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Atroikodounon Ayportofiounyoavikwv ATToBARTWYV Via Mapaywyn
MpoiovTiwyv YwnAnc MNMpooTi@éuevne Aiac

Mapavwyn Mooiunc kai Evepyelaknc AiBavoAnc ardé Ayportofiounyxovika
ATOBANnTO

* OC TTPWTEC UAEC UTTOPOUV VO XPNOINOTToINOoUV:

2Ta@ida Buvn
MeAaoa AHUAOUXEC TTPWTEC UAEC
Tupoyaha

* Ta odkxapa artroikodopouvTtal TTPoG alBavoAn atrd KatadAAnAoug
MIKpoOpYyaviououg (avaloya Pe TV TTPWTN UAN) 0€ OUCTAPATA AQOUVEXOUG N
OUVEXOUG AEIToupyiag he eAeUBEPa ) AKIVNTOTTOINUEVA KUTTOPA.

e 2TN OUVEXEIQ, akoAouBEei attooTagn yia TTapaAapni TnG ailbavoAng.



Mapaywyn MovokuTtTapiknc NMNpwrteivne (Single Cell Protein)

Ao MeAdoa

ko HzppoBdiepor g
anOOTEHpWOTG BEp: Aepofi: G pmom pehdong * H peAdoa eivai
e mopoyory® hpmg
EOTOTOtE Tl'GpGTI'pOIOV Tr]g
prounxaviag ¢axapng.

AoyETEnon nEpo
* [Nepiexel 80% ¢npa
ouoTaTtika. H
TTEPIEKTIKOTNTA TNG O€
ooukpodn cival 50%.

2¥. 82. MNapaywyr JOVOKUTTAPIKAG TTPWTEIVNG aTTO HEAGOOQ.

* 2T0 oUOTHUATA agPOPIag CUNWONG TTPETTEI VA TTPOCEXOEi 0 oXeDIAOUOC
OUOTNMUATWY YPucng Tou avTtidpaoTtripa Adyw Twv uynAwyv BEpUOKPACIWY TTOU
avatrTucoovTal (€€ aitiag TNS agpofiag (UPJwaong), ol oTToiec duvartal va
avaoTeiAAOuUV TNV avaTrTuen Twv CUPWV.
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2X. 83. 2U0Tnua ouveXoug agpofiag TTapaywyng
MOVOKUTTAPIKAG TTPWTEIVNG aTTd YEAGOA.



2uoThpata AgpoBiag Mapaywyng Biopadag

[Mivakag 6. ZuoTtAuarta agpofiag apaywyns MIKPOOPYAVIOUWY.

2UoTnHa NMpwTtn UAR/ Mikpoopya Avagopd
oAKXapo VIOHOG
Aouveyoug MeAaoa S. cerevisiae Khan et al. 1995
AeiToupyiag
MeAaoa S. dastorianus Khan et al. 1995
MeAdoa Candida utilis Lee & Kim, 2001
["'AuKOCn Candida krusei Konlani et al. 1996
Apulo S. lodgwii Khan et al. 1995
2.UVEXOUG MeAdoa Candida utilis Lawford et al. 1979
AeiToupyiag
MeAaoa Candida utilis Lee & Kim, 2001
PpoukTdln Kluyveromyces fragilis Kim et al. 1998




NMapaywyn Movokuttapikig MpwTeivng atrd YopoyovavOpakeg

« Eidn CupopukATWY TTOU TTPOTABNKAV YIa (UMWON ME BPETTTIKO UAIKO
udpoyovavopakeg givai:

Torulopsis collisculosa

Candida utilis

Candida lipolytica

Candida tropicalis

* H {upwon yivetal ye ouvexn diaBifaon aépa. MNpoooxr otn pubuion Tou pH Kai

oTNV YPucn Tou avTIdpacTApPa yia Tn diaTpnon TnG Beppokpaaciag ota TOUUNTA
eTTiTTEdQ.



To Tupoyala

 Eival To uypd TTapatrpoiov KATA TNV TTAPACKEUN TUPIOU.

* MNepiExel kupiwg AakToln (5%), TTpwreiveg (0.8%), AitTidia (0.5%) kai alarta
(KUPIWG PO POPIKO aCBECTIO).

* AOYW TOU UWnAOU opyavikou popTiou Kal TwV UPnAwyv TTOOCOTATWY TTOU
TTapayovTal, aTroTeAEI EYAAO TTEPIBAAAOVTOAOYIKO TTPOBANUA.

TupoyaAa

A 4

Napaywyn
aAkooAoUxou
noTou

A 4

Mapaywyn
aiBavoAng

A 4

Mapaywyn
YAaAaKTIKOU
0EE0C

v

2¥. 84 Aglotroinon
TUPOYAAQKTOG.

Mapaywyn
UIOVOKUTTAPIKNG
NPWTEIVNG
(SCP)




* H AakTtoln [yaAaktoln-6-(1,4)-yAukodn] ival o Kupiog udatavlpakag Tou
YAAQKTOC KOl atTroTEAEI TO 50% TWV OTEPEWV TOU ATTOBOUTUPWHEVOU YAAQKTOG.

* H udpoAucon TnNG Aaktolnc o€ YAUKOCN Kal yaAakToldn €ival EQIKTA ATTo TO
évlupo B-yalakTtooidaon (AakTdon).

* [Inyéc Aaktdong gival TToAAoi CupouuknTtes (Kluyveromyces fragilis,
Kluyveromyces marxianus, KATT) Kal TTOAANOi pUknteC (Aspergqillus niger, A.
oryzae, KATT).

 To BéATIOTO pH dpdong Tou evUuou dla@EpEl avaloya he TV TTpoéeuon (6-7
yia €vCUuOo TTPOEPXOMEVO aTTO CUMOMUKNTEG, 4-5 yia €vCUHO TTPOEPXOMEVO ATTO
MUKNTEQ).



* H udpodAuacn g AakTdlNG TOU TUPOYAAAKTOC (1] TOU YAAGKTOG) MTTOPEI va
ETTITEUXOEI €iTE AOCUVEXWGE N HE CUOTNUA OUVEXOUG dlEpYyaoiag.

* H aouvexnc digepyaacia Aappavel xwpa o€ avTidpaocThpa dIAAAEITTOVTOC €pyou
ME EAEUBEPO N akivnToTToINUEVO EVCUPO, EVW N OUVEXNG dlEpyaaia o€
BloavTidpaoTripa oTAANG UE aKivnTOTTOINUEVO £vUlO.

* 'Eva TTpOBANUa 0TO cUCTNMA CUVEXOUGC dIEpyaaiag ival N MIKPORIOKN)
MOAuvaOn, kaBwc n udpoAuaon Trpaypartotroieital oToug 30-40°C oe oudETepo pH.

* To TpOBANUa avTipeTWTTICETAI HE UOPOAUCN O€ XauNAnN Bepuokpaacia Kal oTn
OUVEXEIQ ATTOOTEIPWON.

* EQv xpnoiuyotroinBei Eviupo atrd yuknTeG, oTtoTe 10 pH TNG digpyaaiag sival
eAAPPWC 6EIVO, Ta TTPORARMATA TG MIKPORBIAKAS HOAUVONC TTEPIOPICOVTA.



* 2NMEIWVETAI OTI TO UOPOAUHEVO TTPOIOV €ival aKATAAANAO oTnV TTapoUCaA TOU
Hop®n Yia TTPocOnkn o€ TPOYIUA, Adyw TTapouaiag yeTaAloidviwy (K, Mg2*
Kal Mn2* atroteAoUv evepyoTroinTéC Tou evCUUOU Kal TTPOaTiOevTal 0To TUPOYaAa
o€ TTEPITITWAON EAAEIYPNC), Ta OTToia TTPOCdIdoUV dUOAPEDTN YEUON.

* H atroudkpuvon Twv YJETAAAOIOVTWY TTPAYUATOTIOIEITAI JE ETTECEPYOQTIA HE
IOVTOQVTOAAQKTN.
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2X. 85. 21ad10 TTAPACKEUNG YAAOKTOC HE UOPOAUNEVN AaKTALN.



Tupdyaha (NUIENMEEEPYQATUEVO)

MaoTtepinon

PuBuion pH ot 4,5

Bloavtidpaotipag cmMAng
(ak ivynToro inuévn AakKtdon, udpdluon AAKTOING 75-90%)

AMONAKPUVOT] LETAAAOIOVTOV
(tovToavtaAAakmg)

TUUMOKVOOT
(wg 70-75%)

ZUUTTUKVWHEVO TUPSYAAQ e USPOAUMEVT AQKTOON

2X. 86. 214010 TTAPACKEUNG CUUTTUKVWHEVOU TUPOYAAQKTOG PE UDPOAUNEVN AKTOLN.
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Mapaywyn ai8avoAnc ard TupoyoaAa

* Mikpoopyaviodoi TTou aTToIKodOoUOoUV TNV AAKTOCN TOU TUPOYAAOKTOC O€
alBavoAn gival o Kluyveromyces fragilis, o Kluyveromyces marxianus, n
KaAAIEpyela kefir, KATT.

* O1 XOUNAEC OUYKEVTPWOEIC OUWCE TNG TTAPAYOUEVNC alBavoAng (=2.5%) cival
OIKOVOMIKQ aTTAYOPEUTIKEC VIO ATTEUBEIaC amréoTach.

« '/ETO1 TTPOTEIVETAI N XPrioN oucTNPATWY oUuveEXOUC AgIToupyiag ry/kal xprion Tou
CUMWMEVOU TUPOYAAOKTOG YIa apaiwan GAAWY TTPWTWY UAWV TTOU
XPNOIYOTTOIoUVTal TNV TTapaywyn aiBavoAng, 1r.x. MEAACQC.

v

HEp LOTTRTOULEVO S

BidoLog ™
A Tomott L
wuroepo Kefir os ] )
CETLG AL O TDOUT LSV, ZX 87. ZUVEXF]Q Tapaywyn
AvTiie KL TROpOTYe VALK aIBavoAng atod Tupdyaha.

Tupdodn
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Mapaywyn aAKOOAoUYoU TTOTOU A1TO TUPOVAAQ

* H (Uuwaon TupoyaAaktog o€ uwnAn Bepuokpaacia (45°C) ye akivnrotroinuEva
KUTTOpa Tou Bepuo@iAou oTeAExouc Kluyveromyces marxianus o€
QTTOAIYVIVOTTOINUEVA KUTTAPIVOUXA UAIKG 0drynoe o€ PeATiwon TNG TTOI0TNTAG
KAl TWV OPYAVOANTITIKWY XOPAKTNPIOTIKWY (apwuaTtog) (Kourkoutas et al.
2002).

* To (upwpEVo TUPOYaAa aTroTeAE TTPWTN UAN yia TTapaywyn €vog vEou,
XapNAOU aAKOOAIKOU BaBuou, To OTToio Ba UTTOPOUCE VA TTAPACKEUAOTEI ME
TTPOOONKN TTOCIUOU OIVOTTVEUPATOC )/Kal TTPOCONAKN XUMWY PPOUTWV.
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Mapaywyn YOAOKTIKOU 0&€0C a1TO TUPOVOAQ

[Mivakag 7. ZuoTAPATa TTapaywyng YOAGKTIKOU 0CE0C WE TTPWTN UAN TO TUpOYaAa.

2UoTnua ®opéag Mikpoopya Avagpopda
aKIVNTOTToinong VIOHOG
EAeUBepa L. casei Roukas & Kotsekidou, 1998
L. lactis Roukas & Kotsekidou, 1998

AKIvnToTTOINUEVA

AAYIVIKO aoBEaTIO

AAYIVIKO aoBEaTIO

AAYIVIKO aoB€0TIO

DC

L. casei, L. lactis

L. brevis

L. casei

L. lactis

L. casei, L. lactis

L. brevis

Yoo et al. 1996

Elezi et al. 2003

Roukas & Kotsekidou, 1991

Roukas & Kotsekidou, 1991

Roukas & Kotsekidou, 1991

Elezi et al. 2003
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Mapaywyn HOVOKUTTARIKAC TTPWTEIVNC (SCP) a1rd TupdovaAa

* H TexvoAoyia TTapaywync Biopalac amd TupdyaAa ival TTapouola JE TNV
avTioToIXn TTapaywyns plroualac amd yeAdoa.

* H mapaywyn Biopdadlac amd TupoyaAa epapuoletal UTTopIKA aT1ro 10 1940.
XapaKTNPIOTIKO TTapAdeIypa sival n agpofia rapaywyn Cupwy (Kluyveromyces
lactis, K. fraqgilis, Torulopsis bovina) otn ["aAAia atrd 1n Biopnxavia Fromageries
Le Bel (Gonzalez Siso, 1996).

* H mapayopevn (UuN XPNOILOTIOIEITAI TOOO WS (WOTPOWPr), 00O Kal WS TTPOCHETO
0€ avOPWTTIVEC TPOPEG.

 Eival e@IKTA Kal N TTapaywyr (UunNg apToTToliag atrd TUPOYAAQ.

* H AakT1oln udpoAUETal APXIKA ATTO AKIVNTOTTOINUEVN AQKTAON KAl OTN OUVEXEID
N YaAaktoln kail YAukoln petaBoAidovral atrd mn (uun S. cerevisiae (Castillo,
1990).

 Emriong, cival duvarn n avattuén oteAexwyv TnG CUung Candida ue TTpwTn UAN

10 TUpOyaAa (Moulin & Galzy, 1984). 16



E@apuovéc oTnv mapaywyn ZwoTrpopwyv

* H xpno1udtnTa OpIcHEVWY OUCIWY TTOU Ba UTTOPOUCAV VA XPNOIKOTTOINBoUV
WG {WOTPOYEC, TTEPIOPICETAI ATTO TNV AVIKAVOTNTA TOU (WOU VA TIC APOUOIWCEL.

* Av Kal TTOAAG dnuNTPIOKA ugpavidouv uPnAn eVEPYEIOKN agia, nEyAAo PHEPOC
TWV OUCTATIKWY BPICKETAI UTTO HOPPN KN APOMNOIWCIHWY TTOAUCAKXAPITWYV (TT.X.
B-yAuKavwv).

* H TpooBnkn e€wyevwyv evUUWY TTPAYUATOTTOIEITAI EITE UE HOPEPI] KOKKWV I)
UTTO JOopP@PN PEUCTOU TTAPACKEUAOUATOC ME BAoN TO VEPO.

» KaBwc¢ 10 pH TOU O0TOpAYOU €ival TTOAU o¢ivo (pH=2), evw 10 pH TOU €VTEpPOU
gival =6.5, Ta TTpooTIfEPEVA EviUpa Ba TTPETTEI VA €ival AvBEKTIKA O€ TTOAU OCIVO
TEPIBAAAOV Kal va TTapouacidalouv BEATIoTo pH dpaoTikdTnTaC TTANCIiov Tou pH
TOU EVTEPOU.

« XapaKTNPIOTIKO TTAPADEIYHUA ECWTEPIKNG ETTENRACEWC PE EVCUPA OTNV EKTPOPN
TWV {WWV aTToTEAOUV 01 {WOTPOPEC TWV TTOUAEPIKWIV.

17



* H TpO®r) TwWV TTOUAEPIKWY ATTOTEAEITAI KATA KUPIO AOYO aTTO OITAPI KAl
apapoaoiro.

* ['10 OIKOVOUIKOUG AGYOUG ETTIOIWKETAI N AVTIKATACTACN TWV TTAPATIAVW
ONUNTPIOKWY aTTO KPIBApPI, TTou 0dnYEi, OMWCE, 0€ PEiwon Tou pubuou avaTTugng
Kal o€ KOAAWON atroBANTa, JE ATTOTEAECHA TNV AUgNON TOU KIVOUVOU
MOAUVOEWV.

* Ta apvnTIKA AUTA QAIVOPEVA aTTodidovTal OTNV UYPNAN TTEPIEKTIKOTNTA TOU
KpIBapIioU Oo€ YN a@opoliwaluoug TToOAucakxapiTes (B-yAukaveg ue B-1,3 kail B-

1,4-yAUKOQITIKOUC DECTOUG), OI OTTOIOI ATTOKTOUV KOAAWDN UPr) OTO EVTEPO.

 ETi TTA€0V, 01 B-YAUKQAVEG ETTIKAAUTITOUV T QUUAOUXA KAl TTPWTEIVIKA CUCTATIKA
NG TPOPNG, OUOKOAEUOVTAC TNV EKPETAAAEUOT) TOUC ATTO TOV OPYAVIOUO.

* H rpooBnkn B-yAukavaowv otnv {wotpo®r) odnyei o€ udpoluon Twv B-
YAUKQVWV Kal O€ TTEPIOPICUO TOU TTPOLBANUATOC.

18



[Mivakag 8. Emidpacn Tng Trapouaciag B-yAukavacowyv aTnv {woTpoPr] TTOUAEPIKWV.

KaravédAwon (A)  Adgnon Bdpoug (B) Néyoc A/B

Bdon Tpoor
nTPOPNS (g/TroulepikO/pépa)  (g/TrouAepikb/pépa)

2ITAPI 101 50 2,0
KpiBdapi 91 41 2,2
Kpi16dapi Kai 96 50 1,9

B-yAukavaoeg (0,1%)

* O1I QUUAGOEG Kal OI TIPWTEACEC BPIOKOUV EQapuoyn ws TTPOOBETa O€
(WOTPOYEC XOipWV, KABWC N CUYKEVTPWOT TWV AVTIOTOIXWV EVOOYEVWIV
evUUWV gival xapnAn katda tn yaAouxia.

* 2TA ONUNTPIOKA, TO JEYAAUTEPO TTOCOOTO (>50%) TOU PLWOPOPOU BPICKETAI

OECMEUNEVO PE TN HOPPI) ECAPWOPOPIKAG IVOOITOANG.
OH

HOW _~_ .OH
2X. 88. XnUIKr dour IVOCITOANG. ‘,
HO" “OH

OH
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¢ 2UVETTWG, Ol 6 PWOPOPIKEC OUADEC OeV gival BloAoYIKG DIABECIUEG OTA N
MNPUKAOTIKA (wa, Ta OTToia OTEPOUVTAI TWV VUMWY PUTACWY TTOU ATTOOTTOUV
TIC PWOPOPIKEC OPADEC ATTO TOV DAKTUAIO TNG IVOOITOANG.

* 2TA JNPUKAOTIKA (wa n d1aoTTacn TNG ECA@WOPOPIKNG IVOCITOANG
ETTITUYXAVETAI ATTO TOV MIKPORBIAKO TTANBUCHO TOuC.

« EmITTA0V, N €€apWOPOPIKN IVOOITOAN OECHEUEI HEOW TWV PWOPOPIKWY
OMAdwWV peTaAAoidvTa (aoBEaTIO, ayvrolo, Yeuddpyupo, oidnpo, Jayyavio)
ATTAPAITNTA VI TOV OPYAVIOUO.

* H TTpo0BNAKN eCLyeVWV QUTAOWY O€ (WOTPOPEC TTOUAEPIKWYV TTEPIOPICEI TA
TTaPATTAvVW TTPORAAMATA.

« KUpia 1rnyn eutacwy gival o yukntag Aspergqillus ficuum.
* 'EX@ppaon Tou yovidiou TNG euTadong atro Aspergillus niger ce 0TTOPOUG

KatTvou atrédwaoe 1% evlUUoU €TTi TNC OUVOAIKNC TTPWTEIVNC.

20



Agiommoinon Kuttapivouxwyv YAwvV via Mapaywyn Bioai@avoAnc

* H kuTTOpiVvn €ivai

Dy CH,OH 7~0N CH OH , .
S B o A i TTOAU O100€00EVN
o oTn puon. ATToTeAei
O ’ ,
HO "N\_-0~ CH OH TO KUPIO CUGCTATIKO

Kurrapivn TWV KUTTAPIKWYV
6 l 14) 4
2 TOIXWHATWY TWV

2X. 89. Aoun KuUTTOPIVNG. PUTWV.

* Eival TToAupepEC YAUKOING pe B-1,4-yAukodITIKoug deouoUc.

* H atmoikodopnan tNG TTPOG YAUKOLN £XEI OTTOTEAECEI AVTIKEIMEVO £EPEUVAC
TTOAAWV €TTIOTAPOVWY. H atroikoddunon JNTTopEi va emITeuXOei ue EvCupa OTTWG:

- 'Evd0-£-1,4-yAukavaoec. YOpoAuouv eowTepPIKOUC B-1,4- YAUKOJITIKOUG
deopouc.

- ECw-B-1,4-yAukavdaoec. YOpoAUouv KUTTapivn TTPOC dIOAKXOPITEC.

- B-yAukoo10a0eC. YOPOAUOUV OAIYOOOKXAPITEC TNG KUTTAPIVNG TTPOC YAUKOLN.
21



2¥. 90. EvCuuarTikn d1doTTa0n KUTTAPIVNG.




* H nuIKUTTOpPIiVN €ival évag AAAOC TTOAUCOKXAPITNG TTOU ATTAVTATAl OTA QUTA.

 Eival ypauuiko, d01akAadIoUUEVO BIOTTOAUNEPEG JE MIKPOTEPO BABUO
TToAUpEPIoHOU aTrd TNV KuTtTapivn (200 pe 300 doUIKEC HOVADEG).

» ATTOTEAEITAI ATTO TTEPICTOTEPES ATTO Mid OIAPOPETIKEG OOMIKEG MOVADEC, KUPIWG
oakyapa, aAAd Kal avudpiTEC OUPOVIKWYV OZEWV.

* OI HOVOOOKXAPITEG TTOU ATTOTEAOUV TNV NUIKUTTAPIVN €ival KUpiwg ol D-CuAodn,
D-pavvodldn, L-papvoln, D-yaAaktodln, L-apapivoln, D-yAukopouviké ocu, D-
YOAQKTOUPOVIKO OCU.

* H nuIKUTTOPivn d€V ATTAVTATAl JOVN TNG OTN PUON, OAAG TTavTa padi Ye TV
KUTTApivn Kail TN Alyvivn.

HMIKY TTAPINH

[ ] =uAdZn

@ Ml\ukoupovikd o0

@ ApaBivoln 2¥. 91. Aoun nuIKUTTAPIVNG.
P MahakTdIn

W PepouAiko 23
WO EIKS



* H Atyvivn, €ival TTOAUPEPEG, OXI ONWS HOVOOOKXAPITWY, AAAG HOVAdWV
PAIVUAOTTPOTTAVIOU.

* 2TO QUTO OPA WC OUYKOAANTIKI) UAN TTAPEUPAAAOUEVN AVAPETT OTIC AAUCIDEC
TNG KUTTAPIVNG KAl TNG NUIKUTTAPIVNG.

* H okAnpOTNTa €VOC CUAOU auavel TTapaAAnAa PeE To TTOOOOTO TNG Alyvivng o€
auTo.

* H Utrapén Tn¢ Aiyvivng otnv TTpo¢ atroikodounon TTpwTn UAN TTapePTTodilel TNV
udpOAuan, OIOTI DUOKOAEUEI TNV TTPOCROAN TWV AAUCIOWYV TWV TTOAUCOKXOPITWV.

Ta gaivuhotTpoTrdvia TnE Alyvivng

CHz0H CHa0H CHyOH
I 3 CH
CH CH CH
o Q, .0
éH ;; TOCHy B0 E%O(H:, 2X. 92. Ta gaivuAotrpoTravia Tng

Alyvivnc.
I Il I11
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Mépn Tng Aiyvivng
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2X. 93. AOMIKEG HOVADES TNG Alyvivnc.
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MovTtéAo Ayvivng

HC=0 [CH 20H]
HC
CH

CH40 $H0H

5 6
CHO™ Y OCH
OH OH[o-c :

2X. 94. Aoun Aiyvivng.



 ['la TO AOYO QUTO, N TTPOKATEPYATIa TNG TTPWTNG UANG OTOXEUEI TNV
QATTOPNAKPUVON TNG ATTO TIC iVEG.

* H udpOAucn TwV TTOAUCAKXOPITWY UTTOPEI VA YiVEl EITE:

A. Mg xnuIKA hEoa, OTTWG gival n 6¢ivn (TTapouadia TTUKVOU ) apaloU 0EE0G) Kal N
aAKaAIKR udPOAUCH, EiTE

B. Mg BioAoyikr) péGodo.

» O1 TeAeuTaieg pyEBodoI TTEPIAAPBAvVOUV TN dpacn evCUPWY TTOU TTAPAYOVTAl ATTO
dIAPOPOUGC MIKPOOPYAVIOHUOUG (MUKNTEG ) BAKTAPIA).

27



M£OBodol MNMpokarepyaoiag

* Apopouv TNV KaTtepyaaoia NS Bropdadac pe oTdOXO TNV CAKXAPOTIOINCN TIPIV TNV
aAKOOAIKA CUpwon. O1I onUavTIKOTEPEC gival:

1. Mnyavik eAANQTwonN UeyEBouc

* [payuatoTrolcital Je TN Xprion MNXavikwy JeBodwyv eAATTwonNg ueyébouc,
OTTWG €ival N KOTTN Kal n GAeon.

« 2TOX0C TNG €ival N PHEiwOoN TNG KPUOTAAAIKOTATAG TNG KUTTAPIVNG, YEYOVOC TTOU
TNV KAVEI TTI0 EUTTPOOBANTN OTNV UOPOAUCH.

* To pyéyebog Twv cwpaTIdiwy PETA TNV KOTTN €ival TTepitrTou 10-30mm, Kai HeETa
TNV aAeon 0.2-2.0mm.

28



2. [MTupdAuon

« O1av n TpwTn UAN €TTECEPYOQOTEI O€
Beppokpaaciec peyaAutepec atrd 300°C, n
KUTTOPivN aTTOoUVTIBETAI TaXUTATA O€
aEPIA TTPOIOVTA.

* 2€ XauNAOTEPEC BEPUOKPATIES
TTapayovrtal Alyotepa TITNTIKA UAIKA Kal JE
M0 XapnAoug puBuouc.

* Av TpoaTeBei Na,CO; 1 ZnCl, wg
KATaAUTNG, N atroikodopunon 1NG
KUTTAPIVNG UTTOPEI VA YiVEl KOl O€
XAMNAOTEPEG BEPUOKPATIEC.

blomass

2X. 95. BioavTidpaotipag TTupdAuong.
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3. EKTOVWON aTuou N autoudpoAuon

e 2UNQWVA PE auth TN NEBODO, TEpaxIouEVN Blopadlda eTrecepyadleTal Ue
KOPEOMEVO ATHO UWNANG TTiEONG.

 2TN OUVEXEIQ N TTIECN EAATTWVETAI ATTOTOMA KAl TO UAIKO UTTOKEIVTAI O€ I
“EKPNKTIKA” EKTOVWON.

* H autoUdpbAucn TrpayuatoTroleital ouviBwe og Bepuokpacia petacu 160-
260°C (n avrioToixn trieon €ival 0.69-4.83MPa) kai o€ xpOvo at1rd apKETA secs
MEXPI Aiya mins (avaAoya e TN BeppoKpaaTia) TTPOTOU EKTEDEI O ATHOOTPAIPIKN
TTieon.

* H digpyacia TTPoKaAEi TNV ATToIKOOOUNON TNG NMIKUTTAPIVNG Kal JEPOUS TNG
Alyvivng, aug¢avovrtag tn duvaroTtnta yia udpoAuon TS KUTTAPIVNG.

4. Kartepyaoia ue Ospud vepod

* H TpwdTn UAN etTeCepyadeTal e vepo o€ upnAn Bepuokpaaia kai tricon (170-
230°C), ye atmmotéAeoua TN SIGAUTOTTOINON KAl ATTOPNAKPUVON TS NUIKUTTAPIVNG

Kal TN OIACTTACN TOU TTAEYMATOC KUTTAPIVNG-AIyVivnG. 30



5. EKTOVWwon Ye aupwvia

* H Biopdda etreCepyadeTal ye uypn appwvia o€ uwnAni Bepuokpaoia Kai Trieon
YIO KATTOI0 OIA0TNMA KOl OTN CUVEXEIQ N TTIECN MEIWVETAI YPHYOPO.

* H d6an uypng aupwviag gival 1-2kg NH4/kg ¢npng Biopadag.

* H digpyaoia auth UTTOPEI va XpNOIMOTTOINBEI e KOAG ATTOTEAECUATA VIA
TTANBOOC AIYVIVOKUTTAPIVOUXWV UAIKWYV, OTTWG €ival axupa dnuntpiakwy (o1Tdpl,
KP164ap1, pudl) Kal aoTIKA atTOBANTA.

 [eVIKOTEPQ, £XEI APKETA KAAEC ATTODOO0EIC (90% UdPOAUCN) VIA TTPWTEC UAEC ME
XOAMNAR OXETIKA TTEPIEKTIKOTNTA O€ Alyvivn (<15-20%), evw n a1rédoon YEIWVETAI

000 aucaveTtal N TTEPIEKTIKOTNTA TNS Ayvivng (40-50% udpOAucn O€ €PnUEPIDEC).

* [la va eAaTTwOEi TO KOOTOC TTaPAYWYNACS Kal OI TTEPIBAAAOVTIKES ETTITITWOEIC,
TTPETTEI N AMUWVIA TTOU XPNOIMOTIOIEITAI VO AVOKUKAWVETA.
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6. OlovOAuon

 To 6lov utropEi va xpnoipoTroinBei yia TNV atroikodopnon TG Alyvivng Kai Tng
NMIKUTTAPIVNG atTd Jia TTANBwpea AlyVIVOKUTTAPRIVOUXWYV UAIKWYV, OTTWS AXUPO
oI1Taplou Kal BaupBakio’, aAAG Kai TTpIovidl atrd AUKa.

* QO0TO00, Ta ATTOTEAEOMATA £OEICAV TTWC N ATTOIKOOOMNON TTEPIOPICETAI OTN
Alyvivn kai g€ TTOAU JIKPO BaBud oTnv NUIKUTTAPIVA, EVW N KUTTAPivn Ogv
OlaoTIATAl.

* Ta TAeovekTuaTa TG olovoAuong auvowilovTal oTnV ATTouAKpuUVOon TNG
Alyvivng, oTn PNOEVIKNA TTapaywyr TOCIKWY TTOPATTPOIOVTWY YIa TIC DIEPYATIEC
TToU Ba akoAouBnoouUV, EVW UTTOPEI VA EKTEAEOTEI KAl 0€ OUVNAOEIC CUVONKEG
OepuoKkpaaciag Kal TTieong.

* O1 yeyadAeg TTooOTNTEC OLOVTOC, OUWG, TTOU ATTAITOUVTAI AUCAVOUV KATA TTOAU TO
KOOTOG.
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7. 0¢ivn YOpOAUGON

* [MTukva ogEa, OTTWC To BENKO Kal TO UOPOXAWPIKO €XOUV XPNOIYOTTOINBEI yIa TNV
ETTECEPYOATIA AIYVIVOKUTTAPIVOUXWY UAIKWV.

* To 0CU €mdPA 0TOUC DECHOUC UOPOYOVOU METACU TWV aAucidwV KUTTApPivNnG,
KATAOTPEPOVTAC OAOKANPWTIKA TRV KPUGTAAAIKOTNTA TNG.

 2TN OUVEXEIQ, N KUTTApPivn ONMUIOUPYEI JE TO OCU €va gel TTou €ival TTOAU
EUAAWTO OTNV UDPOAUON.

* 'ET01, apaiwvovTag 10 dIAAUMA JE TTPOCBNKN VEPOU £XOUME OXEDOOV TTOOOTIKI
udpPOAUCN TNG KUTTAPIVNG O€ YAUKOQN.

* Q0TO00, N XPON CUNTTUKVWHEVWY OCEWV dNUIOUPYEI TNV ATTAITNON YIA UAIKA
KATAOKEUNG TWV avTIOPACTAPWY TTOU Va €ival avBekTIKA oTn diaBpwaon.
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 Etriong, yia va peiwBei 1o KOGTOC TNG dIEPYATiag TTPETTEI VO TTPOLBAETTETAN
QvAKTNON TOU XPNOIUOTTOIOUMEVOU OCEDC.
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- Hydrolysis
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o | »
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2.X. 96. Alaypauua pong
TTapaywyng proaiBavoAng atro
AlYVOKUTTapPIVOUXQ UAIKA hE OEIvn
udpOAucn pe TTUKVO BeIKS 0gU.
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* H Biounxavikn e@apuoyr autng TnG HEBOdOU gival apkeTa SUOKOAN, AOyw Tou
MEYAAOU KOOTOUG TNG EYKATAOTAONG KAl TNG AEITOUPYIaAG.

* H udpdAuacn pe apaid ogu ival capwc TTEPICCOTEPO AVATITUYMEVD.
» ATtoTeAEi TNV TTAAQIOTEPN TEXVOAOYIA YIa TN METATPOTTH Biopdlac o alBavoAn.
* ['evIKQ, uTTA@pYOUV OUO TUTTOI TETOIOC DIEPYACTIAC:

A. Zuvexng diepyaoia o€ upnAn Beppokpaacia (>160°C) yia xapnA&g
OUYKEVTPWOEIC OTEPEWYV OTNV €i0000 (6-10%), Kal

B. Aouvexnc diepyacia o€ xaunAn Bepuokpaacia (<160°C) yia upnAd @opTio o€
oTeped (10-40%).
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* O1 UPNAEC BEpUOKPATiEC EUVOOUV TNV ATTOIKOOONNON TNG KUTTAPIVNG, EVW O€
TTI0 NTTIEC OUVONKEC BEpUOKPATiac aucAveTal N TTapaywyr ¢uAodnc.

* 2€ IO £VTOVEC OUVONKEG, N EUAOCN dlaoTraTal o€ AAAa avetTiBuunTa
TTAPATTPOIOVTA.

* MtTopEi akdpa va epapuooTEi £vac ouvOuaouOC ouvenkwy pe duo oTddia:
1. "Eva 110 ATTI0O apXIKO, OTO OTT0i0 £XOUME UOPOAUCN TNG NUIKUTTAPIVNG, KAl

2. 'Eva deuTePO OTADIO, UE TTIO EVTOVEG OUVONKEC OTO OTTOI0 UOPOAUETAI O€
YAUKOZN N TTI0 aVvBEKTIKN KUTTAPIVI.
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8. AAKOAIKNA YOpOAUCON

« EKTOG 110 0&€q, yIa TNV TTPOKATEPYATIa KUTTAPIVOUXOU BIouadag uTropouv va
xpnoipoTtroinBouv Kai BAcEIC.

* O unxaviouoc TNG aAKaAIKAG udPOAUCNC EIKAZETAI OTI €ival N CATTWVOTIOINON
TWV OIOUOPIOKWY ECTEPIKWY OECHWY TTOU CUVOEOUV TNV NUIKUTTAPIVN ME AAAQ
oToIXEia, OTTWG N Alyvivn Kal N KUTTAPIivn.

 'ETO1, augavel To TTOpWOEC TNG TTPWTNG UANG.

» Emrecepyaaoia pe apaid NaOH trpokdAeoe dioykwaon o€ AlyVIVOKUTTapPIVOUXa
UAIKA, QUEAVOVTOC TNV ECWTEPIKN EVEPYO ETTIPAVEIQ, NEiWOE TO BaBuod
TTOAUMEPIOMOU Kal TNV KPUOTAAAIKOTNTA, DIAXWPIOE TIC EVWOEIC AVAUETA OTN

Alyvivn Kal Toug udaTavlpakec, Kal eTTEdpACE oTn dour) TNG Alyvivnc.

» Ta amroreAéopata TG AAKAAIKAS UdPOAUONG £CAPTWVTAI APMECA ATTO TO
TTOO0O0TO TNG Alyvivng oTnNV TTPWTN UAN.
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9. BioAovik ATToIKoOOUNOoN

YOpOAUGN KUTTAPRIVNC

» O1 ouvbnkecg oTic otToiec AauBavel xwpa n digpyaaia TG evuuikng udpoAuong
gival apkeTa NTTIEC (TTEPITTOU S0°C YIa BeppdpIAouc kal 28°C yia necO@PIAoUC
opyaviououg kal pH trepitrou 4.8).

» Kuttapivdoeg TTapayovTal atro TToIKIAIa JIKPOOPYAVIOHWY, agpoIous Kal
avaepOBIoug, HETOPIAOUC Kal BEPUOPIAOUC.

* Baktpia 1Tou TTapdyouv CUOTHUATA KUTTAPIVOAUTIKWY VUMWY Eival auta TTou
avikouv ata yévn Clostridium, Cellulomonas kai Bacillus, evu KATToI01 ATTd TOUG
MUKNTEG TTOU TTAPAYOUV TA ATTAITOUMEVA CUOTHUATA EVCUPWY QVIKOUV OTA YEVN
Trichoderma, Asperqillus, Schizophyllum ka1 Penicillium.
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[MapdyovTec TToU eTnpedlouv TNV evCUMIKA udpOAUCN TNC KUTTAPRIVNC

1. To uTTOOTPWUA

* H avaAoyia Tou UTTOOTPWHATOG WG TTPOC TO £€vCUMO Eival €vag aTTO TOUG
KUPIOTEPOUGC TTAPAYOVTEC TTOU £TTNPEACOUV TNV ATTODOCTN KAl TOV apXIKO pubud
NG eVCUMIKAG udpOAUCNC TG KUTTAPIVNG.

¢ 2€ XAMNAQ €TTITTEDQ UTTOOTPWHATOC, IO AUZNOoN TNG OUYKEVTPWONG TOU
UTTOOTPWHATOC Ba 0dnynoel o€ neyaAuTepn amrédoaon kal pubud udpodAuonc.

* Q0TO00, UPNAEC OUYKEVTPWOEIC UTTOOTPWHUATOC UTTOPEI v 0dNYroouV O¢€
TTAPEPTTODION TNG dIEPYATIAC, YEYOVOC TTOU MEIWVEI TO pUBUO TNG UdPOAUONC.

» ETriong, n TTpocTTECEpyaaTia TTou €XEI UTTOOTEI TO UTTOCTPWHUA TTPIV ATTO TNV
udpOAuan €TTNPEAlEl CaPWS TNV IKAVOTATA Tou va udPOAUBEI.

« 'Exe1 BpeOei TTWC N KPUOTAAANIKOTNTA TWV IVWV TNG KUTTAPIVNG €TTIOPA apvNnTIKA
OTNV EUTTPOORANTOTNTA TOUC.
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2. Ta evluua

* Au¢non TG doooAoyiag TWV KUTTAPIVAOWY €ival duvaTtov va au¢naoel Tov pubuo
Kal TNV ammdédoon TNS udpdAuoncg, wg éEva Badud.

* Opwg, kAt T€To10 Ba AUcave oNUAVTIKA TO KOOTOG TNG dlEPYaTiag.

* H udpdAucn Tn¢ kuttapivng trepIAauBavel Tpia otadia:

A. To é&vCupo TTpoopOPATal OTNV ETTIPAVEIA TNG KUTTAPIVNC,

B. 2Tn ouvExEla ATTOIKOOOMEI TV KUTTAPIVN, KAl

[. TEAOG ekpo@ATal.

* H peiwon TNS dpacTIKOTNTAG TWV EVCUPWY TTOU TTAPATNEEITAI KOTA TN dIAPKEIA
TNG UOPOAUCNC OPEIAETAI OE UN AVTIOTPETITA TTPOCPOPNCON Tou ev{UUOU OTNV

KUTTAPIVN.

* [10 TOV TTEPIOPICUO QUTOU TOU PAIVOUEVOU XPNOINOTIOIOUVTAlI OUXVA

TAOIEVEPYEC OUTIEG. 41



* H evepyoTnTa TV evUPWY £COPTATAI AUECA ATTO TNV IKAVOTNTA QUTWY VA
TTPOOPOPWVTAI OTO UTTOOTPWHA.

« 'ETO1, N Xpon evCUPwWYV PE BEATIWUEVN QUTH TNV IKAVOTNTA JTTOPEI va 00Ny oEl
o€ uPnAOTEPEC ATTOdOCEIC KAl pUBOPOUC.

* AUTO UTTOPEI va €TITEUXOEI PE TN Xprion MiydaTtog evCUPWY aTtTd dIa@POPETIKOUG
MIKPOOPYQAVIOUOUG, KOBWG KAl JE MiyMaTa KUTTAPIVACWY JE TTNKTIVAOEC N
NUIKUTTAPIVACEG.

« EmITTAov, TTPETTEN va TTpooEXBOUV Kal 01 CUVONKES JEOO OTOV avTidpacTipa
(Beppokpacia, pH, cuykEVTpwOon UTTOOTPWHATOGC, DIATUNTIKES TACEIC, IOVTIKNA
I0XUC), KOBWC PUTTOPEI VO TTPOKAAECOUV ATTEVEPYOTTOINOTN TWV EVIUUWV.

* [1péTTEl, €1TioNG, Va atToPeuXOEi N TTapoudia AAAWV TTAPEUTTODIOTWY EKTOC TNG
YAUKOING kal TNG KEAAORBIOZNG OTO UTTOOTPWHA.

* AKOUQ, 0 pUBNOC Kal N atTddOoaN TNG OAKXAPOTTOINONG MTTOPEI va BEATIWOOUYV
AV EQAPMOOTEI ETTITUXWGS AVAKUKAWON TwV eVCUPWY TTOU XPNOIKOTTOIoUVTAl,
EAQTTWVOVTAG TTAPAAANAQ TO KOOTOG TTAPAYWYNAG TWV EVCUHWV.
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3. [Napouoia TTapeUTTOdIOTWYV

* To onUAvTIKOTEPO ATTO TA TTPOBAAMATA TTOU PTTOPEI VA TTAPOUCIACTOUV KATA
TNV UOPOAUGN €ival N TTAPEUTTODION TNG AVTIOPACNG ATTO KATTOIEC OUTIEC KAl TTIO
OUYKEKPIMEVA aTTO Ta idIa Ta TTPOIOVTA TNG UdPOAUCNG, TNV KEAAOBIOLN (KUpiwC)
Kal TN YAUKOCN (o€ HIKPOTEPO BaBuO).

* H keAAOB10CN TTapepTTOdIlEl TN dPACN TNG EVOO- KAI ECWKUTTTAPIVAONG, EVW N
YAUKON TNG B-yAukodidaong.

* TpOTTOI ATTOPUYNG TNG TTAPEPTTODIONG Eival:

1. H ammopdkpuvon 1nG YAUKOZNG atTd TO CUCTNUA JE TNV EQAPMOY TNG
dlepyaaciag TG uttePdINBNONC.

2. H xprion evepyou avBpaka yia TNV £TTIAEKTIKN TTpO0POPNon TNS KEAAOPBIOING

Kal TNG YAUKOZNG, MEBOOOC OPWC TTOU CUVETTAYETAI AUENMEVO KOOTOG AOYW
MEYAAWY TTOOOTATWY £VEPYOU AvOpaKa.
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3. H augnon tn¢ dpacTikOTNTAG TNS B-YAUKOJIOAGCNC WOTE VA UTTAPXEI
ypnyopotepn Katavalwaon tng KEAAoBI6dNG.

4. H xpnon tnG TEXVOAOYIag TaUTOXPOVNG OAKXAPOTToinong Kal (UNwaong KaTtda
TNV OTToIa N TTapayouevn YAUKOLN KATavaAwVveETal YPyopa yia va TTapaxOci
a18avoAn.

» ETTiong, £xel BpeBei TTw¢ Kal N aiBavoAn utropei, o€ Eva Babuod va
TTAPEPTTODIOEI TNV KUTTAPIVOAUTIKA dpacn Twv evCUHUWV.
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YOopOAUGN NUIKUTTAPIVNC

* H nuIKuTTOapivn UdPOAUETAI CAPWG TTIO EUKOAA ATTO TNV KUTTAPIVN.

* [TOAAEC Popéc dev atraiTeiTal oTAdIO VCUMIKNG UdPOAUONG, aPOU KATA TNV
TTPOKATEPYATIa ATTOIKOOOUEITAI EUKOAQ OTA OAKXAPA TTOU TNV OTTOTEAOUV
(CUAGCN, pavvoln, apaBivoln, KATT).

* 2UVNOWC, aUTA Ta OAKXOPA ATTONAKPUVOVTAI UE TO UYPO PEUMA TNG EKACTOTE
TTPOKATEPYOTIAC.

« 2€ TIEPITITWON, BEPRaIa, TTOU gival avaykaia n evCUMIK udpOAUCn, UTTAPXEI

TTANBO0C NIKPOOPYAVIOUWY TTOU JTTOPOUV VA TTAPAYOUV NUIKUTTAPIVOAUTIKA
evluua, OTTWG TT.X. O MUKNTAG Fusarium oxysporum.
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* Ta NUIKUTTAPIVOAUTIKA €viuua dlaxwpifovTal o€ dUO KATNYOPIEG:
A. 2TIC UDPOAACEG, TTOU DIACTIOUV TOUG YAUKOCITIKOUC DECOUG, Kal
B. 21a évlupa 1Tou d1aoTTOUV TOUG E0TEPIKOUC OECUOUC.

 To KUPIOTEPO TTPOIOV TNG UdPOAUONG €ival N CUAGCN TTOU OCUVABWC ATTOTEAEI Kl
TO MEYAAUTEPO TTOOOCTO TNG NUIKUTTAPIVNG.

» O1 BEATIOTEC Bepuokpaaiec kKupaivovTal 28-30°C yia peodpIAouC
MIKpOOpYavIououg, kal 50-55°C yia Bepuo@ilouc.

* H BEATIOTN TP Tou pH KupaiveTal o€ PeyaAo eupog 2.5-9.5.
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TeyxvoAovia MNapaywync BioaiBavoAnc ammo AlyvivokuTttapivouxa YAIKA

* H €TIAOYr) TOU CUOTHAUATOC MIKPOOPYAVICUWY TTOU Ba XpnoiuoTroinbei yia va
Tapax0ei alBavoAn atrd AlyvivokuTTapivouxo Blopada ival TToAU onuavTikn,
KaBwc¢ Evag atrd Toug TPOTTOUC PEIWONG TOUC KOOTOUC TNG MOovAdaC TTapaywyng
gival n BeATioToTtroinon TnN¢ ammdédoonc TS TTapaywyikAc d1adikaaoiag.

* 2UVETTWG, ONMAvTIKO pOAo TTaifouv Kal Ol JIKPOOPYAVICUOI TTou Ba
XpnoipotroinBouyv yia Tnv udpoAuon Kai T CUPNWOon, Ol OTToIOI TTPETTEI VA
ETTIAEYOUV UE TTPOCOXN, £TOI WATE Ol IDIOTNTEC TOUG VA EYYUWVTAI UYNAN
atrodoan.

* O 10aVIKOG MIKPOOPYAVIOUOC YIa TNV TTapaywyn BloaiBavoAng Ba mrpeTtrel va:

1. Mtropei va (upwaoel OAa Ta odkxapa (TTevToles Kal £COLEC) ME IKAVOTTOINTIKNA
atrédoon Kal pubuo,

2. lNapouaidadel KaAn avtioTaon OTa JOVOMEPN TNG Alyvivng Kal GAAOUG
TTAPEPTTODIOTEG TNG dIEPYATiag,
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3. MNapouaidlel avOekTIKOTNTA € UYPNAEC OUYKEVTPWOEIC a1BavoAng, waoTe va
MEIWVETAI N ATTAITOUUEVN EVEPYEIA VIO TN CUMTIUKVWON TOU AAKOOAIKOU
dlaAUaTOC,

4. M1TOpEi va epyacTei o€ JEYAAO EUPOC BEPUOKPATIWY, KAl VA

5. MNapayel cuvduaoud aTrd KUTTAPIVACEG, TTOU Ba dpoucav CUVEPYEIOKA YIa TNV
udpoOAUCN TNG KUTTAPIVNG.

» QUOIKA £vag TETOIOC PIKPOOPYAVIOUOG OEV UTTAPXEI OTN QUON.

* H BiwoigdtnTa piag yovadag rapaywyng e€aptartal atro 1n duvarotnta va
EKMETAAAEUBOUV 600 TO dUVATOV TTEPICTOTEPOI UDATAVOPOAKEC.

 'ETO1, 01 £peuveg £€xouv 0dNynOBei TTpo¢ dUO KATeEUBUVOEIC UE TOV idIO OUCIACTIKA
OKOTTO:
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1. H rpwTn €ival n cuvduacopéEvn xprion dUO0 1) TTEPIOCOTEPWV
MIKPOOPYQAVICUWY TTOU UTTOPOUV va CUHMWOOoUV OIA@OPETIKA OAKXOPA 1N N
TTPOo0BNAKN evCUNWY KATA TN dlEpyaaia.

2. H deuTtepn KaTeuBuvon €ival N TTPOCTIABEIA VIO YEVETIK TPOTTOTTOINON
OPICHEVWVY HIKPOOPYAVIOHWY WOTE VA ATTOKTACOUV ETTIBUPNTEC 1010TNTEC.

* [ToAAEC popéc, BERaIa, XpnaIdoTTOIEiTAlI £€VOG OUVOUAOHOG TwV OUO dPONWY,
ONAQdI CUYKOAAIEQYEIEC YEVETIKA TPOTTOTTOINUEVWY HIKPOOPYAVIOHWV.

* O1TWC £xoupe AoITTOV DIATTIOTWOEL, Ta KUPIA oTAdIA TTAPpAYWYAS TNG
a1BavoAng cival n udpdAucn Twv TTOAUCOKXOPITWY Kal N CUJwon Twv
OOKYXApWV.
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* '/Exouv avatrtuxBei d1aQopeC TEXVOAOYIEG, avaloya UE TO av yivovTal XwpIloTa
N o€ €va 0TAdI0. AUTEG gival:

A. YOpoOAuon kal (upwon o€ duo oT1ddia (Separate Hydrolysis and
Fermentation, SHF), éttou n udpoAuon kai n (UPwon yivovTtal o€ EEXWPIOTOUC
avTIOPAOTAPEG.

B. Tautdéxpovn cakxapotroinon kai (Uuwon (Simultaneous Saccharification
and Fermentation, SSF), étrou xpnoiyoTroigital Evag BioavTidpaoTrpag, Kal

[. AtreuBeiag pikpoBiakn petarpotm (Direct Microbial Conversion, DMC), 6trou
Ol TTapATTAvVW JIEPYATIEC EKTEAOUVTAI ATTO £vaV HIKPOOPYAVIOUO HOVO.
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\ 4 \ 4
Adalvta YAKYOPO KOTTOPIVIG
oTEPED,
> Zyopomon
2X. 101. Aidypappa diepyaoiwy
yla TNV Trapaywyr ailbavoing e v
TN péBodo SHF. Avaktnon
a10avoing

* O1 digpyaaieg
NG EVGUUIKNG
udpoAuoNG Kail TNG
¢Upwong
arroreAouv dUo
dIaKPITA oTAdIA
NG dladikaagiag

TTOPAYWYNG.

e Metd a1md TNV
TTPOKATEPYATIA
Kal TV udpOAucn
TWV OAKXApwV
TNG NMIKUTTAPIVNG,
TO (OTEPED)
KAGoua
METAPEPETAI OTOV
avTidpacTipa
udpOAUCNG.
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* 'Eva TuAua NG Bropdadac XpnOIMOTIOIEITAI YIA TRV TTapaywyr Twv eviUuwy, Ta
OTTOIO OTN CUVEXEIQ TTPOCTIOEVTAI OTOV avTIOPAOTHPA.

* AQpoU oAokANpwOei N udpoAuaon, Ta oAKxapa odnyouvTal OTOV
BioavTidpaoTtripa 61Tou Aaupavel xwpa n (Upwaor Toug o alBavoAn.

* QETIKO OTOIXEIO AUTAC TNG MEBGDOU gival To OTI gival duvaTh n apICTOTTOINON
TOU KABE oTadiou LexwpIoTd, £TO1 WOTE va ANPBei n pEyioTn duvaTr) atrodoon
o€ a1BavoAn.

* Q0TO00, TO KOOTOG AUEAVEI ONUAVTIKA AOYW TNG Xprjong duo
BloavTidpaoTripwy, aAAG Kal TNG avaykng yia tn BeATiwon TG avBeKTIKOTNTAG
TwV ev(UUWYV OTA TTPOIOVTA TS UOPOAUCNG.
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B. Tautéxpovn cakxapotroinon kai CUpwon (SSF)

« XpNOIUOTIOIEITAI JOVO £VAC BloavTIOPACTAPAC VI TN METATPOTIA TWV
TTOAUCOKXAPITWY O€ a1BavoAn, evw TTavta armraiteital AGANOG Evacg yia TNV
TTAPAYWYI) TWV KUTTAPIVOAUTIKWY EVCUUWV.

e MeTd Q110 TNV TTPOKATEPYATIA TNG TTPWTNG UANG, £va NEPOC TOU KUTTAPIVOUXOU
KAQOUQATOC KATEUBUVETAI YIA TV TTAPAYWYN TwV VUMWY, EVW TO UTTOAOITTO,
Madi JE Ta 0AKXapPa TNG NUIKUTTAPIVNG, OOEUEI TTPOG TOV BloavTidpacTipa OTTou
Ba AaBel xwpa n digpyaaia.

« 2TOV BI0aVTIOPACTHPA AUTO BPICKOVTAI T KUTTAPIVOAUTIKA €vCUua Kal O
MIKPOOPYQVIOUOC (] 01 hIKpoopyaviouoi) TTou Ba TeAEoel (| TEAEoOUV) TN
(upwon.

* TEAOG, TO TTPOIOV PETAPEPETAI OTN MOovAda avakTnong aiBavoAng.

* 'Eva TTAEOVEKTNMA AQUTAG TNG MEBODOU gival TO CAPWS HEIWHUEVO KOOTOC
geykaraotaong o€ oxéon pe Tnv SHF, yeyovog tmou ogeileTal oToug AlyOTEPOUC
AVTIOPACTAPEG TTOU ATTAITOUVTA.
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Kvttapivovyog
propala

l

ELdtTtmon
pey£0ovg

l

Ipokatepyoocia pe

aparo oo
i " l
Mopayoyn dexap(,x
gviopov NUIKVTTUPIVIG
SSF
\4
Adwaivta Avaktnon amfavoing
oteped

2X. 102. Aidypapua diepyaciwy yia TNV TTapaywyr aiBavoAng Pe mn

HMéEBodO SSF.

 ETTiong, n mtoootnTa
evCUUWYV TTOU ATTAITEITAI
gival xapnAoTepn, VW
TTAPAAANAQ AuCAvETAl KAl
0 puBuo6cg TS udpPBAuoNC
AOYW TNG TAXEIOG
KatavaAwaong NG
TTapayouevnc YAukodnc.

* Y1reuvOupiletal Ot n
dpacn Twv evCUPWY TTOU
KaTaAuouv TV udpoAuon
TNG KUTTAPIVNG
TTAPEUTTOOICETAI ATTO TN
YAUKO(N Kail TV
KEANOBIOLN.
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* Opwg, onuavTIKO TTPORANUA JITTOPEI VO TTPOKAAECEI N TTAPOUCia TNG AlBavoAng
WG TEAIKOU TTPOIOVTOC, KABWC N a1BavoAn utropei va YEIWOEl Kal T OpaoTIKOTNTA
TWV KUTTAPIVOAUTIKWYV €VCUUWV.

 To KUPIOTEPO, OUWG, TTPORBANUA pE TNV diepyacia SSF eival o1 dIaPOPETIKES
OUVONKEC TTOU ATTAITOUVTAI VIO TV APIOTN ATTOO0CT TWV dUO JIAPOPETIKWV
dlEpyaoiwy, udpoAuong kal UNwWaoNG.

* H udpdAuacn suvoeital cuvBwce o€ uPnAeg Bepuokpaaieg (45-50°C), evw n
(Upwon o€ xaunAotepec (Trepitrou 30°C).

* 'ET01, 0 avTIOpaOoTPAC avaykAadeTal va AEITOUPYOEl O€ Jia Beppokpaaia
“‘oupuBiIBaocpuou” repittou 38°C, yeyovog TTou eV ETTITPETTEI TNV TTAN PN
aglotroinon TNG TTPWTNGS UANG Kal 00nYEi 0€ MIKPOTEPEG ATTODOOEIC, AANG KAl O€
aucnon Tou Xpovou Tn¢ diepyaaiag, piag kai n udpoAuaon cival To kabopilov TNV
TaxuTnTa OTAdIO.

* H AUon Tou TTpoBAuartog eoTialeTal otnv Xpnon 0epuo@IAwy CUPWV.

* H atmédoon 1n¢ digpyaaiag Ptropei va BEATIWOEI JE avAKUKAWON TWV OTEPEWV.
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I. AmreuBeiag pikpoBiakn petarpotrr) (DMC)

* H TTapaywyn Twv KUTTAPIVOAUTIKWY eVCUPWY Kal N (UPwWan TwWY OOaKXApWV O€
a1BavoAn ekteAouvTal atrd ToV idI0 PIKPOOPYAVIOUO.

* Mikpoopyaviouoi TTou JTTopouv va Xpnoiuotroin@ouv otnyv digpyacia DMC
givalr avagpofia Beppod@iAa Baktrpia, ottwe 10 Clostridium thermocellum, aAA\&
Kal OPICHEVOI HUKNTEG, OTTWGS Monilia sp., Neurospora crassa kal Paecilomyces

sp.
* OI HIKPOOPYAVIOUOI AUTOI ATTAITOUV HEYAAOUC XPOVOUG dIEPYATiag, EVW Kal N

arodoon o€ AIBavoAn gival PIkpr], Toavov Aoyw XapnAng
QAKOOAQVOEKTIKOTNTAG.

* '/Evag aAAo¢ TpOTTOC YIa va BeATIwBei n atrddoon gival va XpnoidoTroinbei kal
OUYKOAAIEPYEIQ OUO N TTEPICOOTEPWYV HUIKPOOPYAVIOUWV.

» ATraiteital, BERala, TTPoooX OTNV ETTIAOYI TWV PIKPOOPYAVIOUWY, KaBws Ba
TTPETTEI VA JTTOPOUV va avaTtriTuxBouv o€ Koiviy KOANEPYEIQ Xwpic TTpoBARuaTa.
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« 2Ta OETIKA oTOIXEIQ TNC DIEPYATIAC AUTAC CUYKATAAEYETAI TO LUEIWMEVO KOOTOG
EYKATAOTAONG, OPOU OUCIACTIKA ATTAITEITAI £VAG BIOavVTIOPAOTHPAC YIa OAN TN
dladikaaoia.

« ETriong, emTpETTETAI N KATAVAAWON MEYAAUTEPOU TTOCOOTOU TOU
UTTOOTPWMATOC (TTPAKTIKA OAO) yIa JETATPOTTH) TOU 0€ alBavOoAn, piag Kal gV
KATAVOAWVETAI LEXWPIOTA YIa TNV TTAPAYWYI TWV EVCUPWV.

* [1avTwg, o1 XapunAEC attodOoEIC o€ alBavoAn Kal N TTapaywyn ONUAvTIKWY
TTAPATTPOIOVTWY TTEPIoPIfoUY, YIa TNV wed, TN dUVATOTNTA BIOPNXAVIKAG

eEQapUOYN¢ TNG dlEpyaaiac.

* 'EX€I OMWC TTOAU KOAN TTPOOTITIKA YIa TO JEAAOV, av AdBoupe uttown Kai TIG
TTPOOJOUC TNG YEVETIKAG MNXAVIKAG.
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