phase Decanter 3-phase Decanter Olive Press Pomace_:-on
extraction
E P | EL P I EL P I EL P I EL
Moisture (%) |65 |75 70 162-70 |65 50 HU5-55 |35 25 30 10 60
56.8 50.2 7.2
Residual oil (%0)|2.5 |3 3-4 465 3-4 4.5-7 I8 6-7  B-11 1 0.5
3.89 8.7
Stone (%) 13- |(40) |15- (40) [30 [B9-49 |40) WO 60-65 |50 60
15 17

Calorific value <4000 < 3 000 < 2 000 4 200 [3.000- [3.000-
(kcal/kg) 3.500 ¥.000

Key: E- Spain; |- Italy; EL- Greece; P- Portugal
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Treatment Technologies

» Generally treatment of solid wastes from the olive processing can
be divided into four parts

» Main technologies used in the treatment of Solid OMW are:

Mechanical treatment (Pre- Mechanical separation, sorting,
Treatment) screening, pressing, drying

Thermal treatment Pyrolysis, gasification, incineration
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Mechanical methods

Mechanical methods
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Mechanical methods

Separation, sorting, screening

» Prerequisite for re-cycling of olive wastes is the separation

» Sorting of different waste components in function of particle
size and density

» Valuable waste fractions, from a mixture of wastes, are more
difficult to recycle

» Mainly use for separation of liquid, wet and paste like residues

» Different filtration and sieve methods are used
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Mechanical methods

Basic units of simple sorting station:

Reception area

Feeding conveyor to sorting area
Sorting belt

Magnetic separator

Ejection of waste material
Storage silos

Shredder (e.g. Paper)

Feeding conveyor to the press

© 0 N o 0 b~ W DdhRE

. Baling press

10. Bale press for metal scraps

[http://ttservis.cz]
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Mechanical methods

Pressing

» Solid wastes in the sewage settles down on a filter screen
» Screw scraper removes press cake from mats
> Filter cake falls into a charging hopper

» Filter cake Is collected in the pressing chamber, where the
pressing of occurs

» Pressed material is subjected to additional compacting inside a
specially shaped ejector pipe

» OMW (pomace or orujo) and filtered solid wastes from waste
water are pressed through mats (consist of metal or cloths)

» Use to produce dry pomace (or orujo) or dry residues and waste
water
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Mechanical methods
Drying

» Simplest way to dry wastes: evaporation by dispersion of wet
solid waste onto ground

» Usually collected in vaporization ponds or directly conveyed into
the drainage ditch

» Cause problems of smell and might contaminate ground water if
the ground is not prepared

» Remaining liquid not only vaporises, but also sink into the ground
» Currently a combination of fluidised and moving bed dryer is used

» Main problem: control of circulation of solids and hot air to obtain
almost-perfect-mixing flow to get an optimal drying
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Mechanical methods

Drying (1)

» Hot air is produced with a propane gas heater or alternatively by
combustion of the dried solid waste

» Drying temperature can vary between 160 — 400 °C

» Treatment of alpeorujo in a dryer reduces the water content
(humidity) of 10 to 15 %

» Dried product is a powder: contain all fragments from a olive fruit
after pressing (skin, pits, etc)
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Mechanical methods

Drying (111

» Dried orujo can be extracted with organic solvent (e.g. hexane) to
obtain the orujo oll

» Production costs of 1 L of orujo oil from drying process is lower
than 0,2 Euro

» Alternatively wet material could be vapour distilled to dry and to
remove oil from waste material
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Biological methods

Land application

» Land application or land treatment of wastes is affordable waste
disposal alternative for the food industry

» Nutritional content of these wastes can act as soil conditioner for
crop production

» Objectives are: to maximise nutrient use while minimising
pollution hazards

» Most common land application methods:
* land spreading or subsurface injection (10-25 cm)

o spread liquid or solid waste on or into the soil
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Biological methods

Land Application

e Injection

.....
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Biological methods

Land application (1)

» Necessary control can add nutrients to the soils while limiting
odours and protecting surface

» Advantage:

* high efficiency and low energy consumption

» Disadvantage:

 can be problematic if danger of animal and plant
epidemics exists

e can cause acidification of the soill
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Biological methods

Land Application (111)

» ltaly, there is possible to spread olive pomace (or orujo) from the
olive oil production onto cultivation fields

» Permitted by the Italian law 574 from the year 1996

» Research effects of controlled spreading of waste water and solid
wastes (de-oiled) were positive:
« improvement of organic matter of soil

* maintenance of the number and species of micro
organisms present in the soll

> Solid residue is utilized as fertilizer or amendment of the
agricultural soll

> Relative treatment cost are transport cost: approx. 5 €/t pomace
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Biological methods

Composting

» Aerobic degradation of organic material into soil-like material
called humus

» Composting produces a material useful for plant growth

» Degradation occurs by enzymatic digestion of wastes by soil
micro organisms: bacteria, fungi, insects, etc.

» They use the organic matter as substrate

» Aerobic degradation of organic substances and mineralization

into CO,, water and inorganic salts is accompanied by a mass
reduction of 40 to 50 %
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Composting
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Biological methods

Composting (I1)

» Organic waste is built up to piles:

* to Intense biological activity of bacteria in the first
degradation phase

» exothermal reactions take place, leading to temperatures
of 70 to 80 °C inside the pile

 heating effect leads to a pasteurisation of the waste
material

» Active or passive aeration of the heap guarantee a rapid and
complete aerobic degradation of the biodegradable organic matter

» Composting process is completed after a period of 3 to 4 month
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Biological methods

Composting (111)

» Compost is a valuable product
» Can be used for several purposes such as:

 additive for improvement of texture and biological activity for
bioremediation for contaminated soils

o disease control for plants and animals
o fertiliser, for re-cultivation, erosion control and landscaping
» reforestation, wetlands restoration

» habitat revitalisation
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Biological methods

Composting (1V)

>

preparation of composting pile and the composting process from
solid OMW residues can be divided into:

Analysis of the raw material, including moisture, C and N content
(ratio)

Turnover of the composting pile consist OMW
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Biological methods

Composting (V)

2.

v VWV VWV VY

Pile preparation including:

OMW sludge contains very large amounts of water

Water is not adequate to prepare composting piles
Necessary to mix OMW with fibrous, solid material, e.g. straw
Obtain better physically-structured piles for composting:

e proportions must be selected in order to obtain
adequate structure

« satisfy requirements for free air space and an
optimal value of the C/N ratio (i.e., 25-30)
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Biological methods

Composting (VI)

» Mix of OMW sludge with fibrous, solid materials may result in
large C/N ratios

> It may be necessary to add an N source (e.g. domestic sewage
sludge) to obtain an adequate C/N ratio

» OMW sludge may contain significant amounts of microbial activity
Inhibitors, such as polyphenols

> Addition of small amount of;

e material rich in micro-organisms, such as domestic
sewage sludge
e material in the thermophilic phase of composting

» Help to boost the start of composting process by providing rapid
colonization and biological activity
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Biological methods

Composting (VII)

3. Composting:
» Pile must be turned periodically to :

e maintain optimum conditions for aerobic microbial activity

 supply oxygen, to remove heat, to remove CO2
e remove moisture

« avoid anaerobic conditions and odour generation

> In the thermophilic phase, the temperature must be monitored
daily and maintain between 70-80 °C

> If the temperature decrease, piles must be turned dalily:

* to homogenize the mixture and stimulate the process
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Biological methods

Composting (VIiI)

3. Composting (I1):

» Bio-oxidative phase of composting will be completed:

« when the temperature of piles reaches an constant value
close to the ambient temperature

» Pile turning must be then stopped:

« allowed the mixture to mature over a period of about one
month

» Moisture content of the pile must be monitored daily during the
entire bio-oxidative phase of composting:

e maintained between 50-60 %

o if necessary by adding water

e maintain also aerobic conditions

* maximize organic decomposition
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Biological methods

Composting (1X)

» Final product is of high quality and well suited to be used as
fertiliser in agriculture

» Represents a recycle in agriculture

» Organic and mineral substances generated from the same
agricultural soil and not modified by chemical or biological
treatments

» Main problem of the application of composting from olive by-
products Is:

e odour emission
 drainage water has to be treated
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Biological methods

Composting (1Xb)
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Biological methods
Composting (X)

>

>

Applied biofilters treat the aspired gas from composting piles:
* Increase the whole technology costs

Operational and personal costs are rather low

Process might be accepted by plant operators:

e but costs of a composting plant strongly depend on
the sales potential for the final product

Olive mills are operated in campaigns:
 mainly three months/year
« a method has to be chosen which can be used for
other types of waste

Or a method which has a short starting-up time after a certain
shutdown period
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Biological methods

Composting (XI)

» Pulp from processed olives represents a wet basis of 60 % of the
alpeorujo

» pH value ranges form pH 4.6 to 4.8 (acid)

» Further limiting factor is the absence of free porosity: basis which
IS to be composted is a wet oil pulp

» Pomace is also utilized to produce compost and can be used also
as soill fertiliser

» Solid residues from the olive oil processing is a serious waste and
difficult to manage and to recycle

» But it is rich in organic and inorganic constituents, especially in the
plant nutrient potassium
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Biological methods

Anaerobic fermentation/digestion

» |s a process that has become a major focus of interest in waste
management

> Is a widely applied technology

» One technological solution is:

 to adjust the water content of the waste to at least 90
% to get wet fermentation

* treat it in a completely mixed bioreactor, WhICh IS -
applied for liqguid manure g~ --
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Biological methods

Anaerobic fermentation/digestion (1)

» Second solution is:

e treatment of solid waste with a water content of 60 to
70 % in a fixed bed bioreactor

> First step of anaerobic degradation process is acidification:
 hydrolysis of organic substances

» Second step:
o strictly anaerobic: formation of methane

» Different technological solutions:
 both steps can be realised in one reactor (one step
process)

* Or In two separate reactors (two step processes)
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Biological methods

Anaerobic fermentation/digestion (1)

»Approx. 40 - 50 % of organic matter can be transformed to biogas
» Methane can be used to produce electric energy and heat
» Main disadvantage is the production of low value sludge

» Alpeorujo can be limited used as substrate for growth of different
micro organisms (fungi, yeasts and bacteria)

» Anaerobic treatment is not well suited as the one and only
treatment method for solid olive wastes

» Correlated to the low water content in the solid waste:
e cause problems during the treatment, especially with

clogging
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Biological methods

Anaerobic fermentation/digestion (
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Biological methods

Anaerobic fermentation/digestion (I11)

»Further disadvantage in the treatment of alpoerujo:

e long starting-up time of the process after a longer
shutdown period

* needs further pre-treatment methods
e requires the addition of water
e leads to additional costs

» Experience shows, that anaerobic fermentation/digestion is an
economically not suitable treatment method for OMW

» Still under investigation:
« optimisation of the protein content to obtain animal
feeding material

e anaerobic digestion processes in the treatment of olive
wastes
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Thermal Treatment




Topic 3: Treatment of Solid Waste

Thermal Treatment

Pyrolisis

» Use of heat to decompose the mixed solid waste in an O, deficit
or O, free environment

» Process is very rarely applied and converts any carbon
containing material into a synthesis gas

» Syngas composed primarily of carbon monoxide and hydrogen

» Wastes with high caloric value are most appropriate: release
great heat content

» Syngas can be used as fuel to generate electricity/steam or as
basic chemical reactant
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Thermal Treatment

Pyrolisis

nic vapors migrate to Zone 2 where they react
g with hot combustion gases.
- cracking, disociation, reformation

[www.econ.co.at] : N g
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Thermal Treatment

Pvyrolisis (1)

» Wastes are fed to the gasifier as dry wastes or slurry

» They react with steam under oxygen exclusion at high
temperatures and pressure in a reducing atmosphere

» Processed products besides Syngas are: condensed water, solid
and liquid residues

» Syngas can be also processed to produce a range of marketable
products such as fuels, tar oils, chemicals or industrial gases
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Thermal Treatment

Pvrolisis (1)
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Thermal Treatment

Pyrolisis (1)

» Disadvantage:

e liquid and solid pyrolysis residues, and condense
water has to be treated

e products of pyrolysis, including combustible gases and
various solids, are difficult to manage

e additional cost factors.

» Gasification and pyrolysis are successfully applied on:

* wood, cellulose, dried sludge, vegetable waste or fruit
waste at water contents of approx. 5%.
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Thermal Treatment

Gasification

» Gasification of biomass is a new physiochemical treatment
method for de-oiled alpeorujo and pits

» Method do not serve for pure combustion or burning

» Useful and feasible for gasification of de-oiled orujo and pits with
air/water

» Obtained flue gas can be used for energy recovery

» System base on a combination of a fluidised and moving system
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Thermal Treatment

Gasification (11)

Injection of
cual ano tar
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Thermal Treatment

Gasification (1)
»Composes a especial configuration of the gasifiers reactor zones:

* In the bottom part a fluidised bed is maintained for the
required combustion (exothermic reaction)

e exothermic reaction is necessary to maintain the
thermal balance inside the whole reactor

* in the upper part a moving bed no combustion process
takes place but an endothermic gasification processes

» base on the fact that raising gas that reaches the
upper part contains a very low concentration of oxygen

 additionally it has a high temperature of 800-850 °C

» The result is: gasification process can be only
performed in the upper part of the gasifier.




Topic 3: Treatment of Solid Waste

Thermal Treatment

Gasification (1)

» Operation variables are: temperature, air/water ratio

» Variables influence the composition of the flue gas and the
heating power

» Gasification yield is:
* 50 % of the solids are burned
* 50 % suffer the heat treatment and are gassed out

» Low heating value of flue gas is similar to other biomass
gasification

» Typical composition of the flue gas is:

*7 %-10 % H,; 2.5 %-6 % CH,; 6 %-18 CO; 0.06 %-1.6
% C,H, and 64 %-84 % of no combustible gases,
mainly CO,, N,, H,O
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Thermal Treatment

Incineration

» Wastes can be burned in controlled waste incineration plants or in
less controlled oven systems

» Wastes are used as combustible material
» Heat can be recovered to produce electrical energy:

 from 1 ton of processed olives waste, 400.000 kcal
(465 kWh) can be recovered

» Remaining ashes can be used for agriculture as a source of
mineral salts

» Incineration processes are subjected to strict environmental
regulations in the EU




Topic 3: Treatment of Solid Waste

Thermal Treatment
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Thermal Treatment

Incineration o —
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Thermal Treatment
Incineration (1)

» Directive 2000/76 on the incineration prevent/limit as far as
practicable negative effects on the environment:

e in particular pollution by emissions into air, soil, surface
water and groundwater

e resulting risks to human health, from the incineration
and co-incineration of waste

» Aims can be met by means of stringent operational conditions and
technical requirements

» Directive 75/442/EEC covers requirements for incineration and
co-incineration plants.
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Thermal Treatment

Incineration (111)

» Most wastes from agro-food industries are problematic for
incineration and combustion:

 due to the high water content

» Further de-watering is needed or addition of fuel is required
when energy content of waste is low

» Suitable process for high load OMW:
e Incineration is a self sustained process and can be
coupled to the evaporation processes
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Deposition

Deposition
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Deposition

Land Filling

» Residues which cannot be further used, recycled, composted or
energetically valorised, are dumped in a sanitary landfill

» Deposed wastes are subjected to biological and chemical
transformations

» Time on the landfill body leads to the formation of drainage water
and landfill gas

» It should be collected and treated

» Landfill gas can be combusted to produce electric power and heat
energy

» Composting is the better alternative to treat solid wastes form the
agro-food industry




Topic 3: Treatment of Solid Waste

Deposition
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Resume
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Resume

» Separation of the residues from the olive production into pulp,
liquid fraction (Alperujo, etc.) and pits

» Allow application of selective treatments and technigues such as
composting, bioremediation and gasification

» Until now there are no technologically and economically suitable
solutions available

» Type of treatment depends not only on intrinsic factors but also
on the scenario and production capacity of the olive mills and
extraction plants

» There are not “general” solutions, like in a book

» Every case has to be studied particularly allowing for these local,
regional and technical circumstances
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Resume
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Resume

» The possible treatment methods were presented
» But these methods have to be examined rather critically

» Up to now very differing treatment methods for OMW are still
under development or study stage

» Concerning, not only the olive oil industry, but the whole agro food
sector:

» It should always be considered that sophisticated methods

without following profitable use of the final product are not
useful
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Topic 4:
By-Product Re-using and upgrading

» Overview on main wastes and by-products

» Current strategies for re-use or valorization of residues from the
olive and olive oil production

» Costs for treatment of wastes and by-products

» Strategies for the recovery of valuable compounds from olive mill
waste

» Current research activities in by-product upgrading
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Types of wastes and by-products from the Olive Oil Production

» Leaves and stones

» Olive pulp

» Crude Olive Cake

» Exhausted Olive Cake after second pressing or extraction

» Washing waters (from olives washing and machine washing)
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European Olive Oil Industry

» More than 8.000.000 tons fresh water consumed
» More than 4.600.000 tons waste water produced

» More than 6.800.000 tons solid waste (pomace) produced
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Amount of Wastes and By-Products

» Per 100 kg of treated olives:
» 35 kg solid waste (crude olive cake)

* 100 L liguid waste (olive mill waste waters OMWW)
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Amount of Wastes and By-Products

» Residual solids (leaves and olive kernels) does not cause
significant solid wastes

» Olive oil mill wastewaters: the biggest problem

« BOD, 20.000-35.000 mg/L
« COD 20.000-35.000 mg/L
e pH 4-6

»Usual communal waste water treatment plant: 400-800 mg/L
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» Actual uses of Olive Residues:

C

Uses

Advantages

Disadvantages

Source

]

Fertilizer (for the

olive orchards)

}asy, direct land
spreading.

Odour.

Problem with ground water contamination.
Many countries have restrictions on quantities
to dispose due to the high level of chemical
oxygen demand. Tree roots may burn.

-Ramos, A. et al. (1995).
-The Olive Oil Sources

(2001).

Compostingand ™

omposting and

Minimise the
emissions.
>Great quality,
Nitrogen rich
material.

Long maturation period.
Needs carbon-bulking agents to prevent odour.

-Improlive, UCM (2000).
-Carter, B. (2001).

Bio-gas production

Good output

Special devices are needed. Very high costs.

-Tekin, A. et al. (2000).

/\

Animal feed

>Cheap.

Low protein content
Lysine-deficent

High cellulose contain
Bitter (non feed able)

-Clemente, A. et al. (1997).
-Haddadin, M. et al. (1999).

Fuel, commercialb
s :

Environmentally
) non-polluting and
biodegradable.

Non-valuable due to very low heat value.

-Alexander, C. (2001).

S
S
C

Energy recovery
(e.g. the pomace is
used as fuel for

electricity /
~production

High efficiency.(Its
calorific value is
3.600-3.700
kcal/kg and the
humidity 10-14 %)

Air pollution. (It exists Emission Limit Values for
biomass fuels in Italy and Spain, and they will
be introduced in Portugal soon Which is
expected to be a limitation for potential use of
pomace as biomass fuel)

-Torre, M. et al.(1995).
-Mariani, G. et al. (1992).

Activated carbon

High adsorption
capacity.

Non-valuable due to the cost-value ratio.

-Gharaibed, S. et al. (1998).
- Bagaoui, A. et al. (1998).
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By-products reuse and application
» The Alpechin teratment process
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Oil press (Process) > CaO
Refuse A A
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Coagulation Solids
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A v
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Evaporation
Water Steam _Hot
v oil press
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Mire treatment <
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V\?\?:St?ebsle — Compost plant Animal feeding plant
Organic amendment Animal
feed
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Strategies for re-use and valorisation of by-products

» Land Application:

 objectives: maximise nutrient use while minimising pollution
hazards

» the most common land application methods:

e land spreading or subsurface injection (10-25 cm) of liquid
or solid waste on or into the soil, respectively

o very affordable waste disposal alternative for industry

 takes advantage of the nutrient content of these wastes for
crop production and can act as soil conditioner as well

e can add nutrients to the soils while limiting odours and
protecting surface
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Strategies for re-use and valorisation of by-products

» Composting:
e compost is a valuable substrate for agriculture and
horticulture

» aerobic breakdown of organic material into soil-like
material called humus

« aerobic degradation of organic substances and
mineralization to COZ2, water and inorganic salts is
accompanied by a mass reduction of 40 to 50 %

« exothermal reaction (temperatures of 70 to 80 °C inside
the heap)

e disadvantages:
- odour emission
- drainage water that have to be treated
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Costs for by-product valorisation

» Composting Costs:

« Composting with forced aeration

Economic information
Capacity Typical capital costs | Typical operating costs
(tons per annum) (EUR) (EUR)

2.000 550.000-800.000 270.000

5.000 950.000-1.500.000 550.000

10.000 1.600.000-2.700.000 950.000

20.000 2.700.000-4.700.000 1.600.000

50.000 5.400.000-9.400.000 2.700.000
100.000 9.400.000-16.100.000 5.400.000
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Costs for by-product valorisation

» Composting Costs:

o Composting without forced aeration

Economic information
Capacity Typical capital costs | Typical operating costs
(tons per annum) (EUR) (EUR)

2.000 300.000 130.000

5.000 600.000 240.000

10.000 900.000 400.000

20.000 1.300.000 730.000

50.000 2.200.000 1.350.000
100.000 4.500.000 2.600.000
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Strateqgies for Re-use and Valorisation of By-Products

» Anaerobic digestion (I):

« absence of atmospheric oxygen

 conversion of soluble organic substances into biogas
through biological fermentation

e results low amounts of sludge, which can be brought
out on agricultural land as fertilizer

 widely applied technology

o 1-st step: acidification

« 2-nd step: formation of methane
o different technological solutions

e One step process: these two steps can be realised in
one reactor

* two step process: In two separate reactors
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Strategies for Re-use and Valorisation of By-Products

» Anaerobic digestion (I1):

 applied for highly organically contaminated waste
waters, slurries and sludge (BOD,>3000 mg/L)

* 40 to 50 % of the organic matter is transformed to
biogas (used to produce electric energy and heat)

e main disadvantage: high investment costs

e first step for the treatment

 a post treatment (e.g. de-watering of the sludge and
aerobic waste water treatment) is very often necessary
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Costs for by-product valorisation

» Anaerobic digestion (AD) Costs:

« Separate digestion, dry method

Economic information
Capacity Typical capital costs |[Typical operating costs
(tons per annum) (EUR) (EUR)
5.000 2.900.000-3.100.000 120.000 p.a.
10.000 5.300.000-5.600.000 220.000 p.a.
20.000 9.500.000-10.00.000 400.000 p.a.
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Costs for by-product valorisation

» Anaerobic digestion (AD) Costs:

» Co-digestion, wet method

Economic information
Capacity Typical capital costs | Typical operating costs
(tons per annum) (EUR) (EUR)
20.000 3.700.000-4.500.000 130.000 p.a.
50.000 4.600.000-5.500.000 150.000 p.a.
100.000 10.500.000-12.500.000 350.000 p.a.
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Strateqies for re-use and valorisation of by-products

» Incineration/Combustion:

e destruction of organic material (incl. contaminated waste
water) via oxidation at high temperatures accompanied by a
complete evaporation contained water

 very well suitable method: the higher the organic load, the
more favourable is the incineration technology

 heat can produce electrical energy (e.g. from 1 ton of
processed olives waste, 400.000 kcal (465 kWh)

 disadvantages

» waste is disposed off without valorisation

e energy recovery is low

e ash is dumped

e energy and nutrient content of the waste are not used
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Costs for by-product valorisation

> Incineration Costs:

Capacity Typical capital costs Typical operating costs
(tons per annum) (EUR) (EUR)
20.000 25.000.000 950.000 p.a.
50.000 45.000.000 1.750.000 p.a.
100.000 90.000.000 4.000.000 p.a.
200.000 160.000.000 6.800.000 p.a.




Training Module: Environmental Issues

Topic 4: By-Product Re-using and upgrading

Different Application Methods

» Fermentation and use as Animal Feed:
» solid state fermentation:
- enrichment of the substrate in proteins
- use as an animal feed after drying
- drying is feasible for industrial scale

- the humidity of the alperujo is reduced to approx.
10-15 %

- the dried material can be formulated as a pellet
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Reutilisation of valuable compounds

» Compounds found in Olive OIl Residues:
e Phenolic compounds: strong antioxidant
» Oleuropein: antioxidant, anti-inflammatory
* Hydroxytyrosol: antioxidant

 Mannitol: nutritive sweetener
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Reutilisation of valuable compounds
» Compounds found in Olive OIl Residues (lI):
 alpechin” extracts have:
- powerful antioxidant activity
- represents a cheap, source of natural antioxidants

- not commercially available because of the
expensive and low yields procedures known for their
production
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Reutilisation of valuable compounds

» Main Components of the Olive Oil Residues:

Contents in olive pomace
Organic substance | (g/100g of extracted dried Benefits
olive pomace)

Possible application

-Polyphenals: -Decrease the risk of heart disease. |-Food additives
-Oleuropein -Protect cardiovascular tissue. -Cosmetics
-Tocopherols -Anticancer. -Pharmacology
-Hydroxytyrosol 0.29-0.27 -Ant?_oxidant -Health food
-Tyrosol -Antiinflamatory

-Flavonoids (apigenin,

guercitin, luteolin...)

Anticancer: Favour the intestinal
Fibre 70.0-79.3 transit. -Food
Ash 3.54-4.75 High absorption capacity. -Cosmetics
-Dietetics food

Polyalcohols: additives

mannitol 107,1-195.4* Nutritive sweetener, stabilizer -Cosmetics

Triterpenoids Natural pigments and aromas -Cosmetics
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Strategies for re-use and valorisation of by-products

» Strategies to recover valuable compounds from the waste water:
o filtration
* membrane separation

* precipitation/Separation
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Strateqgies to recover valuable compounds
» Filtration:

» removal of solids (organic matter, precipitates from
other treatments) from the wastewater

 the separation is done by means of a porous medium,
screen or filter cloth, which retains the solids and allows
the liquid to pass through
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Strateqies to recover valuable compounds (II)

» Membrane Separation:
o pre-filtration stage is necessary
 not suitable for highly fouling wastewater

e advantage: quite effective for waste minimization and
up-grading of OMWW

 disadvantage: high cost

* removal of suspended, colloidal, and dissolved solutes

Instead of soluble and dispersed substances as it was
before from wastewater

e semi-permeable or porous membrane supported
against the high pressure difference by supporting
devices
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Strateqies to recover valuable compounds (lI1)

» Membrane Separation (ll):

o classification of membrane according to the pore size
(it determinates the nature of the separation)

Microfiltration (retains bacteria)

Ultrafiltration (retains proteins, suspended solids)

Nanofiltration (retains sugars)

Reverse osmosis (retains salts)
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Strateqies to recover valuable compounds (lI1)

» Precipitation

o eliminate dissolved substances out of the solution by
adding a chemical agent that encourages the particles to

stick together (by inhibiting electrostatic forces which hold
them apart)

* mainly applied in wastewater that contains non-
biodegradable substances




Training Module: Environmental Issues

Topic 4: By-Product Re-using and upgrading

Strateqgies to recover valuable compounds (V)

> Flocculation:

* soluble colloidal substances are removed by
combining flocculation-coagulation chemicals

e side effect: smell from the screened material

e combines or “coagulates” small colloidal particles
(<1 um) to large particles

e large particles:
- settle down as sediment
- can be floated

- can be filtered
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Other related projects and research outlook

» Impel Olive QOil project (Impel Network) Network for the
Implementation and enforcement of environmental law

»INASOOP: Integrated approach to sustainable olive oil and table
olive production

» IMPROLIVE: Improvement of treatments and validation of the
liquid solid waste from the two phase olive oil extraction

»MOWOM: Mobile and flexible wastewater treatment plant for small
and medium sized olive mills
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Other related projects and research outlook

»SOLARDIST: Development of a solar distillation wastewater
treatment plant for olive oil mills

»Use of industrial waste waters from olive-oil extraction in the
biomass production of Scenedesmus Obliquus

» Utilisation of phenol-modified olive stones in the preparation of
resol-type adhesives




