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Al cohol -free beer or beer-|ike beverage containing
pal ati nose Description The present invention provides
nmet hods for producing a | ow al cohol or al cohol-free
beer or beer-like soft drink, and a | ow al cohol or

al co- hol-free beer or beer-like soft drink produced
through the use of this nethod. For years, there has
been a trend in beer consunption away from the
conventional beer with normal al cohol content and
towards bev- erages with substantially |ower alcoho
content. This is evident, for 10 exanple, fromthe
decrease in beer sales in Gernmany, while the sales of

Deplichdi-HEY Bdp of bedh KDL ARIGHE LT htaftifla PRISIAGSS

aI cohol -free beers, are on the ri se. Beer-m X
beprsegsion’ € usual | y obtai ned by m xi ng beer and
apb‘rT%LFri ately aromati zed sugar syrups, which

| eads to beverages that are very rich in calories. In
paiThe presentrinxetivrepryidesamettvdedioe eflodtiding wlow-aleokisie
of svveebg‘gfer- ont ai ni ng syru]g[) .. However, flavor tests
haQk2RBahTes Reer RE beeElkersqlt sipk, apd & lewnrlgphphgy alco-

SVRELFEE béeFBPb@bE—hl&g soff rdl‘@ﬁ ﬁf)&g%éﬁ ﬂ{rbﬂbblgtﬂe use of this

sugar -cont al ni ng beer-m x ages wever,

~usmethodugar syrups for produci ng beer-m x bev- erages

i s di sadvant ageous, since the fernentable sugars used

in_ beer production require extrenely harsh filtration

anbipbeqss thene has beeona drenst ebegsr eenrgurapiian avayt fiem

LSRR RO G4 G il BBUERL e SR BRRhBARE B
Creamed witle supstiintiohy tsweoaRvhpL tomenn dTHigdd cRaddrite for
sensory fla- vor profile. Alcohol-free beers with 7%

toe@%‘B'@p éf%lthﬁo¢@0f§ﬁ§e dOrbesit sgleprig- Germany, while the
sales of beer-mix beverages, shandy beverages, and beverages with

lower alcohol content, in particular alcohol-free beers, are on the

rise.

Beer-mix beverages are usually obtained by mixing beer and appro-
priately aromatized sugar syrups, which leads to beverages that are
very rich in calories. In part, beer-mix beverages are produced
through the use of sweetener-containing syrups. However, flavor
tests have shown that the beer-mix beverages containing sweetener-
containing syrups are inferior to sugar-containing beer-mix bever-
ages. However, the use of sugar syrups for producing beer-mix bev-
- erages is disadvantageous, since the fermentable sugars used in
beer production require extremely harsh filtration and/or pasteuriza-
‘tion or other preservation of the beverages. Pasteurization, though,
is associated with increased investments in fixed assets and in-
creased energy or water consumption and reduces the sensory fla-

vor profile.
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duced mainly by early discontinuation of the

“fernmentation at an alco- hol content 0.5 % by vol. or

from beer by al cohol depletion to a level of 0.5 % by
vol. In the discontinued fernentation, the
fermentation is 5 discontinued by cooling to OC and
the yeast is renoved. However, beers of this type are
not very agreeabl e and do not show a round beer

-flavor. Mainly vacuum evaporati on or nenbrane

facilities are used in the alcohol depletion

procedure. |In nost cases, the beverages obtain a 10

brAhdhbMK@etl:&{Hre with 796 {pr 8%e ssiginahividit isfe adueerkIgopId-
" Past eyr pendi ng on mhlch al coho
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character. Moreover, the are van ageous
al &fdD. St%d:eylmﬁ bfthel*@scontmmedafeﬂﬂenmma tim fecrmehtationdst

of .distillati cuum generati on ad tothe
o festitinyed o i 8¢ Bl et Vs SiesebesoaHoersr
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simlar disa ant agrc]es rg%%ﬁgée?oleh %%3@?%6‘\3‘3‘.5%"”’6%
2bexs flavyor.B2, oxygen or an oxygen-containing gas is
guided into a wort prepared fromgrain or naize

mﬁ whereby the fernenta 20 tion is carried out,
atMpig Vaﬁ:WrBa?\fapoé%ﬂ%PéaWN]‘bﬁ%ﬂQaf%ﬁé'é@lS algr weed dn the

ti 98ond) 'Béﬁ;@.di‘?@#b%dﬁgéﬁﬁ'rﬁﬁ& éé%e’éT ﬁ&%e@é%pegnéﬂt%heé‘t

t enper at u e use e Faes Y BeY
ditreaddike dastetindhei proeelie dvhicnik aksbekramanks YPasteur $la-

R Bt 6 ) b Sy o
f ea"raﬁaa%%by het @VI@EI?ISSJC%?F t'ﬁ%gg?é bQQrg el eg%{rrééltg} ﬁaté/Br gp%0

a tenperature o
aII@@hof chanactant Maredwegy], éluemenpodim lai'e Kﬂgsadyaa’mgeoms alddso

o hesBL 0t B et oS Pnta dhe i i dis D AtoR: e

| divagtiageg&idrifid Bdd B the B8tBmary brewing costs.

‘The methods described in DE 22 25 270 B2 and AT 300 698 are
associated with similar disadvantages. In the method described in
DE 22 25 270 B2, oxygen or an oxygen-containing gas is guided into
a wort prepared from grain or maize mashes, whereby the fermenta-
tion is carried out, at least in part, aerobically as a yeast fermenta-
tion. In the method described in AT 300 698, different temperatures
are used in the main fermentation, a diastase solution is added, and
the spent yeast is replaced by fresh yeast such that approx. one third
of the wort ferments in the first phase of the main fermentation to a
fermentation degree of 40% to 85% at a temperature of 4°C to 8°C,
and thereafter the alcohol content is depleted by boiling to approx.
1% by weight. In a second phase, the fermentation is completed af-
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ods also lead to beverages with a flavor which is
untypical of beer. Simlarly, the currently enpl oyed
nmet hods, in which reverse osnosis is used to deplete
the al cohol in the beer, produce al cohol-free or

| ow al cohol beers that hardly attain the flavor
gquality of classical full- alcohol content beers.

Mor eover, a method for producing a | ow al coho
beer-1i ke beverage is known fromthe patent
specification DE 23 44 252 C3, in which a mxture of
the wort and 6-a-gl ucosi dof ruct of uranose (pal ati nose)

i stejtcaddéngrargredgdmﬁmllms-tdnmeﬁ &iaBUaSﬁasdloti@f. E’?thginaﬂi-
wort content a al atinose is in the range o 1 to
1+ 5ds 8501830 6 heveddes With 2 favioHlah &8 YBYRGaket bhkive a

sufficiently conplete aromatic fullness of flavor. In

or SHEY e e, b AV SIS e, LRI kB osposi

beisr gsdds toy dieplete TG A€o NG Uk ket prédifiechRbRol-free or
expensi ve. The costs are increased not only because of

t hiow-algalelkenars thal bardhcaltainitbe flayer aualiy el cirssical fuh,
bu%lc@hél%ak?ﬁeﬁtrbeeeﬁé.eqm site higher water consunption
and.

ensul Nng higher waste water and energy costs.
Mor eover, the flavor of the known al cohol -free 20

begbRedver N8 tmathokiher preBudify @l loddalcbRof b@é’rolfkeﬁl‘f)e\ﬂ?ra?%

conventional beer. The present invention is therefo
bdsddrovm fram thecpateohspesitication DE 23 dd\25%Cleirhetich ar

DaBPfrexdr LR Wit Brd &-Sroilectimpiaeiiancss Tndatingse) i
arfefbhted, \aN&ebdfe ﬁuﬂhg fafiof ot 'o'iglr%h%%%‘?ﬁerﬁngnd
eby 25 the

are al so suitable for diabetics, r
mepdlatinoseais e the ganget tlodt1 deldl:2i Gemrs i prodecae iiys this

[ fixed t ' ticul i t hout ditJ I
a1 g e B RO Fave A ottt Gmilstrarorm A s of
Offefvati ons. The present invention solves the

under | ying ‘t echni cal probl em by

In summary, it is evident that the currently known production of re-
duced-alcohol or alcohol-free beers is very resource-consuming and
therefore expensive. The costs are increased not only because of
the investments into facilities for alcohol depletion, but also by the
requisite higher water consumption and ensuing higher waste water
and energy costs. Moreover, the flavor of the known alcohol-free

beers is not at the same level as the flavor of a conventional beer.,

The present invention is therefore based on the technical problem to
provide methods for producing low-alcohol or alcohol-free beers or
beer-like soft drinks, that comprise a fuliness of aromatic flavor ade-
quate to full-alcohol beer and are also suitable for diabetics, whereby
the methods can be used without additional investments into fixed
| assets, in particular without additional alcohol depletion facilities, in

normal brewing operations.
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providing a nmethod for producing a | ow al cohol or

al cohol -free beer or a beer-like soft drink, whereby
a wort is produced by m xing brew ing liquor, hop,
and a carbohydrate source in a first step, the wort is
5 boiled in a second step, and the wort is subjected
to a fernentation process in a third step,
characterized in that a pal ati nose-containing mxture
or pal atinose is added before, during or after the
fermenta- tion process, and whereby at |east one

m croorgani smsel ected from the group consisting of a

botrhenpfesene mMintion s ahe HRSIyERRY fechRical Préblem by
strain, a top fermentation Saccharomyces cerevisi ae

st PQW'"Q%MB@%WCE@@&N%MQW@' osaieahel-Hiepdeser
£ o8 paadiiike, BRI eAEBT U0 1 DTATERY 8% mbdd B

i singhiquet hop zand arcdrbalydrbe saree hﬂ la fren &P, tied wokeis
o%ﬁ\écfohol or al cohol -free beer or beer-like 15 soft

: HU8 shcent ster.i and truwed isysubiacted & asleysegiation
S' Pfcﬁzre%gtm aof}'ﬁ}ﬂe&l%f) {:haﬁ%ﬁfé?lzeﬁ)?n G é’g‘éﬁ?@?g?gopgammg

atinose or a pa nose- contai nin
addédute or Ipalamose befadded thforen)gluwingadrt aftert the fermenta-

_fe nment ati on roces atinose is a reduci ar
t hHen &geéésegd Vﬁlﬁ’e'ah?elqaﬁ%PB@éﬂlcﬂ?cﬁ%@Pﬁbﬁ ecte rom

pr%e@tdg?,sc&fs.sqm £ BolOmSiermBatat |o%085’65rba?+ﬁrgc%§ ga.%t

at al very poorly aSS|mIate or
m' visiaeostrgianiss tap siemherﬂatlcSacSHmharwnmsc eemmswaestnam

ST RS | RSO [ csPaaty i diasrBeser andlg
tosfét@ﬁdhmbluﬁt@rmbauuws%édﬁertm se is added

before or during the fermentation, a part of the wort

- is replaced by 25 pal ati nose such that the al cohol

cofhe mhethiodt hecdrdingr tagihepinedntia is kiiatdutetmsdnientiaitithe
uced as ¢ Eggred to a normal beer. On the other

a0 AofORIRNY of e lomralprlio) of; leehplitan bagr of hessike
prw%ﬁ%ﬁ%w&m SSAGILYY Shd8ns of SdVialsdiferi

Sacchar o
procedural steps. On the one hand, palatinose or a palatinose-
containing mixture is added to the wort before, during or after the

‘fermentation process. Palatinose is a reducing sugar that possesses
not only improved organoleptic properties as compared to sucrose,
but also is not at all or very poorly assimilated or metabolized by mi-
croorganisms such as Saccharomyces cerevisiae or Saccharomyces
carlsbergensis. lAccordingly, in particular in the embodiments of the
method according to the invention, in which the palatinose is added
before or during the fermentation, a part of the wort is replaced by
palatinose such that the alcohol content of the beverage produced | |

by the fermentation is reduced as compared to a normal beer.

On the other hand, not only the customary microorganisms of beer

production, Saccharomyces cerevisiae (e.g MJJ 25) and Saccharo-



10

15

20

25

nmyces carl sbergensis (e.g. MIJ 9, MJJ 11), are used
for fermenta- tion, but mcroorganisns with a | esser
fermentation performance, such as Saccharonyces

di astaticus and Brettanomyces internmedius, are also
used. Whereas the classical brew ng procedure for
produc 5 ing full-al cohol content beer solely uses
yeast cultures of the type Saccharomyces cerevisiae
or, occasionally, bottomfernentation strains
thereof, also called S. carlsbergensis, preferred
enbodi nents of the nethod according to the invention

usmyees toarisbefendlsf feeg.eRiklJ 971 MIdArYaatessed Tdrefermenta-

‘|nvent on also praovides, in further preferred 10

hiicroosganis@s With @ Iasarotarmentation pagermance,
f f
P S AL M AL g
redltﬁcalsbhfsedl Whaieaettheldrmmw b,rgwmg precegmteafor produca
ddi he ab
o o it loal oot Bee Seinhy degs yREst AULHTer 6 i e
al saca{afrefr%eé é@rgv&fd rbrof %lo?«!aﬂ hottbm Crgﬂgsmansﬁ

t he beverages pro uce e use o the net
acstoaids thlergof @Ismeailed/Sncardﬂbergemms, rrefeoreti egbbdintdrds

R B RS BN et e
Oﬁ%ﬁiroo@éﬁ%mé h’ﬁh% Olﬁklénﬂldﬁ i Proes! ﬁ'PthS’llthérS Pﬁé?éﬂ@&’

respectlve y. or the process accord Ing to
i mh@ﬂmertta,oh! thiecusso o anicroosganiemsdhap fermiend I farmente,

ettt 8p PRGN RE5IS 4Rl b FiPOS or SRl lactic

paé(ﬂ(ﬁ | OO FRIUYEOtheValesolvbBthined1By ¢axst feﬁ%ﬁfeﬁ.bng [ﬁ addi-
this process, used to detect the nost preferred

m i & dhei abavesrestiened misreorganismsntinopartiglas tyeasts.

5 AP UERLEE R KT i efiohi Fhaicnoh nt o™

‘araontentt of the ¢ederddes(grodoted bR xise of th@ Rtbthde agedrd-

ellet is resuspended in 10 al ati nose nedi u con-
P ing to the lnventlor? P m

Thus, according to the invention by the microorganisms palatinose is
not fermented or fermented only very slowly or with late onset, such

that only little or no alcohol is formed, respectively.

For the process according to the invention those microorganisms are
of particular use, which in a process according to the one described
below ferment only 10 to a maximum of 30% of the palatinose pro-
vided within 11 days. According to this process, used to detect the
most preferred microorganisms according to the invention, yeasts to
be tested are cultivated in 100 ml of beer wort, pH 5.1 at 30°C for 24
hours. After cultivation the cells are centrifuged off (10 min, 4000x g),
and the cell pellet is resuspended in 10 ml palatinose medium, con-

sisting of 87 g/l yeast nitrogen base (Difco) and 50 g/l palatinose, pH
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sisting of 67 g/l yeast nitrogen base (D fco) and 50
g/l palatinose, pH5.1. The cells are washed twice in
the same nmedi um and then re- suspended in 5 m nedi um
O this cell suspension 100 pi are inocu- lated in 1
liter palatinose nmediumand cultivated at 30C for 11
days. After the 11-day cultivation the remainder
pal ati nose is determned 5 by HPAEC. In addition, a
further reduction of the al cohol content of the bever-
ages thus produced is achieved in a preferred

enbodi nent of the nethod according to the invention

bys.§ hFheddlisCarat whshéw twice ipathle, sarfw medighi and. then re-
non-mal ted grain. Since the starting materials used

f siuspendedin priobmediusn. Qf this cel suspensiomJ8ptb are iasu-
S I . . -

; dERLing 18F ppfRtnBET e o0 cullUGter o SUIE: RO
meAfterniie 1 helaysaulipfativavther aimaihderd palatinasé dsveletangned
con- tent and thus to a | ower al cohol content after

f EMEBAEG on. Thus, through the use of the nethod
according to the invention, |low 15 al cohol or

l,cohol.- f b b d ' | af j
et TR A
Orade@Pthuer produséd 38 achici@oim hrefdifed embydiabat obeke s
dependi ng on whi ch m croorgan- i sm m croorgani sns

i dnethedacsarding te theriaweation by tiee weast eerdaining. in paddravwr

o SR h fietofe "ot 815 PlarfiRh YBRErGR Sse for
beses praductiohantst firspbd eedverdyd e su%ar@;ﬁridrhe farhboE-

according to the invention, The alcohol content of
t Aenpadesehy dhr cagymesdeduingdfor this nracess Athgerarated

L g RE thilipBofne Use R RahiaIFIsat3 10 et SUiRE -
t Henipairebs thus to raviewker aicohal Soobent after farnentdtionoean t he

extract of a carbohydrate source, for exanple malt,

after renoval of
Thus, through the use of the method according to the invention, low-

aicohol or alcohol-free beers can be produced in a relatively easy
fashion; these beers can be bottom fermentation or top fermentation
alcohol-free or low-alcohol beers depending on which microorgan-
ism/microorganisms isfare used for fermentation. Since the wort
used for fermentation can contain different carbohydrate sources,
light or dark alcohol-free or low-alcohol beers can also be produced
by the use of the method according to the invention. The alcohol
content of the beers produced according to the invention can be re-
duced further, if applicable, through the use of alcohol depletion pro-
cedures.

In the context of the present invention, a "wort" is taken to mean the
extract of a carbohydrate source, for example malt, after removal of

‘insoluble constituents, to which water and hop is added, and which is
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i nsol ubl e constituents, to which water and hop is
added, and which is boiled. After boiling wth hop,
the so called finished wort is obtained. After
cooling down, the boiled wort is present in the form
of pitching wort. The wort is prepared by neans of
mashi ng, run-off, boiling and treatnent of the wort.
The aimof wort preparation is to convert the 5
initially insoluble constituents of the carbohydrate
source, in particu- lar of malt, into soluble

fer ment abl e substances, separate the re- nmaining solid
c obaiteict, Mﬂrdqoilmgo\mtth dopatht sbealed fiajshedewort hseobtamed n
th roc the i.nitial

BB inceTaut e Bolled WaryF supshtiaihe R of pitghing
Wi WBrtb TR |5 SHaBEredS P PRERHRNGH Masﬁnpahhnlgff 968ifiRl and

enzyrratl c conversion of i ngredl ents o
calreaimeant if dhe svart.cEhe siirvanfrived prepaiationtie tpraoewsd thé

Dl B e U ol B Pl pal it ol Partta”

delgr adanbRnib sdlable hfefrmeﬁﬁim@ rstlml@,tamc%@g %Paﬁdié hchésre-
glucose, mualtose or maltotriose, and non-fternentab

demﬁmm sofithgopptiturats. Emc thepeadd dhe spine, . ttbe dop. In

t aRrPRss B 4SiE, B Ihiéll histdect SomaRibidle Spumpeec

ofin gegticwat aidiois edixédevithobiewing ligash qu%nbﬁeé tar-
After run-off and the addition of sugar to the

@%P%seagxyrﬁﬁ%sccwerﬁj@n bekvinargdierds oef tbesg@rbomdrate

(ﬁ.lrbé ts{?ﬁérhsg obf fr} H e%?ogeés? 81% R—%fgh{balﬂgﬁjgé%&ﬁg Lé({b[g%'

hItutEBtlmg pm@d@d détbeini msbnnpdjlealﬁtymcefss beﬁ‘(g the bem-
duc d. The original wort content is then adjusted
(Pathegradation Qﬁ%‘aﬁh 8- fegmeBtable sugarsapyGhgs glucose,

q Llﬁﬁft(?éé/ or H&itdtAbsd Ngnd rrﬁﬁ?f%?‘?iema}ﬁé YBAHLITAY optimal

sterilization, coagulation rot el ns,
| Jemperatuite for roéltase fcarmemmhssa&ﬂf@—ﬁﬁ"@ hdeB'OIfO-pYS Enfebr

<o Ssiiona the SHReSHIGR: HeferaR Tote Phel sBore of
WaefmeérstafitRio? thé dvdrPfor each type of beer. After run-off and the
addition of sugar to the remains by means of hot brewing liquor
(78°C), the wort is boiled for 60 min to 100 min under addition of
hop, whereby between approx. 150 and 500 g hop per hl being
added depending on the type of beer to be produced. The original
wort content is then adjusted by evaporating approx. 6-10% of the
starting quantity. The boiling process is accompanied by sterilization,
coagulation of the proteins, isomerization of bitter substance in the
hop, and formation and, to some exteht, evaporation of aroma sub-
stances. After the addition of hop, the boiled wort is subjected to
whirlpool and/or filtration treatment to remove trub substances. After
cooling, which is usually effected in plate heat exchangers, the cold-
trub is partly removed and the remainder is aerated intensively to
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whirl pool and/or filtration treatnent to renove trub
substances. After cooling, which is usually effected
in plate heat exchangers, the cold- trub is partly
renmoved and the remainder is aerated intensively to
supply oxygen to the m croorgani snms used for
fermentation. Imre- diately thereafter, as suitable

m croorgani sm capabl e of fermenta- tion, for exanple a
yeast, is added to the wort. A "carbohydrate source”
is taken to nean carbohydrate-containing 5 materials,
t he carbohydrates of which can, at |east partly, be
cosuptdy oRggemt® the mierdorgasisarl udddEfarueangntaaivah Idme-
gl ucose, maltose or _mmltotriose, during the

pr dately ithereafter.nas iuiitablenmieneorgasisrar eapahie iof dgrmagte-

Caﬁ&?'?&dé)?érﬁﬁﬂs%%{/&?%ﬂ %a%({b%gﬂf)%g%rpf fermentation by

m Ccrdor - ‘gan ar yeasts. In a preferred
enbodi nent of the in 10 vention, the carbohydrate

SONI"g@r raté $BUrE€UiOtaeRSto FMMNIEAbRRYFate-RofiakiiHg e
t her eof . Ited grains preferably correspond to grains

andatasigls the earbpbydratesh ehwhicly eanoat deasti pardy, be con-

hataresEiofo torbfeieBl FTe liaR, S8hted BichEb mialPbe or
Acpaltetridbe, daing tHegrddektibn offtid RArg Whidtsthencarenitilices

malt also. Raw grain pref- erably corresponds to
graf Rarbphydete gousee athe proogrsadl fermentations by midroer |

o) 1L el ngd/ rn ' t re
i balEeleE, vedsh IS e mi BB Bt el

maldntion, the chrbbhgdrabesomitivzgdps andd, gralre, rad grains or

original solid grain structure is destroyed an

erd JNPEErg eree% at i ng the bi ocheni cal process required

during beer production are fornmed. In classical beer

pr ction, the .starting materials.nust , be
CURNEY oPg oI iTORY o haPRet: oy aIS She Tesrisrkartey.
hyihigdty e @igy ffetotrititald, . ricel) Forglsmadivd/86 €8m (maize)
mal tases, etc., which convert the starch to non
that have been subjected to a malt production procedure. Accord-
ingly, the term, "malted grains", comprises malt also. Raw grain pref-
erably corresponds to grains and seeds of barley, wheat, rye, oats,
millet, sorghum, triticale, rice and/or corn (maize) that were shred-

ded, but not malted.

During the production of malt, i.e. during the mailting process, the
original solid grain structure is destroyed and enzymes facilitating the
biochemical process required during beer production are formed. In
classical beer production, the starting materials must be saccharified
prior to fermentation. The inherent hydrolytic enzymes of malt, such
as amylases, maltases, etc., which convert the starch to non-
fermentable dextrins and fermentable glucose, maltose, and malto-
triose, are used for this purpose. In the process of malt preparation,

the steeped cereals are allowed to germinate at 12°C to 18°C and
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25 fernmentabl e dextrins and fernmentable glucose,
mal t ose, and malto- triose, are used for this purpose.
In the process of malt preparation, the steeped
cereals are allowed to germnate at 120C to 180C and
the germ nation process is interrupted as soon as the
formation of enzynes and di ssol uti on processes have
proceeded to the desired degree. Miinly glucanases,
whi ch degrade the cell wall to | ow no- |ecular

car bohydrates, proteolytic enzynmes whi ch degrade
proteins, 5 anyl ases which degrade starch, and

phivgpyetrainatiomprétesy ianterruplos R0EHEN 2R theeRirwiation afe
formed in the process of germ nation. These Erocesses

ar enzymes andcdisgolufien ppecasseshave: piocanded g dan desired

?ﬁrg gri\é\zlnﬁiya@hb%&é egr a&v#}gucﬂﬁ%{?&% ngé@! in tgﬁ}comes

| ntecaalis : O’aglbcyhydtatésr pratbelytie renthmsm&hichM@grade Spiroiems
contr e ans o pa neters, ree
st@'é‘éf%ﬁ&s w%hnaﬁgr@.dec%w Rhﬁ@p&@mﬁe%awhw glsgue,
[ e r rg t e
cobhosiBre Sk Slelcome f‘ﬁ%ﬂ%@ int e[ Bréeks o GfihatoH.
t e'ﬁb%@tpmcmssbe arenmtuﬁ&d byhthegaptake adfi water tande orygen.

con i ons a ignifica bj ochem cal,
570 1 e Braihrot 8 Sommes theelopalis i Siip are
[ _
2"@%@3@%‘5‘?23?‘% e greir ‘2?? oSS Y SEgRER 8RS, The ger.
t empeatianupresess iscontgbllechby ngeans obthaparamﬂfer&biegree
res ira-.tion and the.di ss | uti on .of

nal )
| nebsteEingy B, Ml iSNCE e geiBannS spadbrand geup-
A0natiorbRmpavatiirer wWhakebys this Rshperai@eetoniths lé\@ﬂéﬁsté%pb%e

content from above 50%to 10 to 12% Subsequent|
temirp@na-ofttbeeamb:enauasret@mnﬁrawreobn cgutrass, ﬂm:gannlntah@n

05k S085 LoRlblE ATB! byichMeRfhPAE b hIRREP ondler

t esioRs ¥ tiee idrigtMak Witgrebn UWRSIH afkl integupRIdAH 8bbR @s&ﬁdY
kil ning deter- mines the individual malt ty cpb name
y a

| i kpme REpaeededdiouhdasingdedegree. This is effecte pplyung
elevated temperatures at a high throughput of air, whereby respira-

tion and the dissolution of malt are interrupted by the removal of wa-
ter. Pre-drying at 40 to 50°C (withering) is used to lower the water
content from above 50% to 10 to 12%. Subsequently, the tempera-
fure is raised to approx. 80 to 85°C and the water content of the malt
is adjusted to approx. 4 to 5%. This process is called kilning. The
temperature-time control used during germination and kilning deter-
mines the individual malt types, namely light malt, medium-colored

malt, dark malt, light and dark caramel malt, color malt, and chitmalt.

-~ A "fermentation” or a "fermentation process" is taken to mean the
microorganism-effected enzymatic degradation of carbohydrates in
the complete or partial absence of oxygen. In alcohol fermentation,

'hexoses such as glucose are degraded to form ethanol and carbon
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25 malt, dark malt, light and dark caranel malt, col or

malt, and chitmalt. A "fernmentation" or a
"fermentation process" is taken to nmean the

m croorgani smeffected enzymati ¢ degradati on of
carbohydrates in the conplete or partial absence of
oxygen. In al cohol fernentation, hexoses such as

gl ucose are degraded to form ethanol and carbon

di oxi de. In beer production, the fernentation process
usually pro- ceeds in two steps. The nmain fernentation
is initiated by adding m - croorganisns, in particular
ye far t f j p
! e RiRe, I REC ER ucRh, % Lo fon Moceibptall pid
t oseeds im twa stapsp dihednpiir termientationf is riniiateal by addimgkmit
the end of the g&inlferneﬁ{ tion. Treb¥ﬁun%.beer tion
obCERGTEANIPMS, fL PREICHIAr Haask: JOF Frample beliyy Tegpeatation
doyBagtgaimopTerheRiateh §akts. aHRe elirh8AtEESH the bot-

“tation, in which the reésidual exiract is fernmented and

t htorperinitee ¢apgred pareal thentermentationdask alitee gpdaofsthe

Ui e SRS VPO MRl 3R B e
detioN @ tied cobléd dBWACRRIN hAd dubfectat] ioesl seesHtidry Petidh-

The fermentation can be influenced by performng the
pr taiess imwhighfthe residualerieact ia fesment heubesy is glarg

R TR} HaRr AT B3R Ll REnBESH e
enpadicotnrtdupihgtthe secendary femientation thé parerbeboflavor de-

accor di nﬁ_ to the invention is used to produce a dark

| o¥elaPeoibis Brocgss Jf s readledpenditipning.| }I‘@ﬂtfermentatlon

|l o I I = f: :

t neart LMoty Airming T BRigess it WfferiTefbntlion

t atesnperaturegnas ableer femnehtation @l lesttorh feonemtatiomproduc- -

approx. 0.5 %that preferably has 7 -8%origi 20 nal
wot'en. §§,ap F?B%Pé&&’ﬁ@dt?%%ﬁﬁ“ﬁéf’”a?tp- mentions of % are

meant to be % by volune, unless stated o.t. herw se. In

L, 688 b5 BRSPS TR, B Pyl ae kS
the invention is used to produce a dark low-alcohol or alcohol-free

~ beer or a light low-alcohol or alcohol-free beer. In the context of the
present invention, an "alcohol-free beer” is taken to mean a beer with
an alcohol content of approx. 0.5 % that preferably has 7 -8% origi-

~ nal wort. In the present teaching, all mentions of % are meant to be
% by volume, unless stated otherwise. In the context of the present
invention, a "low-alcohol beer” is taken to mean a beer with an alco-
hol content of less than.6 %, in particular less than 5 %, preferably
less than 4 %, particularly preferred less than 3 %, and most pre-
ferred less than 1 % to 2 %.

In a further embodiment, top fermentation or bottom fermentation
beer is produced through the use of the method according to the in-

vention. Botiom fermentation beer is obtained by bottom fermenta-
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hol content of less than 6 % in particular |ess than
5 % preferably less than 4 % particularly preferred
|l ess than 3 % and nost pre- 25 ferred less than 1 %
to 2 % In a further enbodi nent, top fernentation or
bottom fernmentati on beer is produced through the use
of the nethod according to the in- vention. Bottom
fermentation beer is obtained by bottomfernenta tion,
wher eby the yeast sedinents at the bottom of the
vessel at the end of the fernentation fromwhere it
can be separated off. Top fer- nentation beer is beer
ohtfon, eéréy tRpyésstriilirbhinat the bdtionh of iee vireas tat the
rises at the end of the fernentation and can be

s &pr ot g fermentation frome whyetibcan decsananategdodfsi torfera
f %ér‘i‘t%poﬁ hag E%S‘é ORISR b& *ISPV\%%eh%tiBﬁ M Wcl{“‘tﬁé‘

Alat s Mose-cont al ni'ng ture or palati nose

r 3leiast fifes at ke wad aifethea‘enheﬁtatabn 4y tare beagepapdtedtoff
palailnose of 2:1 to 1:1 before, during or after the
f giiapitethe Pﬁteﬁbpf’ﬁﬂm"ar the invention provides
the palati 10 nose-containing m xture or the

02k BB aRFe A B HEwbLBL 56 e Yy 4 vtet-
Palogkldipsininer Mirtuks Gy ‘b@lﬁﬂh@@ésé(ﬂ fr petiP o8 carbohydrate
i somal tul ose) is a natu- Ily-occurrin for exanple

i IFOHBIRRYN particattaalt de naéatw@e A& bitelitig befase Diuring on

1 tef e PRk QAT ARG IR RERAOR Drovos 1 Bl

f elosexcompdifingt lbeuwehor the peigtinisd 1Bd iaddaddn m@f@m af

~cells, in particular of the species Protanm nobacter

rt§b’f'~!ﬂn‘“ Be 'ﬁﬂé’rﬂrhﬁ'tﬁ)wfa anygtadline salida pl ymut hi ca,
a sucrose-i somerase i soI at ed therefrom Pal ati nose

redu r that not or er oorI
fiﬁ@mog& (e Gt Belioranes it lastt idaliyl 1€ 8 Haet
CeaIRMbEdRENg, Jor @ﬁéh@l@frgﬁé‘r% disaccHhAdé RElosES AcBbrding
Br ettanorryces intermedi us. The solubility of

p40 BE Add4 18P (At palativose can be produced from sucrose on an
industrial scale by simple enzymatic rearrangement, for example

through the use of immobilized bacterial cells, in particular of the
species Protaminobacter rubrum, Erwinia rhapontici, and Serratia
plymuthica, or a sucrose-isomerase isolated therefrom. Palatinose is
a reducing sugar that is not or only very poorly fermented, for exam-
- ple, by Saccharomyces cerevisiae, S. carlsbergensis, S. diastaticus
or Brettanomyces intermedius. The solubility of palatinose in water is
0.49 g palatinose per g of water. The sweetening power of palatinose

is only approx. 1/3 of the sweetening power of sucrose.

A palatinose-containing mixture is a combination of palatinose and at
least one further carbohydrate, for example fructose, glucose, su-
crose, trehalulose, isomaltose, isomelizitose, oligosaccharides with a

degree of polymerization of 3 or 4 or even higher, or mixtures
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~pal ati hose not at al or onl

0.49 g pal atinose per g of water. The sweeteni ng power

~of palatinose is only approx. 1/3 of the sweetening

power of sucrose. A palatinose-containing mxture is a
conmbi nation of palatinose and at 25 | east one further
car bohydrate, for exanple fructose, glucose, su crose,
trehal ul ose, isonaltose, isonelizitose,

ol i gosaccharides with a degree of polynerization of 3

~or 4 or even higher, or mxtures thereof. In a

preferred enbodi nent, the pal ati nose-contai ning m x-
ture is the sucrose isonerization product that is

obthareasd Ivya pesfesredoémbodimserity tas ipditdtinoseafortainings mix-
preferably through the use of dead or viable cells of

Prioraus H&ﬁ)ﬁ@@r@ﬁer'%mﬁﬁ?@?o@ﬁ%t dhatrigAiaibed by pieas
th I
ol ﬁéﬁ%ﬁ‘: ot eg‘%dcrog M@%ﬁﬁh@? eﬂié‘ 93@&%&35

t hat accor di 'ng I on can,
a dev;abtqonellﬁ oofPrbtmmnobaeirerlrubrumcorpemzsyenamxtmts pre-

-85 al ati trehalul pse, 0,5-2 %
. g ahB o Besirdivalt pals tlnapﬁgceglgasewgrm Sqithat are
de&b?&red)facegrt%ﬁ% th 4Rk |ﬂU t?r?’ c8h, M Sév ﬁ]je?ﬂt f %he

fruct ose .5 /ol ucose, ere
nuinigentor, eiomm'lsteoapmexpégfﬁén‘t/oaMabmSedﬁ &ar% tredvatulose,

Si 1 Croorga such Saccharo evi si ae,
SALD2 P Supste a0 Mo baftes olidosa5ehardes Wb apcares
Br &t hADYic8ior Bf & Or miﬂ‘ie'r'52®§ 5 éJ ﬁh@tr?ggﬂ aﬁ?}%??u? ?3
t hglueeks, whareby ﬂpeﬂeamwmbe& mlatefto tie ppedentagm selids con-
gbfu ning m xture before or during the fernmentation

des for the alcohol content of the beverage
produced in the fermentation to be |ower as conpared

T A TR

orchafromiyeep dagishensiss 5 c diastatitus gomBxétamorayces irtbe

{ HRPOLR sDURG e daetgpoliet,palatBhss R g ot ony Wi
much difficulty, the addition of palatinose or of the palatinose-
containing mixture before or during the fermentation provides for the
alcohol content of the beverage produced in the fermentation to be
lower as compared to a normal beer such that an alcohol-free or low-
alcohol beer is obtained. The addition of palatinose or of the palati-
nose-containing mixture after the fermentation achieves mainly a
sweetening effect such that the alcohol-free or low-alcohol beer pro-
duced in the fermentation is converted into an alcohol-free or low-
alcohol beer-like soft drink, in particular a beer-mix beverage.

A particularly preferred embodiment of the invention provides the
fermentation process to be carried out as a mixed fermentation in-
Votving the use of different microorganisms. It is particularly preferred
to carry out the mixed fermentation through the use of at least two

different microorganisms, in particular two different yeasts, for exam-



10

15

20

25

duced in the fernentation is converted into an

al cohol -free or | ow alcohol beer-like soft drink, in
particul ar a beer-m x beverage. A particularly
preferred enbodi nent of the invention provides the 25
fermentation process to be carried out as a m xed
fermentation in volving the use of different

m croorganisnms. It is particularly preferred to carry
out the m xed fernentation through the use of at | east
two different microorganisns, in particular two
different yeasts, for example one top fernentation

angleatite ig) formdrstaiom tarid one Siottehm f@fméhtat:@:ﬁa el oS,
or one S. cerevisiae strain and one S. diastaticus

st{PMisiae olpRre 8. cervisiae siainsandipRe sh diastaticus strain or
Br &id @Q‘!&%ﬁ&a?r&?&fﬁ%ﬁju&ng @ﬂté’nom%)é’é Wéﬂrﬂedlhé striin.

al so possi ree OUT

di Obeivasly, it aisorp:ossgm its ose ftlm*ewfmed)rfe@/emnbm differenh
further partlcr arly E@eferred enbodi nent of the
i IPEHPPIERNFTEY Qgaaixed frmetation.at i on process to be

carried out through the use of at |east one yeast and

e etahy sy St BRb < B3 FerighutPhies
Spkthe féeRéMREEH Procded tBibe caried GUIGRRRIGATHE UsBILT ah least
preferred devel opment of this enbodi nent provides the

f @nfeeast andat leasbene aeid-foaming b@ﬁSBUGhSQ!ﬁ@tedgéOrﬁfth.
iﬁpgﬁdoﬂglsﬂﬂg/ o?rre& ghfatﬁfgg g)tf L%é{ rbzag:ﬂ Iy s Acetobac

cesTinte I'US an e ‘atrve

Lagﬁ_,o@&tgim(;moblaatﬁr@am I'l'i, also known as |actic aC| d
bacteria, are 15 capable of lactic fernentation. The
use of |actobacillus effects that fewer fernentable
S ufg@refeaed @maa‘ld)rabeat olothishempedinentprovidesahel fegventa-

l,coh ' d I f t at .
CHER Lok AT oot Ftighah B P ah sPramee ADCBT Shd-
beyRARARSARYBR B‘réﬁéﬁtﬂﬁ% cemtdrpvedias G0N Fepresentative
al cohol -free beers or Dbeer-|ike beverages produced b

20fraatebagillusiilactopgsilbfalse kiewnads dactisracid bacteria, are
Crl%p%%‘eebjf %aecqlcbéér%gﬁ{a{tlow. Lf%ley use of lactobacillus effects that

fewer fermentable sugars are available to the yeasts such that less
alcohol is generated during alcohol fermentation by the yeasts. This
reduces the alcohol content of the beverages even further. The low-
alcohol or alcohol-free beers or beer-like beverages produced by
means of this type of fermentation are characterized by their mildly

sour flavor that is similar to "Berliner Weil3e".

A further preferred development of this embodiment provides the
fermentation to be carried out through the use of S. cerevisiae and/or
S. diastaticus and/or Brettanomyces intermedius, and a representa-
tive of Acetobacter. The genus Acetobacter comprises, in a narrower
definition, the acetic acid bacteria that are capable of generating

acetic ac_id by oxidizing ethanol. The use .of Acetobacter in alcohol
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sour flavor that is simlar to "Berliner Wil e". A
further preferred devel opnment of this enbodi nent
provides the fernmentation to be carried out through
the use of S. cerevisiae and/or S. diastaticus and/or
Brettanomyces internedi us, and a representa 25 tive of
Acet obacter. The genus Acetobacter conprises, in a
narrower definition, the acetic acid bacteria that
are capabl e of generating acetic acid by oxidizing

et hanol . The use of Acetobacter in al coho

fernmentation by yeasts causes the generated al cohol to

befdrRdneRdn bf\ £84tdi2gk¥s tﬁé‘@eHé%té’é ayeme! B Bé%duced.
Acet obacter effects, on the 6ne hand, a reduction of

t hdceorditgly. thewste at yeastedrichAcalebpetesteffastarem the one
1 88 b Rloh 3RS Rone W SREERYTn Ao ol ptmafi

~ besisn, | drite openerciB&shdrithiconsegd adlightly Sodif fRiveRto tHeow-

the flavor of the beverages produced through the use
of alcabeloea @lgohgkfrea hears e beerliker bevergges | tbphimelesrly

t coef s 5 BROYF e hbBbraofE By foed Sirondf the pge

cesflvaolacibugl/ or S. diastaticus and/or Brettanonyces
intermedi us and one representative of d uconobacter.
A uconobacter is capable of oxidizing ethanol and

gl Aclustiser prefesteide daveldpenent gifulbishiecntaddiment provides, for

| 2R Rortng Forfelfedifon MEHE BaBlen BN B8 W of S.
a e@@ml%caﬁa/or%.uaﬁgqqmb ednd/er BreamsiiSes ftefrhgdinge

hand, of reducing t evel of the starting sub-

stand englreprsentaiive ofsGlusenebacter. Ghusopebagter is capable

e BRPEE R ereChiucnfE pEeGRitcroithaf SR aci™

I agdpbtivdinanel il faaerataictdbPihamasif eftQééEiRdr@ yeust
such that the al cohol content of the beer-Ilike

bedng afdansh ohguiebiesantative: pk &lvgonadagtasd Gluganobacter is
! oc\%pacib?éfw i oﬂé%@, of rr@&uaﬁﬁ Re Pvdl eo?rthé'slf&'ting sub-

strate glucose that is needed for the yeast fermentation such that
less alcohol is generated from the very beginning, and on the other
hand, of reducing the ethanol generated by yeast fermentation such
that the alcohol content of the beer-like beverages produced is
clearly reduced. The low-alcohol or alcohol-free beers or beer-like
beverages produced by this mixed fermentation also have a pleasant

slightly sour flavor.

The invention also provides for the fermentation process of the
method according to the invention to be carried out by means of a

single type of microorganism, in particular by a yeast.

The present invention also relates to a low-alcohol or alcohol-free
beer or beer-like soft drink produced by means of the method ac-




10

15

20

25

beverages produced by this m xed fernentation al so
have a pleasant slightly sour flavor. The invention
al so provides for the fernentation process of the

met hod according to the invention to be carried out by
means of a 25 single type of m croorganism in
particul ar by a yeast. The present invention also

‘relates to a | owal cohol or al cohol-free beer or

beer-1i ke soft drink produced by neans of the nethod
ac cording to the invention. In a preferred
enbodi nent, this is a |ight |owalcohol or

al coodiny-tor the ipeention. Ihearprefdtredoenboaiaent; thisdisr & lightv
al cohal or al cohol -free beer or beer-1like beverage.
THewralgrhal o5 pigohel-freg) hesrr_heerdikehaveroe, b ,'sl_qlarEéOW—
b ) . Lo Lt

£ SOt Br ERBNGEEE Bof BF bpBr-ikE bo firdhe The tdplcofol 6P
p radsadl-ficeviessn ombedrslike béwdrage toansbd pervided irb ehvae farge

LS on et PSR B P RIS
conmponent, acid conponent for consunp- t: on, acid

" TP EBkof e fliort Bl ofEE R §leer i dEordtRCQpfbind
dramierb wodshorRmt, bdramansoraporente ichfféinec eompongnt, odyde

i nvention, ‘and a sugar conmponent, in particular a

s n@&iNg Agid sepRPNEBWRSHE FeMPEREnh oL eaRsUMp-
alicahql.=f ; ol i.ghed beer or
bet@ﬁi ?#fﬁe&?@c{de&ﬁaﬁw&gﬂl&t %T@%‘?%Sés g{éﬁléa% pal ati nose-
containing ingredient; or (c) |owalcohol or

al cohhy &r RW-R8hol0br RE@IhdIflee BE&L oflJed-IiRE - sSTPFinRY

to the 1nvention and pal ati nose or a pal ati nose-

cont ai ni ppdusgeddu means of a method according to the invention,
and a sugar component, in -particular a sucrose-containing

sugar component;

(b) beer, alcohol-free, low-alcohol or alcohol-enriched beer or
beer-like soft drink, and palatinose or a palatinose-

containing ingredient; or

(¢) low-alcohol or alcohol-free beer or beer-like soft drink ac-
cording to the invention and palatinose or a palatinose-

containing ingredient.

According to the invention, the palatinose-containing ingredient is a
palatinose-containing mixture, i.e. a combination of palatinose and at
least one further carbohydrate, for example fructose, 'giucose, su-
crose, trehalulose, isomaltose, isomelizitose, oligosaccharides with a
~degree of polymerization of 3 or 4 or even higher, or mixtures
thereof, whereby the palatinose-containing ingredient preferably is

the sucrose isomerization .product that is obtained by means of
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20 According to the invention, the

pal ati nose-containing ingredient is a

pal ati nose-containing m xture, i.e. a conbination of
pal ati nose and at |east one further carbohydrate, for
exanpl e fructose, glucose, su- crose, trehal ul ose,

i somal t ose, isonelizitose, oligosaccharides with a
degree of polynerization of 3 or 4 or even higher, or
m xtures 25 thereof, whereby the pal ati nose-cont ai ni ng
ingredient preferably is the sucrose isomnerization
product that is obtained by neans of

t I pARSYIUEOSHERGN OR SOEroBUC pRsTerabily RAtArtAR! usenbt Beader upe
of dead or vi- able cells of Protani nobacter rubrum or

engleecella phitretapiiaphadar rubrene oF @nzymecexitaaiy Ipyepared
pahfe{gbf}%e %Bhflh@tghﬁafé'nﬁb&é %Snférrﬁﬁgrr{&{iﬁ% ﬁr&t%ﬁ%dné’c

e |nve a deve
I ngerdingto theomemiorseamnnraadevéiapraént)/ofameahvmm o810
% t rehal ul ose 2 % su- cros 5 %isonnltose,

ol PHSR APPFF- |z:%§5v\/°t Pﬁ'é"'@%“gﬁ @E@f%pfé?@ﬁ’r\t‘loéﬁi Pex? ch B
3 Rfoshl 905, %%s@'ngpﬁ e/"JlllEfH%&ﬁﬁ%nd@F qlmix ? g%%;ﬁ%e/ bf polym-

gl ucosg, ese ers re
peenmttcecgef 8adri Iuighemﬁ 8135 % Herdosnramin2/0:3.5 %r glutedesn

L 2uB R bRyl BRGaiautsolinaeit
val erian root, stinging nettle, plackberry | eaves,
SCAURESHebARNE® o G Lo g T PG, R R
I eByes or &lsdehced of Ajlarﬁtepam @efor eﬂamp]@hﬁnrsewr valerian
chamom | e, corian arm nt, Lapacho plant,

| atReidSHnging naeitigy i&%ckheﬁm tpaves QW?WhﬁWo'ﬁaV%l fannel,

m t p d

yolEEys HanBEPBRidHBEd, TRaA, | rodehi Ritieo e blogechll
i nraspbiemy, Ieé\fers,l lelderphm? n;mt gihgar, &I}qtt ahbﬂswfornEﬂngmdmiIe,
particular, extracts o ryit such as appl es, bananas,
pegtpl@,anéﬁrng%arn?jntgé-agﬂcgﬂgtggn Z@‘é@ﬁ@ﬁfu 101, HEgSS; gaarjo-
o) -
el NI Spirh FiSictod BhorhfiR, Shar R Bibhany gen
bl tark-yarrow, thyme, hyssop, cinnamon, etc.

According to the invention, "fruit components” are taken to mean, in
particular, extracts of fruit such as apples, bananas, pears, pineap-
ples, oranges, grapefruit, cherries, sour cherries, limes, lemons, pas-
sion fruit, peaches, sea buckthorn, raspberries, strawberries, black-
berries, currants, gooseberries, kiwi fruit, etc.

According to the invention, the beer-mix beverage can also contain
natural or nature-identical odor substances and/or flavor substances
as aroma components. This can be, in particular, products produced
from natural starting materials, synthetically produced products or

~mixtures thereof, for example ethereal oils from plants or fruit such
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berries, currants, gooseberries, kiw fruit, etc.

"According to the invention, the beer-m x beverage can
"al so contain natural or nature-identical odor

subst ances and/or flavor substances as aroma
conponents. This can be, in particular, products
produced 25 fromnatural starting materials,
synthetically produced products or m xtures thereof,
for exanple ethereal oils fromplants or fruit such as
citrus oil, peppermnt oil or cloves oil, fruit
essences, aronma- conveying fruit juices, aniseed,
rreatt oftus Qe ?eu@bmnte@m or THevéey eilc GrIo BeBéfcad, Garoma-
npounds and substances that are used for color
cofﬁqré’@b/lrlgnfr wihivieas. goisseds mamtlpl, augalwtsanetcappear ance
of 5 the beer-m x beverage according to the invention,

8o S A s S

' %?rﬁdlcﬁﬂcé??ébtlofnoénc%?@én%rathﬁu 87 @SplbhsBhttBppSdraste ’of
such as carotinoids, flavonoids or anthocyans, dyes of

arfhereasrmiyi beveragﬂ)ag@ard mgoﬁoghs rineentionh wherelonatural o

B b e e e G L

S Ltﬂﬁfor@lﬁPle the, m@éntﬁ:&‘ﬁéé}?tfbﬁ eﬂuﬁﬁ)lé Usd§és o plant origin,
tri phenyl nmet hane, in |80|d xant hene or quinoline

c O?H%'Lﬁﬁj sarodinpidsh flavenyaits ef ianthyeensadyes of arimaherigin,

£ abEie Blee B8, SRS TeRCo St FEbieth dripddP S 41
pamatndbrcbwnmbadnd Aorlamzematit LR6RAMY, Meating PPodudts Such
t hat cannot be synthesized by the human body or can be

prasy PRy clofing, i syeitkatic dyasese as a8~ ttinhenyimsthane,
t
S qﬂ@i‘gbﬁag lﬁ@nttﬁbrff gF q|”,h:'§’?iﬁ€ do?ﬁa&iﬂd&?.@ﬁfa%&r 2 %tﬁgtleglygs

Thaareafor dxamptmoawthresmeemagmmmmng or tartriaginenvent i on
are, in particu- 20 lar, those acids that contribute a
slightly sour flavor to the beverage according to the

i eoerdipg tantednventinmitbataming acig repmprnarie ase oinaerr-

ficular, mixtures of essential amino acids that cannot be synthesized
by the human body or can be provided at insufficient rate only and
thus must be supplied with food. Essential amino acids, are, in par-
ticular, His, lle, Leu, Lys, Thr, Trp, and Val.

The acid components used according to the invention are, in particu-
lar, those acids that contribute a slightly sour flavor to the beverage
-according to the invention and/or contribute to improving the storage
stability (shelf-life).

Particularly preferred acids for consumption are, in particular, citric
acid, malic acid, lactic acid; tartaric acid, and similar. Acid compo-
‘nents for consumption can, contribute to the beer-mix beverage ac-
cording to the invention a further typical flavor component besides
the slightly sour flavor component. Citric acid, for example, can con-
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stability (shelf-life). Particularly preferred acids
for consunption are, in particular, citric acid,
malic acid, lactic acid, tartaric acid, and simlar.
Acid conpo 25 nents for consunption can, contribute to
t he beer-m x beverage ac- cording to the invention a
further typical flavor conponent besides the slightly
sour flavor conponent. Citric acid, for exanple, can
con vey a citrus-like flavor to the beer-m x beverage
according to the in- vention. Malic acid can convey an
appl e-1i ke flavor conponent to the beer-m x beverage
acksy giditud-fkd NSvort¥ank! Bibr-rhix Beo%{;é 86 P RS HHEE TH-
t he "beverages according to the rnvention can be
prantivad Malictaoid tan eoovey anmppie-dle flaver egyoponentdo the
they can, contain carbonic,acid qr carbon dioxide. In
- BT pEA Rt odnB IR SHRN. ! ne beer - x
beverages ac- cording to the invention can al so

¢ OlﬂtélpFéfQﬁIa& %nﬁl?ocﬁlﬁ’l@ﬂﬁ rfﬁ@b%ve@&&es%’éd&'r@iﬂgﬁ@ thd f‘nventiPn

[ I'n par ar acls or pre

nventi on, - I CuU extr arations o

-cotaribefprevidedris  theffotrheftaabphatet evepagess ikchdéheyptan

of the mate pl ant, or rts. thereof, of cola nut, of
O RSB RO Bl LGAORn iR s ybed as. caf foi he

conponents. The effect of the addition of the caffeine

rE 2 RORRRIDY Proroled SFhoduineify BeBE5: AR Bbard@ebiie:

~ orcdriiingoier ler inlve S €Xn adiso tdantaie LRifeinkh compoRENEBI -

circul at orr\_/. center. The present invention also relates
t codingretthe iayentieay in paidichlay extigets efoprepprtiegs of cof-
mi nj ' . i ngl

{ UREARERS P FR PAbIR GRS herdtt 8 i Wale ons orpars
t dhefeni] ol eoli o, Ofizbcoa hwams ougearany paste rmreaisdceast

one .culture of a probiaotic nicroorganis 20 for

eféwfﬁﬁ"@ _E%peaﬁetseiﬁs,efﬂﬁqt ioglala%@é@lﬁi%},os eccafiedpp com-

| TR g b b erBopS Hobidify f) 8IS Rhehis ithat
these have a stimulating effect on the cerebral cortex and the respi-

ratory and circulatory center.

The present invention also relates to a functional beer-like beverage
containing microorganisms and palatinose. Accordingly, a functional
beer-like beverage is provided according to the invention that is pro-
duced by adding at least one culture of a probiotic microorganism,
for example Lactobacteria, bifidobacteria, so-called "synbiotics”, etc., |
fo a beer-like alcohol-free or low-alcochol beverage that is preferably
produced through the use of the method according to the invention.
Depending on the use, the cultures of probiotic microorganisms are

added as viable cultures or as dry cultures or as permanent cultures.

The present invention also relates to the use of palatinose or palati-'

nose-containing ingredients, as an option, jointly with sugar syrups
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produced through the use of the method according to
the invention. Depending on the use, the cultures of
probi otic mcroorganisns are added as viable cultures
or as dry cultures or as permanent cultures. 25 The
present invention also relates to the use of

pal ati nose or pal ati- nose-containing ingredients, as
an option, jointly with sugar syrups for producing
beer-m x beverages or of sugar syrups for producing
beer-m x beverages. The invention shall be described
in nore detail by the follow ng ex- anples. Exanple 1
Priog b d Wiin® bear-mik tbdvey, é?eg@r Wlftsbgﬁlab?ﬁjp@%? prdducing
Brewing of a draft beer t i's cool ed ltered and
f i peergmixbevenges- ers vvlthout fermentation and
MAthout addi ng cultures of organisns. A

at i, nos - cont ai ni or anp nt.ai ni ng

ol i spell ke Aesitiert o ore REATLAY 856 felaving o
Orarh gt before filling in contain- ers. b) Production
of a malt beverage or nalt beer with pal ati nose ac-
cording to the yeast-col d-contact procedure or a
priexatpleed adapted fromthat procedure. 15 The
finished wort of any original wort content is cool ed
to OC and, after adjustnent of the pH by biol ogical
adPrdidbcten oba matbbewrag8vith pdlatingseast cells are
added. The yeast-wort mixture is not aerated. The

oxy en content is further reduced by add |%83C_OZ. The
ghéng pha draft bpep thatds goieth ﬁit%reﬂzand chinggontain-

ob ai nﬁ.@% Wﬁ%c oﬁccgl"(f}té1 ?rt:] en?%gf&gt%ééoé}o} 'LQ%P .i%n%/o;t\ay

v qlalatirosehcantaipirigatsyngs eri & paldtidosecontpiring sdletion is
flavor. Palatinose is ?dded in cr¥st alline or .
diaddedAdingbejiing, before filiration or right before filling in contain-

ers.

b) Production of a malt beverage or malt beer with palatinose ac-
cording to the yeast-cold-contact procedure or a procedure adapted
from that procedure.

The finished wort of any original wort content is cooled to 0°C and,
after adjustment of the pH by biological acidification, approx. 30 x
10° yeast cells are added. The yeast-wort mixture is not aerated. The
oxygen content is further reduced by adding CO.. The exposure time
of yeast and wort is 24 - 48 h at temperatures around 0°C. A bever-
age is thus obtained with an alcohol content of < 0.5 % — 1.5 % by
vol. to which palatinose is added to improve the flavor. Palatinose is

added in crystalline or dissolved form.
Example 2

Production of a lean alcohol-free beverage with palatinose
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Exanpl e 2 Production of a |ean al cohol-free beverage
W th pal ati nose A beer produced by cl assical neans is
al cohol -depl eted according to the prior art, for
exanpl e by dialysis, reverse osnpbsis, vacuum
evaporation, etc. In order to inprove the organol eptic
appearance, palatinose or a pal atinose solution is
added to this beverage before 5 or after
al cohol -depl etion at a | ow concentration of 1 g - 5 g
pal ati - nose per 100 ml of the final beverage. The
beverage thus attains nore body and vol une. Exanple 3
Pr Rthéet bRsdiledeby EYSiBSr MEaAY M al*é@ R6I-dép1BtaPA @ordiAg 2o
10 A beer produced according to the prior art is
al fb@hpnmdam eiO@dexampleuQM dinlysiss ereyeras @sofosis evacuum
ur.es I be The, al.coho
GeSTRbIEh. ol 85k @, B¥0Pk dugioroatPieRHF albrarace.
Prgalaifsé enh)pdigtirbseesldicy inhead®ko ¢iBtRIVerae before
approx. | %by vol. - 3 % by vol. As before, a snall
arﬁru%ﬁteroalcwﬂademgw ah acloyseenaanti@ation ¢fr & 0155 g palati-
di r t n
c TR BBE DG ML of (Y ybfide, "BRY tiReligis s

Exaord body Bnddukimen of a Iovv- al cohol beer with
pal ati nose In a beer brewed with any malt variety

contai ning 100% bulk malt or 20 up to 40% raw grain
(rfoxample 8d grain, for exanple corn (maize), rice,
barl ey, wheat, oat, mllet, sorghum, the extract
fraction to be expect ed fromthe customary raw

ndtedpslian pga ﬁaqilmﬂ glgabel hearatiy palatingseal at i nose.
The substitution is carried out by adding crystalline

Do) 3003800 el A o e o bt R ardHa dRpRiA"
through the use of one of the procedures described in Example 2.
The alcohol depletion is not completed, though, but allowed to pro-
ceed only to a residual alcohol content of approx. 1 % by vol. -3 %
by vol. As before, a small amount of palatinose in crystalline or pre-
dissolved form is added to this beer up to a final concentration of

approx. 1 gto 5 g per 100 ml.
Example 4
Production of a low-alcohol beer with palatinose

In a beer brewed with any malt variety containing 100% bulk malt or
up to 40% raw grain (non-malted grain, for example corn (maize),
rice, barley, wheat, oat, millet, sorghum), the extract fraction to be
expected from the customary raw materials is partly substituted for

by palatinose.




:

10

15

20

copper or whirlpool. The ratio of palatinose to
extract fromthe bulk should be between 1:4 and 2: 1.
The beers are fernented, stored, and filled in
containers after or without being filtered, al
according to the prior art. However, they contain
only 1/3 to 2/3 of the alcohol con- tent expected of
beers that were brewed according to the prior art. The
substitution can also be carried out by blending 100
hl of beer wth 100 hl of a pal ati nose-contai ni ng
solution at any tinme. The 10 pal ati nose content of the
s OThg isabsiitation s @arriddl but by Zxddingl chyseallivie palatinobe to a
tract of he beer wort used for beer productlon The

BHOIPE WOSLCRIENk{aRRIPXs Bep! 9%) i dhe wort
&?3%‘ rﬁe@%ﬁé@ﬂ ThRGHo I fletitients BREadttfor hé i
vmsfhmqlxhlbat betmaegg) 3Aa|yd tgz‘peTbé teesrs are fermdnteeld stored,
e
P RLAL B saangrafer,on it heing Sheacnal ookl to
betﬁéfpnoa@ﬁ PlowWRelithSy 86 QT 6&861?@&6 o} LSF tthld:&%lehh

aroma substance- containing sugar Syrups Is no

r dgoi exahcted atkeensdhsiosere reswdsacconding 20 the pnemart
resi dual sweetness ow ng to the pal atinose fraction.
b)..Beers brewed according to the prior art are m xed

vﬂhe gHbstitatiRn cen Alsp peuiarmied awh hm kigndinowl 4t BLeT beehg
| W, X' & pRuld RSBy 5 4, BT

ese syrups 'y re-
plpntamd@ye quadtentti afdhe .soflitimnrs apprddetdhd do Lefold thedaeionpt a
\?kal cohol or .al cohol-free beer or a beer-like soft

Qf fxtragh of dBg besrovert jusep fon sodustians grhe Slanding
I
3B pHRR S A FRIEP TP oBAUE Fetrfbch HefiToping
whousesarsubiediiirgdproocess.f er nent at i on

Example 5
Production of beer-mix beverages with palatinose

a) Any type of beer is produced and palatinose is added at any time
in the brewing process. Prior to being filled in containers, these beers
are mixed with aroma concentrates. Mixing with aroma substance-
containing sugar syrups is not required, since the beers possess suf-
ficient residual sweetness owing to the palatinose fraction.

| b) Beers brewed according to the prior art are mixed with an aroma-
tized fruit syrup with or without being filtered. Deviating from the prior
art, the sugar or the sweetener in these syrups is fully or partly re-

placed by palatinose.
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process in a third step, characterized in that a

pal ati nose- containing m xture or palatinose is added
before, during or after the fernmentation process, and

whereby at | east one microorganismse- lected fromthe

group consisting of a bottomfernentation Sac 10
charonyces cerevisiae strain, a top fernentation
Saccharonmyces cerevisiae strain, Saccharonyces

carl sbergensi s, Saccharomyces diastaticus, and
Brettanomyces internedius, is used for fernenting. 2.
Met hod according to claim 1, whereby the carbohydrate
source is used in the formof malted grain or raw
ara&y lus malted grain. 15 3. Method according to any
oéghgpgthe precedi ng cl ains, whereby a dark or a

i ght beer is produced. 4. Method according to any one
of4th el ' [
or'"a aeTRAR ioBlahTTs (BARIGHI o HEBNG A Bgl o
admmmrdikegsafbdeni, wherebly a norpiseprdiucgd diyamirng wheshihy

2Q. t he rt i m xed with the pal.atinose-cont.ai ni ng.
bR A A cABarVerte TSR] 112 dESCaRRa it ot is
SqiHiled in' N s8&drid Q@p?%_nﬂﬁhb,wéﬁ’ i@@h@ibbté@ﬁ% é’ffern?érikaﬁdh
1:1. 6. Method according to any one of the preceding
clprbesess viherehird t Bteppacharactedzednimi thatg anipalatineser

th L ati [ ded . ' | uti [
t ROPEp RO e, 5 PAIRRRRSE 1, Al peldter Rt 8F after e
t FeAR¥ntatien PYrotdss, Al WhelebyOabicadhehehicrb®rgahism se-
fernmentation is carried out "as a ni xed fermentati on

t Heagdhfrofe tiye egroup censisling wf ca deptipini fenmenttione Sa6d

" BRI Red 2efodbidh syl R HermEtRlioh PareipRyea
wherehsiabhstriigl Badohbrefytés clisbergener, cShcdharemgbes

the use of at |east one yeast and at |east one
diastaticus, and Brettanomyce$ intermedius, is used for fermenting.

2. Method according to claim 1, whereby the carbohydrate source
is used in the form of malted grain or raw grain plus malted grain.

3. Method according to any one of the preceding claims, whereby

a dark or a light beer is produced.

4. Method according to any one of the preceding claims, whereby

a top fermentation or a bottom fermentation beer is produced.

5. Method according to any one of the preceding claims, whereby
the wort is mixed with the palatinose-containing mixture or palatinose
at a ratio of carbohydrate source, in particular malt, to palatinose of
2:1 10 1:1.
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acid-form ng bacterium 10. Method according to claim
9, whereby the acid-form ng bacte- riumis sel ected
fromthe group consisting of Lactobacillus sp., Ace-
tobacter sp., and d uconobacter sp.. 15 11. Met hod
according to any one of the clains 1 to 6, whereby the
fermentation is carried by neans of a single organi sm
12. Low al cohol or al cohol-free beer or beer-like soft
dri nk, pro- duced according to any one of the
precedi ng net hods according to any one of the clains
1 to 11. 20 13. Low- al cohol beer or beer-like soft

dré.nk Methotidaguarding dbainy dids of epeiRedingeciaphd, wiidraky
is a light or dark beer or soft beer-Iike bever- age.
14hepga IRPRe-pav@inine whHuE Qrntheapalatingseaisomglded as

53l sy YT B Sl g o o617

| ow-al cohol or al cohol -free beer or beer-1like soft

dr7. nk, MetPo8BERAdiAg &8y ehd Bf Y clafifis aftotd1avisérabyind
to 11, and a sugar conponent, in particular a

s feraeriagontiaicaniay sugas a gomsbfesmentation theeugh the use

al [ -fr | . ohol or al cohol -enriched beer or
be@%f}PHé "ﬁgﬂor@lﬁl'ﬁk‘% and pal ati nose or a pal ati nose-
10 containing ingredient; or (c) |ow alcohol or
algohqhes inQ4 i | Crnf g
£ any enbA B N o REAAT 7, kg aea R i oI
pasrasian@seedont ai ni ng i ngredi ent. 15. Use of

pal ati nose oder pal ati nose-containing ingredients, as

an
9. Method according to claim 7 or 8, whereby the fermentation is
carried out through the use of at least one yeast and at least one

acid-forming bacterium. -

10. Method according to claim 9, whereby the acid-forming bacte-
rium is selected from the group consisting of Lactobacillus sp., Ace-

tobacter sp., and Gluconobacter sp..

11. Method according to any one of the claims 1 to 6, whereby the

fermentation is carried by means of a single organism.

12. Low-alcohol or alcohol-free beer or beer-like soft drink, pro-
duced according to any one of the preceding methods according to

~ any one of the claims 1 to 11.

13. Low-alcohol beer or beer-like soft drink according to claim 12,
whereby the soft drink is a light or dark beer or soft beer-like bever-

age.
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15 option, jointly wth sugar syrups for producing
beer-m x beverages or of sugar syrups for producing
beer-m x beverages. 16. Functional beer-1|ike beverage,
cont ai ni ng m croorgani sns and pal ati nose.

14. Beer-mix beverage containing an herb, aroma, caffeine, dye,
amino acid, acid for consumption, acid and/or fruit component, as

well as

(a) a low-alcohol or alcohol-free beer or beer-like soft drink,
produced according to any one of the claims 1 to 11, and a
sugar component, in particular a sucrose-containing sugar

component;

(b) beer, alcohol-free, low-alcohol or alcoholfenriched beer or
beer-like soft drink, and palatinose or a palatinose-

containing ingredient; or

(c) low-alcohol or alcohol-free beer or beerlike soft drink ac-
cording to any one of the claims 1 to 11, and palatinose or a

palatinose-containing ingredient.

156. Use of palatinose oder palatinose-containing ingredients, as an
option, jointly with sugar syrups for producing beer-mix beverages or

of sugar syrups for producing beer-mix beverages.

16. Functional beer-like beverage, containing microorganisms and

palatinose.




