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H Zbpoon «xou opipaven eivor 1o mo ypovoPfopa  Pruata oty mopaywyn

™G Umopag, M obpkeln g omoiag Kvpaivetar cvvnbwg and 17-30 nuépes. H ovveymg
dwdkacio g {hpmong mov Paciletor 6TV TEYVOAOYIN TOV OKIVNTOTOMUEVOV KUTTAP®V
fuoung, emMTPEMEL TV TOPAYOYT O EVOL OTOOEKTO TEMKO TPOidV péca o€ TOG0 Alyo ypdvo 660
12-13 npépec. Tlapd to OIKOVOKG TAEOVEKTNUOTO OV TPOCOEPEL 1| cvveyNs COumon
pumopoc, - Pounyavio €xel OLGKOAIEG TEXVIKNG KOL OWKOVOUIKNG TPOEAEVCOTG AOY® NG
KaBvotepnUévng Qoproyng ¢ dadkaciog péxpt onuepa. o mwopdaderypa, 11 cLVOAKESG
EMEVOLTIKES OUMAVEG £E0PTMOVTOL CUAVTIKA OO TO KOGTOG LETAPOPES KOL TNV EPUPUOCUEVT
teyvoroyia. ‘'Etol, m ypnon ETNVOV  VAIKOV, 0 £&vo KOTAAANAQ  OYEOLOOUEVO
Broavtdpacmpa Bo pmopodoe va  guvonoel TNV owkovopio NG drdikaciog
KWV TOTOMUEVOV KVTTOP®V , VO EUTVEVCEL TOVG EPELVNTEG Kol  vo evBappOVEL TOLG
unyavikovg CuBomorag. Metald tov dbecinov TEXVIKOV OKIVNTOTOINGNG KLTTOPIKOV
{opdv, N OKWNTOTOINoY TV HKPOOPYAVICU®V AOY® NG AMAOTNTOS KOl TOL YOUNAOD
KOGTOVG €lval TOAD €AKVLOTIKY €MEWN dev YPedlovior TOAOTAOKES UNYOVIKES GUGKEVEG
KaODG Kol VTOGTNPIKTIKA UNYOVALATO GE T TNV TeYVIKT. H cuccopdtoon tov kuttdpov
{oung ovyvd mapakoiovbeitoar oto TéA0G TG COuwoNg kot elvor peydAng onupociog otnv
mopaywyn pmopas. O otdXog TG MHEAETNG MTOV VA EPEVVNGEL TNV OKIVNTOTOINGN TOV
KLTTAp®V COUNG G€ TEYVNTOVS VOVOGMANVES TOV® GE KLTTOPIVOVYO VAIKO YPNCULOTOLDOVTIOG
TNV TEXVIKT TNG aKvnTomoinomng yo mopaywyn Prokatarvtn. Kotrapa {oung (Saccharomyses
cerevisiae AXAZ-1) oakivntomomdnKav € VOVOCOAVES KLTTOPIVIG Yol TNV TOPAY®YN
OKIWVNTOTOMUEVOY  KLUTTAPp®V Kol  ovykplOnkav pe  €va  meipapo  €Aeyyov  OTOL
ypnoporombnkav eievbépo kouttapa. Ta oakivnromomuéva kOTTOpO KOl TO €AELOEPO
ypnowonomdnkav ce Lopooelg  dtoAvpotog yAvkoing 20%,12% xor {uboyiedkovg oe
Beppokpacia 10° C.O Babudc g {dpwong mapakolovdeito kabnuepvd pe £vo TOKVOUETPO
KO 1) TEMKN GUYKEVTPOOT oBavOANG KaBmG Katl TV vIToTPoidvVT®mV TG 0AKOOMKN G COpmaong
Kol TOV alOUOTOV coKydpmv HETPNOAKOV HE aéplo ypOUATOYPAPia, VYPT XPOUATOYpOPia

VYNNG TTEON S Kol AEPLOL YPOUATOYPOPIO LLE OVIYVELTY] LOVTIGLOV PAOYOG.



ABSTRACT

The fermentation and maturation are the most time consuming steps in the production

beer, a period which usually ranges from 17-30 days. The continuous fermentation process
based on the technology of immobilized yeast cells, focus on the production of an acceptable
final product in as little time as 12-13 days. Despite the economic advantages that offers
continuous fermentation of beer, the are difficulties of technical and economic origin of the
late implementation of the process on an industrial scale until now. For example, total
investment spending depends significantly on transportation costs and applied technology.
Thus, the use of cheap materials in a suitably designed bioreactor could favor the economics
of the immobilized cells, to inspire and encourage researchers to engineer brewing. Among
the available immobilization techniques of yeasts , the immobilization of microorganisms
because of its simplicity and low cost are very attractive because they do not require
complicated mechanical devices and machinery and support in this technique. The
agglomeration of yeast cells often observed at the end of fermentation is of great importance
to beer production. The objective of this study was to investigate the immobilization of yeast
cells engineered nanotubes over a cellulosic material using the technique of immobilization.
Yeast cells (Saccharomyses cerevisiae AXAZ-1) immobilized on nanotubes to produce
cellulose immobilized cells and compared with a control experiment where free cells were
used. The immobilized cells and free cells were used in a fermentation of glucose solution
20%, 12% and wort at temperature at 10°C. The degree of fermentation was monitored daily
and the final ethanol concentration as well as by-products of alcoholic fermentation and the
residual sugar was measured by gas chromatography (GCMS), high pressure liquid
chromatography(HPLC) and gas chromatography with fid(GCFID).



