-1- Description Title: Improved manufacture of beer The present invention
relates to agents and processes forthe improved production of beer and
mixed beer beverages. Diacetyl (2,3-butanedione) and other vicinal
diketones and precursors thereof are formed as so-called secondary
fermentation products from the yeast during fermentation. Diacetyl is
considered to be one of the young bouquet substances which determine
the aroma of beer at the unfinished stage. Diacetyl is known in the food
industry as synthetic butter aroma. When the flavour threshold value of
approximately 0.1 mg/l (0.1 ppm) is exceeded, it provides beer with an
impure, sweetish taste (off-flavour) which, when present in relatively high
DeSeReRiBiRtion, gives rise to the butter aroma which is usually undesirable
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etabolism. During this process,
v

During fermentation, the yeast used forms pyruvate as one of the main products
of the energy metabolism. During this process, acetohydroxy acids are also
formed which are released by the yeast to the surrounding medium. Outside of

these acetohydroxy acids by oxidative decarboxylation. This process occurs
spontaneously without the participation of the yeast.

Diacetyl is an intermediate product in fermentation. The decomposition of
diacetyl takes place by yeast which absorbs the diacetyl and uses it as
hydrogen acceptor. The diacetyl is reduced by the yeast, via the intermediate
stage of acetoin, to form butanediol, a substance which, as a result of its very
high flavour threshold value, no longer influences the beer aroma.

The fermentation process for the production of beer usually takes places in two
stages: the main fermentation is triggered by the addition of microorganisms, in
particular yeasts. During this process, the fermentation substrate, the so-called
exfract, is essentially subjected to alcoholic fermentation. The main
fermentation process usually takes place under warm conditions (at



-2- approximately 15 to 22 "C) or with cooling (approxim ately 5 to 10 C)
The main fermentation process as Hich is completed when the extract
obtained has been completely attenuated. This moment is referred to as
the end point of extract fermentation. For the decomposition of the
undesirable secondary fermentation products, vicinal diketones, the main
fermentation process needs to be maintained after reaching the end point
until the total diacetyl content has fallen below the flavour threshold value
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A disadvantage of known production processes for beer or mixed beer
beverages is that the main fermentation process frequently needs to be carried
out for jonger than is necessary to attenuate the extract. In view of the fact that
‘main fermentation is frequently carried out at a temperature that is elevated (at
approximately 15 to 22 ) or reduced (at approximately 5 to 10 T) by
technical means, the longer main fermentation process is associated with a
higher consumption of energy. Moreover, the fermenting tub is blocked for a
new fermentation batch for longer. Mostly however, it is precisely the availability
of the fermentation fubs which is the limiting factor regarding the capacity of a
brewery. It would be desirable o complete the main fermentation process
earlier at a point in time at which the extract has been completely or largely
attenuated. In order to obtain a beer acceptable from the point of view of
flavour, however, the proportion of by-products detrimental to the flavour, such
as the total diacetyl content, would have to have fallen to below the threshold of
perception. Consequently, there is a requirement for an improved production
process for beer or mixed beer beverages in which, above all, the main
fermentation process is shortened. '



attenuated. In order to obtain a beer acceptable from the point of view of
flavour, however, the proportion of b§-‘products detrimental to the flavour,
such as the total diacetyl content, would have to have fallen to below the
threshold of perception. Consequently, there is a requirement for an
improved production process for beer or mixed beer beverages in which,
above all, the main fermentation process is shortened. -3- The technical
problem on which the present invention is based consists essentially of
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malt) and/or unmalted grain and/or raw gram are use ‘
extract fermentation is recognisable in particular by the portion of extract not
decreasing any further during the further course of fermentation (extract curve).
Preferably, 70 % or more, in particular at least 75 %, of the extract has been
attenuated by that point in time. It will be appreciated that the final fermentation
depends on the yeast used.

Preferably, malted grain (malt) and/or unmaited grain and/or raw grain are used
as the main component of the carbohydrate component for the preparation of
the wort. Preferably, approximately 10 to 15 g/100 ml of malt and/or unmalted
grain or raw grain is used. Preferably, the proportion of isomaltulose in the
finished wort is 0,3 g/100 mi to 2 g/100 mi, particularly preferably 0.5 g/100 ml
to 1.5 /100 m, still more preferably 0.5 g/100 ml to 1.0 g/100 ml. Alternatively,
the proportion of isomaltulose in the wort can also be determined via the ratio to
the main component of the carbohydrate component, in particular malt;
preferably, the ratio of isomaltulose to the further carbohydrate COmponents is
approXximately 1:20 to approximately 1:5, preferably approximately 1:16 to
approximately 1:8. Preferably, isomaltulose is added to a conventional wort.



as the main component of the carbohydrate component for the

preparation of the wort. Preferably -&pproximately 10 to 15 g/100 ml of
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using current brewer's yeasts. The effect is independent of the malt used. On
average, approximately 30 % less diacetyl is formed in isomaltulose-containing
worts according {o the invention than in the same worts without isomaltulose
(comparative worts). it has been found that both the maximum value of the
quantity of diacetyl formed and the quantity of diacetyl on the last day,
- according to the invention, of fermentation (end point of exiract fermentation)
was considerably higher in a conventional wort without isomaltulose

(comparative wort) than in a wort with a proportion of isomaltulose according to
the invention.

Moreover, it has surprisingly been found that the reduction of the formation of
diacetyl in the presence of isomaltulose is lower when the isomaltulose content
of the wort is above a certain limit value. Whereas the maximum reduction of
diacetyl occurs with an isomaliulose content of approximately 0.5 g/100 ml to
approximately 1.5 g/100 mi in the wort, the diacetyl formation is reduced with an
isomaltulose content above approximately 2 g/100 mil in the wort only to such a
small extent that the technical problem on which the invention is based can no



using current brewer's yeasts. The effect is independent of the malt used.
On average, approximately 30 % lesx diacetyl is formed in
isomaltulose-containing worts according to the invention than in the same
worts without isomaltulose (comparative worts). It has been found that
both the maximum value of the quantity of diacetyl formed and the
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matter of the present teaching according to the invention. Isomaltulose
(6-O-a-D-glucopyranosyl fructose), known by the name of PalatinoseTM,

Anis I§QIRAIEIRSARPRIABIBIVIIEHBEC U AasraRfnatiom doisepnaliviesaimgth at
least D&Né4 1411085 Chrisdaiatimseitapadipotaiudeddiysenzyginatiee, sucrose,
trefRAIBBEC MBS immehilised bagisra,cglls. fAbRUAHIRIe. InoaHiSHAbse,
. Protaminobacter yubrum, Erwinja rhapontici and Serratia plymuthica or a
OligeRAGED o MlB RAGHEA R SPDANHARIERlsd Bh R THGL A mixures
theyege. Inra " podifitatsse-tomtainiganoaotelnis seoalbhifesmmaod fructose, in a
furbRINABUTRGNOH BheloastrRedyAimh SABRIIIIRIS: IBrRRHIGHE TSRS ther
e N AR L N I e N S
modification the mixture contains isomaltulose and trehalulose, in a further
modification the mixture contains isomaltulose and leucrose, in a further
modification the mixture contains isomaltulose and tagatose in a further
modification the mixiure contains isomaltulose and isomaliose, in a further
modification the mixture contains isomaltulose and turanose, in a further
modification the mixture contains isomaltulose and isomelizitose, in a further
modification the mixture contains isomaltulose and oligoséccharides with a
degree of polymerisation of 3 or 4 or more. In a preferred embodiment, the
isomaitulose-containing mixture is the sucrose-isomerisation product which has
been obtained by transglucosidation of sucrose, preferably using dead or living
cells of Protaminobacter rubrum or enzyme extracts produced therefrom.
Isomaltulose-containing mixtures used according to the invention contain, in a
particularly preferred embodiment of the invention, approximately 79-85 %
isomaltulose, 8-10 % trehalulose, 0.5-2 % sucrose, 1-1.5 % isomaltose,
oligosaccharide, 2.5-3.5 % fructose and 2.0-2.5 % glucose or they consist
thereof, these details relating to the total weight of dry matter.



oligosaccharides with a degree of polymerisation of 3 or 4 or more or
mixtures thereof. In a modification, e mixture contains isomaltulose and
fructose, in a further modification, the mixture contains isomaltulose and
glucose, in a further modification the mixture contains isomaltulose and
sucrose, in a further modification the mixture contains isomaltulose and
trehalulose, in a further modification the mixture contains isomaltulose
and leucrose, in a further modification the mixture contains isomaltulose
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atiePigsi@fdextrins. The temperature optimum of maltose formation is 60T -

85T, that of dextrin formation 70T -75<T. The temperature determines the final
fermentation of the wort depending on the type of beer. Following lautering and
sweetening out of the spent grains with hot brewing liquor (78<T), the wort is
preferably boiled for 60 min to 100 min, preferably with the addition of hops,
preferably approximately 150 to 500 g/hl of hops being added, depending on
the type of beer to be produced. By evaporating preferably approximately 6-10
% of the feed quantity, the content of original wort is adjusted. During boiling;
sterilisation additionally occurs, a coagulation of proteins takes place, bitter
substances of the hops are isomerised and aroma compounds are formed and
partially evaporated. The boiled and hopped wort is subsequently preferably
liberated from sediment particles in the whirlpool and/or by filiration. After
cooling of the wort which usually takes place in plate heat exchangers, the cold
break is preferably partially removed and an intensive aeration takes place fo
supply the microorganisms used for fermentation with oxygen. Immediately
subsequently, at least one suitable, fermentation-intensive microorganism,
conventionally brewer's yeast is added to the wort (pitching). Since the wort



carbohydrate, in particular malt, into soluble attenuable substances,
separating off the remaining solid C(?mponents and, if necessary, finally
adding seasoning, i.e. the hop extract. During mashing, the milled source
of carbohydrate in particular malt, is preferably first mixed with the
brewing liquor. Subsequently, preferably in the so-called mashing
processes, a targeted enzymatic conversion of constituents of the source
of carbohydrate takes place in a specific temperature-time programme,
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carbohydrates can be converted at least partially during the production of the
wort into attenuable soluble sugar such as glucose, maltose or maltotriose
(saccharffication) which are then utilised as source of carbohydrates by
microorganisms, in particular the brewer's yeasts, during fermentation. In a
preferred embodiment of the invention, the source of carbohydrate used is

malted grain, raw grain or a mixture thereof.

Malted grain preferably consists of grains and seeds of barley, wheat, rye, oats,
millet, triticale, rice, sorghum and/or sweet corn which have been subjected to a
malt production process. Raw grain preferably consists of grains and seeds of
barley, wheat, rye, oats, millet, sorghum, triticale, rice and/or sweet corn, which,
although having been milled, have not been malted.

Preferably, the starting materials are saccharified before fermentation. For this
purpose, the malt-inherent, hydrolytically active enzymes such as amylases,
maltases efc., which convert starch into non-atienuable dexirins and attenuable
glucose, maltose and maltotriose, are used. During malt preparation, the
steeped cereals are allowed to germinate preferably at 12T fo 18T and the



according to the invention. According to the invention, part of the extract of

the wort is preferably replaced by isBmaltulose. Thus, the proportion of

metabolisable carbohydrates in the wort is, if necessary, reduced such

that, preferably, the alcohol content of the beverage produced is,

moreover, reduced compared with that of a normal beer. The alcohol

content of the beers produced according to the invention can, if

necessary, be further reduced by using alcohol removal processes. An
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triticale, rice and/or sweet corn, which, although havjnrg been milled, have
Usifgt Hae PrRakes. @%‘Pé%[i%ﬂy?%@%tﬁ?ﬁﬁat}ﬁﬁteﬁ&%%@ egicalhifiRbiliseetop-
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Top-fermented beer is a beer which is obtained by top fermentation, the yeast

rising upwards at the end of fermentation and being separated off at the top as
far as possible.

In a further preferred embodiment of the invention, it is provided for the
fermentation process to be carried out using at least one yeast and at least one
acidogen selected from the group consisting of representatives of Laciobacillus
sp., Acetobacter sp. and Gluconobacter sp. In a preferred aspect of this
embodiment it is, for example, provided for the fermentation to be carried out
using S. cerevisiae and/or S. diastaticus and/or Schizosaccharomyces pombe
and a representative of Lactobacillus. Lactobacilli which are also known as
lactic acid bacteria are capable of fermenting lactic acid. Beers or beer-like
beverages produced as a result of such fermentation are characterised by a

mild acidic taste which corresponds approximately to that of Berliner Weifle
beer.

In a further preferred aspect of this embodiment, it is provided, for exampie, for
the fermentation to be carried out using S. cerevisiae and/or S. diastaticus



steeped cereals are allowed to germinate preferably at 129C to 189C and
the -8- germination process is interrtfted as soon as the enzyme
formation and dissolution processes have reached the desired degree.
This takes place preferably by using elevated temperatures with a high
throughput of air. By predrying at preferably 40 to 50t (withering), the
water content can be reduced from more than 50% to 10 to 12%.
Subsequently, the temperature can preferably be raised to approximately
angonSebizpsestharoayices themizgcanchateepisisenrtating ©f fressobaigter. The
sp@ﬂ@ﬁ%m@&bbééffeﬁj&’ﬁ]ﬂbtﬁs@é%ﬁ%ﬁéSrr@rfﬁﬂi@éi't éngs%l@ﬂtﬁg Waede Bl gcetic
n eral of the rgapisms selec ro 0
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tasGaoethedsyrekelinsditferenandSahieqaanshipmyese RABbaLMATEd using
Laéﬁ%‘é (78 fsermentatlon Using the process according to the invention,
micro L1og|cally stabilised top- fermented or bottom-fermented beer is
preferably produced. Bottom-fermented beer is obtained in the case of

In 8dubherarsisiacbaspretoiibisapbadinanitiserseuisiedsfarcyayele, for
theaflemfenmtetivatiton badeearidae saparsieg & frerathise. drafiderdediastaticus
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tadl resentatives of Lactobacillus sp., Acetobacter sp. and Gluconobacter
%Spm a preferred aspect of this embodiment it is, for example, provided
for the fermentation to be carried out using S. cerevisiae and/or S.

Preferabticibaistimaivlozessctidesnigdbe parribas satbahyggrateotatiperndnt in
the-aeiehaeilus. éweb%dlumpfb@reaélsg ‘@?ﬁ@%lﬁﬁe'a%ﬁoa%‘é%t%é main
fermentan gr? I;e)r%%esrsr‘n %rétrp gu%r 'CS‘%QeraE%r%SFmS%e preparation of the wort.
in a variation, isomaltulose is added before and during mashing, preferably
together with at least one further carbohydrate component such as mait and/or
unmalted grain. In a different variation, isomaltulose is added at or shortly
before the end of mashing. In a further variation, isomaltulose is added to the

clarified wort only after separating off the spent grains.

By using isomaltulose during the production of beer, a beer is obtained which,
even while being a green beer, is particularly poor in taste-impairing secondary
fermentation products. The subject matter of the invention consequently
consists also of a beer or mixed beer beverage producible by the process

according to the invention. A subject matter is also a dtetetzc beer, malted drink,
“Malzbier” or beer-iike soft drink .

“Malted drink” should be undersiood to be a slightly hopped, carbon dioxide-
- containing and dark beverage with a predominantly malt-aromatic taste of malt
sweetness which, moreover, is low in alcohol to free from alcohol. Preferably,
the malted drink is brewed with approximately 7-8 % original wort from the malt



beverages produced as a result of such fermentation are characterised by

a mild acidic taste which corresponb@'approximately to that of Berliner

WeiRe beer. In a further preferred aspect of this embodiment, it is

provided, for example, for the fermentation to be carried out using S.

cerevisiae and/or S. diastaticus -9- and/or Schizosaccharomyces pombe

and a representative of Acetobacter. The species of Acetobacter

comprises, in the narrower sense of the word, the acetic acid bacteria
conignithAdter dBisslnig, df D adingtadepieteiably with owesioniog sueanslgitrose,

sudvesEy & P2er BroRgrRIPaeH ispRIQINERMCERE YR an eldeginsliavort).
which is markedly different from the taste of the beverages obtained using
Lactobagillus..In a further preferred aspect of this embqdiment, it is
T RS T5 SRAHES R g Le LS Dac g he beer
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ool gt aIC R, SRS TR T RS T ARG, i
pulmiQBdredt eiastionsag8h SHoar ARSI ES FECth 3k SPasteAIBRNGlsesUCh as
intésEivaltginsetisnatdedusithe diatlias caphdisydedtmnothponkribéasichizfoomade
cor?étﬁu%’ﬁ@’ solution or as a crystalline solid before the main fermentation
process, particularly preferably during the preparation of the wort. In a
variation, isomaltulose is added before and during mashing, preferably

“HepReAREPRANFAINeRRIE flithenASTIRDErdR: SRRABoMRNPEIGERE mifiracts,
solanidi, assealted fraim plivts diffekentsy araetéablgamaltylvskezadded, atinging
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St.edennehiledobirgpangreis, beeriaisdesticuldely poiot.inlapsehionpéamtg lavender,
leriBROTYIARS, marjoram, mallow, balm, mistletoe, peppermint, marigold,
rosemary, gentian, milfoil, thyme, hyssop, cinnamon etc. “Fruit components”
should be understood to mean in particular: fruit extracts, preferably from
apples, bananas, pears, pineapple, oranges, grapefruit, cherry, sour cherry,
limes, lemons, passion fruit, peaches, sea buckthorn, raspberries, strawberries,
blackberries, redcurrants, gooseberries, kiwi fruit etc.

Preferably, it is provided for the mixed beer beverage to contain natural or
nature-identical odour-bearing substances and/or flavourings as aroma
components such as essential oils from plants or fruit such as citrus oil,
peppermint oil or clove oil, fruit essences, aroma-conferring fruit juices, anise,
menthol, eucalyptus etc.

The colorant components are preferably colorants of plant origin such as
carotinoids, flavonoids or anthocyans, colorants of animal origin, inorganic
pigments such as iron oxide pigments, products from enzymatic and non-
enzymatic browning, products formed by heating such as caramel, sugar colour
or synthetic colorants such as azo compounds, triphenylmethane compounds,
indigoid compounds, xanthene compounds or guinoline compounds. Suitable
synthetic colorants are for example erythrosine, indigo carmine or tartrazine



fermentation products. The subject matter of the invention consequently
consists also of a beer or mixed begtbeverage producible by the process
according to the invention. A subject matter is also a dietetic beer, malted
drink, "Malzbier" or beer-like soft drink . "Malted drink" should be
understood to be a slightly hopped, carbon dioxide- containing and dark
beverage with a predominantly malt-aromatic taste of malt sweetness
which, moreover, is low in alcohol to free from alcohol. Preferably, the
whigBltedadrinkad bfetveehioith apprsditicnelarrddoo togimabdsingor thpleasing

appeaiaits 6P MRRiRES bR HacidsaditsirdiRsis iR RRweetening

sugars (glucose, sucrose) to 12 % of original wort (approximately one
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from extract of herbs, aroma compounds, caffeine, colorants, amino
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particular: extracts, solutions, essences from parts of plants, preferably
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pamtmebalﬁmmmtemqae&w@ﬁr@mgug%mld rosemary, gentian, milfoil,
thyme, hyssop, cinnamon etc. "Fruit components” should be understood
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qublatibersiddertdcauaints gotiseherdetokiniHsuisettaltulose content does not

influence the taste of beer. Accordin"g%to the invention, isomailtuliose can be used
for adjusting the residual content of diacetyl at the end point of the main
fermentation process, the duration of the main fermentation process remaining
unchanged. The brewmaster can thus control the brewing resuit with respect fo
the formation of these secondary fermentation products while the practical
execution of the process remains unchanged, on the one hand to keep the total
diacetyl content as low as possible but also in order to produce new taste

aspects in the beer. This is particularly advantageous for providing novel mixed
beer beverages.

A subject matter of the present invention consequently consists aiso of the use
of isomaltulose for controlling the proportion of secondary fermentation
products, in particular vicinal diketones, diacetyl (2,3-butanedione),
pentanedione, in the beer, wherein isomaliulose is used as a carbohydrate
component in the wort for the production of the beer. Isomaltulose is added to
the wort in the proportion provided for according to the invention.



Preferably, it is provided for the mixed beer beverage to contain natural or
nature-identical odour-bearing substb#rces and/or flavourings as aroma
components such as essential oils from plants or fruit such as citrus oll,
peppermint oil or clove oil, fruit essences, aroma-conferring fruit juices,
anise, menthol, eucalyptus etc. The colorant components are preferably
colorants of. plant origin such as carotinoids, flavonoids or anthocyans,
colorants of animal origin, inorganic pigments such as iron oxide
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val and taurin. The acid components are preferably culinary acids. In a
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nopberpilrsriged iBsriiniiRe- the invention also contain caffeine

components such as extracts, preparations or essences from coffee
ThieeRipsir&sosplant or parts thereof, Brazil tea plant or parts thereof, cola
nut, cocoa bean or guarana. According to the invention, it is thus possible
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(adBrARGUR) GRaeRLahfiREe M A G 6Rd 88‘“@ O5NEIMMBO mi and 3 g of
isomaltulose (proportion of extract: approximately 11 %); after approximately 5
days, the end point of fermentation of the fermentable exiract is reached; the
extract content does not decrease any further.

Figure 2: Typical development of the diacetyl content during main
fermentation using the worts according to Figure 1; in the case of the
isomaltulose-containing wort (according to the invention), the value for diacetyl
falls below the taste threshold value as early as at the time of final fermentation
of the extract (day 5); the green beer is available for secondary
fermentation/maturation earlier; in the case of conventional wort (comparative
wort), the value falls below the taste threshold value only after approximately 7
days; main fermentation is prolonged by approximately 2 days.

Figure 3: Proportion of aroma components after fermentation of real worts

Figure 4: Taste assessment of beers from real worts.



fermentatlon process, the duration of the main fermentation process
remaining unchanged. The brewntdster can thus control the brewing

result with respect to the formation of these secondary fermentation
products while the practical execution of the process remains unchanged,
on the one hand to keep the total diacetyl content as low as possible but
also in order to produce new taste aspects in the beer. This is particularly -
advantjageous for prowdmg novel mixed beer beverages A subject

isomaltulose for controlllng the proportlon of secondary fermentatlon

1.1procygispHidrsicular vicinal diketones, diacetyl (2,3-butanedione),
pentanedione, in the beer, wherein isomaltulose is used as a
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differeint fersrMgtinnarscesrepibaaitaniebirrpesten of the extract of the
wort has been attenuated. Isomaltulose is added to the wort in the

usr DO n.pr; g ! pid e invention. The subject matter of
z egl)é)\rr}tlef(ﬂ ?onglig xgléﬁﬁeﬁd rtﬁf (#z?aﬂ by way of the following practical
examples and the corresponding Figures, while these should not be
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development during main fermentation for a known wort (comparative

“6 yertPalagedsem 50 g of malt4@0yordinultinesaliilase mpapRastian of

extract approximately 9 %), and isomaltulose-containing wort (according
Flrs%,tagdmr{w o'fopegpmda gg&i‘ﬂ{/n dststaﬂe(g r&g{%?%)erpé <’flr?’c(lzlo:jeil(::r'c:ed into each beaker

and mashing was carried out by stirring at 100 rpm for 30 minutes at 45 T.
Subsequently the temperature was ramped up to 70 T at 1 T/min and 100 mi
of tepid doubly distilled water were added. This temperature was maintained for
60 min. After mashing, the content of the beaker was increased to exactly 450 g
with doubly distilled water (corresponding to 50 g of malt + 400 m! of water).

Subsequently, the worts were filtered with a pleated filter into a measuring
cylinder after having been homogenised with a glass rod. The filtered worts
obtained were transferred into bottles equipped with clip closures and
autoclaved for 16 min. at 121 C. The sterile worts we re stored in the cold (at
approximately 4 C) until further use.

After separating off the spent grains by filfration, approximately 380 mi or wort
with the following average extract contents are obtained per batch:

“Zero sample” 9.2 %

“3 g of Palatinose™: 9.8 %



isomaltulose (proportion of extract: approximately 11 %); after
approximately 5 days, the end poinfl8f fermentation of the fermentable
extract is reached; the extract content does not decrease any further.
Figure 2: Typical development of the diacetyl content during main
fermentation using the worts according to Figure 1; in the case of the
isomaltulose-containing wort (according to the invention), the value for
diacetyl falls below the taste threshold value as early as at the time of

‘6 fradl Fataimuseibn bthe extract (day 5): the green beer is available for
secondary fermentation/maturation earlier; in the case of conventional

1_2Norﬁ?8m@rative wort), the value falls below the taste threshold value
only artter dpproximately 7 days; main fermentation is prolonged by
approximately 2 days. Figure 3: Proportion of aroma companents after
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nngﬁlﬂ%qam%éla;tg"rial batches Worts were produced according to the
congress method (MEBAK). Each batch is based on a volume of 400 ml.
To Produce congress wort, malt (malt A) was finely milled (milling gap:

S. g IRhAIISNS IS dlint of 50 g was weighed in. In order to be able to
assess the influence of the malt used, a further comparative batch was

S. parthhcedenishs dvtllfféfent malt (in the following: malt B). Three different
mashing batches were produced in each case: "Zero sample": 50 g of

| I, »3 g of Palatinose": 50 g of malt + 3 g of isomaltulose

Slrﬁ%lf%g]e ﬁ%?%]v%ﬁﬁ g of Palatinose": 50 g of malt + 6 g of isomaltulose in
400 ml of water First, 250 ml of tepid doubly distilled water were

S. ip@syifiad Mdd Bach beaker and mashing was carried out by stirring at
100 rpm for 30 minutes at 45 t. Subsequently the temperature was

S.ISerpagiap 1o 49g at 1 "C/min and 100 ml of tepid doubly distilled water
were added. This temperature was maintained for

3 ml of the yeast culture suspension (approximately 30 to 40 million cells/mi)
were added to each wort.

The wort batches produced with malt B were atienuated according to the same
pattern using S. carlsbergensis MJJ11.

1.3  Main fermentation

in the case of all the batches, the main fermentation took place for 7 days in
open vessels at 26 T with the exclusion of light. In th e course of fermentation,
samples were taken in order to determine the development of the extract. For
this purpose, the samples were subjected to renewed filtration before
measuring the extract in order to remove turbid matter which may have formed.
The determination of the diacetyl content in the samples was carried out
according to the photometric method of MEBAK. The extract and alcohol
measurement was carried out with the Alcolyzer® device (Anton Paar GmbH).



60 min. After mashing, the content of the beaker was increased to exactly
450 g with doubly distilled water (c'o"rpesponding to 50 g of malt + 400 ml
of water). Subsequently, the worts were filtered with a pleated filter into a
measuring cylinder after having been homogenised with a glass rod. The
filtered worts obtained were transferred into bottles equipped with clip
closures and autoclaved for 16 min, at 121 'C. The sterile worts we re
stored in the cold (at approximately 4 “C) until further use. After ,
1-4sep5f%1‘-ﬂﬂ§foff the spent grains by filtration, approximately 380 ml or wort
with the following average extract contents are obtained per batch: "Zero

TabMPIshoWd e SdiebRalaippiricd bihckiaites pirtrlattRGe oflthe Yorts
projﬁgcpg“fpéﬂ% rr?]g%g:‘g@rétj MfaStS (three bottom-fermenting, two

top-termen sed to attenuate the worts produced with malt A;
these should be considered to be "normal” brewer's yeasts. S.
Tablerdbergensis MJJ 11 S. carlsbergensis MJJ10 S. carlsbergensis
MJJ42 S. cerevisiae MJJ15 S. cerevisiae MJJ18 3 ml of the yeast culture
suspension (approximately 30 to 40 million cells/ml) were added to each

wort. The wort batchel produced with]malt B'wére attehuated according to
theashmezpeateamyding S. Saglsthergensis MA@lat. 1.3 Main fermentation
In the case of all the batghggtifssaain fepyeniation took place for 7 days
in.open.yessels at 26"t with the exclusion.of light. In th e course of
fRiegtation. o og 0.04 0.09

MJJ 11 0.09 0.07 0.07

MJJ 42 0.07 0.05 0.08

MJJ 15 0.13 0.1 0.14

MJJ 18 0.05 0.03 0.05

Table 2 shows the diacetyl quantities formed after fermentation of the “wort
produced from malt B [ppm]

Table 2:

yeast zero sample 3 g of Palatinose | 6 g of Palatinose

MJJ 11

Malt B 0.19 0.12 0.14

Table 3 shows the average values of the diacetyl quantities formed at the end
point of extract fermentation (all batches) [ppm]



samples were taken in order to determine the development of the extract.
For this purpose, the samples were'bjected to renewed filtration before
measuring the extract in order to remove turbid matter which may have
formed. The determination of the diacetyl content in the samples was
carried out according to the photometric method of MEBAK. The extract
and alcohol measurement was carried out with the Alcolyzer(r) device
(Anton-Pear GmbH). -15- 1.4 Results Table | shows the diacetyl quantities
Tabdended after fermentation of the worts produced from malt A [ppm] Table
1: yeast zero sample 3 g of 6 g of Palatinose Palatinose MJJ 10 0.09
0.04 0.09 MJJ 11 0.09 0.07 0.07 MJJ 42 0.07 0.05 0.08 MJJ150.130.1
014 M33180:05 0.030.:05 Table 2rshows the diacetyt quantities formed
aftecfeamanation Bighs Rakitintsducedl gronPalatirddepm] Table 2: yeast
zero sample 3 g lof Palatinose 6 g of|Palatinose MJJ11|Malt B 0.19 0.12
0.14 Table 3 shaws the average values of the diacetyl quantities formed at
the efid fboint of lextract féfentation (all bat@h@s,) [ppm] -16- Table 3:
L zero sample-3-g-of RPalatinose-6-g-of Palatinose |

On addition of 3 g of isomaltulose to the wort, the diacetyl quantities formed are
substantially below those of the zero samples. This is true without exception for
all the batches considered. On average, a decrease of 30 % is achieved.

The addition of 6 g of isomaltulose o the wort causes no uniform reduction in
the diacetyl quantities. On average, the same diacetyl content is obtained on
adding 6 g of isomaliulose as in the zero samples.

The effect described appears to be independent of the malt used since a
markedly reduced diacetyl content was measured also when using malt B in the
presence of 3 g of isomaltulose, when using 6 g of isomaltulose again only a
slightly reduced value was measured.

In the same way, the effect is independent of whether bottom or top-fermenting

yeasts are used, the effects observed occurred in the case of all the yeasts
considered.

During the fermentation of worts on a laboratory scale, it was thus found that, in
the batches with an addition of a small amount of isomaltulose (3 g/ 400 mi)
considered, markedly less diacetyl was formed than in the comparative baiches
not containing isomaltuiose. This effect was determined in the case of all the

yeasts examined (three bottom-fermenting, two fop-fermenting) and does not
depend on the mailt used.



0.10 0.07 0.10 On addition of 3 g of isomaltulose to the wort, the diacetyl -
guantities formed are substantlally‘BgI‘ow those of the zero samples. This
is true without exception for all the batches considered. On average, a
decrease of 30 % is achieved. The addition of 6 g of isomaltulose to the
wort causes no uniform reduction in the diacetyl quantities. On average,
the same diacetyl content is obtained on adding 6 g of isomaltulose as in

When usmg malt B in the presence of 3 g of |somaltulose When using 6 g
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car
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method of MEBAK. The carbohydrate contents of the worts corresponded to
those according to Example 1.

2.2 Resulis

Table 4 shows the analytical values of the worts produced in each case, with
and without isomaltulose.

Table 4:

wort beer, beer, with dietetic (dietetic beer
with reduced beer &
reduced alcohol isomaltulose
alcohol icontent +
content jisomaltulose
extract content wt. % 7.15 11.48 7.47 11.55
extract, apparent, finalwt. % 1.65 5.10 0.30 4.10
fermentation reached




subsequently processed further correspondingly. Fermentation was
considered as having been complefd# when the extract content did not
decrease further over the fermentation period (end point of extract
fermentation). The analysis of the diacetyl quantities formed was carried
out according to the photometric method of MEBAK. The carbohydrate
contents of the worts corresponded to those according to Example 1. 2.2

_ lues of the worts produced-in-each
i SBRS \%F\t{ua WithI;},lt isomal FHO&S. Tal%g A}.O[Wort be (peer g%oe

ietetic dietetic beer With reduded beer reduced alcoholiSomaltu osé
ABPBRBAbI content + content isomaltulose extract content wt. % 7.15 11.48
7.47 11.55 extract,japparent, final wt. % 1.65 5.10 0.3D 4.10 ermentation
pHreached -18- final farmentatior 9077.40%5870 6.1 35.608&pparéntHH
.76 depthof cotour EBG 4:605: '
depmtsf&ﬁiéﬁrfso 44 9FBL 20 33480tee argipQ nltrogen

7@ 114 H.8(26

29 dia at-the-ppMm-0-36-13-0-13-10-end-point-o f Asctr act
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bitfSFRRIaHRR It is pgsgible to cleary recognigg the diffesgngs in }{gg gytract

contents_caused
free amino nitrogen  ppm 114 115 126 122
diacetyi content at the ppm 0.36 0.13 0.13 0.10
end point of extract
fermentation

It is possible to clearly recognise the difference in the extract contents caused
by the addition of isomaltulose, before and after final fermentation. Apart from
that, the anailytical values remain unchanged within the limits of accuracy of
measurement. This does not apply to the pH. As in the case of previous series
of experiments, this is reduced slightly by the addition of isomaltulose. As a

result of the low proportion of barley malt, the vaiues for free amino nitrogen are
fairly low in all worts.

It has been found that both the maximum value of the quantity of diacetyl
formed as well as the quantity of diacetyl on the last day of fermentation was in
some cases considerably higher in the isomaltuiose-free comparative wort than
in the wort to which isomaltulose had been added.

Figures 1 and 2 show the typical development of fermentation during the main
fermentation process of beer production. As expected, the isomaltulose-
containing batch exhibits a higher extract content. In the case of both,
isomaltulose-containing wort and wort without isomaltulose, the extract content
reaches a stable value on day 5; this means that fermentation of the attenuable
extract is completed at that point (end point of extract fermentation). Figure 2
shows that, when using the isomaltulose-containing wort, the taste has fallen
below the taste threshold value of 0.1 ppm as early as at the end point of
extract fermentation. The green beer obtained is available for further processing



by the addition of isomaltulose, before and after final fermentation. Apart
from that, the analytical values reman unchanged within the limits of
accuracy of measurement. This does not apply to the pH. As in the case
of previous series of experiments, this is reduced slightly by the addition
of isomaltulose. As a result of the low proportion of barley malt, the
values for free amino nitrogen are fairly low in all worts. It has been found
that both the maximum value of the quantity of diacetyl formed as well as
at {his gBartyPoifiabedimsh the Y dess6r @ iR SORARERLIVE SBAlRNcAdout
isocisikdem iy igher ferthensatinal ndests fte d earoptnaiideiorait pbeandinftieo 2
day¥Orho Yhigh ispmajiuilass, Bar qg%@F’dﬁ&ﬂWWﬁ‘? ]Fﬁ?éj AN value.

typical development of fermentation during the main fermentation process
CorreRis bl EHoRT ROESTRER B! 16 REA R ScOPN Ao RRAnSOUSly.
theaxtaiintécarnagiiatiexttabt isohlecketh toe casdaf batew fermentation batch for
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content reaches a stable value on day 5; this means that fermentation of
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woitdmaltulose-containing wort, the taste has fallen below the taste
threshold value of 0.1 ppm as early as at the end point of extract
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propevibeofchasiReralpy irnbayer fdrehpritpastionn anfisiflsiedhacasrding to the

inviHgeshold value. Consequently, further processing of the green beer is
delayed. Simultaneously, the main fermentation tub is blocked for use for

3 2 nsgg férméantation batch for this period. Example 3: Influence of

lisomat I&"sé-%n the aroma profile of fermented real worts In order to be

able to assess the influence of isomaltulose on the aroma of
A conventional Pilsner wort was produced. Part of this wort was treated in such

a way that approximately one quarter of the extract consisted of isomaltulose.
The untreated original wort and the isomaltulose-containing wort were
attenuated under the same conditions {without pressure, 12 T) with the same
yeasts as those used for the model worts,

The worts were treated up to approximaiely 1 to 1.5 % above the extract to be
expected on fermentation, then followed a 14 day secondary fermentation at 1
T. The beers thus produced were analysed in a beer-specific manner
according to MEBAK and by chromatography for the same selected aroma
components as the model worts. In addition, a taste assessment was carried
out. The change in the analylically determined aroma profile and the taste
impression were to be determined as a function of the isomaitulose content.

The wort analyses are given in Table 5.



beers, isomaltulose was added to the wort as carbohydrate component in
a proportion considerably above thg‘:ﬂwoportion anticipated according to
the invention. 3.1 Real worts A conventional Pilsner wort was produced.
Part of this wort was treated in such a way that approximately one quarter
of the extract consisted of isomaltulose. The untreated original wort and
the isomaltulose-containing wort were attenuated under the same
conditions (without pressure, 12 "C) with the same yeasts as those used

Taklg fie model worts. The worts were treated up to approximately 1 to 1.5
% above the extract to be expected on fermentation, then followed a 14

W@@g@g@é@w{qmemg{&ﬁ Ao dBuldw beers thus produced were
analysed in a beer-specific manner according to MEBAK and by

: chromatography for the same selected aroma components as the model

3 ! - in the
amlg&qally determ ned aroty AR : grtmpre:ﬁsmn \ggar to be

determined as a function of the isomaltulose coqtent Thgqﬁort analyses
are givenin Table 5. -20- Table 5: Wort analyse$ it fhout
isomaltulose parameter ortijwort + 250% isomaltulose extract content %

extrackeanters xtract, 4pparent, %28.93 .2 anal ferthésdtion reached final
fermentation, %0 83.3 32.6 |apparent pH 5.36 5,2

extract, apparent,% 1.93 4.2

final fermentation

reached

final fermentation,% 83.3 62.6

apparent

pH 5.36 5.2

colour depth EBC 8.6 6.4

bitterness units BE 48.1 31.6

totai nitrogen ppm 969 : 655

free amino nifrogen ppm 175 124

Zinc ppm  0.17 0.15

DMS/dimethyl ppm B0 20

disulphide

The worts were adjusted to a very similar exiract content. The addition of
isomaltulose caused a decrease in final fermentation since the proportion of
non-fermentable carbohydrate (in the analysis of final fermentation) increases
as a result of the substitution of wort-inherent extract by isomalfulose. The
further analytical values change in line with redilution, i.e. the content, such as
bitter substances or protein fractions, decreases.



olour depth EBC .6 3.4 bitterness units BE 48.1 1.6 total nitrogen ppm
1969 655 free amino nitrogen ppm2.L17“5 124 inc ppm 0.17 10.15
DMS/dimethyl ppm 30 20 disulphide The worts were adjusted to a very
similar extract content. The addition of isomaltulose caused a decrease in
final fermentation since the proportion of non-fermentable carbohydrate
(in the analysis of final fermentation) increases as a result of the
substitution of wort-inherent extract by isomaltulose. The further analytical
Botjawreidscars éermpriadwitsdhetiolomdnenoubieaatsuch as bitter

substances or protein fractions, decreases. -21- Both worts were

- Strnariaf nath dhpdelrydRgidauuyeasts: - Saccharomyces carlsbergensis
MJJ 11, - Saccharomyces cerevisiae MJJ 25, - Saccharomyces

Scer visiae MJJ 2, - SChizﬁgiVE% aromyces pombe 3.2 Analysis of the
2855 %@%ﬁ?&ngﬁguﬁ{g% I 'aroma components were determined in

all the batches on termination of fermentation (= 4 days no decrease in
- SegtfaprivsstaldersdsipetiMd.beetate, 1-propanol, isobutanol, isoamyl
acetate, 2- methyl butanol, 3-methyl butanol, 2-phenyl ethanol, phenyl

- SBREIGLE oA 9B NSRS ant aroma components, the vicinal diketones

formed during férmentation were also determined. 3.3 Results 3.3.1

A}&IBJ Sis Ta}b e 6 shows the analytical values of the worts attenuated with
3.2 Andlysis of tne aroma components

The following aroma components were determined in all the baiches on
termination of fermentation (= 4 days no decrease in extract):

Acetaldehyde, ethyl acetate, 1-propanoi, isobutanol, iscamyl acetate, 2-
methyi butanol, 3-methy! butanol, 2-phenyl ethanol, phenyl acetate.

Apart from the relevant aroma compeonents, the vicinal diketones formed during
fermentation were also determined.

3.3 Resduiis

3.3.1 Analysis

Table 6 shows the analytical va!ues”“ of the worts attenuated with
Saccharomyces carlsbergensis MJJ 11 and Saccharomyces cerevisiae MJJ 25
(with and without isomaltulose).

Table 7 shows the analylical values of the worts atlienuated with
Schizosaccharomyces pombe and Saccharomyces cerevisiae MJdJ 2 (with and
without isomaltulose).

Table 6&:

|

IMJJﬁ ‘MJJ 11 WithLMJJ 25 lMJJ 25 with




Saccharomyces carlsbergensis MJJ 11 and Saccharomyces cerevisiae
MJJ 25 (with and without isomaltul‘é’é)e). Table 7 shows the analytical
values of the worts attenuated with Schizosaccharomyces pombe and
Saccharomyces cerevisiae MJJ 2 (with and without isomaltulose). Table
6:iMJJ 11 MJJ 11 withMJJ 25 MJJ 25 with -22- isomaltulose isomaltulose
original wort,11.25 11.24 11.32 11.28 calculated [%] extract, apparent

2-35-3-68-3-:3-4-16{%]} extractreal-{%]-1-:04-5-1-4-82-5-44—aleohot [% by
vol.] .71 3.98 4.28/3.59 pH isonr@tuByse 4 bitterndsomaltyRER30 27 33
: 29 head Tetention[{S] 76 2637343 281 " Taljle 7S ppmb MJIJ 2 MJJ 2 with
originaibe ith isomaltyidses isomalRdose riginal we211.27112832 11.28 11.56
I 0] xtract apparent [%] 2.41 .21 2.13 4.58 | extract, real [%0] 4.08
Calg“%%%eﬁégl alcahol [% byl vol.] 1.67 3.64 .86 3.75|.pH 4.38 4.36 /45
extrang aagiages UNISIBE] 320, 33 416 |
[%]
- lextract, real [%] 4.04 5.1 4.82 5.44
alcohol [% by vol.]  4.71 3.98 4.28 3.59
pH 4.4 4.25 4.67 4.4
bitterness units [BE] 30 27 33 29
head retention [s] 276 263 343 281
Table 7.
S. S. -pombe}MJJ 2 MJJ 2 with
pombe with - isomaltulose
isomaltulose
original worf11.27  [11.32 1128 111.56
calculated [%]
extract apparent [%] 2.41 4.21 2.13 4.58
extract, real [%] 4.08 5.5 3.87 5.91
alcohol [% by vol.] #4.67 3.64 4.86 3.75
pH 4.38 4.36 4.45 4.36
bitterness units [BE] 33 FG 29 25




9 5 -23- head retention [s] 76 197 228 256 The higher residual extract
after fermentation is to be seen in thé%ase of beers to which the high
proportion of isomaltulose has been added, since the isomaltulose has
not be attenuated. This leads also to a lower alcohol content in all cases.
This also applies to Schizosaccharomyces pombe which was capable of
making use of the isomaltulose-containing solutions in the model worts in

*a—ymuady—sanslaj(epy—mannerma&me_neie' omplex
1 dr olutiopg,-t is obvious%:?@t thisg st also ma‘ies use
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isomaltulose in the high concentrations added, fermentation has been
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the aroma profile formed. Figure 3b shows the content of aroma
Figwiesenshrwartee eenfentafoaromhcosaponents piehizosarthtoonefdes real

wdvn g argazaRaRstaBYSescerreisnNdI 2JJ 11 and Saccharomyces
cerevisiae MJJ 25. No consistent influence of the addition of isomaltulose on
the formation of the aroma component can be detected. Although MJJ 11 forms
larger quantities of the substance concerned in the case of almost all the
components in the batch without isomaltulose, the differences are only slight
and, moreover, they are presumably due to the, in absolute terms, slightly lower
quantity of substrate utilised. Moreover, it can be pointed out that, in some
cases, Saccharomyces cerevisiae MJdJ 25 formed higher concentrations of the
substance concerned in the isomaltulose-containing solution. It cannot be said

unequivocally on the basis of the data shown here that the presence of
isomaltulose influences the aroma profile formed.

Figure 3b shows the content of aroma components after fermentation of the real
wort by Schizosaccharomyces pombe and Saccharomyces cerevisiae MJJ 2.
Again, no consistent influence of the addition of isomaltuiose on the formation
on the aroma components is discernible. Although, in most cases, less of the
substances under consideration is formed in the worts with the addition of
isomaltulose, this is due also to the smaller amount of substrate utilised overall.



Again, no consistent influence of the addition of isomaltulose on the

formation on the aroma component#4s discernible. Although, in most

cases, less of the substances under consideration is formed in the worts

with the addition of isomaltulose, this is due also to the smaller amount of

substrate utilised overall. -24- Remarkably Schizosaccharomyces pombe

forms again somewhat more acetaldehyde in the presence of

isomaltulose. The presence of isomaltulose does not have any influence
Remaritabbtin§drizbeackhaiomyess opsuiseani@ssoragacgreomenastersnore
acABMHBISRRS Ainhatifeaeracls i aagIIdehyde). An exception is here

the yeast Schizosaccharomyces pombe which obviously forms more

acetaldeh de if a lar ro ortlon isomaltulqse is present n th
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3.3 rgemmgy profiles resulting from the tasting scheme are almost identically
superimposed after fermentation by Saccharomyces carlsbergensis, MJJ
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cerevisiae MJJ 25 (10 members of the taste panel): After fermentation
Figlita $acdmaveriireestdieoistae tagteassagssment of the beers made from the

real worts, atienuated with Saccharomyces carlsbergensis MJJd 11 (10
members of the taste panel): the aroma profiles resulting from the tasting
scheme are almost identically superimposed after fermentation by
Saccharomyces carlsbergensis MJJ 11, irrespective of whether isomaitulose
was contained in the wort or not. Only with respect to the overall impression
was the isomaltulose beer assessed as being better. A frequently mentioned
reason was a “more rounded” taste impression although the individual
parameters were assessed identically.

Figure 4b shows the results of the taste assessment of the beers made from the
real worts; attenuated with Saccharomyces cerevisiae MJJ 25 (10 members of
the taste panel): Afier fermentation with Saccharomyces cerevisiae MJJ 25, oo,
the aroma profiles are superimposed in an almost identical manner. Again, the
isomaltulose-containing beer was assessed as being slightly better in the
overall assessment although the individual parameters were assessed
identically. After fermentation with Saccharomyces cerevisiae MJJ 25, however,

both the bitterness impression and the fruitiness of the beers was perceived
more strongly.



the aroma profiles are superimposed in an almost identical manner.
Again, the isomaltulose- contammg‘%éer was assessed as being slightly
better in the overall assessment although the individual parameters were
assessed identically. After fermentation with Saccharomyces cerevisiae
MJJ 25, however, both the bitterness impression and the fruitiness of the
beers was perceived more strongly. -25- Figure 4c shows the results of
_ the taste assessment of the beers made from the real worts; attenuated
Figiith4Sashepwmiipdeseisaiithectanie 23309pmemess (e hrersseadefeom the
reatotwn@t@mﬁmmw@am§%wmwg %tdhﬂémaé?s of
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substantially The isomaltulose-containing beer was perceived as
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compensaiti dg ences on the taste su _
isomalfulose contame thereln However, when assessmg the overall quality,

the isomaltulose-containing beer was assessed as being slightly better.

The isomaliulose-containing beers were perceived in the majority of cases not
as substantially different from the reference beers. Regarding the overall
quality, the addition may cause the impression of the beer to appear somewhat

‘rounder” by compensating for negative influences on the taste such as e.q.
stronger bitterness.



stronger bitterness. -26- Claims 1. Process for the production of beer from
brewing liquor, if necessary hops a@é-a carbohydrate component,
containing the steps: a) providing a wort from brewing liquor, if necessary
hops and the carbohydrate component and b) microbially attenuating the
wort during b1) main fermentation and b2) secondary fermentation
characterised in that the carbohydrate component contains isomaltulose
or an isomaltulose-containing mixture and the main fermentation process
in step bl) is terminated as soon as the attenuable proportion of the
Cladmigact in the wort has been attenuated. 2. Process according to claim 1,
wherein the carbohydrate component contains malted grain and/or raw

1. _graiprﬁﬁ §§’?8Pﬁn%°§&§81f&i6%%%8&%%%%@@; Wrﬁ%r@é@sar% hops

isomaltulose 1s contained in the wort In a prop 0 0/100 ml to
ang, A 68"RP YRR 6RERANGHInGABIRINNGE iR $1RRS ding claims, wherein
isomaltulose being contained in the wort in a proportion of 0.5 g/100 ml to
1.5 g}100 mobidiigcesaatchotindtowing didiber pitcedisgsalginhgps and the
wheégp%&gmpéﬂél%gqﬁ%ﬁgmaéﬂgd in the carbohydrate component of the
pro 0

wort In a proportion of'the remaining components of the carbohydrate
component, in particular malt, to isomaltulose of from 20:1 to 8:1. 6.

Proddss acblithRiply aHewiaHeDHaecURTy WHIRE, wherein the

isomaltulose of the carbohydrate component is added as a syrup, in

solugon or nasig feyatalliagosoded-27- 7. Beer producible according to the
process according to one of claims 1 to

b2) secondary fermentation

characterised in that the carbohydrate component contains isomaltuiose or an
isomaltulose-containing mixture and the main fermentation process in step b1)
is terminated as soon as the attenuable proportion of the extract in the wort has
been attenuated.

2. Process according to claim 1, wherein the carbohydrate component
contains malted grain and/or raw grain.

3. Process according to one of the preceding claims, wherein isomaitulose
is contained in the wort in a proportion of 0.3 g/100 mil to 2 g/100 ml.

4. Process according to one of the preceding claims, wherein isomaltulose
being contained in the wort in a proportion of 0.5 g/100 mi to 1.5 g/100 mi.

5. Process according to one of the preceding claims, wherein isomaltulose
is contained in the carbohydrate component of the wort in a proportion of the
remaining componenis of the carbohydrate component, in particular malt, o
isomaltulose of from 20:1 to 8:1.

6. Process according to one of the preceding claims, wherein the
isomaltulose of the carbohydrate component is added as a syrup, in solution or
as a crystalline solid.



6. 8. Mixed beer beverage containing a) beer producible according to one
of claims 1 to 6 and b) at least onefafther component selected from:
extracts of herbs, aroma compounds, caffeine, colorants, amino acids,
culinary acids, fruit components such as fruit juice, fruit pulp or fruit
extracts, sugar, sugar substitutes such as sugar alcohols, intensive
sweeteners, water, distilled spirits (ethanol) and basic lemonade
constituents. 9. Use of isomaltulose as a carbohydrate component in a
7. worBRRtREOHEHNIR RFFBFHRE NG RIRARSS ARCprEpE i PBe RfcealmasyT to
6. fermentation products in the beer. 10. Use according to claim 9, wherein
the secondary fermentation products are vicinal diketones, diacetyl

8. (Z,Wy SQEQ@Q%QP%%%%HQQ]% 1. Use of isomaltulose as a

car rate-.component in a wortYor the production of beer for
shortening the fermentation period during the production of the beer. 12.

UsePdccor@ffy terefiigible agrerdinaie enenehetaions el ’héhortened

during main fermentation by the main fermentation being terminated as
S00B S tdféﬂ RARNUGHEE RPItien @ﬁﬂ&)ﬂ?ﬁﬁ@@&ég@f@d’%?ﬁz htaéﬂ%is of herbs,
attenuated. Use accarding to ane. of claims 9 to 12.. whergin , :
SoraH T cOont AT ARG SO T Sl e aqs ru
g/10PmpPonentsSueld gty toibite of tihiridp &5 fitvedrapts, sugar, sugar
isorsalbigkitatels stonaipadigathalioubtily) miynpvdicneéihays] Q0amkiriaikBied
g/l - ' a:ua? wherein
isoroﬁ%ﬂﬁ)t%t?g ﬁ%ﬂ%@?ﬁ%ﬁﬁﬁgﬁ(@y ratsé%gg?%]g%nent of the wort in a
ratio of the remaining components of the carbohydrate component to

9. ison\\éqﬁﬂggequrggfﬁgsg_las a carbohydrate component in a wort for the

production of beer for controliing the proportion of secondary fermentation
products in the beer.

10.  Use according to claim 9, wherein the secondary fermentation products
are vicinal diketones, diacetyl (2,3-butanedione), pentane dione.

11.  Use of isomaltulose as a carbohydrate component in a wort for the
production of beer for shortening the fermentation period during the production
of the beer.

12.  Use according to claim 11, wherein the fermentation period is shortened
during main fermentation by the main fermentation being terminated as soon as
the attenuabie portion of the extract of the wort has been attenuated.

13.  Use according to one of claims 9 to 12, wherein isomaltulose is
contained in the wort in a proportion of 0.3 g/100 m! to 2 g/100 ml.

14.  Use according to one of claims @ to 13, wherein isomaltulose is
contained in the wort in a proportion of 0.5 g/100 mi to 1.5 g/100 mi.

15.  Use according to one of claims 9 to 14, wherein isomaltulose is
contained in the carbohydrate component of the wort in a ratio of the remaining
components of the carbohydrate component to isomaltulose of 20:1 to 8:1.



