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O1 xpnon MIKPOOPYAVIOUWY N TTPOIOVTWY TOUC O€ DIAPOPES
BlounNXavikEG dIEPYATIEC £XOUV WC BACIKO OTOXO TOV TTEPIOPICUO

TNG puTTAvVoNG Kai uttoBaBuiong Tou TTEPIBAAAOVTOC

» Xpron avti CUPBATIKWY XNMIKWY TToU 0dNyouV O€
OuUoOoWPEEUON ATTORANTWY TTOU ETTIBAPUVOUV TO TTEPIBAAAOV

> [lapaywyrn avavewaoidwy Kal QIAIKWYV TTPO¢ TO TTEPIBAAAOV
TTPOIOVTWY TTOU JTTOPOUV va BloatrodounBouv oTo

TEPIBAAAOV
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Blopunxavikec epapuUoyEC
[TepIBaAAovTIKNC BioTexvoAoyiag

> BloAoyikég etTipavelodpaoTIKES ouaiec (Biosurfactants)

» MikpoBiaka utroonBoupevn avaktnon meTpeAaiou (MEOR)

» zUAavaoecg kal XapTtoBiounxavia (biopulping, biobleaching)

» AvAKTNOoN METAAAWYV ATTO OPUKTA Kal peTaAAeuuara (Metal
bioleaching)

BiotroAupepn — BiotrAaoTikd (Biopolymers — Bioplastics)
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Blopunxavikec epapuUoyEC
[TepIBaAAovTIKNC BioTexvoAoyiag

> BloAoyikég etTipavelodpaoTIKES ouaiec (Biosurfactants)
» MikpoBiaka utroonBoupevn avaktnon meTpeAaiou (MEOR)

» zUAavaoecg kal XapTtoBiounxavia (biopulping, biobleaching)
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BioAoyikeg
EMIPAVEIOOPAOCTIKEC OUTIEC

Biosurfactants
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ETTIQpaveIOOPAOTIKEG OUTIEC

Aitré@iAo TuRnua Yopo@iAo TUApO

Hyvdrophobic Hydrophilic
tail head



BioAoyIKEC eTTIpaveEIOdPAOTIKEC OuaieC
Aopn
AOMIKA TTI0O OUVOETEC EVWOEIC ATTO TIC AVTIOTOIXEC OUVOETIKEC

ouaiec aAAG gival ap@ITTadnTIKA popIa Kal OTTWC Kal Ol AVTIOTOIXEC

XNUIKEC ETTIPAVEIODPACTIKEC EVWOEIC ATTOTEAOUVTAI ATTO:

> €va UOPOWIAO (auIvoEEa, TTETTTIOIN, PUOVO-,01-, TTOAUCOKXAPITEC)

> £€va udpOPoo TUAUA (AKOPEDTA, KOPEOUEVA AITTAPA 0C£Q),
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BioAoyikeC EmTigpaveiodpaoTikKEC Ouaiec
XapaKTNPIOTIKA

e Taoevepyec OUOIEC: NPOKAAOUV (PUGCIKEC AAAAYEC OTNV
enipavela Yeraéu O1paoikwv ouoTnUatwyv (ennpeadouv Tnv
£NIPAVEIQKN TAON NMOU avanTUOOETAl OTNV MECOEMIPAVEIA
dIPACIKWY OUCTNHATWV)

 Emipaveiakn Taon: Suvaueic nou avantuooovTal TNV
€NIPAVEIQ EVOC UYPOU N OTNV E0WTEPIKN €Mipaveia dUO uypwv
To vepO €xel uwnAn TIUN enipaveliakne Taonc (72 dyn/cm), 10
eAaiohado 35.8 dyn/cm kai o udpapyupoc 485 dyn/cm
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BioAoyikec ETTipaveiodpaoTikEC Ouaieg
Mnxaviouoc Apdaonc |

O1 HIKPOBIAKEG ETTIPAVEIOOPAOCTIKEG OUTIEG -
» MEIWVOUV TNV ETTIPAVEIOKN TAON OTNV YHECO-ETTIPAVEIQ

d1pacikKwy cuoTnuaTwy (biosurfactants)

Bacterium cell

o O

Biosurfactant

o

Contaminant /

> Biochemistry A
7 D Blotechnology UNIVERSITY OF
W THESSALY




Bio. EigaveiodpaoTikEC Ouaieg

O1 HIKPORBIAKEG ETTIPAVEIOOPAOCTIKES OUCIEG:
» O0T0BgpOoTTOIOUV dIOAUPATA EAQIOU O€ VEPO

(vaAakToupartorroinTéCc N bioemulsans)

Cht) L]
----

Dispersed phase

=
B

continuous phase

Emulsifier After homogenization

\& _/

Emulsion
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[MAgovekTAMATA BIOAOYIKWY VS
OUVOETIKWYV ETTIPAVEIOOPUACTIKWY OUCIWYV

» XaunAn to¢ikotnTa

» XAUNAN UTTOAEIJPATIKOTNTA KAl B100IQ0TTWHEVA

» QINIKA TTPOC TO TTEPIBAAAOV

» YWnAN €KAEKTIKOTNTA KaAI IKAVA N XPAON TOUG 0€ EUPOC OUVONKWY

» [NapaokeudaldovTtal ATTO AVAVEWOIMES TTNYEC
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DuoioAoyikog P6Aog BioAoyikwy
ETipaveiodpaoTIKWV

H kurrapikn TpoOKOAANCN KAl AtToKOAANON Aar1ro TnY&EC
O1arpoPN¢ OTTWC OTAYOVEC EAdIWV

« Ta BakTrApla HECW TNG £KKPIONG sisorptionfiesorpin A

on coll surface

ETTIPAVEIODPACTIKWYV OUCIWV EAEYXOUV TNV

enzymatic degradation

UOPOPIAIKOTNTA TNG KUTTAPIKAG ETTIPAVEIAC. £

of hydrocarons

« To BakrtAplo Acinetobacter calcoaceticus

TTou JIATPEPETAI OE oTAYOVA

udpoyovavlBpakwy OTav e€avtAnoel Ta

LPS removal 4 .‘°. ’-_' :
UTTOOTPWHPATA TTOU XPNOIUOTIOIEI it &L FL
, , - ¢
eAeuBepwvel emulsan kal KaBioTa TNV . S
ETTIPAVEIQ TOU UDPOPIAN LE ATTOTEAEO O sl bt bnree barie

TNV A1TOKOAANON a11d TNV OTAYOVA



Katnyopieg Blo-emmipaveiodpaocTikwyv Ouaiwv

» FAukoArmidia
1) PapvoAitTidia (rhamnolipids)
2) TpexahoAitTidla (Trehalolipids)
3) ZopopoAitmdia (Sophorolipids)
» NITTOTTETTTIOIA/NITTOTTPWTEIVES
1) surfactin
2) lichenysin A
» Nirrapa oééa/PwopoAiridia/Oudérepa Armridia
» lMoAuuepika

1) emulsan

2) biodispersan
3) alasan

4) liposan
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[ AUKOAITTIOIO

Alcakxapidla aKUAIWPEVA JE AITTapa o¢Ea 1] UdPOLU-AITTapA

0¢€a Ye Nakpa aAluoida

ATTOTEAEOUATIKEC ETTIPAVEIOOPAOCTIKEG OUCIES TTOU PEIWVOUV
TNV ETTIPAVEIAKN TAON EVW TTOPOUCIALOUV MIKPN
OTTOTEAECHATIKOTNTA WG YOAOKTWHATOTTOINTEG VIA

oTa0gpoTToinon dIPACIKWY CUCTNUATWY eAaiou o€ vePO

> Biochemistry A
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Papvomidia (Rhamnolipids) %" /5

o]

> ‘Eva ] duo popia papvedng cival evwuEva no/En, °>°[ ﬁ::‘““”'“c'“
e éva i SUo popia B-udpPofu-SeKAVOIKO OEE0C Wb 4 o

» To Pseudomonas aeruginosa €ivail 1o TTpwTto BAKTPIO TTOU
ava@EPOnke va tTapayel rhamnolipids Kal N TTapaywyr) Tou
ueylototrolgital (100 g/L) otav avatrTuooETal O€ OOYIEAQIO.

» H xpnon yia padikn mrapaywyn treplopidetal AOyw Tou
YEYOVOTOG OTI TO P. aeruginosa €ival EUKaipIiako Tra8oyovo
TOU avOpwTTOou KaI yivovTal TTPOCTIABEIEC va peTapePOoUV Ta
yovidia TTou eAEyxouv TNV TTapaywyn rhamnolipids o€ un
TTaBoyova Pseudomonas
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BioouvBeaon papvoAITTIOIWYV

Ta yovidia rhlA,B kwdikeuouv TNV
TTapaywyn Tou eviuuou
rhamnosyltransferase (rhiB) kai Tnv
OTaBEPOTTOINCN TOU OTO
KutTapotrAacua (rhlA)

H puBuion €kppaonc Twv rhlAB
eEAEYXETAI ATTO TA yovidia lasR kai
deuTepeUOVTWC atro Ta rhiR, rhil TTOU
KWOIKEUOUV TNV TTapAywyr) TOU
evlUuou RhIR kai Tou TTapdayovta
PAI-2 tToU O0Tav QTACElI O€ UPNAES

OUYKEVTPWOEIS (Quorum sensing)

EVEPYOTIOIEI TNV METAYPAPH TWV
rhlA,B kai Tnv BloouvBeon
rhamnolipids



TpexaAoAimTiola (Trehalolipids)

» Alocakyapidia TpeXaAOlNC EVWHEVA JE MIKOAIKO 0¢U

» [Napayovrtal atro BakTtriipia Tou yévouc Mycobacterium,
Nocardia, Corynebacterium, Rhodococcus
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2.0opoAITTIOIa (Sophorolipids)

» [Napayovrtal Kupiwg atrd (uueg Tou yévoucg Torulopsis (T.
bombicola, T. petrophilum, T. apicola)

» ATtroTteAgiTal atrd Eva OINEPEC 0OPOPOLNGC EVWHEVO ME
HakpdQ aAucida udpogu-AITTapou 0gEoC

» [Napayovrtal o€ peyaAeg moootnteg (150 g/L) ue
UTTOOTPWHA AGOI Kal YAUKO(N

ROH,? CH,
o 0—CH
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Katnyopiecg Blo. Emi@aveiodpacTikwy Ouaiwy

» NITTOTTETTTIOIA/AITTOTTPWTEIVEC
1) surfactin
2) lichenysin A
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NITTOTTETTTIONA - AITTOTTPWTEIVEC

» Tad JEAN AUTAG TNG OPAOAC £XOUV YIVEI YVWOTA KUPIWG WC
avTIBIOTIKG OTTWG To gramicidin aTtro Bacillus brevis kai 10

polymixin atrd 1o Bacillus polymyxa.

» Kartroia MITToTreTTidia Tou TTapayovTal atro didgopa Bacillus

EXOUV ETTIPAVEIOOPACTIKEG IOIOTNTEC
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7z D Blotechnology UNIVERSITY OF
W THESSALY



Surfactin

» To surfactin TrTapayeral atrd 1o BakTrpio B. subtilis kai ival n

TTIO IOXUPN ETTIPAVEIODPACTIKI ouaida.

» To surfactin atroteAeital ammd pia aAucida 7 auIvoCEWVY TToU

ouvOoEovTal JE Eva HOPIo 3-U0POoCuU-13-ueBUAOTETPADEKAVOIKO

, L-Val
> X )\ i i i L—Asp D\—Leu
/
QuNAM TTOPAYWYIKOTNTA TTOU @TAvVEITO /- L_\Leu
p , I
MEYIOoTO TV 3.5 g/L oTav L-Leu L-Glu
|
BeATioTOTTOINBOUV TO PH KAOI N % /
(lZH—CHg- CcC=0
OuyKevTpwon Fe (CHy),

| (3> N\
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BioouvBeon Surfactin

Ta yoviowa SITAA, AB, AC

eAEYYOLV TNV cLVOEDT
tov surfactin

H petaypagn tov yovidiomv srf
pvOuileTon amd TO GLOTUOTO
com ko rap

To yovioro comX mapdyel Eva
TENTIONO TOL APOV TPOTOTOINOEL
amd 10 COMQ cuvGowWpPEVETOL

ComX @ ComP e CSF

rapC phrC

Sl
N/ SITAA srfAB srfAC  srf AD

\ (R e j
\ comS /
/

4

.),\\

N P
Competence

eEMKVTTOPIKA Kol EVEPYOTOLEL TNV KIVAGT) COMP Tov 9mGpopuM®dVEL TO

COMA 10 0TT0i0 OEGUEVETOL GTO VTTOOOYEN TOV KOL EVEPYOTOLEL TNV £vanén

uetoypapng twv yovidiov Srf yio mopoywyn surfactin ?@*




Katnyopiecg Blo. Emi@aveiodpacTikwy Ouaiwy

» lMoAuvuepika
1) emulsan
2) biodispersan
3) alasan
4) liposan
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[ToAupuepn

Ta TToAuuEpP atTtoTeEAOUV peyAAou poplakou BAapoucg
AU@ITTAONTIKA popIa, OV gival IDIAITEPA ATTOTEAECUATIKA OTNV
JEiWON TNC ETTIPAVEIOKNAS TAONGC AAAG €XOUV TTOAU KOAEG
YOAQGKTWHATOTTOINTIKES IKAVOTNTEG OTAOEPOTTOIWVTAG
O1PACIKA SIGAUMATA OTTWG EAAiWV OE VEPO

> Biochemistry ?&
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CH,
Emulsan .
To emulsan TapayeTal amo 1o BaktApio = &
. . | &
Acinetobacter calcoaceticus RAG-1. g T o
, , , e T o gy
XnNUIKA atroteAgital Eva eTTavaAaufa- o M OO“
’ ’ ’ 0
VOUEVO TPIOAKXOPIidIO TTOU gival \—/L R
HO t!m ?_o t’:-o
EVWHEVO PE ANITTAPA OCEa e (CH o |
f s CH, ]

» To emulsan gival I0XUpO¢ YOAOKTWHATOTTOINTAG
udpoyovavepAaKwY O€ VEPO OKOUN KAl O€ TTOAU apaid
dlaAupara (0.001-0.01%)

» To emulsan TTapouciAdlel EKAEKTIKOTNTA OTA UTTOOTPWHATA:
OEV YOAOKTWUATOTIOIEI APWUATIKOUC 1 AAEIPATIKOUC

udpoyovavlpakeg ae KaBapr Hopen aAAG JOVO piyhaTte Tf:&-f
Biochemistry L
|) ~

Biotechnology
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Emulsan — E@apuoyec & [Napadeiyuata

» lMapayetal Kal o€ Biounxavikn KAipaka o€ KatadAAnAoug
AVvTIOPACTHPEC TTAPOUCIia OTABEPNC OUYKEVTPWONG
a18avoANc Kal puoPopIKWYV

» To A. calcoaceticus RAG-1 katd tnv ¢Aaon Taxeiog
QVATITUSNG TTAPAYEI KAl atToOnKeuel TO emulsan o€ €10Ika
ECWKUTTAPIKA KUOTidIa. Katd To oTAdIo £€AVTANONG TWV
OPETTTIKWYV OTOIXEIWV OTO dIAAUNA TO PAKTPIO EAEUBEPWVEI
TO emulsan

emulsan

s 299874 Y
c Z. Biochemistry & — Y
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Biodispersan

» Eival eTEpOTTOAUCOKXAPIOIO TTOU ATTOTEAEITAI ATTO TECOEPQA
OAKXapa Kal TTapayeral atro 1o BakTtripio Acinetobacter
calcoaceticus

» 'Exel TnV yovadikn 1010TNTa va dlaAuToTrolEl ag vepo CaCO,
Kal TIO, Kal €101 N XP\on TOU PUTTOPEI va BPEl EQapUoyn O€

Blounxavieg xapTiou, Bageia, upavToupyeia KTA.

7 Biochemistry A
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Alasan

» AVIOVIKO €TEPOTTOAUCOKXOPIOIO TTOU TTEPIEXEI aAavivn Kal
TTapdyeral amro 10 BakTrpio Acinetobacter radioresistens

» H dpaoTikdTnTa TOU auldveTal 3 PopéC OTav BeppavBei
oToug 100°C o€ oudéTepo 1 aAkaAiko pH. H 1diotnTa autni
TOU alasan €xel Bpel epapuoyn otTnv Biopnxavia Tpo@ipwyv
KAl €£I0WV KOAAWTTIOUOU

» To alasan €xel Tnv povadikn 1010TNTA VO YOAGKTWUATOTTOIEI
KAl AAEIPATIKA KOl APWHATIKA JOKPOMOPIa JUE TOUAAXIOTOV 9-
10C

> B!ochemistry A
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Epapuoyéc Blo. EmigaveiodpacTiKwy

» Mikpofiakn utrofonBoupevn avaktnon mreTpeAaiou (MEOR)
» KaQapiopo OeSauEVWV KAl aywyWwV TTETPEAAiIiOU

» BioAoyikn atropputravon

» Bioynxavia Tpo@ipgwyv

> Bioynxavia rapaywyng KAAAUVTIKWY

> Qappoakofiopnxavia

» BIOMNXOVIEG TUTTOTTOINONG YEWPYIKWYV QOAPHAKWYV

> Bloynxavia eregepyaciag Tup@ng

> Biochemistry A
= D BIOteChnOIOgy UNIVERSITY OF
o THESSALY



Xpnon BEO via kaBapliopd aywywv
TTETPEAQIOU

» AUo TOvoIl KaAAIEpyelag BakTnpiwyv TTou TTapayouyv B.E.O.
eMPOAIGOTNKAV O€ DeCapEVN TTETPEAAIOU UE OKOTTO TOV KOBAPIOHO
TNG 0egapevnc Kal TNV avaktnon 850 m* Bapéwv UTTOAEIMPATWY
TTETPEAQIOU.

» T0 91% Twv uTTOAEINPATWY TTETPEAQIOU aVAKTABNKE WS KaBapo
TTETPEAQIO

> To képdo¢ atrd TNV TTwANon Tou TTeTpeAaiou EpTaoce Ta 150000 $ kal
KAAUWE TO KOOTOC KaBapIouou TNG 0eCapEVAC KaBIOTWVTOC
OIKOVOWIKI Kal gup@épouca Tnv epapuoyn MEOR

7 Biochemistry A
7z D Blotechnology UNIVERSITY OF
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Xpnon BEO otnv BloAoyikn
arroppuTTaVON

» 01 B.E.O xpnoiyotrolouvrtal aTnv BIoAoyIKry atroppuTravan yia va
BeATiwoouy Tnv BiodiaBeoiuoTnTa puttwyv O0TTWS PAHS, PCBsS

» Xpron rhamnolipids oTI¢ puttacuéveg akTEC TG AAGOKAG aTTO TO VAUAyIo
Tou Exon Valdez emitayuve Tnv d1ACTTOON TWV UTTOAEIMPATWY
TTETPEAAIOEIDWV

> H xpnion Twv B.E.O otnv BioAoyikr) atropputravon 8a peyiotoTroindei eav
XPNOIJOTTOIoUVTAI BAKTPIA TTOU £XOUV TNV IKAVOTATA VA TTOPAYOUV
ETTIPAVEIODPACTIKEC OUTIEC KAl TAUTOXPOVA VA OIQCTIOUV TOUG
OIAAUTOTTOINUEVOUC OPYAVIKOUC PUTTOUG ATTOKOMICOVTAC EVEPYEIAKO OPEAOC

7 Biochemistry A
7z D Blotechnology UNIVERSITY OF
W THESSALY



[TpakTika TTpOoRANUaTA B.E.O

H xpnon Twv BIOAOYIKWYV ETTIPAVEIOOPACTIKWY OUCIWV Eival
TTEPIOPIOUEVN AOYW uWPNnAoU KOOTOUC TO OTTOIO OEIAETAl:

» AvatroteAeouarikr) jeBodoAoyia padikng TTapaywyng Toug
» XaunAn mapaywyikotTnTa Twv BaKTnpiwyv

» Xpnon akpIfwyv UTTOOTPWHATWY Yia TV yadikn TTapaywyn

TOUG

To KOOTOG TWV CUMBATIKWY XNMUIKWYV ETTIQAVEIOOPACTIKWYV
gival 3-10 popég XaunNAOTEPO ATTrd TO KOOTOG TwV B.E.O

> Biochemistry ?&
= D BIOteChnOIOgy UNIVERSITY OF
o THESSALY



Blounxaviko yEAAov Twyv B.E.O.

» Baoikog topeacg epappoyneg toug eival n MEOR aAAG 1o
KOOTOG TOUG Eival ATTAYOPEUTIKO.

» Meiwon Tou K6OTOUG NOVO PE MACIKA TTAPAYWYN TOUG O€
BioavTidpaoTAPES KAl XPHON @TNVWV UTTOCTPWHATWY Yid
TNV AVATTTUSN TWV BAKTNPIWV.

» H xpnon ¢tnvwyv TTapatrpoiovTwy atro dIAPopES BIOUNXAVIES
eTTECEPYAOiac QUTIKWY (atToBANTa AQIOTPIRIWV) KAl {WIKWV
TTPOIOVTWY WC UTTOOTPWHATA YIa TAV TTapaywyn rhamnolipids

a1ro Pseudomonas sp. OOKIUAOTNKE ME ETTITUXIO

> Biochemistry A
~ I) Biotechnology . NIVERSITY OF
A THESSALY



BiotexvoAoyia otnv TTapaywyn B.E.O.

» EvowpdTtwon yovidiwv TTou €ival utteuBuva yia TRV TTapaywyn
B.E.O o¢ BakTrpia TTOU PTTOPOUV VA XPNOIUOTTOIOUV
TTAPATTPOIOVTA BIounNXaviwy 1 €TTeEEpyacuéva atToBANTa we
UTTOOTPWHA.

[looo6nkn rou lac yovidiou arro 1o E.coli oro Bakrnpio P.
aeruginosa rmrou mrapayel rthamnolipids karéornoe ikavn Tnv
uadikn kaAAiEpyeia tou P. aeruginosa xponaoiuorrolwviac we
UTTOOTOWUATA atToBANTa Qird TUPOKOUIA TTOU TTEQIEXOUV
UEYAAEC TTOOOTNTEC AAKTOLNC



MikpoBiaka urroBonO@ouusvn
avakrnon merpeAaiou

Microbially Enhanced Oil Recovery
MEOR

Injection well Production well

(Bacteria, nutrients,
and/or biosurfactants)

3
¥
!

Pressing water Microbial metabolites/
containing microorganisms biosurfactants
biosurfactants nutrients

Crude oil Advanced water

* Gas
Enhanced * Acid * Improvement of crude oil mobility
mobility * Biomass . Improve_mento{oil reservoir

¢ « Polymer percolation
* Enhanced oil recovery

DEPARTMENT OF of crude oil (to low
molecular weight)

Biochemistry & e

n Anoogy
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E¢oputn tTeTpEAQioU
AuUo gival Ta Baoikd oTadia £COpUENC TTETPEAAIOU:
» MNpwTtoyevég oTADIO

» Agutepoyevég oTadIO

O1 péBodol Tng MNMepiBaAAovTiKAG BloTeXxvoAoyiag
Bpiokouv e@apuoyr oTo OeUTEPO OTADIO AVAKTNONG TOU
TTETPEAAIOU UE OKOTTO TRV AvAKTNON 000 TO dUVATO
MEYAAUTEPNG TTOCOTNTAG TTETPEAQIOU ATTO TNV PUOIKI)
OECAMEV XPNOIMOTTIOIWVTAC MIKPOOPYAVIOUOUG 1 AAAEC
BIOAOVYIKEC TEXVIKEC )

IIIIIIIIIIII
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[TpwToyevnc Avaktnon leTpeAaiou

Ta ammoBéuara TTeTpeAaiou ouvnOBwC BpiokovTtal uTrd TTieon aTro
UTTOKEIMEVO UDPOPOPA CUCTAMATA Kal N TTiEcn autn odnyei TIG
EAQPPOTEPEC HOPYEC TTETPEAQIOU VA dlaPUYOUV TTPOC TNV

ETTIPAVEIQ TNGC YNC KATA TNV €COpUTN

Production
74 4 4 4 ater injection well
MOAIC n Trieon pEIWBEi TOTE TO il /
. . . .
UTTOAOITTO TTETPEAQIO TTPETTEI VO
avTAnOei
Cru_:je
Gas ol
{ o)
[Nepitrou 10-15% NG P
rock
OUVOAIKNG TTOCOTNTAC TWV
Aquifer
ATTOBEUATWY TTETPEAQiOU
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AeguTtepoyevnc Avaktnon leTpeAaiou
[MepiAapBavel TIC dIEPYATiEC avaKTNONG TTETPEAQIOU TTOU
OKOAOUBOUV JETA TNV TTPWTOYEVI ECOPULCN ME OKOTTO TNV
avAaKTNonN 000 TO dUVATOV UYNAOTEPNG TTOCOTNTAC TTETPEAQIOU

Me Tnv OAOKARPpWON TOU OEUTEPOU OTUDIOU OCUVAOBWG
avakTaral To 35-40% TnN¢ OUVOAIKNC TTOOOTNTAC TTETPEAQIOU

> Biochemistry A
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Mikpofiaka YTtroonBoupuevn Avaktnon
[leTpeAaiou (MEOR)

O guBoAiacudS KATAAANAWY ECWYEVWV HIKPOOPYAVIOUWY )
EVEPYOTTOINON TNG €VOOYEVOUG MIKPOPBIOKAG KOIVOTNTAC TTOU BpioKeTal
OTA KOITAOUATA TTETPEAQIOU WOTE va TTapaxOouv BIOAOYIKEC
ETTIPAVEIODPACTIKEG OUTIEC TTOU Ba PEIWOOUV TNV ETTIPAVEIOKNA TAON

OTIC MECETTIPAVEIEC METAEU TTETPEAAIOU KAl TTETPWHATWY

q&fﬁ'@‘k%\_ﬂ”ﬂ§:&wl

. W
' = = =)
' Oil reservoir .
e ) — !
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MeBoool epappoync MEOR

> [Mapaywyn BIOAOYIKWYV ETTIPAVEIODPACTIKWY OUCIWYV O€
KATAAANAEC EYKATAOTAOEIC KAl EQAPUOYN TOUC INn Situ JE vEPOD

» EPBOAIaOUOC KATAAANAWY OPETTTIKWY UTTOOTPWHUATWY OTO
KOITAOUO WOTE VA EVEPYOTTOINOOUUE TOUC EVOOYEVNG
UIKPOOPYAVIOWOUC YIa TTapaywyn BIOAOYIKWY
ETTIPAVEIOOPATTIKWY OUCIWV

H mpwTtn HEB0OOC £XEl uPNAO KOOTOC, eV N OEUTEPN

TTPOUTTOBETEI TNV UTTAPEN OTO KOITAOUO MIKPOOPYAVIOUWY TTOU
UTTOPOUV VA TTAPAYOUV ETTIPAVEIOOPACTIKEC OUTIEC KATI TTOU OEV
loXUEl TTavTa Yy

IIIIIIIIIIII
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TI yIKpoopyaviouoi Xpnoigotrolouvtal otn MEOR,;

AvVOEeKTIKOI OTIG avTi§oeg TTEPIBAAAOVTIKEG OUVONKEG TTOU
ETTIKPATOUV OTA TTETPEAAIKA KOITAOUATA OTTWG UWNAN BEpuokpaaia,

TTieon, aAATOTNTA KAl XAUNAN OUYKEVTPWAON OCUYyOVOU

OPAdEC MIKPOOPYAVIOUWY TTOU £XOUV DOKIMNOAOTEI:

» Avagpofia BaktApla Clostridium tou emBivouv Bepuokpaaisg

eWG Kal 45°C aAAd gival euaioBnta og uwnAn aAaToéTnTa

> AgpoBia Baktipla Bacillus, Pseudomonas, Micrococcus,
Acinetobacter

» MNoirra avagpdBia Baktipia Desulfovibrio,

Methanobacterium

> Biochemistry A
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Epapuoysc orn
XaprofBiounyxavia
obleaching

iohleachin, -
5 DE-PARTN \\\\\\ . 5//@\\‘:\
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XapToRioynxavieg

H epappuoyn ev UUWY N JIKPOOPYAVIONWY Yia BEATIWON TNG
TTOIOTNTAG TOU XOPTIOU KAl MEIWON TWV TTOPAYOUEVWV
TTOOOTATWY XAWPIWHEVWYV APWHATIKWY EVWOEWYV TTOU

TTPOKUTITOUV KOTA TNV AEUKAVON TOU TTOATOU
» E@pappoyn Twv HUKATWV AeUKnS onwng (WRF)
» E@pappoyn uAavacwyv

H e@appoyn evCUUWY N MUKNTWYV TTPIV TO TAOIO JNXAVIKAG N
XNMIKN TTOATOTTOINONG ovouadeTal BIOAOYIKN TTOATOTTOINON
(biopulping)

> Biochemistry A
~ I) Biotechnology . NIVERSITY OF
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ATToAKpUVan Tou AOIOU KAl TNG MEYAAUTEPNC TTOOOTNTOC
Alyvivng (90%) pe unxavika pyeoa

[Mapaywyn Tou TTOATOU TT0oU TTEPIEXEI 10% Alyvivn

Xpnon Cl, CIO, 1 GAAwV XNUIKWV TTOU
Oev TrepIEXOUV XAwplo (O,, O,) yia
aTTOuAaKpuvon TNG Alyvivng

> B!ochemistry A
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E@apuoyn HUKNTWV AEUKNG oNYNg

» 'EX€I W¢ OKOTTO TNV ATTOMAKPUVON 000 TO dUVATO
TTEPICOOTEPNG AlyvivnG WOTE va PEIWOBEI N TTOOOTNTA TWV
XNUIKWYV TTOU XPNOIYOTIOIOUVTAI OTNV CUVEXEIQ VIO TNV

OAOKANPWTIKN ATTONAKPUVON TNG Alyvivng

» E@apuoyn Twv pukntwyv Phanerochaete chrysosporium kai
Ceriporiopsis subvermispora odriynoe o€ peiwon 1nNg
KATAVAAWMPEVNG eVEPYEIQC KATA 37-47%, BeATiwon TNG
avOEKTIKOTNTAC TOU TTOATOU OAAG 0drynoe o€ uttoBabuion

TWV OTITIKWYV XAPOKTNPIOTIKWY TOU XapPTIOU

> Biochemistry A
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E@apuoyn JUKATWY AEUKNC oNwNC -
[MpoBAnuaTa

» AUCOKOAieC 0Tn BeATIOTOTTIOINON TNG OlEPYATiag AOyw
aduvauiag puBuiong Tou AlyvIVOAUTIKOU €VCUMIKOU
OUCTAMATOG TWV MUKATWY AEUKNG oNWNG

» Eival oxeTika Bpadecia diadikaoia oe oxeon UE TIG
OUMBaTIKEC HEBODOUC

» ATTaQITEI TNV TTPOOONKN BPETTTIKWY OTOIXEIWV VIO TAV

QVATITUCN TWV MUKATWYV

7 Biochemistry A
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E@apuoyn =uAavaowv

O1 cuhavAoEeG gival NUIKUTTAPIVAOEC TTOU £@appolovTal O€
OKOUPOUG TTOATOUG ] 0€ TTOATOUG TTOU £XOUV ETTECEPYAOTEI JE O,y
(XWPIC XAwplouxa AeukavTika) yia dIEUKOAUvVON TNV

ATTOUAKPUVON TNG Alyvivng Kal TNV Aeukavon Tou XapTiou

To pH Ba trpETtTel va TTpo0apPUOCTE O€ EUPOC S-7 KAl N

Oepuokpaaia Tou TTOATOU Ba TTPETTEI va KUpaiveTal oToug 40-
50°C

> B!ochemistry A
= D BIOteChnOIOgy UNIVERSITY OF
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Mnxavioudg dpaong cuAavacwy

O1 cuhavaoec dlaoTTouV Tou dECUOUC TNC NUIKUTTORIVAG KAl

OIEUKOAUVOUV TNV dlaAuToTToinon TnG Alyvivng ue dUo

TPOTTOUG:

1) au&non TNG TTEPATOTNTAG TOU TTOATOU OIEUKOAUVOVTAG ETOI
TNV dlaAuTOTTOINON TNG AlyVivNng

2) UOPOAUOUV TO CUAQVIO TTOU £ival OUVOEDEPEVO UE TNV

Alyvivn

7 Biochemistry A
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MiKpoopyaviouoi TToOU TTapAyoUV —UAAVACEC

» MIKpoOpYyavIoUOi TTOU £XOUV XPNOIUOTTOINBEI yIa TNV
arrouovwon evUPwy €ival Trichoderma reesel,
Thermomyces lanuginosus, Aureobasidium pullulans,
Streptomyces lividans.

» Ta XapaKTNPIOTIKA TV VUMWY OTTWC: EKAEKTIKOTNTA
UTTOOTPWHATWY, BEATIOTEC OUVONKEC pH, OepuoKkpaaiag
gival arrapaitnta

» H ammouovwon v UUwVY atro Bepuo@IAa Kal aAKAAOPIAQ
BaktApia divel duvartotnTta yia BeATiwon TNG dlEpyaaiag
OKOMN UTTO aKPAieC OUVONKeg

> Biochemistry A
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—UAQVAOEC TTOU XpNOIJoTTolouvTal Blounxavika

IIpoiov pPH Ocpuokpacia Etaipeio
Irgazyme 10 5-7 35-55 Genencor
Irgazyme 40 6-8 35-70 International
Cartazyme HS 3-5 30-50 Sandoz
Cartazyme HT 5-8 60-70 Chemicals
Ecopulp 5-6 50-55 Alko Ltd
Xylanase 5-6 55 logen Corp.
Xylanase /-8 55
Pulpyzume HB 6-7.5 65-75 \Voest-Alpine
Val-xylanase 6-8 50-55 Novo-Nordisk
)

Y
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[TAcOVEKTAMOATA EPAPUOYNC CUAAVAC WYV

> TlepIBaAAoVTIKA QIAIKA TTPOCEYYION TTOU TTEPIOPICEl TNV XPNOoN
XAwpPIoUXwV AcukavTiKwy (20-50%) tTou TTPOKAAOUV TTEPIBAAAOVTIKA
TTPoBARpaTO

» H xnuikn emmegepyaacia Tou TTOATOU Xwpig xAwplouxa (O,, O;) ot

ouvOuUaOouO ME TNV XpNon cuhavaowyv TTpocadidel OTO XapTi UWnAn

KaBapoTnNTa PE ATTOTEAECHA va TTEPIOPICETAI OTO EAAXIOTO N EQApUOYN
Cost effect production of enzyme and Eco-friendly Industriol approoch

XAWPIOUXWV AEUKAVTIKWV

— DEPARTMENT
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ATToAKpUVan Tou AOIOU KAl TNG MEYAAUTEPNC TTOOOTNTOC
Alyvivng (90%) pe unxavika pyeoa

E@appoyn WRF >

[Mapaywyn Tou TTOATOU TT0oU TTEPIEXEI 10% Alyvivn

E@appoyn WRF > « =UAOVAOEG

Xpnon Cl, CIO, n GAAwV XNUIKWYV TTOU OEV TTEPIEXOUV
xAwplio (O,, O,) yia atTTopakpuvon NG Alyvivng

< =UAOVAOEG

- VN
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Epappoyn CUAavaowy oTnV XapTtopiounxavia

> A€oV apkeTEC Xwpec TG EupwTtrng (PiAavdia)
XPNOIUOTIOIOUV TIC CUAAVACEC OTNV ETTECEPYOATIA TOU
XapTIoU, 1I01aiTEpa KaTa Ta TEAeuTaia 10 €Tn OTTOU N XPNON
TOUC £XEI JEYIOTOTTOINOEI

» H epapuoyn Twv ¢uhavaocwyv o€ TCF (Total chlorine free)
ETTECEPYAOTIA TOU XAPTIOU TTPOCDIOEI OTOV TTOATO
AVOEKTIKOTNTA, CUVEKTIKOTNTA, aQu¢nMEVN KaBapoTtnTa Kal

Aeukavaon

AI0@OPETIKOU TUTTOU XaPTi (TTEPIODIKA, EPNUEPIOEC KTA) TTOU

mapayeral Pe evCUMIKES UEBODOUG diaTiBeTal aTnv ayopd G
> Biochemistry
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