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A Process for the Production of a Seasoning Sauce from Bread

BACKGROUND OF THE INVENTION

Field of the Invention

_3"i . The lnvention relates to a process for the production
’of a seasonlng sauce from bread, which is similar to known soy

sauces, and the product therefrom.

Description of the Related Art

It is well known to produce soy sauce by a fermentation
process in which soybeans, in the form of whole beans or crusheg
defatted soybeans, and optionally wheat, usually in the form of a
roasted coarse meal, and salt are used in varying proportions.
Depending upon the kind of malt utilized, an enzyme-containing,

fungus-covered substrate, referred to as koji, is initially
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fro ead, which is simlar to known soy _sauces, and the product
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halophilus, and the yeast Zygosaccharomyces rouxii are preferred

for the fermentation bhase.

Contrary to previously known methods, where the natural
accompanying flora effected the fermentation, modern processes
use defined starter cultures. In the case of naturally fermented
sauces no mineral acid is employed for accelerating the
decomposition of the raw plant materials. This-iS'done
exclusively be means of enzymatic hydrolysis effected by the
fungal enzymes formed during the koji phase. 1In recent
developments, immobilized enzymes or immobilized microorganisms
are used for ferm?ntation. However, when the fermentation period
is shortened and the salt content is reduced during processing,
particulafly during mashing, the taste qualities of the sauces
thus achieved are not as good as those produced by the former .
proceso. After a prolonged maturing phase (approximately 3 to 6
months) the mash is refineq by squeezing¢ heating, turbidity
sedimenting and 1aye; filtration so as to yield the stable ready-
to-eat sauce. The traditionally prepared sauce -has a dark color
and a salty and full, roasty and malty flavor which is somewhat

unfamiliar to Western taste.
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Initiglb¥% and Aspergillus oryzae. The koji is then fermented in a

line solution at temperatures between 30 and 55°C.

In US Patent No. 4,115,591, a process is described for

he production of a koji. A kdj;-fungus is cultivated in a

Jodified koji substrate.at a temperature of 20:to 40°C for 30 to
00 hours in the presence of 0.05 to q& of_a:salt.of an aliphatic
arboxylic acid having up to 4 carbon atoms. The koji substrate
s selected from the group consisting of soybeans, defatted
oybeans, glutamine, rice, wheat, wheat brén, barley, oats, corn,
ish meal and other products. The resuiting koji is used for
rodpciﬁg fer&énted food products such as soy sauce, miso and
ake, by fermentation in a 22% salt solution at 30°C for 150

days.

EP-A-417 481 describes-a process for the production of

‘42 soy sauce by means of fermentation on the basis of a koji

 broduced by fermenting a mixture of comminuted soybeans and wheat

by means of a koji culture. The koji is hydrolyzed in aqueous
Suspension with enzymes obtained during the fermentation with the

§ k0ji culture, at 45 to 60°C for 3 to 8 hours, whereunon, after
' This Sheet Has Been Replaced

[T




- W dn AR A0 Wb Wadn Wee &

produced. The koji is then nmashed with salt water and subjected to a

mul ti-step frermentation, which conprises a conbined -hydrolytic process
with lactic acius pdteri®INs. 37952822 cdeseribes avpnocegsplfiare thehe
fermentati on organi sns used for the koji, production are the hypha fungi of
t he " Praductigreraf |d (proteimechydroyzaty achaving sal high| glutamigcasddceci
Pedoi coccus hal ophilus, and the yeast Zygosaccharonyces rouxii are

pr ef ezoretent prwhih f s mbtatnedh phadding a glutaminaset taggtherpwdkhous| y
known net hods, where the natural acconpanying flora effected the_

f er mentproten lytiie renzyme &5 65 proteintfcontainbng cstaringrvateriadne case

of naturally fernented .
such as soybeans or wheat gluten.

Agric. Biol. Chem. 49, 745-750 (1985) describes the

growth and respiration coefficient of thg fungus Aspergillus
oryzae, the fungus being cultivated on a solids substrate. Bread
is used as the solids substrate. The resulting koji is not

fermented any further.

An object of the presént invention is to produce a
seasoning sau@e similar to soy sauce, but which has a lighter
color, a high glutamate content, is less roasty as regards taste
and more neutral but harmonious so as to be better adapted_to the
Western trend of taste and which has the lowest possible sélt'
content. Another object was to shorten the production process to

a process period of less than 3 months.

It has now been surprisingly found that the proplems
according to the invention can be solved by use of certain
' process controls using raw materials nbtitraditionally employed
for soy sauce fermentation, namely by using an enzyme-containing,
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sauceg Barw¥iBar autadind sevedall @¢eshs/.or accelerating the deconposition of
the raw plant materials. This is done exclusively be neans of enzymatic

hydrol ysis effected by the fungal enzynmes fornmed during the koji phase. In
recent devel opnents, immobilized enzymes_or inmobilized m croorgani sns

are used for fernmentati orgUNMMARY €OF _THENINMENTEONent ati on period is
shortened and the salt content is reduced during processing, particularly

during mashing, the taste qualities of the sauces thus achieved are not as
good as those produced by the former process. After a prolonged maturing
phase (approxi Theepyodess accouding) tiohdhengresentefinvantihonguk®zang,
heating, turbidity sedinenting and |ayer filtration so as to.yield the

st abprocesdy fort theaproductionhoft aagicasondng sautssr dn shich AR a dark

col or
enzyme-containing, fungus-covered substrate is initially mashed

with water containing sodium chloride, the mash is subjécted to'

fermentation for a prolonged period of time and then clarified by

squeezing, pasteurizing and filtration. The process is

charac;e;iied.in that '

. a) bread containing wheat giﬁten is used as the
substrate, |

b) mashing is carried out with low-salt water, so

i'that the salt content in the mash is from about 4

to about 12%, preferably from about 7 to about 8%,
and

c) the fermentation is carried out in several steps
at temperatures decreasiﬁg from about 40 to about

45°C in the first step to room temperature in the

last step over a period of from 8 to 12 weeks.
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JP- A- s2166v8@xtdditishes igh aplataniatie tduntpemtiuand onasfa lhessaroasty sauce
based on protein-containing raw materials such as soybeans, soybean

pr ot [ eifdaveiraat Theapmocesshqatovjldesefor a rkofl utam, enzyhepcontainingl, k
protein, etc., and carbohydrate- containing raw materials such as sorghum
rice EmagpaMngengdmﬁubstrate, to be mashed with salt water,
fermenting the resulting mash over a prolonged period of time,
~and then clarifying, squeezing, pasteurizing and filtering. The
process is unique in that the substrate used is comprised of
bread made with wheat gluten, the mashing is carried out in salt
water, wherein the salt is present in a relatively low amount,
speeifically from about 4 to about 12% by weight, and the
fermentation is carried out in a number of eteps, during which

the temperature decreases.

The~enzyme-contain1ng, fungus-covered substrate used as
the starting material and referred to as koji in technical
language, is produced in any conventional manner, pro#ided
however, that divideq bread of wheat gluten is used as the
protein-containing.raw material. For example, it is possible to

. broceed in the manner described in EP-Al-417 481. For the
present invention, it is useful to employ a starter culture,
preferably Aspergillus oryzae. A dense mycelium forms on the
substrate, and this enzyme-containlng, fungus-covered substrate,
referred to briefly as koji, is then mashed with water containing
sodium chloride ane subjected to fermentation. It is also
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pot atthatmiasfrther eniyne adiitsiort £s , nécessaby choaakoplerstentbe using
suitabl e koji organisns, particularly Aspergillus soyae and Aspergillus

oryzroc@as koji is then fermented in a Saline solution at tenperatures
bet ween 3Q. and 55[err]C. I'n US Patent No. 4,115,591, a process -
I s described f'or the production of. a koji. A koji fungus is cultivated in

a nodified koji substrate at a tquerature of 20 to 40[err]C for 30 to
100 hours in t [fheratantdng marexsia Qﬁedﬁiﬁiﬁéﬁfeﬁﬂbbﬁ hbreadampde of
carboxylic acid having up to 4 carbon atons. koji substrate is

sel ecir M BRGHE R0 Frd @b A0 by Vtﬁiga‘tﬁlbe%ﬁs"h%? aﬂ'éﬁe“sb?%ans

glutan1ne ri ce, wheat, wheat bran, barley, oats,
protein), preferably from about 30 to about 60% by weight, and

about 80 to about 20% by weight of wheat flour and/or other
additives such as oét flakes, leguminous flour, lactqﬁrotein
and/or yeast extract, water and raising agents. The bread is
subjected to koji production and fermentation in the form of
slices or cubes. The bread is producéd according to known
processes'by baking or extrusion by boiiing. In order to
preserve and store the bread, it can be frozen as one piece or
air dried after dividing it into pieces. After thawing or
rehydrating,ithe bread is used as if it were fresh bread. The
bread texture (ﬁdisture, porosity) reﬁresents a good substrate

for solids fermentation, and the starter fungus, Aspergillus

oryzae, produces a dense mycelium on this gluten-rich substrate,
which covers the crumb surface. In particular, the proteolytic
enzymes including the glutaminases are activated during the koji

phase.

According to the invention, the bread is subjected to
mashing which is carried out using salt water. A weight ratio of
koji to salt water of approximately 1:1 to 1:5 is generally
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fish meal and other products. The resulting koji is used for producing
fermented food products such as soy sauce, mso and Sake, by fernentation
in a 22% salt sdcdrdingttS0ime réMbédimént, thegspresently claimeld A-417 481
describes a process for the production-of _a soy sauce by neans of :
f er mprotessn prroddurisanich ofthat ke fermentatiion isroanried outidinure of
comm nut ed soybeans and wheat by neans of a koji culture. The koji is
hydr dihresd stepmpue®he Sicstrstem i8 tat onzyempenaturecdfdfrpmgabout 40
fermentation with the koji culture, at 45 to 60[err]C for 3 to 8 hours,
mheré@p@@oqﬁtkﬁ°c for a period of from about 4 to out 14 days,
preferably about 8 to about 12 days. The second step is at a
temperature of from about 28 to about 32°C for from about 2 to
about 4 weeks, and the third step is at room temperature, from
-about 18 to about 25°C for from about 2 to about 6 weeks.

o According to a preferred embodiment of this process, it
proceeds in such a way that the initial fermentation step is
initiated while slowly heating to the fermehtation temperature of
from about 40 to about 45°C, and takes place for a period of
about 3 to 5'§ays, and is then carried out at this temperature
for about 4 to 14 days. 1In this case, the thermolabile

glutaminase activity is utilized to an optimum degree.

According to the process known from U.S. Patent No.
3,912,822, a high glutamate content can only be achieved when
enzymes are added. However, an even higher glutamate content is
obtained according to the presenﬁ'invention without enzyme

addition.

This Sheet Has Been Repl
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t he acheingncafvertiednintbogldtamatebati a highl levelt dn thie 1ater 19% the
m xture is subjected to a four to eight week fernentation. us
Pat entstages, of 2f{eementatiobes Acpooding tor thieepresenticinyention pridtis n
hydr. zatg, having a high glutamc acid content, which is obtained by
addi ngl®: PPsAtbledtthoutt adding i addit ponadoenzymesnapdewithout using

protein-containing staring materi al
an especially selected glutaminase-active microorganism.

The rapid protein degradation manifests itself in a
high amino nitrogen value (AN) as compared to the total nitrogen
(TN), and an AN/TN ratio of from about 0.55 to about 0.6 is
usually achieved within about 6 days. Monosodium glutamate (MSG)
is preferably released from the protein. In contrast to
pyroglptpmic acid, MSG has an enhancing effect; and an MSG/TN
ratio of.about 1.3 to about 1.7 is obégined Sy the process

-according to the present invention. In soy sauce this value is
usually not greater thaﬁ 1.0, and for the process set forth in
U.s. PatentiNo. 3,912,822, an amount of 0.86 glutamate is
indicéted, which corresponds to 1.08 MSG/TN, even though pure
wheat gluten is used therein. This is in contiast to the
substrate of the present invention which consists only partly of

wheat gluten.

Aftef ferméntation} the mature mash is processed as
usual by press-filtration, heating and optionally clarification
by membrane filtration. The clear seaéoning liquid can be
concentrated, mixed with salt and other carrier substances,

vacuum-dried and/or spray-dried. This Sheet Has Been Repla

RERE ][] i



such claims/ bedow.or wheat gl uten. Agric. Biol. Chem 49
750 (1985) describes the growth and respiration-coefficient of the
fungus Aspergillus oryzae, the fungus being cultivated on a solids

suhsirate- Bread is used as the solids substrate. The resulting koji
f ermented any further. Example In object of the present invention
Is to produce a seasoning sauce simlar to soy sauce, but which has a

745-

not-

lighter color, a high glutamate content, is |less roasty as regards taste
nore neutral_ but harnonious so as to be better adapted to the Western

and

trend of taste 128 Ik ivheat i HatendRrokpin (gentent 80%) were mixed

with the same amount of wheat flour (Type 550) as well as 15 g of
raising agent and kneaded into a firm dodgh, while about 225 ml
of water were added. The dough was shaped into bread and baked

thoroughly at 220° until it had adopted a light color.

. The bread was cut into cubes which were inoculated with
1% of a spore suspension of Asperqillus oryzae (culture obtained

from the German collection of microorganisms).

The cubes were then fermented on trays at 30°C for
about 70 hours, with high humidity and intense aeration of the
substrate having to be ensured, until a dense white mycelium

grew.

The substrate was mashed with 1.5 times the amount of
salt water in a fermentation vessel, so that the mash had a salt
content of 7%. Accompanied by occasional thorough mixing the
batch was initially kept at 30°C for 3 days and then at 42°c for

another 12 days. During this time the mash liquefied swiftly and

_10_
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14 days. The alcohol content increased to 2.0% in this phase,

and the pH was 1owgted from an initial value of 5.8 to about 5.1.

For the purpose of maturing, storage at room
temperature for 4 weeks was favorable. For processing, tﬁe mash
was squeezed under pressure, pasteurized and membrane-filtered.

The clear seasoning liquid'had a full and harmonious taste.

Example 2

. 156 g of wheat giuten were kneaded into a firm dough
with the sam%uamount of peameal as well as 15 g of raising agent
and 15 g of durds, while 220 ml of water were added. The dough
was shaped into ﬁread and baked at 220°C until it had adopted a
light color. The process then processed as outlined in

Example 1.

This Sheet Hag Beep R
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f ungus- coveranl endyte-ecentainingpf fungusiedovered subshrateglist dmitially

According to the invention, the koji is mashed with water that is
rel ativel y Imashed sedth memecpntmmgdsodinurthoaiden thei mash ds
carried out_in several steps. SUMVARY .CF THE

| \VENTI ON _subjected tahtermentation cieni agp:elengegree«ﬁﬁpdu Rfedmen ands o
process for the production of a seasoning sauce, in which

enzyne- cont &ihemELanified by Squeezing s spasteurizing P?dnﬁ§ﬂr€'€ati°n'

wherein:

a) the substrate comprises bread containing wheat gluten;

b) the mashing is carried out with'salt water, so that the
salt content in the mash is from about 4 to about 12%
by weight; and

c) the fermentation is carried out in three steps at
décreasing temperatures for a period of from about 8 to

about 12 weeks.

2. The process of claim 1, wherein the substrate comprises a
bread made of from about 20 to about 80% by weight of wheat

flour.

3. The process of claim 1 wherein the bread is in the form of

slices or cubes..

4. The process of claim 1, which further comprises the addition

of one or more microorganisms chosen from the group

consisting of Asperqillus oryzae and qupsaccharomzces

rouxii, and combinatlons thereof.
This Sheet Has Been R,
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wi th wat er addedailm rthes ddrmentiatdond&terhe mash is subjected to
fermentation for a prolonged period of tine and then clarified by

squeezi ng, pasteurizing and filtration. The process is characterized in

t hat a) bread containing wheat gluten is used as the

subst Pat e, The processb)of cladm g wherein the) fermentatipnis Gargieds,
that the salt content in the mash is from to 1;@% :
preferab|y0ppoﬁp three gkeps, a first stegﬂip at a tempqsatuq%e rom
fermentation is carri-ed _out in several st eps at tenperatures

decr easi ng2PPYk 480ty about 45°C £ A &9 ahant 34 da¥Se R o room

tenperature Iondhstep is at a temperature of from about 28 to about

32°C for about 2 to about 4 weeks, and a third step is at
room temperature, of from about 18 to about 25°C for about 2

to about 6 weeks.

7. Thg process of claim 6 wherein the first fermentation step

is from about 8 to about 12 days.

8. . The process of claim 6, wherein the initial fermentation
step isibarried about by heating to the fermentation’
temperature of 40 to 45°C for from about 3 to about 5 days
and then maintaining this temperature for about 4 to about
14 days, and the third fermentation step is for from about 2

to about 5 weeks.

9. The product produced from the process of claim 1.

" This Sheet Has Been Replaced
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fungus-covered substrate, to be nashed with salt water, fernenting the
resulting mash over a prolonged period of tinme, and then clarifying,
squeezing, pasteurizing and filtering. The process is unique in that the
substrate used is conprised of bread made with wheat gluten, the mashing
Is carried out in salt water, wherein the salt is present in a relatively
| ow anmount, specifically from 4 to 12% by weight, and the fernentation
is carried out in a nunber of steps, during which the tenperature

decr eases. : The enzyne-contai ni ng, fungus-covered substrate
used as the starting material and referred to as koji in technical

A Process for the Production of a Seasoning Sauce from Bread

BACKGROUND OF iﬂE INVENTION

Field of the Invention
The invention relates to a process for the production
of a seasoning sauce from bread, which is similar to known soy

sauces, and the product therefrom.

Description of the Related Art

It is well known to produce soy sauce by a fermentation
process in which soybeans, in the form of whole beans or crushe@
defatted soybeans, énd optionally wheat, usually in the form of a
roasted coarse meal, and salt are used in varying proportions.
Depending upon the kind of malt utilized, an enzyme-containing,

fungus-covered substrate, referred to as koji, is initially
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| anguagehYd=oItdquBEECEFS AHFhc bRl ReAdr MFRRALIHISTRERACHBUedBR, t hat
di vi ded pr e« q.qu;lg\r{;gﬁgée.gl %%nfle?méi%l%%ﬁﬁ EP an f¥nfl Gls3aCoSE Ay araw

mat eri al . I'S pOSSI oceed in the manner descri bed

in EP- Al pAdduct3bn k@ tR&€ hyPh&Seitgil l&‘feﬂhéoﬂzrdin inspeggfliud @rgmpkOy a
starter culture, preferably Aspergillus oryzae. A dense nyceliumforns on

the suber it sovaRd tHhe mZymlmMMaMm& substrat e,
referred to briefly as IS then maghed wi th water, contalr}ing sodi um
chi or i dehaifphidazec28d T ForiE uxll are preterred

for the fermentation phase.

Contrary to previously knowp methods, where the natural
accompanying flora effected the fermentation, modern processes
use gefined starter cultures. In the case of naturally fermented
sauces no mineral acid is employed for accelerating the
decomposxtion of the raw plant materials. This is done
exclusively be means of enzymatic hydrolysis effected by the
fungal enzymes formed during the koji phase. 1In recent
developments, immobilized enzymes or immobilized microorganisms
ars used for fermentation. However, when the fermentation period
is shortened and the salt content is reduced during processing,
particularly during mashing, the taste qualities of the sauces
thus achieved are not as good as those produced by the former .
process. After a prolonged maturing phase (approximately 3 to 6
months) the mash is refined by squeezing, heating, turbidity
sedimenting and layer filtration so as to yield the stable ready-
to-eat sauce. The traditionally prepared sauce has a dark color
and a salty and full, roasty and malty flavor which is somewhat

unfamiliar to Western taste.
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as,soybeans, soybean protein, wheat, barley, wheat gluten, corn
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. atron 1 at1on phase, the koji~ enzynes are
act i vat eglngunihg &V thad e @l A\GA QAN £ PSS HIUNE, rdee bhad, néhdatr biran,enzyne
addi ti oh®1's necessary to accelerate the process. The starting

mat er i ajogazed melpsséss atlard cadiduwel®, oftcfr dimom2ghieh 8dwy idei ght, of

wheat gluten (80% protein), referably from. 3Q t 60% b i gh
made usgng sui%able oniporganismgc particd%ar?y A§pg:§§1 usg t, and

coyae and Aspergillus oryzae. The koji is then fermented in a

galine solution at temperatures between 30 and 55°C.

In US Patent No. 4,115,591, a process is described for
t+he production of a koji. A kdj; fungus is cultivated in a
modified koji substrate at a temperature of 20 to 40°C for 30 to
100 hours in the presence of 0.05 to 8% of a salt of an aliphatic
carboxylic acid having up to 4 carbon.atoms. The koji substrate
i.s selected from the group consisting of soybeans, defatted
soybeans, giutamine, rice, wheat, wheat bran, barley, oats, corn,
ﬁish meal and other products. The resuiting koji is used for
Qroducing fe;mented food products such as soy sauce, miso and
sake, by fermentation in a 22% salt solution at 30°C for 150

days.

EP-A-417 481 describes a process for the production of
2 soy sauce by means of fermentation on the basis of a koji
_Produced by fermenting a mixture of comminuted soybeans and wheat
by means of a koji culture. The koji is hydrolyzed in aqueous
Suspension with enzymes obtained during the fermentation with the

koji culture, at 45 to 60°C for 3 to 8 hours, whereupon, after
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fl akes,

fermentation.
20% by wei ght -of wheat flour and/or other additives such as oat
| egum nous flour, |lactoprotein and/or yeast extract, water and

rai sing agents
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store the bread, it can be frozen as one piece or air dried after dividing

it |ht()|ﬁ°@@é§t Aﬁhiﬁhtﬂﬁanbhgimﬂd hYEHﬁé#aglnggluﬁnmﬂuﬂeadtQ9$ﬁm§€dW§Sh|f it
were fresh br TQ% bread texture &nn sture, !Foro Lﬁ% %pr Ents a good
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oryzae,

@aeﬂusessaysmgeogv&ﬁéwramem' s gluten-rich substrate,

Agric. Biol. Chem. 49, 745-750 (1985) describes the

growth and respiration coefficient of the fungus Aspergillus
oryzae, the funqus being cultivated on a solids substrate. Bread
is used as the solids substrate. The resulting koji is not

fermented any further.

An object of the present invention is to produce a
seasoning sauce similar to soy sauce, but which has a lighter
color, a high glutamate content, is less roasty as regards taste
and more neutral but harmonious so as to be better adapted té the
Western trend of taste and which has the lowest possible sélt
content. Another object was to shorten the production process to

a process period of less than 3 months.

It has now been surprisingly found that the problems
according to the invention can be solved by use of certain
process controls using raw materials not-traditionally employed

for soy sauce fermentation, namely by using an enzyme-containing,
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i According to the invention, the koji is mashed with water that is
whi ch covers the crunb surface. In particular, the proteolytic enzynes

I ncl udi rglatievglyutlon DASES] lahdachen adutslj editeidngot hernentati@hnaséhich
According to the invention, the bread is subjected to mashi ng which is
carri ed i{ufaxiafy okl tnyRevaralaskePght ratio of koji to salt water of 1:1
to 1:5 is generally - 8-

SUMMARY OF THE INVENTION

The process according to the present invention, is a
process for the production of a seasoning sauce, in which an
enzyme-containing, fungus-covered substrate is initially mashed
with water containing sodium chloride, the mash is subjected to
fermentation for a prolonged period of time and then clarified by
squeezing, pasteurizing and filtration. The process is
characterized in that

- a) bread containing wheat éiuten is used as the
| substrate,
b) mashing is.carried out with low-salt water, so
that the salt content in the mash is from about 4
to about 12%, preferably from about 7 to about 8%,
and
c) the fermentation is carried out in several steps
at temperatures decreasing from about 40 to .about
45°C in the first step to room temperature in the

last step over a period of from B to 12 weeks.

This heet Has Been Replaced REPLAGEMEN - SHEET

I e




44 presehl process provides 1or the production of a

observed. sBagofdhy SauteRinieh ibes sRlilar'@beEoySeshdd) puRShE NG dnterdeReral ly
from 4 to 12% preferably from 7 to 8% by weight. Accor di ng

to one enwederenexhitiitsecbdéghl glutiamavedcoptent sand hascadtessidvalsihgt t he

fermentatigQn is carried out in three steps. The first step is at a
terrperatufgagf’rfro © RYOocSess BEPHESSCIPEr 2akpdti AP Snzymensontainings days,

f er abl L h 0 ' erature.of from
Do - aaingts Coverel subkizacd %o BRORLLREE Al & Farf BT S 051 0 ot

room t enpeeameneind rth@ resulting mash over a prolonged period of ti@e,
and then clarifying, squeezing, pasteurizing and filtering. The
process is unique in that the substrate used is comprised of
bread made with wheat-gluten, the mashing is carried out in salt
water, wherein the salt is present in a relatively low amount,
specifically from about 4 to about 12% by weight, and the
fermenpa;{on is carried out in a number of gteps, during which

the temperature decreases.

The enzyme-containing, fungus-covered substrate used as
the starting material and referred to as koji in technical
language, is produced in any conventional manner, provided
however, that divide§ bread of wheat gluten is used as the
protein-containing raw material. For example, it is possible to
proceed in the manner described in EP-Al1-417 48l1. For the
present invention, it is useful to employ a starter culﬁure,
preferably Aspergillus oryzae. A dense mycelium forms on the
Ssubstrate, and this enzyme-containing, fungus-covered substrate,
referred to briefly as koji, is then mashed with water containing

sodium chloride and subjected to fermentation. It is also
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preferred
initial f
f er ment at
period of
to 14 day

utilized to an optimum degree.

fromU. S.

IOUXll, during rermentacion. Al The ILellicliitallull plidot, Lils AV i

259hel GfOradtioited BP the WAGKSal elevated temPéEdulielgsbo a

enbodi nent of this process, it proceeds in such a way that the

arhasnnat furtheregnizgme i addiitdoedishnécessamy \toheseeIRrate the

ion tenperature of from 40 to 45[err]C, and takes place for a

PT9CLES5 days, and is then carried out at this tenperature for

s. In this case, the thernolabile glutam nase activity is

Pat ent Norhe 3t2312i8@ hatariiaghugédt psrabee fzorbept bread ok bE

achi eved when

from about 20 to about 80% by weight, of wheat gluten (80% _
protein), preferably from about 30 to about 60% by weight, and
about 80 to about 20% by weight of wheat flour and/or other
additives such as oat flakes, leguminous flour, lactoprotein
and/or yeast extracﬁ, water and raising agents. The bread is
subjected to koji production and fermentation in the form of
slices or cubes. The bread is produced according to known
processes.by baking or extrusion by beoiling. 1In order to
preserve and store the bread, it can be frozen as one piece or
air dried after dividing it into pieces. After thawing or
rehydrating, the bread is used as if it were fresh bread. The
bread texture (moisture, porosity) represents a good substrate

for solids fermentation, and the starter fungus, Aspergillus

oryzae, produces a dense mycelium on this gluten-rich substrate,
which covers the crumb surface. 1In particular, the proteolytic
enzymes including the glutaminases are activated during'the koji

phase.

According to the invention, the bread is subjected to

mashing which is carried out using salt water. A weight ratio of

According to the process known

koji to salt water of approximately 1l:1 to 1l:5 is generally
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generally from about 4 to 12%, preferably from about 7 tq about _
enzynes are added. However, an even higher glutamate content is obtained

accor di ng8% oyt meighbsent i nvention wit hout enzyme addition.
The wel | -cal cul ated use of bread for koji fernmentation produces a
surprisingly high hydrolytic enzyme activity, particularly a high

gl utam nase aCtiViR¥cof&¥igr@Beéﬁéﬂbdﬂcﬂkﬁghﬂ? the presently claimed
process proceeds such that the fefmentation is carried out in
three steps. The first step is at a temperature of from about 40
to about 45°C for a period of from about 4 to about 14 dayst
preferably about 8 to about 12 days. The second step is at a
temperature of from about 28 to about 32°C for from about 2 to
about 4 weeks, and the third step is at room temperature, from

about 18 to about 25°C for from about 2 to about 6 weeks.

_ According to a preferred embodiment of this process, it
proceeds in such a way that the lnitial.fermentation step is
initiated while slowly heating to the fermentation temperature of
from about 40 to about 45°C, and takes place for a period of
about 3 to 5 days, and is then carried out at this temperature
for about 4 to 14 days. In this case, the thermolabile

glutaminase activity is utilized to an optimum degree.'

According to the process known from U.S. Patent No.
3,912,822, a high glutamate content can only be achieved when
enzymes are added. However, an even higher glutamate content is
obtained according to the present invention without enzyme

addition.
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_ particularly a high glutaminase activity, the released glutamine
bei ng converted into glutamate at a high level I1n the |later stages of

f er ment at i beingAcoorerhed timtiohglptamadiet atnachighnleveli dn the pasrh| e wi t hout
addi ng addi tional _epzynmes and without usin an especi al sel ected

G ut o nasEEasaE o8 PFERARAA mACcoralg S0 Hayafesint LdyETiGE. "this

degr adat i of, et Sl ! obs . JHcEAGHET ool b Rl ko e e 13

conpared to ?ﬁgstotal nitrgggnaiﬁ%' gﬁg%gﬂgg %é%%%dratio of from 0?55 to
0.6 is usaraldspeadhl by etk lwicttlhd ng Alvaitii nGsdayst 1 W miisadornganis.amat e ( MSG

is preferably released fromthe protein. In contrast to pyroglutam c acid,
M5G has an enhancing effect, and an MSG TN ratio of 1.3 to 1.7 is

obtained by he proggss . a°Rridit LaoklGaPLER ShindeAbeR! 10014 1,59 SAUCE
high amino nitrogen value (AN) as compared to the total nitrogen
(TN), and an AN/TN ratio of from.aﬁout 0.55 to about 0.6 is
usually achieved wighin about 6 days. Monosodium glutamate (MSG)
is preferably released from the protein. 1In contrast to
pyroglutamic acid, MSG has an enhancing effect, and an MSG/TN
ratio of-about 1.3 to about 1.7 is oﬁt;ined sy the process
according to the present invention. 1In soy sauce this value is
usually not greater than 1.0, and for the process set forth in
U.S. Patent No. 3,912,822, an amount of 0.86 glutamate is
indicated, which corresponds to 1.08 MSG/TN, even though pure
wheat gluten is used therein. This is in contrast to the

substrate of the present invention which consists only partly of

wheat gluten.

After fermentation, the mature mash is processed as
usual by press-filtration, heating and optionally clarification
by membrane filtration. The clear seasoning liquid can be

concentrated, mixed with salt and other carrier substances,

vacuum-dried and/or spray-dried.
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present invention but are not meant to be limiting in any way.

usual ly no reater thap 1. d.for the process . set forth i U. Pat ent
No. 3,912, %Eg,m%%tsaﬁd@ng"ﬁ?gﬂ% theutareRtt 9 "ﬁ'ﬁﬂi BE &FF &ﬁf@h ¥ E8sponds
to 1.08 NSehdhns Bt hough pure wheat gluten is used therein. This is in
contrast to the substrate of the present invention which consists only

partly of wheat gluten. - After fernentation, the mature mash
I s processed as wusual by press-filtration, heating and optionally
clarification by nenbrane filtratioBXam@e d ear seasoning |iquid can be

concentrated, m xed with salt and other carrier substances, vacuumdried
and/ or spray-dried.
150 g of wheat gluten (protein content 80%) were mixed

with the same amount of wheat flour (Type 550) as well as 15 g of
raising agent and kneaded into a firm dough, while about 225 ml
of water were added. The dough was shaped into bread and baked

.thoroughly at 220° until it had adopted a light color.

. The bread was cut into cubes which were inoculated with
1% of a spore suspension of Aspergillus oryzae (culture obtained

from the German collection of microorganisms).

The cubes were then fermented on trays at 30°C for
about 70 hours, with high humidity and intense aeration of the
substrate having to be ensured, until a dense white mycelium

grew.

The substrate was mashed with 1.5 times the aﬁount of
salt water in a fermentation vessel, so that the mash had a salt
content of 7%. Accompanied by occasional thorough mixing the
batch was initially kept at 30°C for 3 days and then at 42°C for

another 12 days. During this time the mash liquefied swiftly and
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-10- The foll ow ng exanples are to further illustrate the
present ‘invention but are not neant to be limting in any way. The neets
and bounds® glnpaediym aivtomatp/titrogenseatiorat 1.4 vae medsines whenw.

Exanpl e ]'the ﬁitrogen content was 1.9%.

‘Then, the yeast Zyqosaccharomyces rouxiil (salt-adapted,

obtained from the German collection of microorganisms) was used
for inoculation and the mash was allowed to ferment at 30°C for
14 days. The alcohol content increased to 2.0% in this phase,

and the pH was lowered from an initial value of 5.8 to about 5.1.

For the purpose of maturing, storage at room
temperature for 4 weeks was favorable. For processing, tﬁe mash
,was squeezed under pressure, pasteurized and membrane-filtered.

The clear seasoning liquid had a full and harmonious taste.

Example 2

. 150 g of wheat gluten were kneaded into a firm dough
with the same amount of peameal as well as 15 g of raising agent
and 15 g of curds, while 220 ml of water were added. The dough
was shaped into Sread and baked at 220°C until it had adopted a
light color. The process then processed as outlined in

Example 1.
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150 g of vhieat PgPAPERST F%t &hA RERAUSHLCBOOE AcPersaAnisg Saiiqe HRevWBhnk
ot of 0t ik 5l 58 45 00 TR

kneaded into a firmdough, € about of water we

dough was shapedshed ovitteadtandeditedshinghssueh | shidk 1de[@ie hadRt is it had
adopted a light color. The bread was cut into cubes which were

i nocul at ed wi t Fub1e6%d £osfermentiafionsifon af prelnngedl bemiast pLabifeudndir e
Cubos ver et ho§ R FEIE oGPy FARHER P o] BF PTG a B LS TAGEPR, it
high hum dity @nréréigense aeration of the
a) the substrate comprises bread containing wheat glhten;
b) the mashing is carried out with salt water, so that the
salt content in the mash is from about 4 to about 12%
by weight; and
c) the fermentation is carried out in three steps at
decreasing temperatures for a period of from about 8 to

about 12 weeks.

2. The process of claim 1, wherein the substrate comprises a
bread made of from about 20 to about 80% by weight of wheat

flour.

3. The process of claim 1 wherein the bread is in the form of

slices or cubes.

4. The process of claim 1, which further comprises the addition
of one or more microorganisms chosen from the group

consisting of Aspergillus oryzae and Zygosaccharomyces

rouxii, and combinations thereof.
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to the substrate before mashing and allowed to grow until a

substrate havi 0 r.ed, [ ' ' .
Tﬁe substrate J@éﬁgﬁggwttﬁ%dgoﬂéﬁ% %}q‘e@s% shée inybes ré% rjisa
fernmentati on \ere@d inSehéhférreneatbom stp.a salt content of 7%

Acconpani ed by occasional thorough mxing the batch was initially kept at
30[err]C for 3 days and then at 42C for another 12 days. During this tine

the mash é’ I quelrl{ee%rg\éme;glgf acr].gim 1, wherein the fermentation is carried

out in three steps, a first step is at a temperature of from
about 40 to about 45°C for about 4 to about 14 days, a
second step is at a temperature of from about 28 to ab;ut
32°C for about 2 to about 4 weeks, and a third step is at
room temperature, of from about 18 to about 25°C for about 2

to about 6 weeks.

7. The process of claim 6 wherein the first fermentation Step

is from about 8 to about 12 days.

B. . The process of claim 6, wherein the initial fermentation
step is carried about by heating to the fermentation
temperature of 40 to 45°C for from about 3 to about 5 days
and then maintaining this temperature for about 4 to about
14 days, and the third fermentation step is for from about 2

to about 5 weeks.

9. The product produced from the process of claim 1.
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a nonosodi um gl utamate/ nitrogen ratio of 1.4 was neasured when the
nitrogen content was 1. 9% Then, the yeast Zygosaccharonyces
rouxli (salt-adapted, obtained fromthe Gernan collection of

m croorgani snms) was used for inoculation and the mash was allowed to
ferment at 30[err]C for 14 days. The al cohol content increased to 2.0%in
thi s phase,

A process for the production of a seasoning sauce in
which an gnzyme-containing, fungus-covered substrate comprising
divided bread of wheat gluten. The substrate is mashed with salt
water; the mash is subjected to a'thfée stage fermentation and

then clarified by squeezing pasteuring and filtration.

5.
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and the pH was Tower 69 FPEAWSIEAPR oF% di0dd 4F B2ghgd wiByatex that is
For the pur pere:ivielyalowi i, saltObAgerdn su®Yect 8APES HetmBnt 9€1dh, Ve enWas
favorable. For processing, the mash was squeezed under pressure,

past eur i zedtArkRaFdEr ank- $1 |gevegd]l s€éms.cl ear seasoning liquid had a full
and harnoni ous taste. Exampl e 2

150 g of wheat gluten were kneaded into a firmdough wth the sanme anopunt

of peaneal as well as 15 g of &AhSRYICROPERE 1 @AGrEand Of curds, while 220
m of water were added. The dougn

The process according to the present invention, is a
process for the production of a seasoning sauce, in which an
enzyme-containing, fungus-covered substrate is initially mashed
with water containing sodium chloride, the mash is subjected to
fermentation for a prolonged period of time and then clarified by
squeezing, pasteurizing and filtration. The process is
characterized in that

a) bread containing wheat giuten is used as the

substrate,

b) mashing is carried out with low-salt water, so

that the salt content in the mash is from about 4
to abeut 12%, preferably from abeut 7 to about 8%,
and

c) 'the fermentation is carried out in several steps

at temperatures decreasing from abeut 40 to abeut
45°C in the first step to room temperature in the

last step over a period of from 8 to 12 weeks.
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The present process provides 1for the proauction o a

vas shaped | i3 k3R NPaliAlndls 22l 1ilr] Equlby! si sa&c@actu%dwﬂbrﬁeﬂ aght

The process t

en processed as out

Wiatcdioxr;! aknEslits a high. glnkairameeesnf.enttm praajacﬂ.em xsfasky
seasoni ng sauce, i,n which

flavor. The process provides for a koji, an enzyme-containing,
'fungus-covered substrate, to be mashed with salt water,
fermenting the resulting mash over a prolonged period of ti@e,
and then clarifying, squeezing, pasteurizing and filteriné. The
process is unique in that the substrate used is comprised of
bread made with wheat'gluten, the mashing is carried out in salt
water, wherein the salt is present in a relatively low amount,
specifically from ahout 4 to abeut 12% by weight, and the
fermenpa;%on is carried out in a number of §teps, during which

the temperature decreases.

The enzyme-containing, fungus-covered substrate used'as
the starting material and referred to as koji in technical
language, is produced in any conventional manner, provided
however, that divideq bread of wheat gluten is used as the
protein-containing raw material. For example, it is possible to
proceed in the manner described in EP-Al1-417 481. For the
present invention, it is useful to employ a starter culture,

preferably Asperqillus oryzae. A dense mycelium forms on the

substrate, and this enzyme-containing, fungus-covered substrate,
referred to briefly as koji, is then mashed with water containing

sodium chloride and subjected to fermentation. It is also
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rouxili, during Irerxmentation. AN the lLermeaellitdlLluil pildes, LUT AU js

an enzynmemGonbai i hetfivages o\ deednttbs] ref Svdted tiehpatdture, so mashed

with water containing sodiumchloride, the mash is subjected to

f er ment attihat hor fartires! engemne peiditdoof 18| necessrry to acreleiat& thred by
squeezi ng, pasteurizing and filtration, wher ei n: a) the
subst r at @*C6fpFfrses bread contai ni ng wheat gl uten; b) the mashing is
carried out with salt water, so that the salt content in the nmash
is from 4 to 12% by wei ght; and c) the fermentation is
carried out in thrase stapsing material usdéciegstatprabipebraad gadeoefa
period of from 8 to : 12 weeks.

from abeut 20 to abeut 80% by weight, of wheat gluten (80%
protein), preferably from abeut 30 to abeut 60% by weight, and
about 80 to about 20% by weight of wheat flour and/or other
additives such as oat flakes, leguminous flour, lactoprotein

and/or yeast extract, water and raising agents. The bread is

subjected to koji production and fermentation in the form of
slices or cubes. The bread is produced according to known
processes.by baking or extrusion by boiling. 1In order to
preserve and store the bread, it can be frozen as one piece or
air dried after dividing it into pieces. After thawing or
rehydrating, the bread is used as if it were fresh bread. The
bread texture (moisture, porosity) represents a good substrate

for solids fermentation, and the starter fungus, Aspergillus

oryzae, produces a dense mycelium on this gluten-rich substrate,
which covers the crumb surface. In particular, the proteolytic
enzymes including the glutaminases are activated during the koji

phase.

According to the invention, the bread is subjected to
mashing which is carried out using salt water. A weight ratio of

koji to salt water of -appreximately l:1 to l:SIis generally
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generally from abeut 4 to 12%, preferably from abeut 7 to about
2. The process of claim1l, wherein the substrate conprises a br ead
made of fro8ts R0 wwedght80% by wei ght of wheat - flour. 3. The process
of claim1 wherein the bread is in the form of slices or cubes. 4.
The process of claim1, which further conprises the addition of one or
Tore M Cr oor gani S gRSER @8 SKE ditRdBment, GADFreklRE1plcKARRLOI || Us
oryzae and Zygosaccharonyce rouxii, .and conbinations thereof.

process proceeds such that the fermentation is carried out in
three steps. The first step is at a temperature of from abeut 40
to about 45°C for a period of from abeut 4 to about 14 daysﬂ
preferably abeut 8 to abeus 12 days. The second step is at a
temperature of from abeut 28 to abeut 32°C for from abeut 2 to
about 4 weeks, and the third step is at room temperature, from

About 18 to about 25°C for from about 2 to abeut § weeks.

) According to a preferred embodiment of this process, it
proceeds.in such a way that the initial.fermentation-step is
initiated while slowly heating to the fermentation temperature.of
from about 40 to abeuwt 45°C, and takes place for a period of
about 3 to 5 days, and is then carried out at this temperature
for abeut 4 to 14 days. 1In this'case, the thermolabile

glutaminase activity is utilized to an optimum degree.

According to the process known from U.S. Patent No.
3,912,822, a high glutamate content can only be achieved when
enzymes are added. However, an even higher glutamate content is
obtained according to the present invention without enzyme

addition.
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particularly a high glutaminase activity, the released glutamine
5. The process of claim4, wherein Aspergillus Oryzae is added to the

substrat e bebeirg rewhiergedniintd Igdweanate grtow hiyhl lavel in dbrsbatewcel i um

has devel oped. and Z&/fgosaccharonyces rouxii is added in the
fernment ati onSEREF 9F TETMeRRALINN,cRSCRAINGER EheyPERRANT LR¥EREIntAtLSon

Is carried g possible without adding additional enzymes and without using

an especially selected glutaminase-active microorganism.

The rapid protein degradation manifests itself in a
high amino nitrogen value (AN) as compared to the total nitrogen
(TN), and an AN/TN ratioc of fromweﬁeut 0.55 to abeut 0.6 is
usually achieved within about 6 days. Monosodium glutamate (MSG)
is preferably released from the protein.' In contrast to
pyrog{utgmic acid, MSG has an enhancing effeci, and an MSG/TN
‘ratio of abeut 1.3 to ekeout 1.7 is obt;ined ﬁy the process
according to the pfesent invention. 1In soy sauce this value is
usually not greater than 1.0, and for the process set forth in
U.S. Patent No. 3,912,822, an amount of 0.86 glutamate is
indicated, which corresponds to 1.08 MSG/TN, even though pure
wheat gluten 1is used therein. This is in contrast to the
substrate of the present invention which consists only partly of

wheat gluten.

After fermentation, the mature mash is processed as
usual by press-filtration, heating and optionally clarification
by membrane filtration. The clear seasoning liquid can be
concentrated, mixed with salt and other carrier substances,

vacuum-dried and/or spray-dried.
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out in thrée sthePFocgssifax theepreduction ofrpesapsening sppef 1in whight o
45C for 4 to 14 days, _a secopd step is_at a .t ratur f, f,rom 28
to 32[err]ﬁf1%3?¥m5-f%9t%f“ﬁggks,“Qﬁﬁf%%ofﬁffa §Y%§¥q%§ea§s fhf%%%ﬁ&%
tenperature, Ofmdshed wifh twataROUbne{ Mg Goli@tm hloridel,0thé MEAKSs 7.
The process of claim6 wherein the first fernmentation step is from 8
to 12 days. suwjecthd o d=amenbitidmifiorca pirelenged lperiadiofiltime and
fermentation carried about by heating to the _fernmentation

st '
t enperat ure of 9ﬁ?“t8?g§k§¥?ﬂ'bﬂrﬁﬂ?e%F%Q9' pagkeurizing and flltration,

wherein:

a) the substrate comprises bread containing wheat giﬁten;

b) the mashing is carried out with salt water, so that the
salt content in the mash is from about 4 to abeut 12%
by weight; and

c) the fermentation is carried out in three steps at
decreasing temperatures for a period of from abeut 8 to

abouk 12 weeks.

2. The process of claim 1, wherein the substrate comprises a
bread made of from abeut 20 to abeut 80% by weight of wheat

flour.

3. The process of claim 1 wherein the bread is in the form of

slices or cubes.

4. The process of claim 1, which further comprises the addition

of one or more microorganisms chosen from the group

consisting of Aspergillus oryzae and Zygosaccharomyces

rouxii, and combinations thereof.
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to the substrate before mashing and allowed to grow until a

and then mai ngainin IS t efatyre for 4 to 14 s..apd. the third
fer ment ati on é?é%e i'%"#erolrmfnr E[ﬁ? ‘{f"eqﬁpe?oa“% %ﬂ@@%&%ﬁi

produced fromatiéd PLHGRES retnédtdtloh step.

6. The process of claim 1, wherein the fermentation is carried
out in three steps, a first step is at a temperature of from
abeut 40 to abeus 45°C for about 4 to abeut 14 days, a
second step is at a temperature of from abeout 28 to ab;ut
32°C for abeut 2 to about 4 weeks, and a third step is at
room temperature, of from about 18 to about 25°C for abeut 2
to about 6 weeks.

7. Thg process of claim 6 wherein the first fermentation step

is from abeut 8 to abous 12 days.

8. The process of claim 6, wherein the initial fermentation
step is carried about by heating to the fermentation
temperature of 40 to 45°C for from abeut 3 to abeut 5 days
and then maintaining this temperature for abeut 4 to -ebeut
14 days, and the third fermentation step is for from abeut 2
to abeut 5 weeks.

9. The product produced from the process of claim 1.
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