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METHOD AND SYSTEM FOR PRODUCING A
MALT BEVERAGE HAVING A HIGH DEGREE
OF FERMENTATION
CROSS-REFERENCE TO RELATED
APPLICATION

[0001]

This application claims priority under 35 U.S.C.

§119(e) to Us. Provisional Patent Application Ser. No.
61/333,032, ?led on May 10, 2010, the entire disclosure of
Which are expressly incorporated herein by reference.

ing a supplemental source of ferrnentable carbohydrate, and

depending on availability and suitability, such adjuncts may
be in the form of Whole grain cereals, as the partially re?ned
product of dry milling, as a by-product of cereal processing,
as a highly re?ned product such as that from Wet milling, as a

concentrated syrup resulting from cereal starch hydrolysis, or
as the ferrnentable sugar itself in a dry form. Because the
adjuncts do not have all the enZymes needed to convert their
oWn starch to sugar, the portion of malt enZymes can promote

FIELD OF THE DISCLOSURE

the conversion. HoWever, adjuncts are mashed by raising the
entire portion sloWly to a boil, using heat to burst the starch
molecules. After this conversion has taken place, the adjunct

[0002] The present disclosure relates to exemplary embodi
ments of methods and systems for producing a malt beverage,
and more particularly, to exemplary embodiments of methods

mash is added to the main mash in mash tun 110, Where the
remaining enZymes degrade the bursted starch prior to mov
ing the entire mash to the lauter tun 115.

and systems for brewing a malt beverage having a high degree

[0007]

of fermentation.

bottom, Which facilitates the separation of the sWeet liquid,
noW called Wort, from the spent grains. During this process,
the Wort to be drained through the grain bed and collected in

BACKGROUND INFORMATION

[0003]

The production of fermented malt beverages, e.g.,

beer, can involve the folloWing processes: mixing Warm Water

With milled barley malt and potentially additional adjunct
cereals, such as corn and/or rice, to obtain a sugar rich solu
tion. The Water can activate enZymes present in the malt,
Which then act on the starch present in the grains to create
sugar. This solution can be extracted from the grain and then
boiled. Such solution is then cooled and fermented by yeast to
create ethanol and carbon dioxide.

[0004] Initially, the process of malting barley can involve
the steeping, germination, and kilning of raW barley in order
to create enZymes, ?x their content, and create desirable

?avor attributes for breWing. A steeping process can involve
mixing of the raW barley With Warm Water in a steeping vessel

The lauter tun 115 is a vessel With a screened false

the kettle 120. After the majority of the Wort has been col
lected, additional hot Water of approximately 77° C. is
sprayed over the top of the grain bed to rinse the trapped
residual extract from Within the grain and collected in the
kettle 120. This process is called sparging.
[0008] FolloWing transfer of the Wort to the boiling kettle
120, the Wort is boiled for up to, e.g., approximately 90
minutes and hops are added. The boiling process can serve
several purposes, such as: (a) concentration and steriliZation

of the Wort; (b) extraction and conversion of bittering hop

compounds; (c) coagulation of protein; (d) stopping the malt
enZymes and ?xing the sugar composition of the Wort; and (e)
driving off of unWanted aromatic compounds.
[0009] FolloWing boiling, the Wort solids, or “tub,” are

in Which it can achieve a speci?c moisture content, such as

separated from the Wort via some sort of centrifugal force,

around 42-47%. The barley is then alloWed to germinate and
induced by draining Water and the introduction of Warm air.
The time and temperature of the operation can be important,

either in a vessel knoWn as the Whirlpool or through a centri

as this is When enZymes are formed at the risk of lost starch
material, also knoWn as breWer’s extract, With Warmer tem

peratures favoring speed. Then, the barley can be kilned,
Which reduces the Water content to a safe level for storage,

fuge. The Wort is then cooled to betWeen approximately 10°
C. and 20° C. in heat exchanger 125. Then, air can be injected
inline to fermentation vessel 135.

[0010] In the fermentation vessel 135, the cooled aerated
Wort is mixed With yeast from the yeast tank 130 and the
fermentation begins. The sugar composition of Wort consists

stops the germination process and therefore the malting loss,

largely of maltose and maltotriose, along With small portions

drives off unWanted green ?avors, and creates desirable ?a
vors through Maillard reactions.
[0005] After milling the malt, the mixture can then be
mashed in mash tun 110, as shoWn in FIG. 1. Mashing is the
process by Which milled malt is mixed With Warm Water to
dissolve starch and activate the enZymes present in the malt to

of hexoses and sucrose, Which are ferrnentable into ethanol,
as Well as longer chains of sugar knoWn as dextrins, Which are
unfermentable. The ratio of ferrnentable to unferrnentable

convert that starch to sugar (maltose). By mixing With
betWeen approximately 2.5 to 4 times its oWn Weight in Water
of about 45° C., the malt Will form a thick mash. The mash is
then heated in a step-Wise to betWeen approximately 63° C.
and 70° C., at Which point the mash can be alloWed to rest for
approximately 15 to 90 minutes and the amylolitic enZymes
in the malt can convert the starch into sugar. Finally, the mash
temperature can be raised to approximately 77° C. in order to
sloW the enZymes and further reduce the viscosity of the
mash, after Which the mash can be pumped to the lauter tun
115.
[0006] If a breWing adjunct is used, such as corn or rice,
they are mashed independently With a small portion of malted
barley in mash kettle 105. Adjunct materials can be those that

may be used in breWing With the primary function of provid

sugar is set during the mashing process, and determines the
potential alcohol and the residual sugar contents, Which in
turn effect the body and caloric contents of the ?nished beer.
The fermentation process often takes approximately 4-8 days,
during Which time the yeast convert the ferrnentable sugar
into alcohol and carbon dioxide, releasing heat from the reac

tion into the liquid. Upon completing fermentation, the yeast
Will ?occulate and settle to the bottom of the fermentation

vessel 135, While the liquid itself Will be cooled to approxi
mately 0° C. to promote complete ?occulation. The liquid at
the completion of fermentation is noW knoWn as beer.

[0011]

Upon the completion of the fermentation and the

subsequent cooling, the beer is transferred to a storage tank
140, and held for approximately 2 to 4 Weeks, at approxi
mately 0° C. to 5° C. During this time, the beer undergoes
additional settling and clari?cation, as Well as maturation of
?avor. At the end of the storage period, the beer is usually

?ltered bright by ?lter 145, C02 is added at a speci?ed level,
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Which may or may not be ?ash pasteurized, and is then sent to

be packaged at packaging vessel 150.
[0012] The beer can then be packaged into packages 155,
Which can be (but is not limited to) bottles or kegs. Beer

packaged in kegs for the draft market is often unpasteurized,
While bottled beer is often pasteurized, and may be done so
prior to packaging or in the bottle itself. The beer is then

and fermenting beer, Which can create more ferrnentable
sugar in the breWhouse as Well as releasing additional sugar

into the liquid for fermentation by yeast. This exemplary
procedure can achieve a dry, delicate, and highly fermented
beer, While adhering strictly to the German Purity LaW, mean
ing that the beer is produced Without the use of exogenous
enzymes or breWing adjuncts, such as corn or rice.

labeled, packed, and is ready for distribution.
[0013] The traditional brewing process described herein

ment of the present disclosure, a method for producing a malt

above has been developed and re?ned over time to yield
consistent but ordinary beer. The limits of this process are
approached and/or reached When attempting to make a beer
With a very loW residual extract and a high degree of alcohol,

beverage can be provided, comprising obtaining a mixture
comprising Water and milled malt to produce a primary mash,
producing Wort from the primary mash, obtaining a supema
tant liquid comprising active enzymes from a secondary

[0020]

For example, according to one exemplary embodi

and are commonly obviated by adding either exogenous

mash, and adding the supernatant liquid from the secondary

enzymes or more fully fermentable extract sources such as

mash to the Wort.

sugars or adjunct cereals. HoWever, the original version of the
“German Purity LaW”, also knoWn as the Reinheitsgebot,
provides that only Water, malted barley, hops, and yeast can be
used in the production of beer, thereby forbidding the use of

green malt to the secondary mash. The milled green malt can

[0021]

The method of can further comprise adding milled

comprise a malted cereal that has been steeped, germinated,
and then dried. The method can further comprise boiling the

these alternative solutions.

Wort after adding the supernatant liquid, and adding yeast to

[0014] An exemplary mass-based relationship betWeen the

the Wort for fermentation after the boiling. The method can

amount of sugar in the Wort and the concentrations of alcohol

further comprise cooling the Wort to betWeen approximately

and CO2 produced by fermentation can be linear, and may be
represented by the Gay-Lussac formula for alcoholic fermen

boiling the Wort, and adding the supernatant liquid from the

tation as:

10° C. and 20° C. before adding yeast to the Wort and after

secondary mash to the Wort after adding yeast to the Wort.
[0022] The secondary mash can comprise a mash betWeen

approximately 60° C. and 65° C. Which comprises beta-amy

Additionally, the breWer’s measure of the progress of this
reaction canbe referred to as the Real Degree of Fermentation

lase. The secondary mash can comprise a mash betWeen

(“RDF”), and is represented as:

trinase. The primary mash can be produced using an infusion
procedure. The infusion procedure can be provided at a den
sity of approximately 35 kg/hL, With a protein rest at betWeen
approximately 45° C. to 55° C. for approximately 10 to 20

or, e.g., the difference betWeen the Original Extract less the

Final Extract divided by the Original Extract, Where O is
de?ned as the original extract and E is de?ned as the real
extract.

[0015] Accordingly, in order to increase the alcohol content
of the beer, either the Original Extract and/ or the RDF must be
increased. There can be a natural maximum RDF using the
traditional materials that are compliant With the Reinheitsge
bot, and so once maximizing the RDF, the only choice to
achieve a high alcohol content is to start With a high original

gravity.
[0016]

This ultimately creates a beer With a heavy mouth

feel, high caloric content, and strong induction of satiety.
[0017] Thus, there is a need for providing method and sys
tems for breWing beer that can provide such beer With a high
alcohol content that is light in body, While honoring and
adhering to the German Purity LaW, or Reinheitsgebot.
SUMMARY OF EXEMPLARY EMBODIMENTS
OF THE DISCLOSURE

[0018]

At least some of the above described problems can

be addressed by exemplary embodiments of the methods and
systems according to the present disclosure.

approximately 55° C. and 60° C. Which comprises limit dex

minutes, folloWed by a sacchari?cation rest at 60° C. to 70° C.
for approximately 140 to 160 minutes.

[0023]

According to another exemplary embodiment of the

present disclosure, a method for producing a malt beverage
can be provided, comprising mixing a mixture comprising
Water and milled malt to produce a primary mash, producing
Wort from the primary mash, adding yeast to ferment the Wort,

obtaining a supernatant liquid comprising active enzymes
from a secondary mash, and adding the supernatant liquid
from the secondary mash to the fermented Wort.

[0024]

According to another exemplary embodiment of the

present disclosure, a system for breWing a malt beverage can
be provided, comprising a mash tun Which is structured to
facilitate mixing a mixture comprising Water and milled malt
to produce a primary mash, a Wort-producing vessel Which is
structured to facilitate producing Wort from the primary
mash, a mash kettle Which is structured to facilitate producing
a secondary mash, and a distribution arrangement Which is

structured to provide a supernatant liquid comprising active
enzymes from the secondary mash to the Wort. The Wort
producing vessel can comprise a lauter tun or mash ?lter.

[0025] According to yet another exemplary embodiment of

[0019] The present disclosure provides exemplary methods

the present disclosure, a system for breWing a malt beverage

and systems that can facilitate a particular procedure of breW
ing a high-alcohol content, all-malt beer With a high degree of

can be provided, comprising a mash tun Which is structured to
facilitated mixing a mixture comprising Water and milled
malt to produce a primary mash, a Wort-producing vessel
Which is structured to facilitate producing Wort from the

fermentation. This can be achieved by using, e. g., a secondary

mash employing only green malt, in Which the mash can be
alloWed to settle and the supernatant can then be removed, for
additions to a kettle and fermentation vessel. This supernatant
can contain a large concentration of active enzymes Which act

to further degrade the starch and sugars present in the mash

primary mash, a fermenting arrangement Which is structured
to facilitate adding of yeast to the Wort to ferment the Wort, a
mash kettle arrangement Which is structured to facilitate pro
ducing a secondary mash, and a distribution arrangement
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structured to provide supernatant liquid comprising active
enzymes from the secondary mash to the fermenting vessel.
The Wort-producing vessel can comprise a lauter tun or mash

?lter.
BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The foregoing and other objects of the present dis
closure Will be apparent upon consideration of the folloWing
detailed description, taken in conjunction With the accompa
nying draWings and claims, in Which like reference characters
refer to like parts throughout, and in Which:
[0027] FIG. 1 is a block diagram of a conventional breWing
process of beer;
[0028] FIG. 2 is a block diagram of a breWing procedure
according to an exemplary embodiment of the present disclo
sure;

[0029] FIG. 3 is a block diagram of a breWing procedure
according to another exemplary embodiment of the present

disclosure;
[0030]

FIG. 4 is a graph ofa mash program according to an

exemplary embodiment of the present disclosure Which is

associated With the exemplary breWing procedure shoWn in
FIGS. 2 and 3; and
[0031] FIG. 5 is a How diagram ofa process according to an

exemplary embodiment of the present disclosure.
[0032] FIG. 6 is a How diagram ofa process according to
another exemplary embodiment of the present disclosure.
[0033] Throughout the ?gures, the same reference numer
als and characters, unless otherWise stated, are used to denote

like features, elements, components or portions of the illus
trated embodiments. Moreover, While the subject disclosure
Will noW be described in detail With reference to the ?gures, it
is done so in connection With the illustrative embodiments. It
is intended that changes and modi?cations can be made to the
described embodiments Without departing from the true

scope and spirit of the subject disclosure.
DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF DISCLOSURE

[0034] Exemplary embodiments of the methods and sys
tems according to the present disclosure Will be described
herein.

[0035] The breWing procedures according to the exemplary
embodiments of the present disclosure can facilitate the pro
duction of a beer of, e.g., over approximately 10% alcohol by

malt to the fermenter after the addition of yeast, can yield a
beer of over approximately 10% ABV and an RDF of

approximately 79%.
[0036] Initially, according to one exemplary embodiment
of the present disclosure for producing a highly fermented
beer, a particular (e.g., long) mash program can be utilized.
For example, a step infusion program can be provided at a

density of approximately 35 kg/hL, With a protein rest at 50°

C. (11° C.) for approximately 15 minutes, folloWed by a
sacchari?cation rest at 64° C. (11° C.) for approximately 150
minutes, Which can then be folloWed by mashing off at

approximately 72° C. (11° C.). Such loW mash-off tempera
ture can sacri?ce a more greatly reduced Wort viscosity, in

exchange for additional alpha-amylase activity While in a
lauter tun and kettle. This additional enzymatic activity can
continue to cleave starch into smaller limit dextrins as Well as

fermentable sugars While running off, While a standard mash
off temperature of approximately 76° C. (11° C.) can be
provided to halt enzyme activity and increase lauter speed.
[0037] The use of green malt in an exemplary embodiment
of the disclosure can be bene?cial in terms of the quantity and
quality of enzymes facilitated. Green malt can be, e. g., a
malted cereal that has been steeped and germinated in such a
manner as to maximize its enzymatic content, and then mini
mally dried in order to preserve this enzymatic content. Green
malt can be produced for its enzyme content rather than its
extract content. RaW barley can be selected for its high protein

content, and thus, its higher potential enzyme content. The
green malt barley can be steeped for a longer time, at a loWer
temperature, With more air, and to a higher moisture content

to promote enzyme formation, at the expense of high malting
loss. Such green malt barley can be germinated at loWer
temperatures, With more air introduced, and for a longer time
to promote full and complete modi?cation and enzyme for

mation, again at the expense of extract, and Without gibber
ellic acid, H202, or sulfur. Further, the green malt can be very

lightly dried, using cooled dry air in order to sloW the drying
process, and ?x the enzyme content Without denaturing.
Because of such dif?cult production processes and its poor
storage properties, the use and availability of the green malt
are rare. HoWever, the green malt offers bene?ts in terms of

enzyme content to the breWery process.
[0038] Further, a creation of a separate mash of green malt
can provide an appropriate ?exibility and a focused isolation
of a speci?c enzyme, Which can then be added at Whichever

disclosure can also facilitate the production of beer at other

point in the breWery process as desired. According to certain
exemplary embodiments of the present disclosure, a mash at
approximately 60° C. and 65° C., and more speci?cally at 63°
C. favoring beta-amylase and a mash at approximately 55° C.
and 60° C., and more approximately 57° C. favoring limit

levels of alcohol and RDF. For example, according to certain
exemplary embodiments of the present disclosure it is pos

ci?c point in the breWery process/procedure. Additionally,

volume (“ABV”), and a RDF of approximately 79%, Without
the use of exogenous enzymes or breWing adjuncts. It should

be understood that the exemplary embodiments of the present

dextrinase can each be more effective When added at a spe

sible to use a mash program, as Well as the utilization of a

the mash can contain grain solids as Well as liquids, that are

“green malt” or chit malt, a separate mash to activate enzymes
in the malt for an additional amylolitic enzyme concentration,
a removal of a liquid supernatant of this secondary mash and

knoWn in the art to contribute excessive polyphenols, Which

addition of this liquid supernatant to the kettle during ?ll,
and/ or a removal of the liquid supernatant of this secondary
mash and addition of this liquid supernatant to the fermenter.

Each subprocedure of the exemplary procedure can provide
positive results independently, and can also each be used in
combination With one another. When such exemplary subpro
cedures are combined, a particular beer can be produced in
terms of ?avor and structure. For example, an all-malt beer

produced by a long, intensive mash program according to an

exemplary embodiment of the present disclosure, When add
ing the liquid supernatant from a secondary mash of green

themselves can cause problems doWnstream such as haze

instability and harsh astringency. Thus, to overcome these
de?ciencies, it is possible (according to an exemplary
embodiment of the present disclosure) to alloW the mash to
settle folloWing the initial mixing, and then to remove the
enzyme-rich supernatant liquid that has settled on the surface
of the mash as the medium, With the option to then add to the
breW at Whichever point it is determined to be more effective.
[0039] TWo exemplary process points can be selected as
more bene?cial recipients of an enzyme addition, and for
certain reasons. Indeed, each alone can contribute signi?
cantly to the conversion of starch to sugar, and in conjunction

offered the greatest speed and ef?cacy.
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[0040] FIG. 2 shows a block diagram of a brewing proce
dure according to an exemplary embodiment of the present
disclosure. According to this exemplary procedure, a ?rst

exchanger, at block 530. After cooling, at block 540, the
mixture With the supernatant can be provided to the fer
menter, Where yeast can be added for fermenting the mixture

exemplary process point chosen can be an addition to a kettle

at block 550 . A supernatant can then be added to the fermenter

220 directly from a mash kettle 205 during ?ll, after the

at block 560. The supernatant can preferably be added to the

mixture is received from a mash tun 21 0 and a Wort-producing
vessel 215, such as a lauter tun or mash ?lter. In conjunction

fermenter after complete ?lling of the fermenter, but accord
ing to other exemplary embodiments of the present disclo

With the selected mash program that can favor latent alpha

sure, it is possible to add the supernatant at other times, e. g.,

amylase activity in the Wort-producing vessel 215 over
reduced runoff speed, the supernatant can be added, e.g.,
shortly after the kettle ?ll in the mash kettle 220 is started. At
approximately 63° C. (11° C.), the supernatant favors beta
amylase activity, Which can assist in the continuation of the

before complete ?lling.
[0047] Various embodiments and speci?c implementations
Will noW be discussed in accordance With the exemplary
embodiments of the present disclosure. Although ?ve exem

plary implementations, according to various embodiments of

breakdoWn of limit dextrins into additional maltose mol
ecules.
[0041] The mixture is then provided to a heat exchanger
225, Where it can be cooled, and then forWarded to a ferment

the present disclosure, are described beloW, numerous
examples and different embodiments are possible, as Would
be knoWn to one of ordinary skill in the art after an under

ing vessel 235, Where yeast from a yeast tank 230 is provided

[0048] In a ?rst exemplary embodiment, a control breW can
be provided, using a long mash program, but With no green
malt or supernatant additions.A grist bill of about 10% barley
malt and about 90% Wheat malt can be used, along With a
mash program of a step infusion type, in Which the grain can
be mixed at approximately 50° C., then taken to approxi

for fermentation.
[0042] FIG. 3 shoWs a block diagram of the breWing pro

cedure according to another exemplary embodiment of the
present disclosure. In this exemplary embodiment, a second
exemplary selected process point can be provided an addition
to the fermenter 235 from the mash kettle 205, after complete
?lling. For example, this addition can be performed at
approximately 57° C. (11° C.), and can favor the activity of
limit dextrinase, as Well as facilitate signi?cant beta-amylase

standing of the present disclosure.

mately 62° C. for approximately 110 minutes, folloWed by
approximately 67° C. for approximately 10 minutes, fol
loWed by mashing off at approximately 73° C. This fermen

into amylose, Which can then be further degraded by beta

tation can be performed Without any supernatant additions.
One set of exemplary results achieved With the ?rst exem
plary embodiment is provided in Table 1. As shoWn in Table

amylase into maltose. While limit dextrinase can be unstable
at certain mash temperatures, it is active at fermentation tem

plary embodiment, and the RDF is in a range to produce a

perature and pH. By adding limit dextrinase to the fermenter

heavy beverage.

activity. Limit dextrinase can serve to reduce limit dextrins

1, a favorable ABV content can be achieved With this exem

235, it can cause a reduction of limit dextrin that mashing

alone likely may not achieve.
[0043] The fermenter addition of the supernatant can be
bene?cial to the breWing process of the highly fermented
beer. Indeed, the addition of the supernatant to the fermenter

TABLE 1
COE
AE
RE
ABV
ABW
RDF

235 alone can cause a similar reduction of ?nal extract, and it

can take longer to perform Without the prior action of the
addition of the supernatant to the kettle 220. While the fer
menter addition alone can eventually break doWn the limit
dextrin to maltose to the maximum extent possible, the prior
action in the kettle can reduce the fermenter Workload, and

speed up the reaction and thus, the overall fermentation

speed.
[0044] The mixture is then provided to the storage vessel
240, and is ?ltered by ?lter 245 and then provided to a pack
aging vessel 250, Where it can be provided in separate pack
ages 255, such as, e.g., a keg or bottle.
[0045] FIG. 4 provides a graph of a mash program that can

de?ne the time and temperature program of the primary mash
and the addition of the supernatant to the kettle While the Wort
from the lauter tun is draining to the kettle according to an

exemplary embodiment of the present disclosure. As shoWn
by FIG. 4, the secondary supernatant mash can begin much
later, and for a shorter time, than the primary mash. It also
shoWs that the temperature of the main mash can remain
constant at 72° C. (11 ° C.) after mash-offWhile the tempera
ture of the supernatant increases from 64° C. (11° C.) to 72°

pH
Time, hrs

[0049]

23.6
4.5
8.14
10.99
8.54
68.42

4.36
183

Other exemplary results of the ?rst exemplary

embodiment include a calculated original extract (COE),
Which can be an amount of extract in ° P at the start of

fermentation. AB is the apparent extract, Which can be an
amount of extract in ° P at the time of the measurement, Which
can mean the ?nal amount of extract after fermentation,

Which is not adjusted for the Weight of alcohol. RE is the real
extract, Which can be an amount of extract in ° P at the time of
the measurement, Which can mean the ?nal amount of extract

after fermentation, adjusted for the Weight of alcohol. ABV is
the alcohol by volume, and ABW is the alcohol by Weight.
RDF is the real degree of fermentation.

[0050]

In a second exemplary implementation, according

to another exemplary embodiment of the present disclosure, a
breW utiliZing a long mash program can be provided With the
supernatant addition in the kettle but Without green malt or

C. (11° C.) as it meets the liquid from the main mash.

fermenter supernatant. A grist bill of about 22% barley malt,

[0046] FIG. 5 illustrates a How diagram of a method of
breWing a beer according to an exemplary embodiment of the

about 78% Wheat malt can be used With a mash program of a

present disclosure. For example, at block 510, the breW mix
ture can be provided to a kettle. At block 520, supernatant can

be added to the kettle. This can be performed shortly after the
kettle ?ll in the kettle has begun from, e.g., the lauter tun or
mash ?lter. Then, the mixture can be cooled in, e.g., a heat

step infusion type, in Which the grain can be mixed at approxi
mately 50° C. for approximately 15 minutes, then heated to
approximately 63° C. for approximately 150 minutes, fol
loWed by mashing off at approximately 72° C. A supernatant
addition of about 1% of kettle full volume at approximately
63° C. can then be added to the kettle during ?lling. The
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fermentation can be provided for Without any supernatant
addition. One set of exemplary results achieved With the
second exemplary embodiment is provided in Table 2. As
shoWn in this table, a near-favorable RE is achieved, and the
RDF and ABV are in a range to produce a light ?avor inten

sity.
TABLE 2
COE
AE
RE
ABV
ABW
RDF

12.8
1.7
3.84
5.92
4.65
71.48

pH
Time, hrs

4.23
183

[0051] In a third exemplary implementation, according to
another exemplary embodiment of the present disclosure, a
breW utiliZing a long mash program With both the supernatant
additions in the kettle and the fermenter can be provided, and
Without green malt. A grist bill of about 25% barley malt,
about 75% Wheat malt can be provided With a mash program
of a step infusion type, in Which the grain can be mixed at

approximately 50° C. for approximately 15 minutes, then
heated to approximately 63° C. for approximately 150 min
utes, folloWed by mashing off at approximately 72° C. A
supernatant addition of approximately 3% of kettle full vol
ume at approximately 63° C. can be added to the kettle during

?lling. A second supernatant can be created approximately 24
hours later, at about 8% of fermenter volume, at approxi
mately 57° C., and added to the fermenter. The fermenting
can be otherWise normal. One set of exemplary results

achieved With the third exemplary embodiment is provided in
Table 3. As shoWn in this table, a favorable ABV is achieved,
and the RDF is near-favorable, but the long fermentation time
may cause yeast cell autolysis, resulting in an unfavorably

While the still long fermentation time may cause yeast cell

autolysis, resulting in an unfavorably high pH.
TABLE 4
COE
AB
RE
ABV
ABW
RDF

20.5
0.91
4.62
10.92
8.6
79.37

pH
Time, hrs

4.58
258

[0053] In a ?fth exemplary implementation, according to
another exemplary embodiment of the present disclosure and
illustrated in FIG. 6, a breW utiliZing a long mash program

With the fermenter and the kettle supernatant additions, along
With the green malt can be provided. At procedure 610, a grist
bill of about 32% green malt, about 63% Wheat malt, and
about 5% malted oats can be mixed, and at procedure 615 can
be provided With a mash program of a step infusion type. At

procedure 620, the grain can be mixed at approximately 50°
C. for 15 minutes. Then, at procedure 625, the mixture can be
heated to approximately 63° C. for approximately 150 min
utes. At procedure 630, mashing off at approximately 72° C.
can be performed. At procedure 640, a supernatant addition of
about 3% of kettle full volume at approximately 63° C. can be

added to the kettle during ?lling. At procedure 645, a second
ary mash can be created 24 hours later, and at procedure 650,
a supernatant at about 8% of fermenter volume, at approxi
mately 57° C. can be removed and at procedure 655, added to
the fermenter. The fermenting can otherWise be normal. One

set of exemplary results achieved With the ?fth exemplary
embodiment is provided in Table 5. As shoWn in this table, a
favorable ABV, ABW, and RDF can be achieved With accept
able pH levels and fermentation time.

high pH.

TABLE 5
TABLE 3
COE
AB
RE
ABV
ABW
RDF

pH
Time, hrs

19.7
1.01
4.56
10.38
8.17
78.76

4.67
304

[0052] In a fourth exemplary implementation, according to
another exemplary embodiment of the present disclosure, a
breW utiliZing a long mash program With the fermenter super
natant addition and the green malt, but Without the kettle
supernatant addition can be provided. A grist bill of about
48.3% green malt, about 48.3% Wheat malt, and about 3.4%
malted oats can be provided With a mash program of a step

infusion type, in Which the grain can be mixed at approxi
mately 50° C. for approximately 15 minutes, then heated to
approximately 63° C. for approximately 150 minutes, fol
loWed by mashing off at approximately 72° C. A secondary
mash can be created about 24 hours later, and a supernatant at

about 8% of fermenter volume, at approximately 57° C., can
be removed and added to the fermenter. The ferment can

otherWise be normal. One set of exemplary results achieved
With the fourth exemplary embodiment is provided in Table 4.
As shoWn in this table, a favorable ABV can be achieved,

COE
AB
RE
ABV
ABW
RDF

pH
Time, hrs

19.52
0.88
4.41
10.32
8.13
79.19

4.45
187

[0054] Other exemplary embodiments and speci?c exem
plary implementations according to the present disclosure are
also possible. Desired values for the parameters discussed
above With respect to the exemplary implementations can
include, e.g., an ABV§10.0%, Which can provide a basic
?avor de?nition for the malt beverage, a pH§4.5, Which can
provide a basic ?avor and stability de?nition for the malted
beverage, an optimum time of fermentation of less than 8
days, or 192 hours, Which can prevent pH climb due to yeast

autolysis, an optimum COE may be the value possible in
order to achieve 10.0% ABV, Which can be approximately
195° P, an optimum RDF can be the maximum achievable,
Which may be 279.0%.
[0055] Various other considerations can also be addressed

in the exemplary applications described according to the
exemplary embodiments of the present disclosure. For
example, the supernatant addition can be provided only to the
kettle 220, or to the fermenting vessel 235, or both. Different
amounts of supernatant canbe provided depending on the siZe
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of the kettle, size of the fermenting vessel, amount of mixture
in the kettle and/or fermenter, etc.

[0056]

The exemplary embodiments of the present disclo

sure can be used in various con?gurations and in different

systems. The exemplary methods and systems can provide for
uses in various breWeries and different processes of breWing.

producing Wort from the primary mash;
adding yeast to ferment the Wort;
obtaining a supernatant liquid comprising active enZymes
from a secondary mash; and

adding the supernatant liquid from the secondary mash to
the fermented Wort.

[0057] The foregoing merely illustrates the principles of

12. The method of claim 11, further comprising adding

the disclosure. Various modi?cations and alterations to the
described embodiments Will be apparent to those skilled in

milled green malt to the secondary mash.
13. The method of claim 12, Wherein the milled green malt
comprises a malted cereal that has been steeped and germi
nated, and then dried.
14. The method of claim 11, further comprising:

the art in vieW of the teachings herein. Further, exemplary
embodiments described herein can be used in combination
With one another in any combination or procedure thereof. It

Will thus be appreciated that those skilled in the art Will be
able to devise numerous systems, arrangements, manufacture
and methods Which, although not explicitly shoWn or

described herein, embody the principles of the disclosure and
are thus Within the spirit and scope of the disclosure.
What is claimed is:

1. A method for producing a malt beverage, comprising:
obtaining a mixture comprising Water and milled malt to

produce a primary mash;
producing Wort from the primary mash;
obtaining a supernatant liquid comprising active enZymes
from a secondary mash; and

adding the supernatant liquid from the secondary mash to
the Wort.

2. The method of claim 1, further comprising adding milled
green malt to the secondary mash.
3. The method of claim 2, Wherein the milled green malt

comprises a malted cereal that has been steeped, germinated,
and then dried.

4. The method of claim 1, further comprising:
boiling the Wort after adding the supernatant liquid; and
adding yeast to the Wort for fermentation after the boiling.
5. The method of claim 4, further comprising:
cooling the Wort to betWeen approximately 10° C. and 20°
C. before adding yeast to the Wort and after boiling the
Wort.

6. The method of claim 4, further comprising:
adding the supernatant liquid from the secondary mash to
the Wort after adding yeast to the Wort.
7. The method of claim 1, Wherein the secondary mash
comprises a mash betWeen approximately 60° C. and 65° C.

Which comprises beta-amylase.
8. The method of claim 1, Wherein the secondary mash
comprises a mash betWeen approximately 55° C. and 60° C.
Which comprises limit dextrinase.
9. The method of claim 1, Wherein the primary mash is

produced using an infusion procedure.
10. The method of claim 9, Wherein the infusion procedure
is provided at a density of approximately 35 kg/hL, With a
protein rest at betWeen approximately 45° C. to 55° C. for
approximately 10 to 20 minutes, folloWed by a sacchari?ca
tion rest at 60° C. to 70° C. for approximately 140 to 160
minutes.

11. A method for producing a malt beverage, comprising:

adding the supernatant liquid to the Wort before fermenting
the Wort.

15. The method of claim 11, Wherein the secondary mash
comprises a mash betWeen approximately 60° C. and 65° C.

Which comprises beta-amylase.
16. The method of claim 11, Wherein the secondary mash
comprises a mash betWeen approximately 55° C. and 60 C

Which comprises limit dextrinase.
17. The method of claim 11, Wherein the primary mash is
produced by an infusion procedure.
18. The method of claim 17, Wherein the infusion program
is provided at a density of approximately 35 kg/hL, With a
protein rest at betWeen approximately 45° C. to 55° C. for
approximately 10 to 20 minutes, folloWed by a sacchari?ca
tion rest at 60° C. to 70° C. for approximately 140 to 160
minutes.

19. A system for breWing a malt beverage, comprising:
a mash tun arrangement Which is structured to facilitate
mixing a mixture comprising Water and milled malt to

produce a primary mash;
a Wort-producing arrangement Which is structured to facili

tate producing Wort from the primary mash;
a mash kettle arrangement Which is structured to facilitate

producing a secondary mash; and
a distribution arrangement Which is structured to provide a

supernatant liquid comprising active enZymes from the
secondary mash to the Wort.

20. The system of claim 19, Wherein the Wort-producing
vessel comprises one of a lauter tun or mash ?lter.

21. A system for breWing a malt beverage, comprising:
a mash tun arrangement Which is structured to facilitated

mixing a mixture comprising Water and milled malt to

produce a primary mash;
a Wort-producing arrangement Which is structured to facili

tate producing Wort from the primary mash;
a fermenting arrangement Which is structured to facilitate
adding of yeast to the Wort to ferment the Wort;
a mash kettle arrangement Which is structured to facilitate

producing a secondary mash; and
a distribution arrangement structured to provide supema

tant liquid comprising active enZymes from the second
ary mash to the fermenting vessel.
22. The system of claim 19, Wherein the Wort-producing
vessel comprises one of a lauter tun or mash ?lter.

mixing a mixture comprising Water and milled malt to

produce a primary mash;
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