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16 JUL 2004 PRODUCTI ON OF HYDROLYSATE SEASONI NG FI ELD OF THE | NVENTI ON 5
The present invention relates to a process for the production of ajg JUL it
hydrol ysate seasoning, nore particularly to the production of hydrol ysate
seasoning by the biological hydrolysis of a protein containing material.
BACKGROUND OF THE | NVENTION 10 In our co-pendi ng EP- A-0824873, we descri bed
a process for the production of a seasoning which conprises preparing a
fermented protein koji froma protein cohtaining material and a

car bohydr at ' nted protein koji at a tenperature

bet ween 15c%£§@wg)ﬁﬂi@im§@EoSEASmQNiMGperi od of 15 from6
hours to 28 days characterised in that inoculation with a culture of a
lactic acigyp ' ' |.ation density of from 103 to 107 cfu/g of
fernment ed g?]dﬁﬁ ﬁﬁkﬁﬁgl\z{}m out either in the fermented protein koji
stage or in the hydrolysis stage. The purpose of the lactic acid bacteria
is to pnhi bi rowt h,of contam natin acteria and protect the koji
from abnor rrg?l e%gﬁﬁf@ﬁ%ﬁ?%ﬁﬂei ?)Bf?“e@gé 95 'bﬁ pEQRRASenRf ashydrolysate

cont anmi nat i BeASOALIZ: miere Iﬁmtreulladgttbdhapmﬂthﬂibh&fﬂ}@rdmlgsatb%@is&ﬁﬁg %Esakﬁ
(L.sake) prg : ' [ drol vsing enzynmes. APl ZYM kit has
been used tomégglgg?ﬂg@?nﬁ%@g?%%{elﬁ\i? ?@?1855%%8%%' by the lactic acid
bacteria such as phosphat ases, |ipases, 25 am nopepti dases (I eucyl -,

val yl -, cySBWGKGmmwFMEWVB]]WEONa“d car bohydrases
yl'-B-g

(gal act osi dase, gl ucosi dase, N acet ucosam ni dase). However they do
not pr"bduce gl utam nase activity extracellularly. Anmong the carbohydrases

g SN e e S
comoniy f asadonmekfich compaSii¥Pitnae femeaiFd pBe KRAOB A PRIPR
produce Cifantaaeg paterisland a capohydrage,tnalrolysitgahe famietted pbtesn Rbjifagngal
cell walls.atemperature between 15°C and 60°C and a pH of from 4.5 to 10 for a period of
o5 from 6 hours to 28 days characterised in that inoculation with a culture of a lactic
acid bacteria at an inoculation density of from 10° to 107 cfu/g of fermented
protein koji is carried out either in the fermented protein koji stage or in the
hydrolysis stage. The purpose of the lactic acid bacteria is to inhibit the growth of
contaminating bacteria and protect the koji from abnormal fermentation and

2 putrefaction caused by such contaminating bacteria.

Some lactic acid bacteria e.g. Lactobacillus sake (L.sake) produce peptidases and
fiber hydrolysing enzymes. API ZYM kit has been used to detect enzymatic
activities produced by the lactic acid bacteria such as phosphatases, lipases,

P aminopeptidases (leucyl-, valyl-, cystyl-), protease (chymotrypsin) and
carbohydrases (galactosidase, glucosidase, N-acetyl-B-glucosaminidase). However
they do not produce glutaminase activity extracellularly. Among the i
carbohydrases that are produced, N-acetyl-B-glucosaminidase is a fiber
hydrolysing enzyme. The substrate of this enzyme, N-acetyl-8-glucosamine, is

30 commonly found in chitin. In other words, these lactic acid bacteria produce
Chitinase capable of degrading the polysaccharide chains of fungal cell walls.
When API 50 CHL is used in the characterisation of these lactic acid bacteria, it is
shown that they are able to break down Mannose, Rhamnose, N-acetyl-3-
glucosamine, Melibiose, Saccharose, Trehalose, B-Gentiobiose and Gluconate. All

3 these are carbohydrates commonly found in plant cell wall. Among them,
Gluconase is also a fungal cell wall degrading enzyme




When APl 50 CHL is used in the characterisation of these lactic acid
bacteria, it is shown that they are able to break down Mannose, RhAfmbisell4
N-acetyl - 13- glucosam ne, Ml ibiose, Saccharose, Trehal ose, a-Centi obi ose
and duconate. Al 35 these are carbohydrates comonly found in plant cel
wal | . Among them G uconase is also a fungal cell wall degrading enzyne 16
JUL 2004 2 These properties nmake such lactic acid bacteria a valuable
source of proteolytic and fiber hydrolysing enzynmes in addition to its
protective behaviour. 5 SUMVARY OF THE | NVENTI ON W have found that, in the

production of hydr ol ysat e seasoni.ng,. by. hydrol ysi a proteip containing
material subst WP%M@@H?&F%P%&%FW qu%b]eéé‘w‘?ﬁ? B%Otﬁﬂ@tlc

fi ber hydrol y&inﬂgﬁb&ihydrb]f}@mg enBuney insadititioney 1y provedtive béhiridér.

organol eptic properties of the seasoning was observed. This inprovenent may
be achieved with or without the preparation of koji and/or in the presence
or absence OofSUMMARYME THEINVENTIOMNT di ngly, the present invention
provi des a process for the production of a 15 hydrol ysate seasoni ng whi ch

conprises hydrolysing a protein containing material substrate with enzynes
cont ai ni ng pr Wediayeifound that;j ini the pradudtidreof hyidrolysstensgasaningy biyi lpadrolysing
DETAI LED DESCRI I '&E'ﬁ{ ¥-THT i al
substrate maglzB die?ggfqgjf%ﬁ%ﬂgﬁ t@?%%%@;%gﬁéa ) %S&g%ﬁ@a‘?%gt@ ﬁEzcor n
gluten, rice @rtiviies apdciberdivdraelysing activities, a swagrisieg imprevementda theot ei n

koj i prepar edotsibibhiic prefeplics 6PNedeRidiing WA dbRtrvedITRis inFPrdVEHtnthfay 6OT
g 25_material s tqgé€t her

exanpl e, by ferpenting oné qr, nore protein contajni

Wi th a ar boh@ERIEVE Hith oF withobt the BlepationGRt rajand/g incthe nressnce or absence
Aspergi | | us sof dscticldvdd bacteplaydr ate may be, for instance, wheat flour,
roasted wheat or wheat bran.

Accordingly, the present invention provides a process for the production of a
hydrolysate seasoning which comprises hydrolysing a protein containing material
substrate with enzymes containing proteolytic activities and fiber hydrolysing
activities.

DETAILED DESCRIPTION OF THE INVENTION

The protein containing material substrate may be a plant protein material such as
soya, wheat germ, com gluten, rice gluten, wheat gluten, etc. or it may be a
fermented protein koji prepared from the protein containing material and a
carbohydrate, for example, by fermenting one or more protein containing
materials together with a carbohydrate with a culture of Aspergillus oryzae and/or
Aspergillus sojae. The carbohydrate may be, for instance, wheat flour, roasted
wheat or wheat bran.

When the protein containing material is a gluten which will undergo a koji
fermentation, it is advantageously used as a substrate in the form of pellets, by
forming a dough which comprises adding water to a dried gluten in an amount of
from 19 to 60% by weight based on the weight of the dough, pelletising the dough
and, if necessary, adding water to adjust the moisture content to from 35 to 60%
by weight based on the weight of the pellets before sterilising the pellets by steam
treatment. The preparation of the pellets as substrate support for Koji fermentation




When the protein containing material is a gluten which wll undergg aut%m
30 fernentation, it is advantageously used as a substrate in the f |B f
pellets, by form ng a dough which conprises adding water to a dried gluten
in an amount of from 19 to 60% by wei ght bdsed on the wei ght of the dough,
pelletising the dough and, if necessary, adding water to adjust the

noi sture content to from35 to 60% by wei ght based on the weight of the
pellets before sterilising the pellets by steam 35 treatnent. The
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JUL 2004 3 fr t raw conditions for Kkoji
fermentation Qggern%gs'g |“§88PFH338§G§§3‘§§9@%365% A-9800488-0. The protein
containing material is a substrate which may contain from30 to 100% 5 of
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bact eri anor o) m@mp@fmﬂ)ﬂmmmm 9036 of preteind bacteria may be, for

I nstance, . sake, L. brevis, L. casei, L. curvatus, L. pentosus, L.

pl ant arum L ent osaceus. 10 The source of the enzyne containi é;
proteol ytic aHtdesiredethepigtein containinggaatesiaksubstrate mayheoneeulated with a lactic
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proteol ygic enzyne, or it may be a conbination of two or rmre of these
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woul d be det ri nent enz cont
proteol ytic cRaid bpetesa usgd t‘béﬂ%ﬁ@@ the prefeinpmaterial ﬁﬁbitéﬂtﬂ, %ERS%W% e pr| or

to koji f er ngitotddlpic ehzyrhe @it RayPBe 8 EohtbihMfor ¥ EFw BP ?A&e of thesonkyifef
the enzyme Coﬁtléa {eciml%ai Erlszeyrmc dr OL%/ stlo? (ilnsatlglgclev I.atplrc(?tséasc )f)epgdasc or glutaminase
(e.g. Alcalase and Flavorzyme from Novo Nordisk, Glutaminese from Amano Pte
Lte). Technical enzymes are generally enzymes that have been isolated and
purified to remove interfering activities which would be detrimental to processing.
2 The technical enzyme containing proteolytic activities may be added to the plant
protein substrate prior to koji fermentation or it may be added to the hydrolysate.

The source of the enzyme containing fiber hydrolysing activities may be
microorganisms such as bacteria, fungi or yeasts, etc., for instance it may be the

3 small amount of fiber hydrolysing enzyme produced during koji fermentation, the
fiber hydrolysing enzymes produced by the lactic acid bacteria used to inoculate
the protein material substrate, a technical fiber hydrolysing enzyme, or it may be
a combination of two or more of these sources. The technical fiber hydrolysing
enzyme may be, for mmstance, Hemicellulase from Amano Pte Lid, Celluclast from

30 Novo Nordisk, or Depol 40L from Biocatalyst Pte Ltd. The enzyme containing
fiber hydrolysing activities may be added to the plant protein substrate prior to
koji fermentation, or it may be added to the hydrolysate.

Among the protein substrates, comn gluten has the most significant improvement
3 of the hydrolysis yield using an enzyme that possesses the fiber hydrolysing
enzyme activity. Corn gluten contains a high percentage of carbohydrates (16.5%)




m croorgani sns such as bacteria, fungi or yeasts, etc., for instanCﬁbHI ﬂﬁ?
be the 25 small anount of fiber hydrol ysing enzynme produced during1 ﬂL
fermentation, the fiber hydrolysing enzynes produced by the lactic acid
bacteria used to inoculate the protein nmatérial substrate, a technical
fiber hydrolysing enzyne, or it may be a conbination of two or nore of

t hese sources. The technical fiber hydrolysing enzyne may be, for

i nstance, Hem cellulase from Arnano Pte Ltd, Celluclast from 30 Novo
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Aspergillus nycelia in koji, causing the release of intracellular koji
pepti dases and gl utam nases into the hydrolysate. These extracellul ar
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whi ch are hédrextlyy imoopomated byl referedecrlarthe latter tivbaapiplichdonsd,\inoculation with
appl i cations., LG4 e BBGYaEY bacteria at an inoculation density of from 10° to 107 cfu/g
of fermented protein koji is carried out either in the fermented protein koji stage or
in the hydrolysis stage. In the present invention, inoculation in the protein
20 . containing material substrate with a culture of a lactic acid bacteria at an
inoculation density of from 10°to 10° cfu/g of protein containing material may be
carried out either in the fermented protein koji stage or in the hydrolysis stage.
The hydrolysis is preferably carried out at a temperature between 15°C and 37°C
for a period of from 12hr to 5 days, and more preferably at a temperature between
2 37°C and 55°C for a period of from 8hr to 2 days. Advantageously, the hydrolysis
is carried out at a pH of from 4.5 to 7.5. The hydrolysis may be carried out in the
absence or presence of salt, and when salt is present, the amount of salt may be up
to 100% by weight based on the weight of the protein material.

30 After the hydrolysis, the hydrolysed protein material may be pressed to separate a
liquid sauce from a solid residue. The liquid sauce is advantageously pasteurised
e.g. at a temperature of from 90° to 140°C for a period of from 15 seconds to 30
minutes and then filtered to give a liquid seasoning. If desired, salt may be added
either before or after pressing or filtering to give a product having a salt content of

35 0-60% by weight based on the weight of dried matter. If desired, the liquid sauce




a culture of a lactic acid bacteria at an inocul ation density of frgg1ﬁ€%
to 10" cfu/g of fernented protein koji is carried out either in th ] 004
fermented protein koji stage or in the hydrolysis stage. In the present

i nvention, inoculation in the protein 20 comtaining material substrate with
a culture of a lactic acid bacteria at an inoculation density of from 103
to 109 cfu/g of protein containing naterial nmay be carried out either in
the fermented protein koji stage or in the hydrolysis stage. The
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t he hydrol ysi seasosingarri ed out at a pH of from4.5 to 7.5. The hydrol yS| s
may be carried out in the absence or presence of salt, and when salt is
present, the anpunt of salt may be up to 100% by wei ght based on the

wei ght of t heEgAMALESwterial. 30 After the hydrolysis, the hydrol ysed
protein material may be pressed to separate a liquid sauce froma solid
residue. The liquid sauce is advantageously pasteurised e.g. at a

t enper at ur e o be following BExampdes farther desdrihe: the presemt ilvendivands to 30

m nut es and then filtered to give a liquid seasoning. If desired, salt may
be added eit b fore or after pressing or filtering to give a product
having a salt c‘,‘Bm gl of 35 0-60% by weight based on the weight of dried
matter. ipf desired, the liquid sauce 16 JUL 2004 5 may be nmade into a

powder for nce cen t|on then. drie acu led to a
| ow noi st ur en@ﬁ?re‘ﬁ?s ﬁﬁﬁe‘f Bffﬁf" Y 1R i ure f somm §g‘%ﬁ% l(g't%x uﬂ]%at Yrg
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i nventi on. ik u

ofuten' (6 oSk ) M Sl BOASH i 8 e s b o
moi sture cont and adengtief lﬂmgh A ional motsture was introduced to the pellets

15 such that the moisture content of the pellets was 47% by weight.

The pellets were heated to 100°C and held at the same temperature for 10 minutes
and cooled to below 40°C. The cooked extrudates were mixed with a liquid
suspension of 2.5g of Aspergillus oryzae spores inoculum and 10 g of a culture of

20 L. sake at 10° cfu/g .The technical hemicellulase enzyme, Hemicellulase from
Amano Pte Ltd ( activity= 90,000u/g ), was added at a concentration of 0.43% of
weight of cooked extrudate.

During the 42 hours of Koji fermentation, the following temperature profiles were
P maintained for the culture bed:

0 - 25hours 30°C
25 - 42 hours 27°C
30 The Koji was mixed at 18th and 25th hours to ensure sufficient airflow through

the culture bed for good ventilation. After the koji fermentation, the matured koji
was harvested. Hydrolysis was carried out in a hydrolysis tank by adding water to
obtain a hydrolysate with a total solid of 18%m/m. The hydrolysis was carried out
at 35°C for 48 hours and the pH was kept constant at 6.0 with addition of a 40%

35 NaOH solution.




formed was fed into a mncer to formcylindrical pellets each havi ng

di aneter of 4mmand a length of 10mm  Additional noisture was introdudedill
to the pellets 15 such that the noisture content of the pellets was 47% by
wei ght. The pellets were heated to 100C and ¢hel d at the same tenperature
for 10 mnutes and cooled to bel ow 40C. The cooked extrudates were m xed
wth a liquid suspension of 2.5g of Aspergillus oryzae spores inoculum and
10 g of a culture of 20 L. sake at 109 cfu/g The technical hem cell ul ase
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The hydrolysis was carrie at 35C for 48 hours and the pH was kept
constant at 6.0 with addition of a 40% 35 NaO-l solution. 16 JUL 2004 6 The
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12.5g of liquid sauce or 3. Sg of powder were diluted wth 250 m of

boi l'i ng waterExderp:ojh cases, a tasting panel of 8 experienced

15 A similar procedure was carried out as example 1 except that the technical
hemicellulase enzyme was added to the hydrolysate at a concentration of 0.25% of
the weight of hydrolysate during hydrolysis instead of to the cooked extrudates
before koji fermentation. The corn gluten hydrolysed product thus produced also
has a high glutamic acid content of 0.97%m/m. For organoleptic evaluation, 12.5g

20 of liquid sauce or 3.5g of powder were diluted with 250 ml of boiling water. In
both cases, a tasting panel of 8 experienced tasters found the product to have a
better body than a product without the addition of the technical hemicellulase
enzyme.

> Example 3

220kg of water was heated up to 35°C in a reactor. 60 kg of corn gluten powder
was added into the water with stirring. 380g of technical protease enzyme,
Flavourzyme 2.4L (from Novo Nordisk) were added into the hydrolysate. L. sake

30 culture was also inoculated in the hydrolysate such that a count of 10%fu/ml was
obtained. Temperature and pH were controlled at 35°C and 6.0 respectively, for 48
hours. The hydrolysed product produced this way was found to have a higher
glutamic acid (0.4%m/m) compared to the product without the inoculation of
L.sake (0.2%m/m).




10 tasters found the product to have a better body than a product w thout
the addition of the technical hem cellul ase enzyne to the cooked UL 2004
extrudates. Exanple 2 15 A simlar procedure was carried out as exi#ﬁ%e E
except that the technical hem cellulase enzyne was added to the

hydrol ysate at a concentration of 0.25% of the weight of hydrolysate
during hydrolysis instead of to the cooked extrudates before koji
fermentation. The corn gluten hydrol ysed product thus produced also has a
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product wit h%dr&)ﬂ?sca%'ohhgﬁh%fs plfoél?clé%'has a high glutamic acid content of 0.83%m/m.

A tasting panel of 8 experienced tasters found the product to have a better body

15 than a product without the addition of the technical hemicellulase enzyme, i.e. an

even better body to that of the product of example 3 due to the presence of further

fiber hydrolysing enzyme, hemicellulase in addition to that derived from the

L.sake.
20 Example 5

A similar procedure was carried out as in example 1 except that the koji was
produced based on wheat gluten instead of corn gluten and that techmical
hemicellulase enzyme, Hemicellulase from Amano Pte Ltd (activity = 90,000u/g),
5 was added to the hydrolysate at a concentration of 0.25% of the weight of
hydrolysate at the onset of hydrolysis. Wheat gluten powder, at a ratio of 7:3 to
the wheat gluten koji was added in the hydrolysate during the hydrolysis. The
water quantity was adjusted such that the hydrolysate has a total solid of 18%m/m.

30 The hydrolysed product was found to have a higher glutamic acid (2.10%m/m)
and formol nitrogen (0.95%m/m) compared to the product without the inoculation
of the technical hemicellulase enzyme (1.76%m/m and 0.88%m/m respectively).
A tasting panel of 8 experienced tasters found the product to have a better body
than a product without the addition of the technical hemicellulase enzyme.




Exanple 4 A simlar procedure was carried out as exanple 3 except that 380g
of technical 10 protease enzyme, Flavourzyme 2.4L (from Novo Nor dibJU) 2804d
700g of technical hem cellul ase enzyne, Hemi cellul ase from Anano Pte Ltd (
activity= 90, 000u/q), was added in the hydgol ysate at the onset of

hydrol ysis. The corn gluten hydrolysed product thus produced has a high
glutam c acid content of 0.83%nM m A tasting panel of 8 experienced
tasters found the product to have a better body 15 than a product without
the addition @Exdnsletgechni cal hemicel lul ase enzyme, i.e. an even better
body to that of the product of exanple 3 due to the presence of further

fi ber hydrol ysing enzynme, hem cellulase in addition to that derived from

the L. sake. AZQiIﬁidaﬂWr@c&iufe ¥ éﬁheﬂr&&eﬁ'éﬁ%dggg 52 mﬁ@dt}ﬁwﬁ@& h Irolysin

exanpl e | excegt t hat t he roduced_b l'ut en

of corn gl ut efM4HRe Kat “Pééﬁh‘?‘baﬂ"m weadawidswas addert ydral M$iﬁ§én$tﬁ@#n

Amano rt et Lt dof aché¢ati ghate]?n ﬁﬁwﬁ@ﬁﬁbd%thefraﬁowgfskl GiieP dvﬂ%etrhﬂaé‘m?» Qt'lytéﬂaeofaj 72

concentration e 0 ro set_ of

hydrol ysis. V@]ggg Odﬁg?/%ﬁcﬁ%ﬂﬁé lﬂi ?cﬁﬂ“ (’%ﬂ%’%\ﬁné{? Nprdigk) and

koj i Vs added80g o teckmidalgprptamse edwmgAﬂMawnsm ¢frora Ndve Noraism) were also
uant i was as.

180k m Tﬂ‘ﬁ“’%"f’ Qﬂg 1 ?‘Qdmgéa b 28 (¥ Co KT T Bl s " ThR S eSS Znduct sty

(2. 10%r1n) prpduse @Wamcw%mmtenm@hsé%mbnthe product without
t he i nogyl ati on of the technl cal hem cel lul ase enzyme (1.76%1 m and

0. 88% m resggctl vely &%astl ng panel of 8 e>§€er| enced tasters found the
product to haWd? 5“’6%??@?1 gxpenighred tasters found;thepraduch dowyera betterrbadye

techni cal hentheald plodvet ergioie théﬁdlﬁoﬂldlftﬂé)@%aﬁe BX Bt Surbe Of théAbRE
procedure \A/a%);‘frroli}lrs%gg%%y%sé exanpl e 5 except that fiber hydrolysing

15 Example 7

A similar procedure was carried out as example 1 except that the culture of L. sake
was omitted.

20 A tasting panel of 8 experienced tasters found the product to have a better body
than a product without the addition of the technical hemicellulase enzyme.




enzynme was not added, corn gluten powder was added in the hydrol ysate
instead 5 of wheat gluten powder and the ratio of koji to powder was|f7iit 2004
instead of 3:7. 380g of technical protease enzynme, Flavourzyme 2.4L (from
Novo Nordi sk) and 380g of technical protease enzynme, Alcalase 1.5L (from
Novo Nordi sk) were al so added into thg hydrol ysate at the onset of
hydr ol ysis. The hydrol ysed product thus produced has a high glutam c acid
content of 3% A tasting panel of 8 experienced tasters found the
pr oduct td“ﬁgegégﬁﬁ%?%gr body than a product wi thout the addition of the

L. sake as the source of the fiber hydrolysing enzyne. 15 Exanple 7 A
simlar prqcedure was carried,. out %%aexanple 1 except.that the cul ture of

L. sake s onft ss Iy prodquging;ay YP@FGWWH@H%d tasters found the
product to havepgviagid &1 adieshs soidziﬁa'ﬁ ﬁa?ﬁ‘{l@fﬂ%}f"iﬂgr&%%ﬁ frbfa egid | on of the

techni cal hem cel |l ul ase ehzyne. 25 16 JUL 200 hat 1s clainmed is: 1. A

process f osompositienicompaisimgame loy smrepotanoamidragcacohydiatd;ng;  provi di ng an
aqueous solution of a protein koj.i .pre ed from.a protein conposition
conpri sing one lgpclf]rﬁtr“lﬂ,go%FBfoé?lH oﬁﬁﬂﬁbag@ﬁ‘ﬁ%ﬂ{/ﬂ%ﬁn{‘%?gfiﬁ%ﬁ?%ﬁ% the protein
koj i W th mo&ihtidH ®@nSity f frémtlio? tRP°E A6 fe kdjidhn®n 1 nocul ation density of

from 103 to 109 cfu/g of the koji; and hydrolyzing the protein koji with
one or nore enz@b@é@lﬂlhaﬁh&m\;’@lfpiﬂljt%’ﬁh?nﬁ@rmat,fttinzvmysﬁlﬂtl digprofeolytiee enzynes

t hat have fi.ber hydrolyvzin |V r hy.dr.ol asoni ng,
oy i o 5 SR R AU RGN it 8 RECRHES Ane JNAR) PR cE 820N N9
pr ot ei n- coyidedlpsatdiseaBoriig, avheréin at lesst bAé 6the RhHMEG Wskd fo leyizylNEe e a

techni cal fiber- hydrolyzing enzyne. ) ]
protein-containing material is a téchnical proteolytic enzyme or a technical fiber-

hydrolyzing enzyme.

2. The process of claim 1, wherein the protein koji contains about 30 to 100

percent protein.

3. The process of claim 2, wherein the protein koji comprises one or more of

soya, wheat germ, corn gluten, rice gluten, or wheat gluten.

4. The process of claim 1, wherein the protein koji is inoculated with material
with a lactic acid bacterium selected form the group consisting of L. sake, L. Brevis,

L. casei, L. curvatus, L. pentosus, L. plantarum, L. pentosaceus, and mixtures thereof.

5. The process of claim 1, wherein the hydrolysis is carried out at a temperature
of about 15°C to 37°C for about 12 hr to 5 days.

6. The process of claim 5, wherein the hydrolysis is carried out at a temperature
of about 37°C to 55°C for about 8 hr to 2 days.

7. The process of claim 1, wherein the protein koji is a fermented protein koji

prepared by fermenting the protein composition with a culture comprising one or

more of Aspergillus oryzae or Aspergillus sojae.




2. The process of claim1l, wherein the protein koji contains about 3%) bo
100 percent protein. 3. The process of claim?2, wherein the proteiﬂu K ]-iZUWe
conprises one or nore of soya, wheat germ corn gluten, rice gluten, or
wheat gluten. 4. The process of claim wherein the protein koji is

i nocul ated with material wth a lactic acid bacteriumselected formthe
group consisting of L. sake, L. Brevis, L. casei, L. curvatus, L.
pentosus, L. plantarum L. pentosaceus, and m xtures thereof. 5. The
process of claim1, wherein the hydrolysis is carried out at a tenperature
of about 18C t oTl7@ofess ofiblaum 1] #hexeirnt the pradein koji has Géen ipoadated with the ai m 5,

For about et a8 bt AeteaE e by ot BRRA S hea B Bl is ot e

koji is a hriré¢ordded protein koji prepared by fernenting the protein
conposition with a culture conprising one or nore of Aspergillus oryzae or
Aspergillus sojae. 16 JUL 2004 10 8. The process of claim1l, wherein the

berore thepr o Erepipgs OF S nHel ot S ot P Bt Wb Syl oo o

The pr ocesgtiefty ¢ ébtiindd fradmeiaeieniaf fifigip BLy<Akt, N"Or e enzynes that have
proteolytic activity is obtained frombacteria, fungi, or yeast. 10. The

process of claim1, wherein the one or nore enzynmes that have proteol ytic

activity i on r ' i koj i
fernmentati gor'\ gFﬂ%prg?%S? 82?1;'71??2 g’%\‘%lr%&l%?%%@i%g%be&%?ﬂgg @a&% pg(%ez) acteria
t hat has baanity somel catnsate of apmtédlgtiqemiymie produced diring the &oji fermenttioh cl ai m

1, wherein the ong or nore enz s containi.ng fibher rolyzin ctivity
i s one or 9FARICtEPIYHCENEERe WHP% ‘ﬁa{l"éﬁ%ﬂa%ﬁ?t&%%aﬂ g‘m“Pﬁ’%ﬁ%koji

f er ment atiiﬂfbth@?r&eihik%ﬁ.r hydrol yzi ng enzyme produced by the lactic acid
bacteria that has been 1 noculated into the protein koji.

11.  The process of claim 1, wherein the one or more enzymes containing fiber
hydrolyzing activity is one or more of a fiber hydrolyzing enzyme produced during
the koji fermentation, or a fiber hydrolyzing enzyme produced by the lactic acid

bacteria that has been inoculated into the protein koji.

12.  The process of claim 1, wherein the one or more enzymes having proteolytic
activity comprise a technical proteolytic enzyme that is added to the protein koji

before the protein koji is fermented.

13.  The process of claim 1, wherein the one or more enzymes having fiber
hydrolyzing activity comprise a technical fiber hydrolyzing enzyme that is added to

the protein koji before the protein koji is fermented.

14. A process for producing a hydrolysate seasoning comprising:

providing an aqueous solution of one or more protein-containing materials;
inoculating the protein-containing material with a culture of a lactic acid bacteria at an
inoculation density of from 10° to 10° cfi/g of said protein-containing material;

hydrolyzing the one or more protein-containing materials with one or more enzymes

that have proteolytic activity and one or more enzymes that have fiber hydrolyzing




12. The process of claim1, wherein the one or nore enzymes having
proteolytic activity conprise a technical proteolytic enzyne that (IR
to the protein koji before the protein koji is fernmented. 13. The process
of claim1, wherein the one or nore enﬁ/mas havi ng fi ber hydrolyzing
activity conprise a technical fiber hydrolyzing enzyne that is added to
the protein koji before the protein koji is fernented. 14. A process for
produci ng gh ' IESTPaTc I o" eXVAM o | &0lksq sol ution
of one or %%lr }efgédr)%r%bgﬁénee%@nt aﬁ%tﬁgeagrr{gﬂ.}gé’i aeg?&n aﬂﬁggét? gtg ?'ﬁhg ?Eie d

pr ot ei n- cowotlyidrilyrs thepetdiadcomihiningmatetiallis e tarhnial proteotytieeneyrhaot £ri a at an
I nocul ati on densi of from 103 to 109 cfu/g of said protein-containing

mat eri al ; M@%‘W%ngwe’mre protein-containing materials with
one or IDre enzyuRsno hBAYdRRNEeREALRREYS safid b Hihid IRAMbIAIE Rhsoiffge enzynes
that have fiber" hydrol yz?ngw& BriSoRipA0 Sepatits & Ml IRTOLE sehsoihi®

hydr ol ysat somazebdirgsgduenherei n at | east one of the enzymes used to

hydrol yze the protein-.cont aini. erial is a,technjical protealytic enzyne
of ‘a1 echni cal SoPFEUTAG YT RYRElSR fcasiind 4 RGVidee SRt e

seasoni ng ﬁﬁrﬁ?ﬁwﬁa@ﬁm -iafi@i d hydrol ysate seasoning froma solid residue;
concentrating the liquid hydrol ysate seasoning to provide a concentrated

hydrol ysat e seadyitigribe censantented hyslrelysate sgasening tot pravidg ardsted hadeelsaigsoni ng to
provi de a Sdri nhydrol ysate seasoning. 15. The process of claim 14,

wher ein hyé’?scﬂ yﬁ‘s of the protein-containing material 1is carried out at a
tenperature fromabout 20 to 65C and at a pH of about 4.5 to 10 for about

6 hours to 28 days. 16. The process of claim 14, wherein the hydrolysis of

the prot ei K conlhg PPeRss ofglelm il 44 whereia hydiolysisrfithgprofeinspatainingimateialing  of

up to 100% Ry 8iodnkt ABmBErafifte HOfm ablat 2%o 85°¢ At AGEbPabBRk 875810
for about 6 hours to 28 days.

16.  The process of claim 14, wherein the hydrolysis of the protein-containing
material is carried out with salt in an amount of up to 100% by weight based on the

weight of the protein material.

17.  The process of claim 14, wherein the liquid hydrolysate seasoning is
pasteurized at a temperature of about 90° to 140°C for a period of about 15 seconds to

30 minutes and then filtered prior to concentrating.

18.  The process of claim 14, wherein the hydrolysis is carried out in the absence
of salt and further comprising adding salt either before pressing or after pressing to
provide a liquid hydrolysate seasoning having a salt content of less then 60% by
weight based on the weight of dry matter.

19.  The process of claim 14, further comprising milling the dried hydrolysate

seasoning into a powder having a water content of less than about 2 percent.

20.  The process of claim 14, wherein the protein-containing material is inoculated

with material with a lactic acid bacterium selected form the group consisting of L.




17. The process of claim 14, wherein the liquid hydrol ysate seasoning is
pasteurized at a tenperature of about 90 to 140C for a period of abdaétUL5004
seconds to 30 minutes and then filtered prior to concentrating. 18. The
process of claim 14, wherein the hydroi sis is carried out in the absence
of salt and further conprising adding |t either before pressing or after
pressing to provide a liquid hydrolysate seasoning having a salt content
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o1 ocess of R arm s St At L, fARAE 2 Blarflruft Y Biokdtus, bld [ 0°

seasoni ng midtaresitheeodler havi ng a water content of |ess than about 2
percent. 20. The process of claim 14, wherein the protein-containing
material is inoculated with material with a lactic acid bacterium sel ected

formthe gypup ERNSbedss 88 cRim 14, Wh&eihlthe p304n-Lentaie: m!*tterigf i8\¥ipfotein Casei,

L. curvatus, L. pentosus, L. plantarum pent osaceds, an m xt ures

t her eof . 2Koji fitkparpd Gorssprotein cempositign eimeprsing arieer prare eroteios andia ni ng
material is a.protein koji prepared froma protein composition conprising
one or nor lbqhg’[i’é"ier‘ls and a carbohydrate. 22. A process for producing a
hydr ol ysate seasoni ng conprising: providing an aqueous solution of one or
more protein-containing materials; inoculating the protein-containing
material wih aA@uoaesy gwrofodalclns@thydudr:ﬂatt sepsppingrdompaIsingh i nocul ati on

density of from 103.t0 10 fu of sai rotejin-contai.nin erial; and
yorol vz ng 1 norangingan saeSlsdofludhn o Bhd PSR Rrbiity BRHE" ' o0
enzynmes that hawecylitiigob pidt€inaohtaitihy mateiaDwith @lculie®fandtiresid hat have

fiber hydrolyzing activity to _praoduce g h?{dJ ol ysat e seasoni ng,. wherein the
one or norkactsiagt an iogulation densiy ehfrem H) do 19 @u/é(ﬂfisaldamtearcq Bone of

t he enzy d hydrol yze the protein-containing material is a
technicar%%?%ﬁgbﬁ%fic enzyne or a technical fiber-hydrolyzing enzyne, and

wher ei n t he onehyirolyring thenmerce sndrb ptotéincentaining materials with one or more
enzymes that have proteolytic activity and one or more enzymes that have fiber
hydrolyzing activity to produce a hydrolysate seasoning, wherein the one or more
protein-containing materials is a koji, and at least one of the enzymes used to
hydrolyze the protein-containing material is a technical proteolytic enzyme or a
technical fiber-hydrolyzing enzyme, and wherein the one or more enzymes that have
proteolytic activity is one or more of a proteolytic enzyme produced during a koji
fermentation or a proteolytic enzyme produced by the lactic acid bacteria that has

been inoculated into the protein-containing material.

23. A process for producing a hydrolysate seasoning comprising:

providing an aqueous solution of one or more protein-containing materials;

inoculating the protein-containing material with a culture of a lactic acid
bacteria at an inoculation density of from 10° to 10° cfu/g of said protein-containing
material; and

hydrolyzing the one or more protein-containing materials with one or more
enzymes that have proteolytic activity and one or more enzymes that have fiber
hydrolyzing activity to produce a hydrolysate seasoning, wherein at least one of the
enzymes used to hydrolyze the protein-containing material is a technical proteolytic

enzyme or a technical fiber-hydrolyzing enzyme, and wherein the one or more




proteolytic activity is one or nore of a proteolytic enzyme produced during
a koji fernmentation or a proteolytic enzyme produced by the |actith aldi dldk
bacteria that has been inoculated into the protein-containing material.

23. A process for producing a hydrol ysate seasoni ng conprising: providing
an aqueous solution of one or nore protein-containing material s;

i noculating the protein-containing material with a culture of a lactic acid
bacteria %rot%!ih—b&RﬁHi trhalrisle sl Kofi, Qhd fHeUMe bP Adk® eGEHﬁtQin‘B{g fitseir d

pr ot ei n-cont ai ni ng terial; and hydrolyzing the one or nore

pr ot ei n- cdndedlpzing actintiteris ahsominete afadiber hydrobyzingrengyme pradacedduring a
proteol yti,c.activity and e .or r.e enzynes that.have fiber...hydrolyzing
Retivity voibiebniaor R a BR Bl afe SumrrodwEn o) ot ity bR Dt e
enzymes usgh Had beainetutérRd ihe i Srofinlcfiihdighhiteridmt erial is a techni cal
proteolytic enzynme or a technical flber-hygroly2|ng enzynme, and wherein

the one or nore 16 JUL 2004 13 protein-containing materials is a koji, and
the one or nore enzynmes containing fiber hydrolyzing activity is one or
nore of a fiber hydrolyzing enzynme produced during a koji fernentation, or
a fiber hydrolyzing enzyne produced by the lactic acid bacteria that has
been inoculated into the protein-containing material.




