1 ‘ EP 0 424 794 Bl 2 Description

et hanol concentratlon of fromO. 0 O?%S’;é ccord- "ing to which an aqueous
substrate containing L The |nvent| 5P % to a processzfor t he pro-
fermentabl e sugar is passed through a react or con- duction of substantial ly

non- al %Qaifpusn beer (that is, taining yeasafkdneertr¥R Bt #dn? €6k 875% Secord-
surfaces of a a beverage haV| ng the taste ,@h@r ARde b %de&% Q,Lst,kggego)ﬂammé a
subst ant i1ab liverion reBETY & probddk Gor @RIPrd-€1  haMiérentabitl Bar Y/padse Ardugh H PdaStot@AS
t r eat MaGdiorabf sibstadwally AoPAcoRolic besrQihage Pr OR&Ming yast cdlld tmmebITRRY GALtNY Rirfdc8s oftahi S
pr 0- - dibeverafb Baviny GHpasss dhbriabtbrists ofbqaBCkad Gobstlially RehedoMpressibBSEIMBAIGIAG anion
bet weehy aZoitiouods yeastr tieatoentt af i MdwigmperdrDbi | | 2echaige gedpefisse sy @inbarature &t this/grbed
The pr dwe Ibe pbeashdilizas\aqrathed colgwaba® cont icass-rarges hetvieen ab40@f 2 to 30 days.
The t enprdainingimnmokiized yeast prafesabivireactivatedal pr oduBiei pogeesst of Hweinvepsion rengblescnogtink-ow
col unm a¥ intervalsef 2rte 3@ days.[ibe lamparatutecof theeezi npup éndestrial productidnedilpedr withra vty lawy
even s@UEIIPESiY| rAnges between dishibrerico edintuwore  Aleahol contnber everysidystarially, pop-gloghslic
i nt riod gt aaitd0° b aes thawert isinrodused igler j ¢t BPeroResting: thg st plephe! regpiations ip the
r eact ofheefﬁa"&" gt Eate,paivyeeR 9102 zat"nﬂa%"S r e a3y countiiesy The AGiiFp (Praductionr pracess £y o
pr oducf"? Ws Pl grs Can VO| urre pe _ be completed as rapidly as within 1 to 2 days.
be compl a%%? G) r to dlﬁerent e pt 15 l—éssen’ggl lrhg‘ Bmpeﬁs tP?a QYIGéIHE .
count rl%g cts? in %ﬁ é r?aduct, havin I?ié é gl i al™ i ur )ﬁ) lﬁmu é tl%yeéanw)?)@ s
t hat n@ﬁ%n%&% TEH g eﬂe{s 3,\%. di 1 et énhn
treat i ﬁfmuﬁ% b:% Bt n |s%5/° W4 fhgrTper a E BS’rld th Quré@é‘&r“a snﬁ;stQﬁthﬂHﬁt
havi ng Aag o alcohd] Uit nbn-8QbicNUOUS c%.%é% Mneﬁﬁa%ﬂé akibn BcchépBs Grap- Of
| eSSt Badd mb# dob excBEPERIRD.0B% W)\Fbtu?nb 20 PRKE s FoRBbdd HomGy Wt batoR9
| MODbI kHez@d. &N meCothd? dofintiidd, el/e?ébg the Igei ‘bas!s&d 36 rehdtor! IR cakiBSS bom-
bonded hivingtah Qicehdl Eaifeht Sifless tﬁddbﬁﬁ?ﬁﬁnhétm Iy lpesedAr @ BonGiRdi gor RS mattik) @r alemative!
cont enhot®b caleibak.cohol i ¢ conpressi bl e cany,ioe BimpRY ioh ghticlikitsdNpofXs Pariciss. PHeOP-
beer nusti is iows ko @t pboat to ProBi¥onbaal-v ol UNBnatrixnor paflicles it dS , ared BanpdE3AgEind S
I enoV e dohblicChiveit byebatubitype [pakcenses, which, hbws. and diviin® nditrbparticle® onnicrotires. This eaierage
bei ng pessediffiout @ ¢alg outdswe bgr V.S Halpnsar r i erstracture providds s madmal suriece efeaffor the
cont ent74%518 @ad 4,661 365/ OWBYdsrtested at plowed of immendiattiomofoesst pals.ous matri x, or
a| t er nigriperaturepd bdy0 Cato| peayert heformation The particulate or matrix characte thq)gar-
npl edf @eohplein; hateh-fipe drosensesis hasapreved| es. T'ﬁ'é'sIPPdP‘?d I dogsely Ppding. H@'“ﬁﬂ'@l’ art
rod'if'&%“ tedeen the precessi B@'ad}et"ifaﬁ‘ﬁ‘@ls es® j fing; gluirg %@@'@Qﬁﬁﬁ?ﬁ% dhereipftar hinding)
cohol i thefelay, 'B‘i/ ?‘E‘H“’ QP?JS’ pcwaion  hi de "}'RS‘?H?“":'GSZ 5’ njerofibepg qogether. The
93" des 9t el o r i QIndiag js 2ccom '1b

g fisse sta hlr{g hemy
oo {2 %?% <o ai:oég%a T & %%E; o gw %*@g?f‘ g?

i d s tre
yeast g .e% o} sua i Eﬁb iC v e S ool et
par ti ciy rcbaatr 9%510 tyhe Carp m& A ag-
pr ocesw@nd as pr ove rier 1s produced u, r;\%dhgg)ﬂbnf
wedy> di T ifokthdre, laQrds63Ms iknbfn PJnPﬁu@%ﬁorpar a”ﬁi&lw%getﬁéi ro Qise of 'aHQaddu nUl' ng

or aggh®Be ikt prodicton &F Abiadohalic dAAEdk BI) «f hengrlRledYsuctt €a srmaaas%& ¥dsf, M&dRehiL he
concentelatitetyOiw témperatiiter 2 @P 8510 @PAD BB N Cr QAIidHARG id RO INSHed by bﬁar@fmgdir %woel ved
0oXygen220pmethe ptess,abrafol wotl Bpassediragialy-  bi nifly thg fibres &QKeOsBRtadt PBItICor BY joining the

est abl thedogn@ mhaer adtaining demoliized yeast.i br i uppriciésismeashing their sukesss adgsiast. ihHem
adher effibis procese.cioaenec dd ndtipaitisulsly sgihie of t Hatteicionm, thehmatthe iilrc@chpisal auamtinumys

r esul t for neontingous opmduictiann beruset thet repabdrnt 35 b estruobues thidaghoutnitlé waackara imuch like cotion

i cr op8lpgsiied gaty gotdimeohol , so that the al dohoifitormapes pecked inolaguler Hentben. in35
m cr of i br@8sA2 OHci4p carpalyn 'ﬁelh?i’gOf Peeduging onpl i heisdinglyforap thei nedigles willi e disceates andof

t he vaPeashaying gimiyalpahol coplent whigh,eqmpgses ¢ henifdliduadr oss- | i nkl ng reaction at

t hese %ﬁ"&’ﬁ?@é‘ ““F?ﬁ%e%‘f'%b?ﬂ'ﬁﬁ‘\ff?q‘ éé“a“t hat is, Th9. Bispfibres, or migprattisles et soremt

bi ndi na\ ntig) 50 posed of any anion” exchange substance that can
F °w§‘? o R Mg“ i
art | g[ge&hs s gg@‘é?% ~igsahbalipl i o drdwva @ " ?Eifﬂe °'"°ﬁ%ﬁa g ‘fch
'E Eg Qr Q,SG[SSAO %l 16’? I @&bé&&:nb%r;&%ﬁ%d fge?dl et' iﬁ@ t aserdt act |
rt. B3R e, Wbt th S REHEE%r" api dla)ion B*cﬂﬂ’:g& ink. ep?eféﬂed frieCie 13

. POi Nt Blodddihg) @ NéthkGolich Rrokifith OB TRACT O BRI, BailbuiEs hAIBHDBichdndE FosthC@ssited
particles by nmeshing their surfaces together. I'n the This process, however,

Is not particularly suitable latter fQgrm the matrix will conprise a
conti nuous for continuous production b&cause the reactor 45 structure
. throughout the reactor, nuch like cotton clogs in a very short tine.

- fluff of filter paper packed into a tube. Also then, in GB-A-2 021 146
reveal s a nmethod of producing , their final form the particles wll be



3 : EP 0 424 794 B1 4 fromcellul ose or
rayon that has been cheni cal | y a_nornmel beer production process
vol atiles nodified to Brow de” ani orER Qé%h%ﬁeabhar acter. Es-4 will be
washed out by fernentation and matura- pecially preferred enbodi ments

i ncl ude hCLAlibddr &S gyon thal rbee:‘:”léh é&ﬂ hot sty §PDidAdal bB pridbdtbRbrobdRE fdthiRs
or m Cr QR&Mrkd fof rovide anﬂh &k é( g ehdriiet. B¢l ene SURGH be washed dut B 'feRfentifich dnd

pl ace; thgal)Qhetehioll bRBddMbnR idcRiBs mickikisies cel | Ul aRR. ByARRE W pwnp%mdmhvpema
aggl onerat higparticie® of td;euglammbawbas &Bbsine nat Urh o §ds 1aKes blad) tid Uioi §6bping leffec-

Wi t R~polwisd ¥eligieeR, adherently bound by aggiomeration 5 tively replaces thelfafidfabiperddfation! duringSfer-
bel i evedwithipaiystiréme. el ectric forces estab- mdntifisnher, it i s essential that

t he yeast itds meidedd thatl ihs heiadtib dbreszesstabhe poOSi t iFureely itohaSsgﬁidl that Sheyeastds tolaeti-
vat ed atlishadtbetween the pdsitideivt eharged wsiy snd ttr ef er awzted atinteregmadt & ¢d $0 dlar getirabig e t
cel | s arreggiivalyrghdrgegd yesst cells jarst primasily sreof oneintayalk .of Pirewesabathel readtivation isscarried
carri ed sppnsiioi for dhef bindinghef béanticelly tofthe/earat oubby girclgting jaerated wort atdito 15y C for 10
ci raul atﬁuﬁije%lefrthﬁ tesiny st binging TUnimigesiSper r | f r301ours preieralady fopPne day. Thiss jnypives
Thi s bi ritantRYy rihenfeashingsofsthe -yeast yel3permiiur s, 'faé'ﬁ' Srout of tegreasyibe 69&9“““% |'Sss‘°P'

i nvol vedntt Tiagt PerwaeR dhoy veast AP WA t he yealid BydPmRSERER fal below $%pnd by

of the yea tpack?‘l’]é""l‘"é‘a'@?‘i“?fé‘ﬁ gyery dich el | nt F‘ﬁ’ﬁt"fathﬁcfﬁ‘i’f'%ﬂ*ﬁd o R BR It ﬁt

ITﬁe ﬂgcﬂe(p &n!trp 23 r. can be regener-
subst antdygl svs 9fa5 oHESha B sk el robith B ©
of hour Sy} Bgry &Jaﬁ%ﬂttﬁé RN fifdon il s e rﬁ@%@r anid by Gabtlg h&t ca Ed%ﬁftﬂr&bh
the Contdawwﬂio%@@&tbe&ra%eﬂﬁ“gme can e' cont hOlcakdt 8 Rftthd Boidiy iof BiénBroed re-
tenper at ur @ fié) Grebdn® Wvertibn) - thd' §éat rd3@Rint PT 00 Ugehbratith Csfufin@ Unfforinfy Corighty Fhni A8
The packefpefeblrs! Fngdscritbictn tHeibelhy pRPONEr -  CEloR batSis Fiha WAl vkt Unyl )M HeBG
cel | s angb wét @110+ C,Hding pleidehblybetivednts di B pl &ris Rchidvie antirelitrdiized My tphmpinE a st r
by er al |and 8ecC ¥ saismatialy sap-alchi@li¢ beaals td bd t r at i abe dilsto@eid $hrdugh thh eériendbe Finallydthdy
f eedi ng pralicedali®talcohob antimnttdepandgiot oy ony  out . cdridsiseigsed withheaer. ar e negl i gi bl e.
t he car rtheetemperetunartiut bisd érethe sdte atrwhich thl schar gedhe éllowing exawplps eredliustrative of the
i nvent i orert is passegdbreugh ttheraactor and the numieer at i oinvestidnu {Thep woiking Lexanrigsndrg rigk ity ke .
Then t heof tveashepliat finen-giephefiebepreis \ie dm obhe Pr ewgirgRd grolestrictiyp to thecigyantiosy bigethie j s
rinsed viRiedd: fadeley infeicplugn jsHyRimivAssher t he welipEctaslc featupscof e ingnionetrerditbl y
bet ween 33.190 2 paprs. IU’Y’%" '&EﬁP%?f’eféP"h‘F?ﬂ"eﬁeut r al P9€HINg8P §AiMDHI ng a suit- and
3[err] |t1°“%LH5‘§’Y"§ '3 'P n‘B*ﬁ ‘&I E'B‘ éﬁl |'°6‘ beer |s to.be able dilute acid
t hr ough ‘19 em pr odu@@ﬂ‘—ihe al cohol content depends

non e}l:cg erI gre?tFr

vvat r..the te erature but also on the

. hot Onl)}' e lmnre T

“rate at%’?& ﬁ o orho Bé,ﬁ exanpfe% are aT1IVe ot t he wort
s pass | ,ut,?r g% e o %%&Q%gﬁ@{ iy
exanp! eSira Yaldfibntd Gn s‘onaa ing). s‘g@a; 15 1f ngp 8550117
30 regasiédﬁﬂsr@&n b8 Bdelilab bddife. L O L he | Nvengi 0£hd hGnic! B8t 476'% ﬂﬁi fiero N
the col umminis@ditionPk Bassexitiah i 1hdSrbdess &Ry act erl'n&Fdst Qe&eua@a dakrief. Ve all RéEIRpdON
are di s-imaftiod thef thé &MIES worll RCireadl tat b~ PI EPaNEHs, kleQalMA WiSHlied, 1 HBBH wasistbre
cl ai ms. vaie® GwipefatuRViysyaporagiigad ibg Bit Shsorbhat | Silizedpandltys JeastTinieiflized BRbrding flthe
wat er . ling dget tgretndesCinkiesitattyd tagelbidipaients. EX anploowing fproadduke: non- al cohol i ¢ beer,
gr eat er Suivablerdbsorlidg agelnt is acBlatep warbdn. (mai zes i cavithneersnce up Bigure dAna byiratisreekssdl N
t he Pr eplar at preferret nbeitiwd.p dhek adrt ciel thoh r eact oes fisiciiled halionil with wadert(100Ddp Toe
hop ext rekipped” pibl vadh wutt bnvgsiabjenvistigendiot al ci umixerabassstanipe apd diy cawied@DC; HG0 k-
G anul arstippingecengipts 9f @ yigorpuspecolption of 8ast ur ed wisrtaasforpd tpthriveasel & Whaeel the bydsalion ng
agents d% g@mnle §Q2 or Npy prefaraply N thrguohghes or di nYest eompleisd (abgutct9t hoyrsR Y imuppbilized

st abi | | 28¥¢ TafoLEriRpigds Banelidhlifqr ity rea  so  yoast repgior 2 g Tilleel et 21 it Water (8Q0¢Y)
size of B to 840 cr o- In_ a d| tion, it i %“detE%é’ﬁ‘i"F'al”’at?’ns't"FYef’ I Sidrgfion
the netrds a]r'r r::*‘l“'q i al | tY‘Péseé;( a7 fransfepierbinyihe,tea ‘ﬁt"‘t‘h@'
clarifiedPyBy '§' ecé’gl 'Lgc}'e oot s, ’& 'hﬁﬁ%%@* yeip 'Rye n e

att in

was st er - bec t;se }Sﬁipﬁ;ép%ﬁs chigg’grre t roE? at '599 §Q£B?g%:;atf::gr e:a;zf:em
t he yeast b dbe

and the t The sy yefré alp & J?eelp’f’al I’%e\"‘%f A S/'def?ﬂe ’@m@’ atked
col um r rme on lfa“ Egz %egr ls nce men Ee erea erf’i%1 E]n nlyo s rﬁeni g n Ltgjj €
i nt roducl sel {b bh f S very % A PHE*D o

Wor t |nt °E %enﬂgreast c

SCtOl'

taste co g,pents ol I'ow ng procedur e: Sur,gsa‘ n%teﬂhé&m da3by
activated carbon. 45 Wth reference buth ,,bglug,.%u th@mg& St

In a preferred nethod, the wort is "hot first f|IIed a
~full with water (1000 1) The stripped" to wash out undesrrable vol atlles
Hot m xer was started and dry carri et (GDC; 400 kg) stripping consists
of a vigorous percolation of gas, was transferred to the vessel 1. Wen
the hydration for exanple [err] preferably [err] through the was

conpl eted (about 10 hours), t he |rrrmb| Ilzed |IC]UId The hot stri pp| ng |s

______ o r " 1. 1 r r 1



3 5 ‘ EP 0 424 794 B1 6 was then
rinsed wit-h water and greutralized Ipp o424 794y varied fromlg5 to 3.0
[err](adjusted so that the punping diluted acid (citric acid) 4 through the
al cohol | evel of the product was about 0.05 vol.-%. carrier bed in the
react or wés then riabddy witht IwateC and ineutralired byAf t er tudaeyanied fiomolfs B3PI (edji@ted d tHabtha
passed wampingi dilyted apidt itrigaacish 4 thfugh theas di saidobel tevel lof/the produat wasghout RES vabdek or
f or ei gbariey &9"5'" therreactordotinally. zt@cpagtgt( keded wort . After the wort of Example 2 had been passed
yepnyes f'@&ét"tb‘f‘ Wét% W@ﬁbt"’?iléhs@%?eﬁybym r culfh’Pi’Q‘?dhea@?“é‘t’éQl ejght days fthedimppobilized
(10[errferif%q‘f’ vva made up in a work afeast XEelpTYEsesplivatad by gifculating eratggy ¢
f er ment ed ‘\A@é%é'f‘"%“ %'ﬁ@%m% RBAt . The¥Qledsi2’s %r"’r"‘éh‘tﬂﬁs They yyortnigrenied
reactiv %:8@ d' '8 e?sf SR Wasrt,  t HVFNGe tagF t‘é%;@ btyﬁ sh wort,

corr L B’ts?g t??‘g ug:g aaﬁqea“:ﬁebctz I A B,

the of whgreafter the eer
to st out houry W' tHheP Teadt or f’ e pro-
10 vvhereafter t he productlon of non-al cohol eueafj gé ¥ b%a%%g
was con R‘g Rc as described above. Exanple 2Example4
Exanpl e duction and pretreatnment of wort— — 15 Regeneration of

t he reapio@ictioh¥ad pRESaté® offforduced by mashi NgbgdneRéh dfshe reactor The packed
colum reactor used in the exam of barley rral t and 3,960 kg of mmize
grits. The wpit @8s YPR8uchE BF MRktC4sdoykgl eedi Ng andwickedadaRimh rebbBor ibed irctie BXahi:
was' m xesthatidytniait hbhd $06D Kgiot maise gits. 60[ err] coikst wes sepacbraeal by ife@ing 280/0hs10 thboum
hydr ox- wahebariey malCvas rairali withe15509 livasofad] usteddCy caulticosod® Solutionl €9% tsbdiwnl Gipdrbsae
r eact-Or watert (36° @henct teopht waé adiusted (ciSir i @o adie)) throlighetheri redctor @ntidftharebdlour aof ctis-
wat er witic edihr Tedmixtagesionalt anginwaler| wasi on  wesharged rfeganerdatjonispluiiphtwas meifotmdyl biight. a
vessel meshpding wesselemppraiyrendepgfagyimed for The ciesmnags rinsed evith witehunjibithe pH of
until t pre infusiopfmattipd a9f oliavwsn aviB8 Hoépr 29 f ol | JhesdisqhierogBioluion) wasbout 10, and neyial-
di schar gigeg gt $8] o WaRindps @t 720C AR neut rizad-withi sadivre Syrosiphitaioes P of fhout1h
m nut esm'"a‘PsW 3 f8°C fprol0 miptes. | ;ed with 2% odi"g et F'?ﬁﬁi’ fwith twateaaw"tsﬁ with

about 7. . ) oLg, mi %& lhtreg Li"f’ Ot W reafter the w Ju
i A < e i R
and t he p hg\%f %d“\‘h a&l?esﬁrle?e commeEO t{' éE %‘8% 96 eb Lﬂ ﬂsl[ er rﬁe %5%%

cel I's/ 1 pty or 20 mnutes and rier)

and thef, J;,e;ndagoqlgg avwnt“ L g o gurs Te amat 100[ err] for 20 m nutes.
react or 1@0(;&@,%&@9@&@% &om,é;l ead],ggﬁ,qmas such I1n The malt and nmi ze mashes
were comhh R bxtrac Ronthifly @mcgea%tpha&%st he WOft AVRScosE RARL S6kuEHoRA M tsissem@dn dS
in a | apkrdddé b dofihd RSH. IABoLR oW KiRutesOPRET  at nalfidsholic bebl BbriBciakASH oit lbyl 81
about 9fkfdrd M Biling Afds edomplsteddjoled BRBE- (5. 1) hegntiriehs Rast trbfast @ A ipadkbd 2010MP J
of al phtvaagicdi®on Vvas Added.ok @6tSstiipping tskge,pr oduct i esactef costaiaimg avhdbitizédy ygast@ low
added t considting [wbivigomags pevediationAbiogds, thethismi nut es  teBiperan@nehadactaired inghdbeer from
cl ari4f i eade wirpgentygps,avas efsorirelutiérbtobwash outg was ¢ onpltisst pedied Kolukig reaétoramntains a sub-
cont i nuedssirplie yelatiese Henpirture wesairapsienedd @l unm stitiallyt pcbmpeastile camisr betitig chnior\
hot strip '@?‘a@j‘é“"aﬂeo"w eveperaing dabavtai ni ng i ArePhanoe propeitiegcthe yeast cells baing im-
consi st} '!ﬂP 3P Peleidreskisenarase gas, | nmebiizad on the sifiises of thercarrier,

char act 8@ %“é? rl‘"l“i“t?*’f'nat case ni t rogen gas, was al dbp pegnUE ermaved (iR fthegvart be-
the pack melly) PR PH & ap’ tlea acid)s - undfé’éﬁ*%tﬁ?’b’st?ﬂﬁ%ﬁ'P‘Pg?'eaF {95 and

m xtur eto a ut%%‘?ﬁ?rﬁ% 811«? transfﬁh?dttg ﬁ' Su g%l P ncog\r"&‘&w gasl(;?rtflfpgg;g & cﬁ ;:l;

ani on i [ y evapor ?]nton s
propertles the yeast cells being im 15% of vo une). The hot

break sgpapRized nobilized on the surface pof aﬁéﬁgmgaag LdcSlain E My c@ﬂ&lﬂ%chm

m nut es’ t BEy AEISRe bygbrt HTUAEelt oM
WOr t - DeYeabti theatirodt: anll RACIEIONRE the Jbdsb leBl (£ 37 cibs bﬁevﬁ&:lrﬁlﬁg fore the wort I s
passed fonto the reactor, and and the wort was cooled in a plate heat
exchanger 45 t he vvort I s passed througmthq;rdoeggc&e.frd.aé todarly Cof MeOptbdeBing |
filtered, Taesort of Evahiphy 2 @b b@in® thelpatiadll €  t enpekit Ustardctiiged iy the theashpddiee

f r eezi neplupwnteadtoresf. Example 1. The yeast strain 55 of the packed column reactop @ingids fdm O\®I t
and + [ esed watSagchatomy8es uvarum low fermentation to 3°C and the wort is pa@sed Threugh the
pr ocessYeastcihe Hied yolume of|tad yeast bed ey hiwbier - 50  reactprabal ratabetvwean oft0ficand X \bgeattor S
r enov edth? e opt EteyuasTE0 iosranddine temprie-r eact | vavdiumesobr hotre yeast reac-  wort
by evaporation. tor 3 A process according to any of the preceding The wort
of Exanple 2 was fed into the packed 4 clainms, characterized in that the

Lolk~

t enperature.colum reactor of Exanple 1. The yeast strain 55 of the
packed col umm reactor ranges from 0.5 used was Saccharonyces uvarum | ow
fermentation to 3 C and the wort |s passed t hrough the yeast; the

:.--.n-ac:t’tjr at a rate between‘ of -

—— e~ o M o

used voI urre of the yeast bed was” 1{‘err“]:"

~ - o - b o,




*

5 EP 0 424 794 Bl 6 was then rinsed wth
wat er .and neutralized by ture rJ' §§P‘B ?ml 5to 3. O[err] (adjusted so
that the punping dil Pt ed acid (CI 042 %4 t hrough the® alcohol Ievel of
the product was about 0.05 vol.-9%. carrier bed in the reactor 2. Finally,

t he capdd @bn RRsha @t Ghtod B8 WolkdizQ bearrpI révaiddndif €8 PR8SE ditélst do! | G

th & Ricive@itie | 2] aChidudhYthe t hiRHINeVo & tHeQRRILQ Wad Sout® 08REIL-RRY'S,
t he | SR bédztﬁd‘ea:arcet 8.Cindlly, the carrier bed After the wort of Example 2 had beerV Si8$d
r eact Owas\Arsed QRS tviateal WfibhDasClisglddb by NY aemtu?ﬁimé rd4RRBlor SigH Ghys, thed nbiiided
cel Ns7 gdrgtedVem. NBde up in a wort at 12[er whasf @icio? had@bbtiGated By Rirdtilitg aerated
f er ment ed yeass siaty (30" pells/nh waemadeaph imert . Thert \aeagt i6d B4 hyurs\aFhe wair fefrfentdae
react i veatel 51in tha serateg wert Gtle paast shnglwaswor t ,  diviap tei reactiVatidnechs tréplaoertyby frdse wort,
car r i etherpeigulfted thedoghuthe 4arriérbed foeapt &t ur e el teagpesadae weihg againcidwéved belovBBeC:r |
hour s, hantsewheapy thecregst was bonadstolfasadier. 0 t he thoaeactoewas alleved to sterch forabo @ hadrs.oned
t 0 st aNew therreagisp dtwas repdyifes, uspinnthe Ipeo- r erict whergaftpra ther prodigtion oef ppealcphplic [peerpr o-
70 \whesseafter the production of non-al coMss ¢optinyechas degosiged above.
was continued as described above. Exanple 2
Exanpl E@MP®20duct i on and pretreatnment of &@mple4 15 Regeneration of

t he reac WOr t vva roduced by nmashi_n The packed
col urmg @*@@gﬁrg'éﬁt"?eﬁt I’?'g” exam ofyba?*sl ey’ %ﬂ?’f‘tmaﬁfcfh%'e%% kg of ma:oze
grits. %d:;e "frgw p;éﬁ@e masrat&a%gg feed| ngrhe pacq(t bourteac};ru ey nal

L e s gl

reg_‘t OwF«atMn(sﬁ;cﬂ e/ fHH yad adjﬁgte%r F&x&i rUingil {Hfa IR ofPdl

wat er ek cﬁbaﬁﬁer{%xt&%g&r}ﬁefuaénh%te? ak't ion eH'?é deRtrdliby sdRitibrows: unﬁ@:ﬁ@%ﬁgﬂt” a
vessel mbAEP R fLbs& MREHRTBREaMMBd for  The TROTINIRh W& SrinkdadiClvartr fubkil Rt M of
until &herusibh Gletidd dsnbnews:0st stheA 20s f Ol kdVischarded 381[RA fks &t @ and neuthdhe

di schampees, :0l88it ifdd NowaiRuted) @t 72 -1for 801d Neutzbdbvith S3dii BBosulptite GS b @Hrof Bisyut 4.0

M nut eminuted and2t 18 *Cadr 38 thinutes.zed W t h sogi umhysaaslgshinkel with watgy Hndfillaabamt 7.
m nut es. ahalmaize B eem]mitedrwitB A3 00Mktiee S . wort, wiidbeaftef [tile yemaiCélary wasSintrodassad

Wi t h weft veater 468 Cf ard| tbel ptdiwab adibstednimi Sfe gr i t stanbe esacibralsbutid (FhyebS, BBditré bt qaes
wort, Werbing afcgammehd Bpe@dar 20Iminutep andis | nt rierdl enciettioredften/weratad WoBSpre?4r ourgnthet he
pH wasatd§ G<forad® migts®. 5. i nto t he react or rqagirose regaprated jeguichbe usad| dsssugh inr e
of car- ek g meige aathes wate ©BPiBed: | foor tBEragessut es and rier) and
therea?’ldetFe e éﬁ’%&eﬂﬂﬁﬁ‘ fopy the 20l ir & The at 100 C for 20 m nutes.

r eact off r"é‘ hpligdainey V‘(?Btﬁ°8p°t5eatlf§‘é’d as s n The malt and mai ze rrashes

out mi jU
:Aﬁrgf 'tuf?é og g}ps‘"iE\'Jthe vvoaépwas sf(erptgatedfro he's"(s)'l
‘ abOUt 3’: ?gﬁx\ 5 1) ::Pig nuo yea tra ln 00 9
al L,g%' ‘5 e productrgé) i@ﬁ
added Jg& bdlg (%,@%‘ i tfng‘ nut eéem aturg 3 rom :
ddd

cont! nuﬂbbw@easmetrﬁetmme pidiie ity o0l Ungnkdy aﬁ&dp@arbeoarw%a@rééﬁﬁﬁ]
hot st iioPkpod | shBftancously évaBgbRdting @BAUT i Ni NQ dx propRiBs, XRABhst 8bis Beih® ¥h-

- consi sisng e liqui g@ﬁmmpaatmmdpeae@f gas, imobiliBddSon thel SAAAS bfths!Edvier,

char acihebdu8minstest hat case nitrogen gas, was athe@xygas isidmoveti Groivathd woirt! be-
t he packé€alyotheinpH wasaadjusted (48) teivicnaridh Sub-  urfoke SHerwah liscpasset artd the @actor)edd

m xt ur andwiseswdrt wassbaled ind platedi@at exthander al 45y | Nc onhe @oa iiskpassed #hraugie the Inevtionag a
ani on ersbaut 8° Gitfilterddy el transferred|te améleis| y evapdemperatge (=iiingt betweenc lten dreezing
propereneiser. t he yeast cells being im 15% ofpoinhef woitged ¢ 00¢.une) . The hot

break separat ed nobi | i zed on the surface of the carrier, in about 30
m nut example 8 2. thn@rwgﬁpwly 1ocsiai el ciarasier-t he
wort be- Finally the pH was adjusted ¥4.3; igqd ip jtha gen is gamovechioryet | s

passed’ PHEMaY apd sperty °"8WB°¥1 3% wort wa"é"'tcbd(?}’aé’ﬂfaﬁ“’t’i a plate heat

exchantaer 45 the wort is passed through he react at a to about

0
proc
Phary) Lhd GEE e 4 LN b @ 51 T dime GRIEE RAEAL Gl %%E‘Et“egp
The yeast strain 55 of the packed column reactor ranges fr
wor t a\';kgﬁ aﬁ&&aro @eg%n n$lo fermentation to 3°C. and e wort is passed throu thehe
Pr OCeSgagCeh Vi: argeter- 50 reactor%tzaevﬁth btk 06 Bk 0% 'S

r enovegls WbPd he Q@%@ m{oﬁtea’i\&%fi&mp%&d react i igiumedlpd? hadr.N€ yeast reac-
by evaporation. tor 3 A process according to any of the preceding The wort

of Exanple 2 was fed into the packed clainms, characterized in that the
tenperature colum reactor of Exanple t. The yeast strai llmmmmumnﬁm
packed columm reactor ranges from 0.5 used was Saccharonm

fermentation to 3[err] and the wort is passed throudh fhe yeast the

used vol une of the yeast bed was l[err] reactor at a rate between of 0.5

a - . . — — o M o



7 * EP 0 424 794 B1 8 4. A process
according to any of the precedi ng 2. Verfahren nach Anspruch 1, dadurch
gekenn- claims, characterized in t KRO4MLB4BIed wort is  Pel chnet, daB der
Sauer st of f aus der Stamm evapor ated at el evated tenperature before be-

I
Vor f anr n &) L SR o egdrn d.n A2 pgm\z%ﬁiea %RARQ%HG‘%?%\ gihenn3.
du %vdaréﬁ ”B

of the preg h{bgatelevatedw h geke
char act er iigfshsde intd R4 rebdiét rlfled wort is Tenperatur des gepac ten
Saukenreaktors imtreated with an absor Bi NG, a@RBkredRLP biferk BdrNekhergehendBf AR Ch
von 0, 550i% pdeess Gedofdfiflto abiNok thd PreSidMM  PaSS egpriichd, Cdatibiéh igSidmhdichnet, daB die

W rze dur aluintte Bhdractlrized inrihbt Garifie wdreise von 10Temperatub d&s §bpackibn S4ulenreaktors im
Reakt or voltwaed witlh en Sbsoibihg agent dlforetheing Pr 0C e S SBaeichovod I0)5Mist 30 Caiagt, Wil dielStamm-
precedi ng passed intogld rekctaet Wi rd. cl ai ms, char acvigzd dwech dan Reakior hiheiner Bate faned
wort is treated in a hot stripping stage bef 0.8 bisdiSnitpakidrvoligen fpsh$tande migch:

ei nem dér A ptass gesawinddm amnof heproeadingnt 0 t he gelsiteltvird.

spriche, digin eharapterizad indhat fheelarifiedaprtdi e 15 gekl arte Stammwrze bei

er hoht er Tefesedd & pot piicping Fiegedsioreeiodr di ng 4 oVesfyorfack plaeny il vergpregiienden An-
vor Ei nl ejPeesgd jnip thpemadesakt or verdarrpft wird. tAruehedadyrehy ogkanpzaichagt idas et

the hot _strippin r| ses orous pefol at SN Plarpwiyaebsi emdhiey Temperatur
Ver f ahr &n ‘ga'g% iﬁggf ﬁ? 'gy ?ggf aen An- t YR 'ﬂ'@'l’?"t‘%‘é‘g{ Wwvefdampﬁw"d
spr Uche, rco |on Ve rfahr

B9ie 2 6k| Qr Lihgn &% er Vfﬂ or ehenden A}!-

H NS S vigo
ei nem Abs Ef %'f cess aﬁc%rdl ng to a8 dio
mgtel vor nI el'tung in den Reakt or befa ndelgdmé m{v;:E gr"ﬁtc @Ek‘%grph&s-
that thg h@bméésg LRI to aY bithe GRBBAIRGSES Vi 9O ma%peng &' &R ndadsit
through t hgDEharacterized in that the hot stripping : ahren nach ei nem der
vorhergehqgagg,;geﬁmgo,g@ percolatiBl € i, gedurch . gekennzel chnet, daB die 9. A
process acmeigHitnoito any of the preceding g, Venagakﬁaeﬁslﬁeﬁaamﬂgaﬁndéﬂmh
ein Hei fabschei- clains, characterized s thagprichs ouadrth igekennzeichnet, daB die
dungsveasf 2 procosy @écolding Itelaﬁwagme Preci@iing Reakt or  gekiEReE Stamfinlrzb liereh @MCHigiBabsthei-a
rate of betdinesencharacteribeth dmdel ttheniwod . isabout 0. dungsverfaten wvbr Binibitung doC §edr Reaktor
vol umes pepassadinta the reactor at a rate of between behandelt wird. 30 7. Verfahren nach
ei nem der abeut 9dr ydirbod &5 vagctor yplesheer dadur ch gekennzel chnet, daB die 10. A
process adewrding to any of the precedify 7. VerlaprBasgh elhem deryerheradhendge An-
Perkol ati on von N2- clains, characterized in $ffighe.tdedurghe gekennzeighast, dal digs
durch dif® ’SP’&?H‘T?\EP"EE""Q&? any of the-precesingd at i nt Heikphscheigmg hefiige QG‘RQHZ% veRy Nesi 1 -
cul ati ng £8ms WFﬁ E’G\ﬁgﬁz’g &%nzmt;g%v 'él"?] for 10Ggsglurchdie Stammydize yRfalhy nach
ei nem der
sprovhe, GUMBCRGEEN 540 S by & BRENLpagH, e v proshontion An
Per kol ati 0 i C02- Patent ansprUche urc gskenn net, cab die

Gas d mfaBt. 1. Verfah HeiBabs Perkolatlon von COz-
weép ursgiﬁﬁhﬁspﬁffgmwze unf a erfahrengzur {6%&"1». ‘%]

nt | 9. Verfahren nach ei nem der vorherge

al kohol §r ajeRghrddl £F H&H&lug@%]n%tvﬁgenﬁﬁfeﬁ dyy CQ Verfahrer fch Eiiém dg@gﬁﬂérﬁgnenden An-
gekennzel ciigRdiveieH alerd bR §dkiBReK RS Iddkher | T che ﬁB 'gBlbnhEbicHnBE Bt die

St amm r Z &sirleNkoktRRerdRMa Hofdbohdhdiung iiMGikeriRat € | mmbth&.mmr% ire ddrie REak@N infitadine? THARN
gepackt en immobilisiertd Otfefd) ,ehthililefider, FepBRalst Or vol uni g@f (b;sSéslmdad@iuﬁhﬂﬁl oA Sfufde
bei ei ner giulestédkRe Bei b@RPAIEdgeN Temperatuti Ngel ei t ghgelitdt éhird.dadur ch

gekennzel clateth getevihzeichnet, da8 45 dewms gepackt e Sdul enreaktor einen im
wesent | i - ded Gapadier $Zmlenreakton ainén el wesentider voribeVayielremabe sidem dertverherpeheiiten An-
konpr i mi erdber sicht Komprivierpdrén Txigen-mit Anio-  sprt | cépelichel adkdurcth ggksnezaichpkk; [tag: tdie
daB di e neweaystauschorsigensshajiem serthdiftt evebeient hi | t , Hefe imeAbstinden voH@fbis 30nTagensdwehden
von 2 bi s d50Hefergllen aifidet Rbeiffashaes dégbisen auf delskuligigader teiitete Stamewitrze eir1g bis
zirkulier éﬁﬁléb"lf@r‘@ﬂ? ete Stammirze bei 10 bi s1§° ML blsSP Stundenjrepitiviert wird.

50 1 5ler Squersigff aygydey Stammylze bavoedier eakt i viert wird. der Sauerstoff aus
der St ammBFYRY Brdeﬂ a'%‘i’aﬁ‘ﬂ?ﬁmeﬁgmf n den Regsndications; ngel e| tet vm rd

Revendi cat3 8% WX die St
crner % gm%gze i o R
Bereich z uhl 10' rchgequ rrent S%ﬂ nﬁ’l\léﬂgﬁ ele sun

clarifie pya urdde rze un 10 - ? colonne gaer@Jntetht de la levu-
traitement en conti nu de | evure dans un | e| U efs iN¥nbiftiisse & basse température, caractsri-

réacteur a colonne garnie contenant de la levu- re Imobilisee & basse
tenperature, caract6ri- *111111 CB 111111111 11 111 * C L N &

U 00 N




9 -~ 7 ; EP 0 424 794 B1 10 sd en ce que:

jours avant la mse en circul ati 6rd - le reacteur & col onne
garni e contient un 9 N 10-15 0%@3%81?0 30 heures. 1Qupport
pratiquement inconpressible ayant des proprietes d'echange d'anions, les
cel lul esggg doQuyire etant inmobilisees 5. Syl Rank Wfidoh cq&{,,a%bmmgmaéré

| oxygbne egd réﬁt%tﬁ\éecoghherq&ﬂe QW@Rt ulue | e mMaGlo-150 penbidht §0%bHelreslans | e
reacteur, etsyppokt € prlaQlemBM! ihdainpiastitid dans | e reacteur a une tenperature
conpri se entagt b grpridtds d'écharde dgas@d! ati on du noQx et + 10 C. 2. Proc6d4
sel'eA | a revendiugestde Wvurd stbBimaebifgess6 €n ce quo | ' oxygbne est enl eve du
nmQt par evamas Airfacdu support, 15 3. Procede sal on

| " una quel-c doqgyime dsisentoed/ dun chiolt agark nens pr 6cedent es, caractdris6 en ce quo |l a
t enp6r at ur e laimolt ecitohteduit danle kéacione, aar ni e est conprise entre 0,5 et 3 ' C
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avant d'étre introduit dans le réacteur.
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V'extraction & chaud comprend une percolation
vigoureuse de N2 gazeux dans fe moQt.
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10. Procédé selon I'une quelconque des revendi-
cations précédentes, caractérisé en ce que la
levure est réactivée & des intervalles de 2 & 30
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