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A. AHMOZXIEYXEIX XE AIEONH ITEPIOAIKA ME KPITEX

1. Sarris, D., Matsakas, L., Aggelis, G., Koutinas, A. A., Papanikolaou, S. (2014). Aerated vs non-
aerated conversions of molasses and olive mill wastewaters blends into bioethanol by Saccharomyces
cerevisiae under non-aseptic conditions. Ind Crops Prod, 56, 83-93. (ITp&t avagopd otn debvn Pi-
BipAoypapia yo Proteyvoroyikn emeEepyacio Kot alomoinorn UypdTov vypav amoPANT®V EAatovp-
viog Kot perdoag)

Melethnke 1 ikavotnto Tov oteléyovg Saccharomyces cerevisiae MAK-1 va avénbei o€ viootpod-
oo ypatov pehdoag Kot vypav amofAntov edoovpyioc (YAE) vrd un aonmnrikég cuvOnkeg pe
aeplopd TOV KOAMEPYEI®V Kol Y0pig aeptopd. Ot KAAMEPYEIES TPUYUOTOTOMONKAY GE [T OOTTTTIKES
OVOKIVOOUEVEG QLIAES KOl GE AVTIGTOLYO TEWPAUATO G PloavTidpactipa VIO Un oTeipec GLVONKEC.
2KomOG NTAV 1 TOVTOYPOVT] ATOPVTAVOT] TOL HEGOL (UEIMON TOV OMK®OV PUIVOADV KOl TOV YPDLLO-
TOG) LE TNV TOPAY®YY TPoiovImV mpooTtféuevng aiag. Tlapammpnnke peimwon tov ypodpatog (€mg
60%) kot peiwon TV PavoMKav evocemV (§0¢ 28% k.p.). LTic KOAMEPYEIES GE AVOKIVOOUEVES PLA-
Aeg Ue vmooTpopaTo e Pacn ™ HeAdCO, VIO GLVNKES aepiopov, N tpooOnkn YAE dev emnpéace
ONUAVTIKA TNV Topaymyr] atfavorng kot Bropndlag v cuyKpiceL I TIG avTIoTOUKEG KOAMEPYELES OTA
nelpdpata omov de ywotav mposdiin YAE. Mapéydnkov 34.3 g L1 o1bavoine (pe amddoon aiba-
VOAC avo povado cokydpov mov katavoddmdnke ~0.40 g g7!) kan 7.3 g L' (ue amdSoon ~0.08 g
g). Yno nopdpotec cuvOnkeg (aepiopov) o KaAMEPYEIES G PloavTISpucTPa, TopuTnPHONKE ei-
oon g mapayouevng Propdlog (og 5.7 g L pe anddoon Propdlag avd Hovado cakydpov mov Ko-
tavormOnke ~0.07 g g71), evd avidétoc, ovndnke arcOnté N Procvvieon g cubavoing (og 41.8
g L! pe anddoon abovoring ~0.49 g ¢! — tiun modd kovid ot péyiotn Osmpnrikn). Tuykpivovag
TEWPAUATO GE PloavTdpacTNP VIO GLVONKES OEPIGUOV LE AVTIGTOLYO VO GLVONKES 0EPIGHOYD, TTO-
patnpnnke 6TL n mTopaywyn g Popalag mapovcioce eEAAYIOTN Helmon Kot 1 Topaywyn g oibo-
VOGS eddytotn avénom otig Lupudoelg yopic aepiopd. A&ilel va onueiwbel 0Tl 1 TOLTOYPOVN TOL-
povcia perddoog kot YAE mg ekpoég mpog emeepyasio aAld Kot ¢ VITOSTPOUA TPOG a&lomoinom yio
NV Topay®yn Tpoidviov mpootifépevns aglag, anotedel TpdT TaykOGH avapopd ot debvn Pi-
Broypagia. TTEpav TovTOL 1 dlepyacio TPpAYHATOTOMONKE VIO TANPWG LN OCNTTIKEG GLVONKES Kot 1)
Hovadikn e€MTEPIKT TPOSONKN OPENTIKAOV GLOTATIK®V 6TO HEGO NTaV TNG TNYNG lDTOL (EKYOAMGUA
COung kan Beukd appavio). Tapdiinia, to eoavoikd dvvoukd tov YAE ~frav moAd vymAdtepo
(.. ~10 g/L) amd v Tomikn T mov avoeépetat ot Pirpaoypaeia (). ~2—4 g/L). Avtd onpaivet
g to. YAE pmopodv vo avTIKaToGTCoVY HEPIKMG N AKOUT KOl OAIKAOG TO VEPO G€ AAKOOMKES Qv-
UADGELG OOV 1 LEAATO YPTCILOTOLEITOL MG VITOGTP®UO AvOpaKa, XOPIg Vo TaPOLGLUCGTEL AEIOCTUET-
®TO, OPVNTIKN EMPPON GTNV amOO00™ TG Plodiepyaciog. Amod To GCLVOAIKE OTOTEAECUATO TNG EPEV-
vog pmopet va e&oybel 1o cupmépacpo g to otédeyog S. cerevisiae MAK-1 givar évog pikpoopya-
viopog mov Ba propovoe vo ypnoiorombet yia g towtodypovn Pro-tporonoinom twv YAE kat v
Tapoywyn tpoidovimv tpootifépevng a&iog.

2. Bellou, S., Makri, A., Sarris, D., Michos, K., Rentoumi, P., Celik, A., Papanikolaou, S., Aggelis, G.
(2014). The olive mill wastewater as substrate for single cell oil production by Zygomycetes. J Bio-
technol, 170, 50-59.

H petatponn tov YAE oe vyniig mpootifépevng atiog Mmidia mov meptéyovy moAvakopesta Amapd
o&éa (PUFA), 6e 6uVOLOGUO [LE GNUOVTIKT] LEIMON TOV QUIVOADY OO EMAEYUEVO CTEAEYN LUK TOV
Zygomycetes, avapépetat yio tpdt eopd. H avamtuén tov Mortierella isabellina, Mortierella ra-
manniana, Cunninghamella echinulata, Mucor sp., Thamnidium elegans ko1 Zygorhynchus moelleri
o€ OTEPEA HETO, OgV emMpedotnke onuavtikd and v mapovsio YAE oto péco (éwog kot 50% «.0.).
Ot KivnTIKEG TAPAUETPOL KO Ol ATOOOCELS LETATPOTNG, TOV VTOAOYICTNKOV UE TN ¥PNoN HobNuoTL-
KOV HOVTEAOL BOCIGUEVOD OTO TTEPAPATIKA dedopéva mov TponAbav omd kaAlépyeies Pubiopuévou
TOTOL, TapovGiacay TNV tKovOTTa oplopévav pokfitov (m.y. T. elegans ko Z. moelleri) va avédavo-
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vton 6e YAE kot va cveocwpehovv amonoavpiotikéc ovoieg 0nmg Ainn miovotia oe PUFA. Avtd ta
EVPNLLOTA AVOLYOLV VEEC TPOOTTIKEG ot dwoeipton kat a&lomoinon twv YAE. Xta vypd péca pe
YAE oc¢ povn mnyn avbpaxa, or poknteg T. elegans kou Z. moelleri mapryoyav 4.4 and 3.5 g/L kvt-
TaptKng nalog oe KaAMEpyeleg emeavelag Kot fubiocpuévov tomov avtictoryo. H Bropdla avt mepiei-
x€ mepimov 60% (k.B.) Almoc. Ta kOpro Mmapd o&éa NTav TO EAATKO Kot TO TOAPLTIKO 05D. Xta Mmoo
7ov wapdyOnkav amd tov Z. moelleri Bpébnkav vymid tocootd (Eoc 17,7% «.p.) y-Avehaikov o&éog,
o KaAMEpyeleg Pubiouévou tomov pe YAE wg uoévn myn dvBpoxa, evod 1 froocvvheon tov PUFA
guVonOnKe oTIC KAAMEPYELES EMPAVELNG.

Sarris, D., Giannakis, M., Philippoussis, A., Komaitis, M., Koutinas, A. A., Papanikolaou, S. (2013).
Conversions of olive mill wastewater-based media by Saccharomyces cerevisiae through sterile and
non-sterile bioprocesses. J Chem Technol Biotechnol, 88, 958-969.

Ta YAE amotehodhv onpavtikd Kot puroyodvo KATIAOTo NG Topay®yns AAOAOO0V Kol SLapOpES
pébodot £yovv mpotabei yro v emelepyacio Tovg. XN GUYKEKPIUEVT LEAETT), avENRONKe TO GTENEYOC
Saccharomyces cerevisiae MAK-1 og vrootpopata pe pdon to YAE, gumlovtiopéva pe Umopikn
YAVKOLN VIO AoNTTIKEG Kot U AoNTTIKEG CLVONKES GE aVOKIVOOUEVES PLOAEG Kot BloavTidpacTipo
LE GTOYO TNV OMOTOEIVMGN TOL HEGOL KOl TV TOVTOXPOVT] TOPAY®YT TPOTIGTMG aBavoAns Kot Pro-
palog Kot devTeEPELOVTMG povokvuTTaPKoL Alovs. [lapatnpnOnke a&loonueiot peiwon tov ypdpa-
T0G T0L pécov (~63%) kat peimon Twv oMkdV eavordv (~34% «.f.). Zvykpivovtog tig LOpMOELG
avapopds (xwpic tpoohnkn YAE) o€ avakivoOpeves LaAES e TA AvTIGTOLYO TEWPAUOTO LE TPOGHN-
kn YAE, ot devtepn mepintwon mopdydnke mepiocdtepn nocotnta afavoing kot Popdloc. Ot
KOAAEPYELEG GE PLAAEC VIO AONATIKES GLVONKES TAPOLGIOGAV TOPOLOLN GVUTEPUPOPA GTNV KIVNTIKY|
TOVG LLE TIG AVTIOTOYEG KAAMEPYELEG VIO UN aonTTikéG cuvOnkes. Ta mepduata ce Proavtidopactipa
mopovciacay VYNAOTEPT Tapaywyn abavorng kot pkpdtepn mapaywyn Propdloc v cvykpioetl pe
T1G avtioToyes COUDOELS GE AVAKIVOOUEVEG PLAAES, EVMD Ol KAAMEPYELEG VIO OCTITIKES GLVONKES oL~
povciocay ToPOUOLN ATOTEAEGLATA LE TIG OVTIoTOLES COUMGELS VIO PN aoNTTTIKEG cVVONKeG. Me v
npooOnkn YAE oto péco, avapopikd pe T KaAMEPYEEG G PlLOOVTIOPACTAPA VIO UM CLONTTIKEG
GLVONKEG, TOPOVGLAGTNKE UEYAAVTEPT Topaywyn Propdalag kou mwapdpota frocvvheon aboavoing oe
oLYKPLION UE TIS avTioToreg KaAMEPYeleS oto melpapa avagopds. H péyiotn mocodtta abavoing
nov mopayOnke Ntov 52 g/L (amddoon abavoing avé povade caxydpov mov KotavoldOnke 0.46
g/9). Topovoidotnke 610 MEIpAD 68 PlLOAVTIOPAGTAPA VIO PN ACNTTIKEG GUVONKEG GE VTOGTPOLLO.
pe Baon ta YAE , eumhovtiopévo pe gpmopikn yAvkoln Kot apylkn cvykévipmon cokydpov ~115
g/L. Ao v avilvon Tov Maapdv 0EEMV TOV KLTTAPIKGOV MTISI®V TopatnpHinKe TmS 6T LECH UE
Baon ta YAE, mopdyOnke evdokvttapikd AMmoc pe avénuévn GuyKEVTIPOON EANTKOD Kot AMVEANTKOD
0&€0g 01N 6VoTOCT TOV G€ GVUYKPLom Ue Tig Lupdoelg 0mov dev €yve mpoctnkn YAE. Zvunepoocpo-
Tk pmopel va avagepBel mmg 1o otédeyog Tov Lupopvknto S. Cerevisiae mov ypnoomomdnke, mo-
pryaye Bro-abavoin kou Propdlo Tavtdypova pe v amototivoon tov YAE vrd pun aonmtikés cuv-
Onkec.

Sarris, D., Galiotou-Panayotou, M., Koutinas, A. A., Komaitis, M., Papanikolaou, S. (2011). Citric
acid, biomass and cellular lipid production by Yarrowia lipolytica strains cultivated on olive mill
wastewater-based media. J Chem Technol Biotechnol, 86, 1439-1448.

Ta vypad amoPinta eloovpyiog (YAE) elvar éva pumoydévo amofAnto ¢ mapaymyns EAAOAGSOV.
"Exovv mpotabei d1dpopeg puoucoynukég /xan Proteyvoroyikéc pébodot yio v eneéepyocio kot o-
Elomoinon Tovg. Xe avtn T HEALTN, e€ETACTNKE 1) IKAVOTNTA TPLOV GTEAEXDV Tov (upopdknta Yar-
rowia lipolytica va av&avovtar kat va. Bro-tpomomolovv YAE eumhovticpéva pe epmopikn yAvkoln
o€ mpoidvta mpooTBEuEVNC a&iog Le TavTtOXpovn THAVY LEIMOT TOV QUIVOMK®V OVCIHV Kol TOV
ypopatog tovg. [paypatorombnkay melpdpota oe TEPLOPIOTIKEG o€ ALMTO KO TEPLOPIOTIKEG GE (V-
Bpaxa cuvOnkeg, oe avakivovueveg Praieg vtd aonmtikég cvvOnkec. [lapatnpnOnke a&loonpueimtog
amoypOUATIGHOS (€¢ 63%) Kat Pei®ON TOV PAVOMK®V eVOGeE®V (§mG 34% Kk.B.). XTIC TEPLOPIOTIKES
oe AlwTo CLVONKEG, 1| GLOCOPELGON KVTTOPIKMOV MTOiwV gvvondnke and v wpocsOnkn tov YAE
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070 Héco. Avtibeta, v onUaVTIKEG TOGOTNTES KITpikoD 0&Eoc (émg 18.9 g/L e amddoon mapayope-
vou Krtptkod 0&€og mpog T yAukoln mov katavaindnke ~0.73 g/g) mapdydnkav oto meipapa avo-
@opdc (xwpic v mpocOnkn YAE), n mpocHnkn tov amofAntov 610 HEGO EAATTMGE TNV TEMKN GL-
YKEVTP®OT TOL KITpkoV 0&€og. Xta péoa pe Baon ta YAE, 1 puéyiom ocvykévipmon Kitptkov 0EE0C
ntov 18.1 g/L pe amddoon mopayduevon Kitpikov 0&€og mpog ) YAukoln mov KatavolmOnke ~0.51
0/g. Ztic Lopdoelg pe TEPLoPIoTIKO Topdyovta Tov dvOpaka, mapd Ty VTapén TEPLOPICTIKOV EVD-
GEWV 0TO PEGO (OTMC T.Y. PUIVOAES), M Tapoymyn TG Propdlog Bertidbnke pe v mpoctnkn YAE.
H vyniotepn tyun Propdlog mov onueiddnke nrav 12.7 g/L pe amddoon Propudlag mpog v Kotovo-
AwBegica yAokoln ~0.45 g/g. And v avdivon Tov MIapdv 0EEMV TOV KLTTAPIK®V Mmdiov mapa-
mpnOnke twg n tpocsbnkn YAE oto péco uvomce v mopaymyn EVOOKLTTOPIKOL Almovg pe avén-
UEVT GUYKEVTPMOOT EANTKOV 0EE0G OTN GVGTOGCT TOVL. ZVUTEPOUCUOTIKA, UTOPEl vo avapepBel Twg ta
oteléym tov Lopopdknra Y. lipolytica mov e€gtdotnkav pumopovv va BempnBodv mhavoi vroynelot
vy v eneepyosio tov YAE kot tnv Tantdypovn mopaymyn evacemv Tpostifépevng a&iog.

André, A., Diamantopoulou, P., Philippoussis, A., Sarris, D., Komaitis, M., Papanikolaou, S. (2010).
Biotechnological conversions of bio-diesel derived waste glycerol into added-value compounds by
higher fungi: production of biomass, single cell oil and oxalic acid. Ind Crops Prod, 31(2), 407-416.

Xpnowonombnke amdPANTN Propnyovikn yYALKEPOAN G N LoV Ty AvOpaKa amd 600 avVMOTEPOLS
pokntec. Zuykekpéva, 0vo otehéyn tov Lentinula edodes kaAliepynOnkay oe ladeg oe cLVONKES
nepoploTikég og dvBpaxa. I[opovoidotnke wavomomrikny avénom 6e KaAMEPYELES Le NI AVAdED-
on, pH 4 kot Beppoxpocio 25°C. IMapdydnke péyiot Propdalo e té@éng tov 5.2 g/L. Ta pokyia
ov cvvtédnkayv mepietyav ~0.1 g Aimovg ava g Popdloc, £xovtag 61N GVGTAGT TOL TO AWVEANTKO
o0&y (A*12C18:2) m¢ o kHpro Mmapd o&H mov mapdydnke. Ado otedéym tov Aspergillus niger owénon-
Kav o€ PLdAeg Lo cLVONKES TEPLOPIOTIKEG o€ AlwTo, e oTadepn) TV YN aldTov Kot 6V0o dapope-
TIKEG OPYIKES GUYKEVIPAGEIS YAVKEPOANG. XTIC KOVIKEG QuaAeg Oykov 250 mL, dompovpyndnkav
c@opida LeyAhov HeyEB0oLG eV aVTIOECEL LE TO TEWPAUOTA TOV TPOYLATOTOMONKAY 08 KOVIKEG Q16
Aeg oykov 2 L. O meplopiopdg o dlmto 0dnynoe otnv €kkpiomn oEaAkol 0EE0G Kol GUGCMOPEVOT) EV-
doKVLTTAPIKOV Almovg. Xe kdbe mepintmon mapatnpnOnKe o100y IKn Topay®Y] AMTovs Kot 0EAAIKO
0&€oc. Apywcd, o Teplopiopdg o€ ALOTO 0ONYNGE GTNV TAPAY®YT Alrovg. AKoAoVOMC, TO CLGCWPEL-
pévo Admog avo-kKatavadmOnke kol ekkpidnke 6To HEGO ONUAVTIKY TOGOTNTA 0EAAKOV 0EE0G. AT
TIC OVOADGELS TPOEKVYE TG 0T HeYAAov peyéBovg ocearpidla mapdyOnkay vynAOTEPEG TOGOTNTEG
EVOOKLTTOPIKOV AMITOVG KOt YOUUNAOTEPES GLYKEVIPADOGELG 0E0AKOD 0EE0G Kot TO avtiotpoo. H péyt-
0T OLYKEVTPWOTN 1oL oaAkoD 0&€og mov mapdydnke Mtav émg 20.5-21.5 g/L kot tov Aimovg g
3.1-3.5 g/L (mocdtmto mov avtictoy el og anddoon Aimovg emi Enpnc nalag 0.41-0.57 g/g). H o0-
otaon Tov AMrmovg arotedovTay omd kuping ehaikd (A2C18:1) kar Atvedoixd (2%12C18:2) o&v.

André, A., Chatzifragkou, A., Diamantopoulou, P., Sarris, D., Philippoussis, A., Galiotou-
Panayotou, M., Komaitis, M., Papanikolaou, S. (2009). Biotechnological conversions of bio-diesel-
derived crude glycerol by Yarrowia lipolytica strains. Eng Life Sci, 9(6), 468-478.

Xe otV ™ peAétn, ypnoworomonke amdPANTn Propunyovikny YAvKepOAN TpoepyOUEVT] Omd TNV ToL-
payoyn Poviled og vrocoTpopo dvBpaka ylo v adénon Tpdv oterexdv Tov {upopdknto Yar-
rowia lipolytica (LFMB 19, LFMB 20 and ACA-YC 5033). Ot koAMépyeleg Erapav ydpa vmd me-
PLOPLOTIKEG 0 ALMTO GUVONKES O AVAKIVOOUEVEG PLAAEG. XTOL LECO LE OPYIKT CLYKEVIPWOGOT] YAVKE-
poAng 30 g/L, 6ha To OTEAEYN TAPOVCINGOV TKOVOTOINTIKY UIKPOPLOKT adENoT Kot KATAVAA®OT THG
GLVOMKNG TocdTNTAG TNG YALVKEPOANG. [Tapd o Yeyovdg 6TL 01 GLUVONKEG ELVOOVGAV TNV EKKPLON K-
TPV 0&€og (kat mBavov T GLGGOPEVCT KLTTAPIKOV AITOVG), Yo Ta oteAéyn LFMB 19 kan LFMB
20, T0 KOPLO HETOPOAKO TPOIOV HTAV 1 LOVVITOAN (HEYioTn mapayduevn mocotnto 6.0 g/L, amddoon
0.20-0.26 g avd g yAvkepOoAng mov katavarmOnke). To mpoavapepBivia otedéyn Tapnyoyoy HKpEG
1ocOTNTEG KITPKoL 0&E0G Ko Mmdiov. Ev avtiBéoet, To atéheyog Y. lipolytica ACA-YC 5033 mopn-
YOYE TOVTOYPOVO VYNAITEPES TOCOTNTEG ATovg Kot Kitptkov 0&éoc. XpnowonomOnke oe emmAéov
TEWPAUATO LE VTOGTPOUA TNV OTOPANTN YAVKEPOAN G GLVOTKEG TEPLOPLOTIKEG GE ALMT, 1e oTabepn
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nyn al®Tov Kot avEavOpEVES GVYKEVIPMOGELS YAVKEPOANG (70-120 g/L). Me v avénon g yAvke-
pOANG TapatnpROnKe aLENUEVT avaAOYIKA TOpOy®mYN KITPIKOV 0£E0C Kot EVOOKLTTOPIKOVD Aimovg. H
UEYIOTN GLYKEVIPMOOT] TOV OAKOV KITPpIkoD 0EE0C Tov apdyOnke frav 50.1 g/L (amddoon 0.44 g ava
g YAvkepOANG), eVD TanTOYpove cuocmpedtnke mocotta 2.0 g/L Aimovg evidg tewv kuttdpmv (0.31
g Amovg avd g Enpng naloc). H ovotaon Tov KuTTtoptkdv AMmdiov amoteAo0Toy Kupiog amd ovdEte-
PO KAGGOUO, 1 GLYKEVTIPMGT] TOL OTOIOVL AVEAVATAV LE TNV TAPOd0 TOV ¥povov g {humong. EmmAé-
oV, o€ KABe TepinT®OT, T0 KAAGLO TOV QOCPOMTIOIMV NTAV TEPIGGOTEPO AKOPEGTO EV GLYKPICEL UE
T oMK Kot ovdétepa Mmidwa. Katd tnv évapén g {dpmong, 1o pikpoPlokd Amog NTav meptocoTe-
po TA0VG10 o€ Kopespéva Mmapd o&éa (m.y. C16:0 ko C18:0) cuykpitikd pe tn oToTIKN Ao

7. Sarris, D., Kotseridis, Y., Linga, M., Galiotou-Panayotou, M., Papanikolaou, S. (2009). Enhanced
ethanol production, volatile compound biosynthesis and fungicide removal during growth of a newly
isolated Saccharomyces cerevisiae strain on enriched pasteurized grape musts. Eng Life Sci, 9(1), 29-
37.

MelethOnke N ProkivnTikn cupmeplpopd Tov otedéyovg Saccharomyces cerevisiae MAK-1. H avén-
o1 TOL UIKPOOPYOVIGHOD £YIVE O TOCTEPIOUEVO YAEDKOG GTOQUANG EVOLVOUMUEVO LE EUTOPIKA
chyopa (YAvkoln kot ¢povktoln) oe avakivoopeveg eldies. Eniong, ywvotav n mpocdkn evog po-
KNTOKTOVOL 6€ 01a¢popec ovykevipmoelg [0.0 (meipapo avoapopdg), 0.4 kot 2.4 mg/L]. Hopdydnkav
a&loonpeinteg mocotreg Propdlog (~10 g/L), aveEdptnta and v TPOSHNKN LLKNTOKTOVOL GTO
HEGO, VTTOOEIKVVOVTOG MG OEV EMNPEACE T CLUTEPLPOPE TG avénons. H Procivleon g abBavoing
Tapovcioce TOAD VYNAEG TWEG o€ OAoL TO TTEPARTE (VYNAITEPES GLYKEVIPMGELS TNG TAENG TOV
106.4-119.2 g/L). A&ilel va onuewmbei moc vanpée eldyiotn peimon oty mopaywyn abavoing (o€
amOALTI TN KOl 6€ amdOO0GT TOPAYDUEVNS ABavOANG avd LOoVAdO GOKYAPOV TOL KATAVAAMONKE)
pe v TpocOnkm tov puknroktévov quinoxyfen oto péco {duwong. EmmAéov n mposbnikn avtn, o-
OMyNoe € ELPAVAS YAUNAOTEP EMTESQ ABVAKADV EGTEPMV GTOV TAPUYDUEVO 0ivO, TO 0010 EMIoNC
GUVOEETAL [LE TNV TTAPAY®YT TV avTioTory®v o&émv. H cuvBeon twv mtnTikdv 0AKOOADY EVEPYOTOL-
NOnke o6tav mpootébnkov 0.4 mg/L quinoxyfen oto péco, evd otav mpootédnkav 2.4 mg/L dev ma-
povcldotnke aSloonUei®TN S10POPA GTNV TOPAY®YY| TOVGS, £V GVYKPIGEL e TO TTEipapo avopopds. Ta
eMimeda TOV TINTIKOV 0EE®V OgV TAPOLGIaGaY KaBOAIKN TAGN GE GXEON LLE TNV TPOGHNKT TOV VK-
toktdévov. EmumAéov, ot Qupudoelg cuvodedtnkay amd aEloonUelmwTn Helwon TS CLYKEVIPMONG TOL
pokntoktdévov (79-82 %x.f.)

B. AHMOZIEYZXEIX EPTAXIQN XE XYNEAPIA

1. Sarris, D., Matsakas, L., Koutinas, A.A., Komaitis, M., Papanikolaou, S. Bio-ethanol production
during growth of Saccharomyces cerevisiae MAK 1 on mixtures of molasses and olive mill
wastewaters under non-sterile conditions. 5th Greek lipid forum, 2009, page 51.

2. Sarris, D., Giannakis, M., Galiotou-Panayotou, M., Komaitis, M., Papanikolaou, S. Bioethanol
and biomass production during growth of Saccharomyces cerevisiae MAK 1 on Olive oil Mill
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E. HIEPIAHYH AIAAKTOPIKHX ATATPIBHX

Biotechnological treatment of olive mill wastewaters-based media: production of added-value com-
pounds with the use of strains of yeasts Yarrowia lipolytica and Saccharomyces cerevisiae.
(Broteyvoroyiki enelepyacio vTooTpOUATOV pe faon to vypd amépinta sharovpyiag: mapaymyn
POioVTOV TpooTIOENEVN S aing pe ypron oteley@v TV Lopdv Yarrowia lipolytica ken Saccharomy-
ces cerevisiae.)

The ability of two yeast species, Yarrowia lipolytica [strains ACA-YC 5028, ACA-YC 5033 and
W29 (ATCC 20460)] and Saccharomyces cerevisiae (strain MAK-1), to simultaneously bioremediate
(reduce phenolic content and color) olive mill wastewater (OMW)-based media and produce (high-) add-
ed value products (yeast biomass, citric acid, ethanol, cellular lipids) was assessed at the present study,
which is divided in four main parts: In the first part of this work, the ability of three Yarrowia lipolytica
strains to grow on and convert glucose-enriched OMWs into microbial mass, cellular lipids and citric acid
in aseptic shake-flask cultures was assessed. Decolorization (~63%) and removal of phenolic compounds
(~34% wi/w) occurred. In nitrogen-limited cultures citric acid in non-negligible quantities was produced
[maximum citric acid (Citmax) ~18.1 g L™'; total citric acid yield on glucose consumed (Ycivcic) ~0.51 g
g '] but adaptation of cultures to media supplemented with OMWs reduced the final citric acid quantity
and conversion yield values achieved. In contrast, the accumulation of cellular lipids was favored by
OMWs addition compared to the control experiment (no OMWSs addition). On the other hand, in carbon-
limited cultures, insignificant amounts of citric acid were produced (as excpected) whereas, despite the
presence of inhibitory compounds into the medium, biomass production [maximum biomass (Xmax) ~13.0
g L™"; dry cell weight yield on glucose consumed (Y xscic) ~0.45 g g~'] was enhanced with the addition of
OMWs into the synthetic medium, as compared with the control experiment (no OMW addition). Fatty
acid analysis of total cellular lipids produced demonstrated that for all strains, cultures in media supple-
mented with OMWs favored the biosynthesis of cellular lipids that contained increased concentrations of
cellular oleic acid.

In the second part of this thesis, the ability of a selected Y. lipolytica strain that in the previous part
had produced significant quantities of citric acid irrespective of the addition of OMWs into the medium,
namely ACA-YC 5033, to grow on glucose-enriched OMWSs was further studied. Higher quantities of
OMWs as compared with the first part of the work were added, trials were also performed in pasteurized
media (besides aseptic cultures), while equally batch bioreactor experiments were performed. Decoloriza-
tion (~58%) and remarkable removal of phenolic compounds [up to 51% w/w, at the trial with initial phe-
nolic compounds concentration (Pho) ~5.50 g L] occurred. Such high value of phenolic compounds re-
moval from the fermentation medium that occurred in the above-mentioned fermentation, was amongst
the highest ones reported so far in the international literature concerning growth of yeasts on phenol-
containing residues. In nitrogen-limited flask fermentations (in which Citmax~19.0 g L™!; Ycivcic~0.74 g
g, dry cell weight concentration was reduced proportionally to the phenolic content but the addition of
OMWs, very interestingly, stimulated proportionally reserve lipid accumulation process [maximum total
lipid (Lmax) ~1.0 g L™"; total lipid yield in biomass (Ywx) ~0.27 g g~'] comparing to control experiments,
suggesting that OMWs seemed to be a “lipogenic” medium. The overall maximum total citric acid con-
centration achieved (Citmax~47.0 g L™'; Yciveic~0.67 g g~!) occurred in the trial with the highest commer-
cial sugar supplementation of OMW-based media (initial glucose concentration, Glco, ~80.0 g L™"). On
the other hand, cultures performed at high phenol content media (Pho~4.50 and 5.50 g L") clearly inhib-
ited the growth of the microorganism, but surprisingly enough lipid accumulation seemed to be stimulated
by the addition of OMWs at these ratios. In carbon-limited fermentations, biomass production was en-
hanced by OMW addition. In the aspect of a potential scale-up of the technology and in order to reduce
the cost of the proposed bioprocess, shake-flask and batch bioreactor experiments were performed in a
previously pasteurized medium; comparing aseptic and pasteurized shake-flasks cultures, no significant
differences were observed in kinetics (for both biomass and lipid production) while the assimilation rate
of glucose (in g L™* h™) seemed to be linear for both experiments, with glucose consumption rate being
higher in the aseptic than the in pasteurized cultures. On the contrary reduction of citric acid production
was observed in the pasteurized trial by both means of Citmax and Yciveic values. Comparing aseptic

shake-flask and the respective aseptic bioreactor fermentations of OMW-based media (that presented al-
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most equal Glco and Pho concentrations), biomass and lipid production were insignificantly enhanced in
bioreactor trials whereas the strain reached its kinetics plateau earlier in shake-flasks than in bioreactor
cultures. Glucose consumption rate was higher in the shake-flask cultures. Concerning citric acid produc-
tion, it seemed to decrease in the bioreactor cultures (by both means of Citmax and Ycivcic Values).

At the third part of the manuscript, the ability of Saccharomyces cerevisiae strain MAK-1 to grow
on and convert glucose-enriched OMWs into biomass, cellular lipids and ethanol in aseptic and non-
aseptic shake-flask and batch bioreactor cultures was assessed. In general, aseptic and non-aseptic pro-
cesses demonstrated similar kinetic results. Decolorization (~63%) and phenol removal (~34% wi/w)
from OMWs was achieved. In aseptic shake-flask cultures, enrichment with OMWs increased ethanol and
biomass production. Batch-bioreactor trials performed showed higher ethanol [maximum ethanol concen-
tration (EtOHmax) ~52.0 g L*; ethanol yield on glucose (Yeworicic) ~0.46 g g~'] and lower biomass quan-
tities compared with the respective shake-flask experiments. Moreover, OMWs addition in batch-
bioreactor trials significantly enhanced biomass production while it did not remarkably affect ethanol bio-
synthesis. Fatty acid analysis of cellular lipids demonstrated that in OMW-based media, cellular lipids
contained increased concentrations of oleic and linoleic acid in accordance with the repective trials of the
first part of this study when Y. lipolytica strains were used.

At the fourth part of this thesis, the ability of Saccharomyces cerevisiae strain MAK-1 to grow on
and convert blends of OMWs and molasses into biomass and ethanol under non-aseptic shake-flask and
batch bioreactor cultures was assessed. OMWs were used as simultaneous substrate and process water of
the fermentations employed and molasses were used as low-cost substrate to supplement already existing
OMWs sugar content for the enhancement of added value compounds production. The rationale of the
utilization of OMW and molasses blends was to study the effect of these mixtures of residues upon the
physiological and kinetic behavior of the strain, since in a potential scale-up of the process, OMWs could
be used as tap water substitute for molasses dilution. This is the first time in the international literature in
which such types of blends are used in a fermentation process. Decolorization (~60%) and removal of
phenolic compounds (~28% w/w) occurred. Under aerobic conditions in shake-flask cultures, adaptation
of cultures to molasses media supplemented with OMWSs did not significantly decrease ethanol and bio-
mass production. Under similar aerobic bioreactor cultures biomass production (Xmax~5.7 g L™%; yield of
dry cell weight per total sugars consumed (Yx/rs) ~0.07 g g~!) was reduced whereas ethanol production
(EtOHmax~42.0 g L% Yeonrs~0.49 g g') significantly increased as compared with the flask cultures.
Comparing aerobic with anaerobic bioreactor experiments, biomass production showed some slight de-
crease whereas ethanol production slightly increased in the latter case.

The yeast strains tested in this study could be regarded as possible candidates for simultaneous
OMWs remediation and production of (added-) value compounds, in some cases under completely non-
aseptic conditions.
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XT. HIEPIAHYH METAIITYXIAKHX AIITAQMATIKHE

Studies on the alcoholic fermentation of enriched grape musts by the newly isolated Saccharomyces
cerevisiae strain MAK 1: High production of ethanol and fungicide removal

With the continuous increase of the world’s population and the predominance of industrialization,
the generation of energy deriving from various renewable or non-renewable resources is of significant
importance. Utilization of various renewable bio-fuels, such as bioethanol, as energy sources has become
of remarkable and with continuous growing significance.

Ethanol as fuel is considered as one of the most important renewable energy due to its economic
and environmental benefits. Therefore, the discovery of new naturally occurring or the “construction” of
new “over-producing” strains, as well as the optimisation of ethanol production in various fermentation
configurations in order to achieve high yields, final product concentrations and high volumetric produc-
tivities is of high importance in our days.

Aim of the current investigation can be divided in two major points: to study the biochemical be-
haviour of a newly isolated and still not studied Saccharomyces cerevisiae strain MAK 1, as well as to
assess the potentiality of the strain to remove the fungicide quinoxyfen, from the culture medium during
fermentation.

A non-sterilized, enriched red grape must with initial sugar concentration 240 + 10 g/L was used

as substrate. The concentrations of quinoxyfen in the mixtures were 0, 0.4 and 2.4 mg/L respectively. All
fermentations were carried out in batch mode and aerated condition (agitated flasks).
Significant uptake of sugars and quantities of biomass (xmax = 9.5 + 1.0 g/L) were produced in all cases
regardless of the addition of quinoxyfen. In addition, ethanol was synthesized in very high quantities
(maximum concentrations ranging between 106.4 and 119.2 g/L, decreasing though when increasing the
quinoxyfen concentration).

No significant differences were observed in the production of glycerol, regardless the fungicide
addition whilst no citric or no acetic acid were detected.

It was observed a quinoxyfen residue removal (due to agitation) in both of the fungicide control
experiments (0.4 mg/L and 2.4 mg/L) at about 20 % (w/w) and 36% (w/w) respectively. Moreover, re-
movals of 79% (w/w), referring to the fermentation done.

ANHOGIEVGELS TOV TPOEKLY OV OO TV UETATTUYLOKT SUTAMUOTIKN:

1. Sarris, D., Kotseridis, Y., Linga, M., Galiotou-Panayotou, M., & Papanikolaou, S. (2009). Enhanced
ethanol production, volatile compound biosynthesis and fungicide removal during growth of a newly
isolated Saccharomyces cerevisiae strain on enriched pasteurized grape musts. Eng Life Sci, 9(1), 29-
37.

Z. IEPIAHYH IITYXIAKHX

YOYKPLO KAUGIKNG KOl TAYELOS TOAAIMONG NE EQPAPROYT GTO AYLOPYITIKO

YKomdG TNG EPELVOG TOL TPAYUATOTOMONKE, NTAV 1 LEAETN TNG ToyElng TaAaiwong evog epuBpov
otvov, pe ™ ypnon tepoyiov dpvdc v cuykpicel e TV KAAGIKN ToAaioon og dpvwvo Papéit. o v
Tayelo ToAaimon, ¥pNoHoTomOnKaY TEUAYIOL OPLOC CLYKEKPIUEVOV SOGTACEDV TPLOV EMTEOOV YNGi-
potog (eAampd, HETPLO Kot SOLVATO YNGUO) GE TPELS 0voEeidmTeg de€apeveg e Yvmotd 0yko. Ta tepdyia
OpLOG TOPEUEVAV GE ETOPT LLE TOV OIVO Y10 TPLOVTAOVO NUEPEG KATA TN OLEPKELD TOV OTOIMV, TPAYLLATO-
oMKV YPOUATOYPAPIKES AVAADCELS SEIYUATOV (GLVONKOV Tayeiog Talaimong, LapTLpa Kot SpVUIVOL
BapeAiion). Ot avoADoELS AVTEG, TPAYLOTOTOMONKAY YPNCILOTOIDVTIOS OEPLO YPWUOTOYPAPO Kot TN Ué-
0060 «Mikpoekydion Xtepedc Paoncy» (SPME), AapBdvovtog to mtnTikd cuoTATIKE TOV dElYIOTOC — TO
omoio PBprokdtay KAT® amd GLYKEKPIUEVES GLVONKES — amd To vepkeipevo otpodpa aépa (Head Space). H
épevva eoTIdoTnKE 0T LEAETN TV ovoldv furfural, guaiacol, oak lactone kot eugenol, ot omoiec exyvAi-
Covtat amd to VAo oTov oivo. ' Tov To10TIKO ALY Kot TOGOTIKO TPOGOIOPICUO TOVS KATUCKEVAGTNKOV
KOUTOAEG ava@opdg yio T Kabe pia Eexymplotd pe avdAvorn TpdTum®mV SIOAVUATOV KAOOPIGUEVOY GL-
YKEVIPMOGEMV.
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