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EYXAPIXTIEX

Me v 0AOKAP®OTN TNG TTLYLNKNG LoV epyacioc, Oa 0eia va gvyaploTom taitepa Tov EMPAET®V
kaBnynt pov Ap. Iodvvn Bupion yua tv eumiotociviy mov £0e1&e 610 TPOGMTO LoV UE TNV avdbeon
¢ mapovcag epyacioc. Emiong, Ba nbeka va Tov €uxopltotiom Yo TIC TOAVTIUES TOV YVAOGELS, TO
¥POVO TOV, TN KATOVONON KOl TIC GLUPOVAES TTOL POV Tapelye KoB oAN TN JSLdpKEL EKTOHVNONG TNG
TopoVcOS SMAMUOTIKNG epyaciag, oAAd Kot Yo TV vIOooTHPIEN Kol KaBodNyNoN Tov LoV Tapeiye
KOTA TV OAOKANP®GT] TV GTOVODV LLOV.

Qot6c0, 1W0witepec guyapiotiec Ba MBeha va anevfHveo TPoooMKE GTNV OUAd TOV LIOYNPLOV
OOKTOPIKAOV Kot cvykekpiuéva otov Xdpn Zopavion, otn Mopia [ldtcariov, tov IHovayid
Xaparaumwovg kot v Mapio Kvpidrkov kabmng eniong kot otovg svpeortmreg pov Xpioto [Maxovun,
Evayyehia ITavayuwtov, Ipéva Kvumpiavioov, EAévn Kuptbkov kot OAn tnv vmoOAOUTn €£pELVNTIKY
ouada yw v oamioyepn Pondeid mov pov TPOGEEEPAV KOTA TN OBPKEW TOV EPYACTNPLOKADOV
TEWPAPATOV, TIG YVOOELS Kal TIG GVUPoLVAEG Toug. H cuvepyasio téc0 pe 10 Ap. Bupidn kabodg ko pe
OAN TV gpeuvNTIKY opdda vIpEe povadtkn dBakTIKn eumelpion o va PIMKO Kot yepdto Oetikn
evépyela KATLLAL.

Téhog, Ba 1Bl va VYOPIGTIC® 1O1OUTEPA TNV OIKOYEVELD LOV KOl TOLG GIAOVG OV Ol 0Tolol NTaV

TavTo SImA LoV KATA TN SEPKELN TOV GTOLOMOV 1oV, otnpilovtag pe og kKiBe SOGKOAN GTIyUY).

« Ta aya®d komorg KT@vVTOL »

(Apiototéing, 384-322 n.X.)



HHEPIAHYH

Yxondg TG mapovoag SIMAMUATIKNG epyaciog eival o Eleyyog emidpaong twv compatible solutes kot
ovykekpuévo tov glycine betaine xotd v ewyevi] mpocHnkn ToV o0& SAPOPEC TEPUTTOGELS TG
depyaciag g avaepOPLag YOVELONG, TAPOLGIN LOVTIKNG 1oYVG Kol AAA®V avTiE0®V cLVONK®OV OTT®G N
ékbeon vmo aepoPieg cuvOnkeg kot youniég Beppoxpacies. H die&aywyn OAwV TV €pyOcTNPLOK®V
dokipumv Poaociletar otov €leyyo amddoong kol mopoymyng upebaviov pécm ypnong aéplov
ypopatoypdeov (GC), agpoateyolc yudivng cvptyyos Kabmg Kot KOTAAANA®Y VTOAOYIGUAOV €K TOV

OTO{®V TPOKVTTEL O VITOAOYIGHUAG TG HLEGNS 0BPOIGTIKNG Tapaywyns pebaviov.

Apykd ot 1" epyactnprokn dokiun e£€Talovol ol GLYKEVTIPMOGELG alatoTnTag TV 25, 35 ko 50 g/L
(NaCl), napovcia C.S. (5 mM G.B. — mgp. = 0.585 @) kotd v omoia Bpébnke va Eyovv Betikn
emidpaon oTic peyalvtepeg ovykevIpmoels (35, 50 g/L) oxetikd pe o puud mopaywyng CHa kabog
KOl 0pVNTIKY €Midpaon KOTd T TPocsOnkn toug otn yauniotepn cvykévipmon, dniadn tov 25 g/L.
I'eyovog to omoio Slakpivetal 6Ta TPOKHTTOVTIO ATOTEAEGUOTO TNG LEGNC 0BpOoloTIKNG Tapaymyns CHa
ue Tig tipéc va givan 13.02, 112.23 xon 81.07 ml avtiotorya. AxoAovbwg, ot 2" ko 3" epyaoctnplok
dokiun €etdlovtal HEYOADTEPES GLYKEVIPMOELG aAOTOTNTAS OTtmG owtég Tmv 75 kar 100 g/L (NaCl)
avtiotoya, pe/ympig ™ mpoctnkn didpopetikdv cvykevipocewv tov G.B. (0.1 mM G.B. —» mgg. =
0.0117g, 1 mM G.B. — mgg. = 0.117g kau 5 mM G.B. — mgs. = 0.585 @), katd t1c onoieg Ppédnke
OTL Ol CULYKEKPUYEVES EVAOGELS eMNPedlovy apvNnTIKE TO GLYKEKPUYEVO €VPOC GANTOTNTOG, LE TO
amoteAéopoaro TG M.A.IL. tov CHava givar 47.73 évavtt 25.33, 36.57 kat 29.68 ml avtictoyo yio v
2" gpyaotpokn dokiun, Kabdg kot 52.94 évavtt 44.62, 37.17 xon 43.09 ml avtiotorya yw v 3"
gpyaomnplokn dokyun. Oco apopd v 4" epyactnploky] SOKIUN KATé TNV OToio TPUYLOTOTOONKE
ékbeon ¢ Propdlog yuo To xpovikd ddotnua Tov 48 MP®V G GLYKEVIPAOGELG OANTOTNTAS TV 35 Kot
75 g/L (NaCl), napovcio/amovsio tov G.B. (1 MM — mge. = 0.117 g) Bpébnke 611 yio Ty vynAdtepn
OLYKEVIPMOOT] OAATOTNTOS VRAPYXEL OLVATOTNTO EMAVOTPOCUPUOYNS TOV OEyUdTOV KATO TNV
enavékbeon Toug og kavovikég cuvonkeg, pe ™ MLALIL. CHs va givor 106.41 ml mapovesio tov G.B.
kot 96.93 ml anovesio Tov. EmmAéov, otn 5" gpyactnplakn dokiun Katd tnv onoia mpayuatomomonke
éxbeon g Propalag otovg -20°C yia to ypovikd dtdonua Tov 30 nuepav pe/xwpig ™ mtpoctnkn 1
mM G.B., Bpébnke 0TL 1 cuykekpiévn cvpPoaty dtaAvtr ovoia €xel Betikn emidpacn TG0 Katd
wpocapuoyr g Propdloc kabmdg Kol oTn mPooTasiot TNG OTIG CLYKEKPUEVES GUVONKES, £XOVTOG
M.A.IT CH4 64.46 ml évavtt 57.48 ml amovoia tov. Avtibeta, 060 agopd v 6" epyactnplokn doKiun
1 OTol0 AMOCKOTOVGE GE TAPOLOLD dlepevvnon pe T S, €yovtag ®¢ Lovadiky daopd TV ékBeon

¢ Popdloc otovg 4°C, PBpébnke 0t1 M mpocHnkn tov G.B. dev @épel Betikd amoterécpata oTig



ovykekpuéveg ovvnkec, pe t M.A.IT CHs va givan  33.48 mapovoia tov évavtt 43.21 ml anovoia

TOVL.

Oco apopd v 7" gpyactnploky 00Ky, oV onoio mpaypotonombnke ékbeon g Propdalag vro
aepOPleg cLVONKEG YO0 TO YPOVIKO SACTNUO TOV EXTA NUEP®V pe/xwpig g mpoochnkn 1 mM G.B.
Bpédnke 611 N ypnom tov cvuykekpiévov C.S. €xel Betikn emidpaon OTIG CLYKEKPYEVEC GUVONKEC e
1o anoteléopata g M.AIT CHs va givan 44.91 évavtt 40.57 ml, avtictoyo. [Tapor’ avtd, a&ilel va
onuewmdel 6TL 1660 ot 7" KaB®OG KABDG Kot 6TIC VO TPONYOVUEVEG EPYOCTNPLUKEG OOKIUES, PpEdnke
Ot 1 ovykekpyévn Propdlo evoéyeton vo etvar avOekTiKY| oTIG avTiEoeg cuvOnKeg OOV EEETACTNKE.
AxolovBwg, otn potedevtaio epyactnplakn dokiur, v 8", émov e€etdleton  mpocHnkn 1 mMM
G.B. oe A.X. mapovcio Boracoivod vepol kat ypriong korarommy tov P.O. og dvo feedings, Bpébnke
Ot  ovykekpyévn évoon emdpd Betikd, pe ™ M.AIT CH4 yia to 1° feeding va givan 48.7 ml
napovsia tov, évavtt 33.13 ml anovoio tov, kabdg kot 74.21 ml évavtt 46.11 ml avtictoya yia to 2°
feeding. Téhog, otnv 9" gpyaotnploki dokiun 6mov EeTAlovTal SIAPOPES MEPITTMGELS CYETIKA UE TO
péyebog, v vmapén Bpentikdv kot ™ mpostnkn C.S. oe A.X. P.O. mapovcia Balacoivod vepov,
Bpénke 6t m Vvmoapén 1600 TV BpenTikdv kKabBmg kot 1 wpoohnkn tov C.S elvar amapaitnn,
odnyovtog oe avénuévn mapaywyn CHs, eved 1o ouykekpuévo péyebog to omoio ehéyybnke de @épet

Beticd amotedéopata (44.72 ml Evavtt 62.85 ml kavovikod peyéboug).

Ag&Ee1g kKAeWd: Avaepdfia Xmvevor, Aépla Xpopatoypaeio , AvtiEoeg cuvOnkeg, lovtikn oyvg,

Mebavio, Compatible Solutes, Glycine Betaine, Posidonia Oceanica



ABSTRACT

The aim of this diploma thesis is to control the effect of compatible solutes and particullary the effect
of glycine betaine on its exogenous addition in various cases of the anaerobic digestion process such
as the presence of ionic strength and other adverse conditions such as exposure under aerobic
conditions and low temperatures. The performance of all laboratory tests is based on the performance
control and methane production using gas chromatography (GC), an airtight glass syringe and
appropriate calculations resulting in the calculation of the mean cumulative methane production.
Initially in the 1st laboratory test, salinity concentrations of 25, 35 and 50 g / L (NaCl) were examined,
in the presence of C.S. (56 MM G.B. — mG.B. = 0.585 g) in which it was found to have a positive
effect on the higher concentrations (35, 50 g / L) relative to CH4 production rate as well as a negative
effect upon their addition to the lowest concentration, which is the 25 g / L. A fact which is
distinguished in the resulting results of mean cumulative CH4 production with the values being 13.02,
112.23 and 81.07 ml, respectively. Subsequently, higher salinity concentrations such as those of 75
and 100 g / L (NaCl), respectively, with or without the addition of various concentrations of G.B. are
examined in the 2nd and 3rd laboratory tests. (0.1 mM G.B. - mG.B. = 0.0117g, 1ImM G.B. —
mG.B. = 0.117g and 5mM G.B. — mG.B. = 0.585g), where it was found that these compounds
negatively affected the specific salinity range, and the results of A.C.P. Of CH4 were 47.73 vs. 25.33,
36.57 and 29.68 ml respectively for the 2nd laboratory test, and 52.94 vs. 44.62, 37.17 and 43.09 ml
respectively for the 3rd laboratory test. With regard to the 4th laboratory test in which the biomass was
exposed for a period of 48 hours at salinity concentrations of 35 and 75 g / L (NaCl), the presence /
absence of G.B. (1 mM — mG.B. = 0.117 g) it was found that for the higher salinity concentration it is
possible to readjust the samples upon re-exposure under normal conditions, with the A.C.P. CHg is
106.41 ml in the presence of G.B., and 96.93 ml in its absence. In addition, in the 5th laboratory test at
which the biomass was exposed at -20 ° C for a period of 30 days with / without the addition of 1 mM
G.B., it was found that this compatible soluble substance had a positive effect both on the biomass
adaptation as well as its protection under the specific conditions, having an A.C.P CH4 of 64.46 ml in
contrast with 57.48 ml in the absence. On the other hand, with regard to the 6th laboratory test, which
aimed at a similar investigation with the 5th, having only the biomass exposure at 4 °C, it was found
that the addition of G.B. Has no positive effect on specific conditions, with A.C.P CH4 being 33.48 in
the presence of 43.21 ml absent. With respect to the 7th laboratory test, in which the biomass was
exposed under aerobic conditions for the seven day period with / without the addition of 1 mM G.B. it
was found that the use of this C.S. has a positive effect on specific conditions with the results of
A.C.P. CH4 being 44.91 versus 40.57 ml, respectively. However, it is worth noting that both in the 7th

as well as in the two previous laboratory tests, it was found that this biomass may be resistant to
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adverse conditions where it was tested. Subsequently, in the penultimate laboratory test, the 8th, where
the addition of 1 mM G.B. in A.D. is tested, the presence of seawater and the use of residues of the
P.O. in two feedings, it was found that this compound had a positive effect, with A.C.P CHs for 1st
feeding being 48.7 ml in the presence, against 33.13 ml in the absence, as well as 74.21 ml versus
46.11 ml respectively for the 2nd feeding. Finally, in the 9th laboratory test where various cases
concerning size, nutrition and addition of C.S. in A.D. P.O. in the presence of seawater, it was found
that the presence of both nutrients and addition of C.S. is necessary, leading to increased CHs
production, whereas the specific size tested did not produce positive results (44.72 ml vs. 62.85 ml of

normal size).

Keywords: Anaerobic Digestion, Gas Chromatography, Adverse condition, lonic strength, Methane,
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