;e3e| H6 TM 1 ° 29 Cctober 2002 SPECI FI CATION The present invention
felates to a nethod for producing a . hydrol yzed protein. Mre
specifically, it relates to a method for producing hydrolyzed protein,
whereim in a step of enzymatically hydrolyzing a vegetablg 8F9t6|ﬂiﬁ%5erla
containing a protein in a solid state, the hydrolysis is Z2onaneted 3%

speci fic manner, whereby the resulting hydrolyzate is not browned or a
period of tine t hat | apses until the resulting hydrolyzate is browned can
mar kedly be prolonged. Wth respect to a process for obtalnﬂﬂﬁw

by enzymatically hydrolyzing a proBBRRIEZGATIIRY material co Imm@ﬂ ML
vegetable protein in a solid state, a |arge nunber of processes,§j

al ready known. For exanple, JP-A-51-35461 describes a process for produ0|ng
a liquid seasoning conpr|S|ng, in conblnatlon a first step of reacting
nodi fied de-fatted soybEHO Ri BB OLYIgEn RO N 50 or | ess
with an al kal i ne protease . 29 Cbtober 2002 having a pH of from9 to 12
for 2 hours, thereby solubilizing and extracting 70 % or nore of a

protei n-derived nitrogen conponent to conduct solid-liquid separation, and
a second step of subjecting thgeexhragtiedity nydrolysis with a peptidase in
a sealed container at from40 Cto 60 C. Further, JP-A-6-125734 descri bes
an enzynme preparation which is obtained froman organi c sol vent -di pped
product of koji . formed through solid culture of a nicroorganisn1and whi ch

contains an e’ﬁugae%&'ed:?e?& RIS ] Q LQugl autoLySLshgh EQ%‘ BPbduciA

process for ing a proteinous liquid seasoning, conprise

react i nghggrgﬂkgah ﬁfo%’@ﬂﬁt AR PLRL T s WA A LD PLOYRS Q ROEHBY' T 21 N0

énzynes, eén reacfting the reaction pro

eXOpept'f’@Eeﬁﬁgcess g9 h‘é)rhéryén’i‘gzz%raeloﬁ%tt%% S&h%}ge&ﬂ”ﬁ?r PR 9 42032

descri bes a I'ng a“seasoni'n €rei n when o for soy
sauce is_char t he nesence aof al cohal enz i c hydr

from 35 %%mgggﬁﬁﬂéyapgg XZngf09C|m%fe§§%3U é%pqhdﬂitﬁg?g?% glcoho
concentration,in etion of_ the. hydr Si s % or less, and this
hydr ol yz%?%tflén%asnan%%ﬁanad@d Fﬁ?“‘né habe St Re o histtod S cfFbes a
mul ti - pur ae segasoni ng havin ut am nat e content and having a

[ avor  peRURRSESHo bR 221 CRYaHBHGs bt on P EPPROUENS, S35 ShbtBds e |
and a bremnn smell .. This seasonin |s repared b S|nultaneousl
conduct i pYAf %YEﬁF?lM%f$%hb5?w%¢ﬁ HAhSpet Fﬂﬂgyléﬁﬁsﬁﬁbu%EH;olyS|s
of proteins in the nediumby 2 , .29 Cctober 2002 the enzynes contai ned
in the cEﬂ‘?lﬁeegLHftlt%legerlN&Ia&elhsmé’wé‘ﬁéjeﬁ% T ked iy be prelaRIpesence
of a small anount of salt . However, the problem has renmai ned that when the
hydr ol yzat e produced by these conventional processes is stored, coloring

occurs within a relatively short period of tine, and it is browned rapidly,
with the result that the conmerBaekaxeund BREreof is notably reduced.

With respect to a process for obtaining amino acids by
enzymatically hydrolyzing a protein starting material
containing a vegetable protein in a solid state, a large number
of processes have been already known.

For example, JP-A-51-35461 describes a process for
producing a liquid seasoning comprising, in combination, a
first step of reacting modified de-fatted soybeans having a

soluble nitrogen index of 50 or less with an alkaline protease

IRTR
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Any known processes for producing am no acids by enzymatically hydrolyzing
aprotein material containing a solid protein have involved probl ens that

m croorgani sms ot her than those as the enzynme source in the hydrolysis
step, so-called contam nants are grown, reducing the qual,it f
hydr ol yzates and decreasing the yield of anino acids . I%90¥8g?b?§)%98Fve
the problens, the presence of bacteriostatic materials such as al cohol,
sodi um chl ori de and ethyl acetate has been enployed in the hydrolysis step
in the conventional processes . In these processes, an additional step of
separ at i hgvand aepid\dhf tde Ddct di2 dorrali bomuser thesebit epluheldadpioet i on
of the hydrolysis step is required. Especially when the presence of sodium
chl ori deahd emtlraytdnas 20 bacter innstat of BegNHteinhdsrbeed quittegenffi cul t
to remove sodiumchloride to | ess than an appropriate concentration w thout
reduci ngcbhpofuakity cohdulke sesubtinguhydsobyzat eon Fuiriderseddndiasepeen

al nost inpossible to avoid occurrence of a so-called brewing snell or soy
sauce sneklswjzébeiﬁ@oatu@te@@fmf@d tHONPHAL TS SR wsheptitRdd id -
29 Cctober 2002 the presence of the bacteriostatic materials, which results
in extregekyahbai EbRYatiREUSE 1BNGE Af tdhecdygyotyzed protein obtained. In
addition, in the conventional processes as well, an approach has naturally
been at tenpt edi kil Clygonl M 53583 HBCALPREA! &fl BhoGRR! Bi-BRd LR 1P OLEl N
material containing a solid protein or a mcrobral cufture a {he enzynme
source alg.renoyv t kil n . r-Ql ysi s,.step.i hen ¢ t ed.
The procggécﬁﬁgﬁﬁggﬁlpﬁg:%fé? %ng%€§%$¥hJRE%ﬁgﬁgﬁggg%é%Pgu?ﬁéaﬁ?%ﬁgblysis
reaction_after the sterilization.is said.to be relatively easy on.a

abor at of g et SAEHA e TTA ERITRRISTT | 81 THECTHARIIAT o iAol ves
quite seriogs.groblens sugh as the contr%l of ontgninants %ﬁ tB$ .
sterilizGPPbREPES SRAPERE T HRSEY? YRTRSL T CH G BbP ¥t 1Pt hBeprekent
invention i,s to establish a nmethod in whi.ch the,browning of, a h%gnolyzed
br o of n BBiie REGCES Sk, REDAUGAY hParCRITOHS L ot d9r St By al QR ai ni ng
a vegetabl e g[otein inasolid staie S preg&g}ed to stably nai tai?bthe
conmer ci SPTRAL GESHIRA RSPy 2B1PEAPHERFISF S & PRETE AR r’rfbfé’&tt f the
present invention is to provide a process for producing hydrolyzed protein
whi ch i sPESEfLP §8lybalizdng ﬁnzxm9&xﬁ%ﬁbﬁhzﬁoEeﬁﬁﬁﬂﬁmba¥so§@a§éa§@ning
material or a nufti-purpose food material w thout contam nation with gerns

even i n PredupsenéEhof gXoRERYidstensnsybsindcenzyiechrpPaEasiosan be
practiced in the industrial mass-production. In order to solve the problem

the present i tehtlor §ufihierecondticheld-4503Rgdderpmidredt aexpertent §oand
assi duous studies regarding a nethod for enzymatic hydrolysis of protein

mat er i al BYe8uEangi ig seasouiny egehaed nprwhen nkoand fa 1 Qi | ®8AVAEP i6F t he
condi tions thereof and the browning of the resulting hydrolyzate.
Consequeahgygedhiy Uy preseaigredtt adcobbloiv nEmeymd § idibngr st at3) . (1)
Occurrence and progression of the hydrolyzate
from 35 °C to 45 °C, evaporation is forcibly conducted such that
the alcohol concentration in the completion of the hydrolysis
is 2 % or less, and this hydrolyzate is fermented and aged.
Furthermore, JP-A-9-121807 describes a multi-purpose
seasoning having a high glutaminate content and having a flavor
peculiar to an acid-hydrolysis seasoning without a soy sauce
smell and a brewing smell. This seasoning is prepared by

simultaneously conducting the cultivation of a koji mold

(Aspergillus) and the hydrolysis of proteins in the medium by



browning is closely related wwth a concentration of reducing sugars
¢ontalned in the reaction product imediately after the hydrolysis
reaction. That is, when the concentration of reducing sugars is high, the

browni ng occurs i medi ately after the reaction, and it rapidl ro S
even under an ordinary storage environnent. (2) Once theigrgﬁ%ﬂgﬁ‘%gggrs,

it isquite difficult to find an effective nethod for inhibiting the
progression of the browning. (3) The concentration of reducing sugars
contained in the reaction product i mediately after the hydrol ysis can be
cont r ol |tghke tentwses t hantaipeddénethe nedl tone edf relne oko by Bpkdi 1yitblget he
hydr ol ysis nmethod and the conditions thereof. 5 f 29 Qctober 2002

Besi des,absethbe ¢husaspest fired Hey grrelsegsice ot hosmahdl sowodnti ofissalhe
hydrolysis rate of the protein itself and the conposition ratio of the

resul ting am mpwasidls, | sisaibsisdiamh | yhamchasgethed hecipg€sentien nvené or s
have al so obtained the following new findings (4) to (6) with respect to

the sterpydzal {98t 8fp Adie UG thd B 8bhaknaRdnkN§ £ibd sk Es TRU tdr ol 4) _
Contam nants grown in the hydrolysis step are those present in the protein

mat eri al b 21 89! bo$Eate: anth 1D Ae dv13bisAlo 1 GUPERL 8328 £t PEMENZYAE

source. (5) In Case the protein material and the culture nmedi um can

compl et o1y e, SLERLLT 260 a1 fe NS OhySles ePn 6T e cBAREUEl ad vatue

substantT a I'n the absenc contanm nants. e sterilization of the

protein Q@%g@&glignQOEQElguE%%h%e@qdiun1is extrenely inhibited by the
presence of " air

Any known processes for producing amino acids by
enzymatically hydrolyzing a proteinmaterial containing a solid
protein have involved problems that microorganisms other than
those as the enzyme source in the hydrolysis step, so-called
contaminants are grown, reducing the quality of hydrolyzates
and decreasing the yield of amino acids. 1In order to solve the
problems, the presence of bacteriostatic materials such as
alcohol, sodium chloride and ethyl acetate has been employed
in the hydrolysis step in the conventional processes. In these
processes, an additional step of separating and removing the
bacteriostaticmaterials after the completion of the hydrolysis
step is required. Especially when the presence of sodium
chloride is employed as a bacteriostatic means, it has been
quite difficult to remove sodium chloride to less than an
appropriate concentration without reducing the quality of the
resulting hydrolyzate. Further, it has been almost impossible
to avoid occurrence of a so-called brewing smell or soy sauce

smell in the product obtained through the hydrolysis step in



and bubbl es contained therein. In other words, when the heat sterilization
is conducted after air and bubbl es contained therein are conpletely
renoved, the protein material which is substantially in a sterile state and
the culture of m croorgani sns as the enzyne source which %s §#?§ta§éh$lly
free fromcontam nation with gerns can be obtained. The 6 e$eHtPen ors
have conpleted the inventions on the basis of these new findings. That is,
the first invention is a nmethod for producing hydrol yzed protein by

subj ecting a vegetable protein material containing saccharides to enzymatic
hydr ol ystlse usiaaerecd efgahesractepfogkabbematopri als 1 wha dmraspilgsi dn
reaction system conprising mxing the vegetable protein nmaterial with the
fungal cektuoeeelgohdmdttiimgy & lrecacte onahgesvfatthe themperlatard paogeng from
15 Cto 39 Cwth aeration and agitation, and then, conducting and

conpl etisigtdhgesicaction at a tenperature ranging from40 Cto 60 C. The
second invention is the nethod for produci ng hydrol yzed protein according

to the first imyvemdiomheeithd heorvpaet abhg1 pppbetBsaBt gsigé1is sal ected
fromthe group consisting of wheat gluten, corn gluten, de-fatted soybean

and treated-predurks hherneah1yThe drhidid dypte i o disidhecipt hrinfRt s,

produci ng ‘hydrol yzed protein according to the first invention, wherein the

reacti on; whi ' nduc : t r : a[o Il 4 Xo) 039 Cis

N e e T A

Cto 60 f 0.% 60 9% .0f, t I KO [ ~required from

t he st ar%q%\gg%réggl%o%l E%a'(t%lllon o(ﬁla[]h(aé]ufleéac ?(?ﬁqogz}fsesgg%( terggPﬁégs?grét -up of
d for ggucin r.ol yzed

th ti . he f h,i i i t t

N, ey E: U ] B R IR 10,1 01 prafuet g, gl
t o t h, i duct bt aj d at, th | i f th

eact: onhe BRRTETRAT 6T b BYCUEF GhELBE TARET DALt GPEIRE et 4P EOFi d

content in the,reaction product. The fift@gin entign i s the ,nmethod, for

produci mIFAYEPOY§I8d TPaction a1 tRperte662 15AEEEM 28 B ntP t BSt he

first inveption, wherein the preparation of the fungal culture and the
enzymat i €€ 99%8?9&:$%ﬁytﬁ@-Vgggﬁgﬂ9939§ﬁefﬁaﬁﬁteriE?W%Y%rcoﬂﬂthaﬁ in a

subrmerged culture_tank-type reaction vessel. The sixth invention_is the
met hod f SRAPEBAGAL AR HY R BPIIEEL PR otidi ANELLTLE H §9 S OMSTRFOPLGBAL i on,
wherein the vegetable protein material is at |least partially in a solid
state, aPdch 3s the antkqil «f @@@t@ml@rantéénpﬁh@rSgsrf-ﬂaéZé%wﬁa@FeP
hydrol ysis, dispersed in hot water at higher than 80 C, subjected to the
steril i zanfdohhenRBaitged i 18f t5&€bai r bubbl es contained in the pul verized
product are substantially renoved.

Discl f the I "

One object in the present invention is to establish a
method in which the browning of a hydrolyzed protein obtained
by enzymatically hydrolyzing a protein material containing a
vegetable protein in a solid state is prevented to stably
maintain the commercial value thereof over a long period of
time.

Another object of the present invention is to provide a

process for producing hydrolyzed protein which is useful as a



The present inventions are described in detail below. The starting material
used in the present invention is a vegetable protein material containing
saccharides. That is, it is a vegetable protein starring mat eri al having a
hi gh content of an edi bl e vegetabl e protein which is at ﬁaé agartlglly in
a solid state, and contai ning saccharides including staréA 8f

saccharides other than starch, such as gl ucose, fructose, sucrose and

gal act ose. The form of these vegetable protein materials used is not
particularly limted. Starting materials having the various fornms such as
powder, @rdhitpsrppskl eseasandngparsionidh ar aquetdd isguemmsandopdst e,
are used. Further so long as it is the vegetable protein material, its
origin imahetribilnwitdous8 coﬂtam29a€hbobeitﬁ0@@rﬁ$e£¢émcheXﬁmmhbsentethe
vegetabl e protein material include starting materials such as wheat gl uten,
corn gl ubena weefatiesk soybeaibssSepas atwt Sloyheare J8¥ 81 be pepatated potato
protein and treated products of these vegetable protein materials. O these

veget abl gnpeatel AduBEehiadl $hashgtodidtt#on and de-fatted soybean are
especially inportant protein materials in the invention. The treatnent of

enzymatical |y fydreletzi Bdee \ﬁgﬁﬁégb&e&r Oﬁﬁégaf@é@r'iﬁ alneh 33! AR vef
di spersing in an aqueous solvent the sterilized protein material or the

protein %h@ﬁb%dk Piat ean é:_er L ardNds %L‘i;%%fs' 09ukh8 s

di spersion wth a unga ure 1 gh proteo ytlc activity in the

2%?352?%@%. % ?yqﬁ@%‘%ﬁ {be‘ngrgiﬂ%%ﬁﬁé R L
sl i
ot d??*é"gﬁhf‘&iffﬁs‘*fﬁc‘e*%f. cf.“‘r""‘é’%f‘ﬂ gh?%wf’b? Pffreren
Thus. |1t ZPELEHAgnn HﬁPéé’F&ﬁes flé&flaf—étﬁﬁf ﬁi} SoPRss BhReREtanthet i on

For prac%iihng this e nt s&@0|f|c is required that a
hydr ol yst8+r8& &PPOHeVe §& 995 4 1ded with at |least a tenperature
control equip , an aeration 9 ' r 29 Cctober 2002 eqU|pnent and a

agitation equi ntOCFHIFﬁgmﬁbaépﬂonpr%gF%?%lBF £ attiién BYIEPLYEIRCor | ess
is sufficient. The agitation equipnment is not particularly Ilimted so |ong
as it coPFeYBdREsifoCiAECIY,ECdPLEReWiERCRI 6ANGEREERTARA PEI FOOWFERSt ands a
| oad such as a viscosity of the starting dispersjion or the reaction system
Various &yPeasi epnrinedsimitdcayarrabre. Produekdmpnediatelymditeitbal ture
device used in fermentation for amno acid production is an especially

pr ef er abh¥dreadwsiien tRAGEEON The Wiadr t LAg sy | Bheusangentpratien zed or
finely divided so as not to inhibit the agitation procedure, at the time of
sterilizapfuAiny sheassary highhatbeiRrowvripancoeriamedd ahrdnokfses
reaction. The sterilization treatnent is conducted by a nethod and a device
whi ch arther deaatipy,eapbojtdrepidhy bPoeeerdst eyrni nodetr wn pndéndey to
conduct the hydrolysis reaction w thout germ contam nation, cultivation of
fungi assthragrzgnwigommeati.s carried out under the non-contam nation
conditions . Further, as a matter of course, a neasure to cope with germ
contam nati on &d aOmaeagbeebrowhinhbeopcoressidurs rmppitttee didgddtcudie $bep
shoul d be perfectly conducted. It is preferable that the protein nmaterial
is, befofénd an effective method for inhibiting the progression of the

browning.

(3) The concentration of reducing sugars contained in
the reaction product immediately after the hydrolysis can be
controlled to less than a predetermined concentration by

specifying the hydrolysis method and the conditions thereof.



subjected to the proteolysis step, pulverized to a size of 300 umor |ess,
and dispersed in hot water at 80 C or higher. The pul verization of the
protein material may be conducted with respect to a dry protein nmaterial.
However, when it is conducted sinultaneously with the trg@%gent of

di spersing in 10 29 Cctober 2002 hot water the protei FEPPH Afch
has been roughly pul verized, the step can continuously be shifted to the
sterilization step conveniently. The conditions of the pulverization and
the tenperature condition of hot water for dispersion have inductively been
det er m nedsadea, rigsthe Wiusrmpediesiad aydrarliyais pebhedranthtendatk son¥hen t he
pul verization is conducted as much as possi bl e under these conditions and
the treatheniydsotondloctetle adf et ghrdtenperiataylel ehdappeoxbhipbeliy ianboil i ng
point, preferable sterilization effects can be expected in the subsequent

Stefi|iZﬁét@@_@f&ﬂugIﬁéhlkingmﬂﬁﬂnbhﬂ:ﬂd§ﬁﬁf%b@@t%%&h%ﬂﬂbﬂgnéﬁéhgébes
having a particle size of 300 umor nore is treated with a heat exchanger,

the particles @fe the &Eeiﬁkzéﬁ?%@féaﬂla{r@ ébgodbﬁ%ﬁﬁbe”t%efe golRingat ed,
and there is a rlsk that cl oggi ng m ght occur |n the flow path of the heat

?XCha”96§%wAﬁg th?e¥4 tEﬁenE?rhktﬁaiégggg g% E%EQ § 236493l LY

i npossi b ohenon has oun e viscosity of

t he disp§ﬁ§i838g lBl%%t%@ggfﬁéﬁ%(Hbérghfgggglﬁ %%%ﬁrlal is abruptly

decr ease _ i ghér i'né gr Showi ng a rel ationship
Sfat Z‘r “having Lo ta?rﬂfr?%ﬂt%b%o%%al BT S g BRO8S C to
o0 oMk denty I SRS P L 385, 2] BSOSLLYC PR B
microbial culture as the enzyme source.

(5) In case the protein material and the culture medium
can completely be sterilized, the hydrolysis step can be
conducted substantially in the absence of contaminants.

(6) The sterilization of the protein material and the
culture medium is extremely inhibited by the presence of air
and bubbles contained therein. In other words, when the heat
sterilization is conducted after air and bubbles contained
therein are completely removed, the protein material which is
substantially in a sterile state and the culture of
microorganisms as the enzyme source which is substantially free
from contamination with germs can be obtained.

The present inventors have completed the inventions on
the basis of these new findingé.

That is, the first invention is a method for producing

hydrolyzed protein by subjecting a vegetable protein material

containing saccharides to enzymatic hydrolysis using a fungal



(centipoises), and the abscissa axis indicates a tenperature at regular
intervals with a unit of C. In this exanple, it can be observed that the
viscosity is remarkably decreased at a tenperature of from80 Cto 85 C
One of the technical progresses in the invention exists in9tditsbpei pbo2 That
is, the marked i nprovenent of the handle ability with the abrupt decrease
in the viscosity of the .. protein material dispersion within the specific
tenperature range is linked with the effective heat sterilization. Wen the
protein terial J4s subj d_t he _pul.verj zat] nd.the . t
dispersigﬁ} Pﬁ% df%ﬁ%rgégﬁigfr?%gkﬁggtépﬁﬁﬁg?ér%gﬁpgggﬁégaﬁﬁgﬁﬂﬁgi 1%d
state in_man Ses. wever, the viscosity_of the djspersion js not

hor eased SR HR DI LRAPAT B BRI Th LS E RAERY ok CHY o SRS ST ow

vi scosity. Consequently, air and bubbles are not included {nto the ,

di sper si 8nTeREALCR TWKSH BRedptPRRFRARREE FANIILRIPEFOBr L2edCab@ W sPer sed
in hot water, a nethod and an apparatus that neet the purpose can be

enpl oyedWiktdr aseaplen andetdddaddPbe @hfl &@d/i n whi ch the powdery
protein material is fed to a tank contai ning an aqueous sol ution which has
been mai ntai ned at &Tourdeddtiergni red! t @pwlating arte f eckact bonemit sid i er
whil e being stirred for ermulsification and dispersion. What is inportant in
t he di speesipenratnesat nmarigisy tiraond 0 r ACt hat 68i °Cand bubbl es are not adhered
to, nor contained 12 29 Cctober 2002 in, the fine particles of the
protei n mat eri alCpr2eefbdi MR b ePersF ontF t drethRd dilier RXHRAHTEME nent .
At this tinme, the dispersion after the disppersion treatnent is observed in
a weak e 3A%RHCH I dsordiRE it e, iRt inviant i iwh R that
bubbl es are substantially not adhered to the fine particles dispersed and

t hat thethienevegetaklespirspdnsamptpeiat olghtsslad-af rEeemcSRCadrHR h a

| i qui d phase portion. - In case bubbles are present in the dispersion after
t he di speosisistimaaofevheahqpitriet @armedudesyi Apziptsadesprbeasande
expected even when the high-tenperature treatnent is conducted in the
subsequefirestted Inpeduets stlepredfirt her, in the operation of a sterilizer,
there is a fear that serious troubles such as clogging m ght occur. Wen
bubbl es are pr@bertthind thwedtdporiss the néched o praduchngdrydto i et el y
be conduct ed presunably because the heat is not uniformy distributed in

t he st er pricderirandcoadialg tottlom fgersh delestdonspwhesesor thentestcthion he
bubbles . The protein material dispersed in hot water is, after the

di sper si emitatedsneohdustiedestsia teypexstenteedang inige fsomr 15 i Aattico9st@p. A
met hod and a device for the sterilization step are not particularly
limted. iA shiffitedots shernrddctatomwhietthdd epnadukbtaiedhatse tsdngre tataate on
method in a device for hydrolysis is useful for snmoothly practicing the
whol e st eangihey dirzpeddi 8a o6 6he pwbleai firoat £0i Bltdhetoreststbstamtanl | y

period of time required from the start-up to the completion of

the reaction passes after the start-up of the reaction.

The fourth invention is the method for producing
hydrolyzed protein according to the first invention, wherein
a ratio of reducing sugars present in the reaction product
obtained at the completion of the reaction is adjusted to 5 %
by weight or less based on the total solid content in the reaction
product.

The fifth invention is the method for producing hydrolyzed



sterile by this sterilization treatnment. Further, it is also 13 29

Cct ober 2002 possible that the sanple is collected and identified to be
sterile as required. As a device used for continuous sterilization, a

pl ate-type heat exchanger or a nozzle-type heater is espegiall

appropriate. Wen the hot water dispersion of the protei%gngf%ﬁhﬁﬂ 28Rtch is
produced by the above-nentioned nethod and is identified to be free from
bubbles is treated with these heat . - sterilization devices under usual
operation conditions, accidents such as clogging and scorching in the

devi ces Hvoheinocaaeorfinghety cthani hrahd hwverehance phecedar eshef the
devi ces which are conducted after the conpletion of the treatnent are quite
easy. Aspréapatahdah ciiltheg éunged cultheelyrdt dheseszymatticonydaotukiare
new y prepared by growing a fungal strain with a high protease

product i ¥ftiyhe freyatedt loh patadh Matyroblaa pé a@adbec psdducadsgame bged
anticipated, is appropriate. As the fungus having the high protease

product i ¥iil Yur¥athausthpRgireaan ike werddiegardl ess of the taxonom cal
classification. In conSideration of the fact that a product is used for

food, it is adMisabkenthasletdn idndie W@?tﬁBdWﬁEQ%%%di%gdh§8réﬂ}zéﬁ t he
d oji nmold (

field of food or brewng industry, especially a Aspergillus). In

practi ci ?QoEggan@éﬁé%r?& %ﬁé@ﬁv}%ﬁi&{é}siﬂsekeﬁEnmkﬁjeféjhr?‘%'?l‘ée@.%ﬁgﬁai)@et he

aspect of the contr t Is reaction or the purification and

the poslt%?:6%3&?1?8&8}\1/\,{2\@615639@ggsﬂggyﬂalﬁ} in29 £5198eL+2002 ARyt he

koji no strains newy separa m coniercial koji rice and conmerci al
Kobar eost S P! B8 BRG-CTYAR B il P e e B P B e T e "t
Ihe Tungal gy bune RoyL0G, Lhe: O piolesg el Vel ol cs wsefin (e
has been. ghetihhzed bn e hObTi secer! oY £uliBhbs 08:3hALL 1 fRLer'e

pulverized product are substantially removed.

The present inventions are described in detail below.

The starting material used in the present invention is
a vegetable protein material containing saccharides. That is,
it is a vegetable protein starring material having a high
content of an edible vegetable protein which is at least
partially in a solid state, and containing saccharides
including starch and various saccharides other than starch,
such as glucose, fructose, sucrose and galactose.

The form of these vegetable protein materials used is not
particularly limited. Starting materials having the various
forms such as powder, granules, pellets, a dispersion in an
aqueous solvent and paste, are used. Further, so long as it

is the vegetable protein material, its origin is not limited.



koji may be the sanme as, or different from the protein material to be
Hydr ol yzed. However, when the hydrolysis is conducted in a state free from
germ contam nation, gerns should not be present in the liquid koji

prepared. Accordingly, special care nust be taken in the sterilizatiaon of
the protein material for preparing liquid koji. By the mé@,oﬁE%HFtH%VQ is a
fear that the sterilization treatnment m ght not be conducted effectively in
the hydrolysis reaction systemor when the sterilization treatnment cannot
satisfactorily be conducted for sone reasons, it is also possible to

conduct the hy, %@%}i’ﬁié ERARE1Q3 'ﬁft%eor%&@‘&sb% %f@@éfﬁi' &\%tt%tzjl%l

subst ance t hat Its the'growh of gerns"to co-e In the same system

Exanp es; g1 Lhe bactet Stgtétlggpstagﬁe b d < agdlied dg d g fudr ol ysi s

reacti on systeminc sodirum chlor 1 ano e ’hy ate .

Furt her h,respect, to the nmod addi ti ap ro rlat nts of
hese: bafbsrAGEER gt 159 e B3 etaahec il diedatis e
system and_nmreover, regar et hanol t having an ability ta form
et hanol EF‘F’EEtlpve"F?d eéaugé“ﬂ’dtl&téo g | ?%etW@ggﬁE?kg]rﬁ ﬁy &4 any of
t hese bacteriostatic substances i S used, there is a need to renove the
bact er i o88heirdadghst @hddese 6’@1916@@1&38?%61??1&%Wélﬁysséﬁe@a&"t it t&Mt er the
conpl etion of the hydrolysis reaction. It is considerably difficult to
effectiveng condfiettede perbear b§rsepBFRECA LAY hdmpodéardasp¥g tieia
qualities of the resulting hydrolyzate, and this is not said to be

econoni cattgraatsntiagéebes inFspddiaidy for conpletely renmoving sodi um
chloride by separation, a new equipnment is required. Accordingly, there is
no- al t er nat i velleitt tem tatetrei nfeehyvnat yzal éyduydeo hyngng donviedertalple anount
of sodium chloride. The use of such a product is limted as a matter of
course. prgteZnimadekiad Js¢ aplsteiponindiapennirgt imtammaqueaods sagieint of
glutam c acid (GH) formed and accunul ated in a hydrolysis system at each

t enper at the atkedleaehd peatkidnmaiteeialutirhehe Protedn maaddind gepih

showi ng a concentration (unit: nmg/dl) of glucose (Ac) in a hydrolysis

syst em ai neadbad€sPed et it Ec ad t £fe panid reACtd i fid Mhe AS Sgferd ieat kit t3een
upon conparing Fig. 2 with Fig. 3, it can be understood that, by shifting
the reachi ganigenpeiditie: davifigosehdyh pdthd hndiol ¥6tsviegctinorhd he
anount of saccharides typified by the concentration of glucose formed and

16 29 gghiebek 2004 cagcudnpiathl papeehal pyotée maBERE a0f, reduci ng sugars
can sel ectively be reduced wi't hout substantially influencing the rate of

the proteolysisgt rf@%in?BrtQﬁEElt)b dnfpfl dAtEh AdmBSH DR AL fo QMR- gy pi i ed
by the concentration of glutamc acid fornmed and accunul ated. Further, it

can al soz88a¥Rder §hao£lg§@§£18Hea€”@t‘1'é‘tlr‘?i"@1£best§é§'l§%§ tld AydRlo15M4aa

present in the reaction product finally obtai ned tan be adjusted to |l ess

than - pfségég%ﬂ' Ngdnke¥Rlfg, FhBted 4 VB S PR iHEoEOPERET A O 1Y

gl utam c aci
reaction system is in a predetermined state, and then clearly

shifting the reaction temperature to a high temperature region
and continuing the contact. In this respect, the method is
markedly different from an ordinary method for enzymatically
hydrolyzing a protein material. Thus, it is a main
characteristic feature in the method of the invention.

For practicing this embodiment specifically, it is
required that a hydrolysis reaction vessel or tank is provided

with at least a temperature control equipment, an aeration



formed and accunul ated is increased with the increase in the reaction
t‘enpefature and with the | apse of the reaction tinme. Manwhile, Fig. 3
reveal s that the concentration of glucose formed and accunul ated is
abruptly decreased at the reaction tenperature of from 36,C.to 39 it h
the | apse of the reaction tine (after from5 to 10 hours?? Fg%??%ﬁg%?act,
it can be anticipated that under the reaction tenperature condition of from
36 Cto 39 C, glucose once forned is rapidly deconposed and consuned by the
fungi over the course of the reaction tinme . That is, the sterile vegetable
protein gaa%fnéhtaaﬂdtQeaé{yw@iomgc{wﬁeme lirf¥he kehictidhe B xgdein a
hydrol ysis reaction vessel. Thereaftier, the mxture is reacted first at a
te”pefatHEeaéﬁQEHBH.B%OTV15V 18r39eSs PE?EQE@@EXeEEQ”‘@ﬁecé%9t§§igh“‘th
aeration and agitation, and the aeration is then stopped to CTonplete the
reaction ; e r alol 4 t - Pl ef 41 C
to 50 C EsiEmbiERtT ot faFerehi e PR Pet ™ R iF ShPErEpbhar

especi al reduci n rs, which is formed nul at ed ,and, present, i n the
v ol S TEacIEn By Shenretahtor Terfel e iy Wdeie b g To8k
substantialky i nflyencin th% g oteolysis rate, nanely thﬁ rate gt am no
aci d for FAEPGHE Saifa S5 ik PF DRSrUctAet HeP SUGHYE THOA & PR FRECHEaLt | on
product finally obtained can be adjusted to 5 % or | ess based on the total
sol i d cofY8REMi n Y&kl PRAGYIGR PrBudeYiCRE R aV2 1L AR e nel R EXF W Sreact i on
which is conducted at a tenperature ranging from15 Cto 39 Cis shifted to
t he reac®i VHPURFEed e Konar dedd oat vaetehp diatnpet 3 bien fPF pBhL0aCido 60 C
i.s-set at a time when from10 %to 60 %of the total period of tinme

requi r edP¥PEUrthensigr 8y speaifd ldo ey Terchartdenipasses after
the start-up of the reaction. Consequently, the amount of sugar, especially
reduci ng sugar®he ghpel ing natertal asednis prdd enidast esdingly dhwidedr ol ysi s
reaction system can selectively be decreased w thout substantially

i nfl uencengasheoprbbebhhsbstr bhe, apahet yonhpreaeduot, aptnbhactdmeopat i on
and the ratio of reducing sugars present in the reaction product f finally
obt ai nedstanibézatjiost edf t bhé® %tartlhiegs nzasadiah dhe justtalbesidiel tbetent in
the reaction product. The hydrolysis reaction product obtained by adjusting
t he ratihydtolgdisimgacstpeans [Mesentribitzheivestté¢atigentac condpeeoddect to 5
% or |ess based on the total solid content in the reaction product can

mai nt ai Nnbiyt & rktethdd yarsd abldevauss whilabng rigebirdd nafr itliyrempiliolyedt igethieng
brown. 18 29 Cctober 2002 Fig. 4 is a line graph showing the results of
a cruel heahbRgatesh WHGIsWAS, condusi @dr Usbngditmcabovies NePEreNedipr oduct
and a control product obtained by conducting the whole procedure at 45 C

const ant k¥awttibauiehang geriheonheasti hafibanpenatikatden g Ebaghydsol ysis
reaction. In Fig. 4, the ordinate axis indicates a rate of increase in an

absor bangReObnkiflbt sefliraeavebgpgt Baobub4endey eRE héE-EoRbskifg813KI S
indicates a tine for which the tenperature is nmaintained at 105 C. Further,

the bl ankoARK@WohB .Fi Burfhehoves thaltilRe BEOMBL P8 Ofa e Ryt cepuel d
mar kedly be inhibited as shown by a downward Iength of the arrow. This

cruel he@&&ﬂggéﬁﬁtcdi@tsar&ﬂ?%%ﬁ%ma_rméﬁ%éﬂwe P d BroeeRisodyeingnd the
control liquid product which were adjusted to a 20 % Bri x concentration in

a seal edcLatgagt 205 LD buinin pdieden) condiiiogs correspond to

such conditions tﬁat the product is &%lntalned at roomtenperature for 12

ronths 11 sugoeed ot Dt 3Ly RoUR L RePRAMRI | Sel ke o5, 18poLhs, i

can keep stabl'e qualTtres w bei'ng browne ydrol ysi's

sett i ng SEPORETE LSS Pufad i P aR B, PUIGREIRER LU P8R S08F
reauci ng . _su

ar.s present ..n_the final, reaction _preduct are.inductiyely
speci fi eHmf%)r%et%e’ raélsctp gpggtsgdnéa k?%t é“'altaerrgggng et Of %tlrg?]éalr 'ex%grei ment s
conduct ed usi ng_various wvegqet abl rotein materials and a plurality.of
'iquid KBPLESBRZERAFR Gt Wked Rt h gray bE Coflaicted with
respect to a dry protein material. However, when it is

conducted simultaneously with the treatment of dispersing in

10



29 COct ober 2002 various conditions. Further, fromthe results of these many
t'rial "experinments, it is advisable to distinguish the above-nentioned two
types of the tenperature ranges as clearly as possible. That is, it is

advi sabl e that the hydrolysis reaction is first started g a.re atively | ow
tenperature and after the tenperature is shifted, the re t °6hH° %ré%ﬁﬁﬁcted
at a relatively high tenperature. Further, in consideration of the fact

that the overall period of time required for the hydrolysis reaction is
approximately 24 hours in many cases, it has been found that the tine when

the temesatiaie r hépirkited i Batekial whildHBa WL RPBLEKLYBE] Ve 81 DOYT S
passes fromthe start-up of the reaction, that is, a tine when

appr oxi I 0 r-al i i LG :PAs
ahor oby Bbad T aaiT TS A At e T P thar PR T arrs aP T S85Bi ng

sugars p ] e final reaction product should be 5 %or |ess, -
preferab#@ﬁggéégﬁtﬁgés, nore preferably 1. 5 %or |ess based on the total

solid content That i.s,. the ratio of .5 o.is.t.he upper.lipt thereof.
Accordi ngly. i OIS e BB EREEPRLIEE PRkt b BIPRRGR O Re
hydrol ysi s reaction_i onducted with a specific vegetable.protejn materi al
ond o SoecnefEipnofeahel Mo taia tote LsbeTiebdiats oft dhiet Po Bebee when
the tenperature is shifted, it is necessary to determ ne the optimyumranges
and the Y2FeBRIRPENIAP t Re TRV nBht iR %&ﬁ‘&és PP ory addiiict PRgEein
prelimnary trial experinments on the specific protein materials. 20 29
Cct ober DRPRr¥ALShydWBEPzADe dBHaHckRanbeR LHRe cops\etashtdDriddchyasol ysi s
reaction conditions is a light yellow, semtransparent |iquid having koji
nmot d cel Pesdikbpersrder khasen copditdionsyandre dixeatnenjuilé epndratddby t he
solid-liquid separation after the decol oring and deodorizing treatnmentswith
t he addiat o ohigbt itenreratibon dfs appapkapadeily sal didingavPagna, dense,
pal atable taste, and it is free froma specific . . unpleasant taste or

of f ensi versfreréblFhestmawihibzathdhy efftholy zednpr beei expetied oirobthened

t hrough the hydrol ysis reaction nmentioned above is directly used as a
seasoni ngulpméquenk. sHemelerzatilonmeepcases, it is subjected to decol oring
treatment, deodorizing treatnent, for exanple, activated carbon treatnent,
or purificati dhatr dat, nehénstiod das pearcienm caniten riireppeenti dlesphaviidg a
product. Alternatively, according to the use purpose, it is fornmed into a

concent rapadtdasicesiae fdfaky0 pwe more sprayatiddcediphwdieeat gxahdreemr a
cubic block. Incidentally, the product obtained w thout using the

bact eri oshat pergtibsbanet sheh pa®teddi w1 den i thé heibydeoliyai areeaction
step has multi-purpose characteristics for which it can find w de
accept anseecipiaddetl, oand c e properi ¥kt tRdt idldFg0g riighmedteasihy.
the flow path of the heat exchanger. Accordingly, the
sterilization treatment becomes actually impossible.
Meanwhile, a phenomenon has been found that the viscosity
of the dispersion of fine particles of the protein material is
abruptly decreased at 80 °C or higher.
Fig. 1 is a line graph showing a relationship of a
viscosity and a temperature of a dispersion of wheat gluten in
hot water having a concentration of 32 % at temperatures ranging

from 60 °C to 90 °C. 1In Fig. 1, the ordinate axis indicates

a viscosity at regular intervals with a unit of 10*% cps
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Fig. 1 is a line graph showing the relationship of 21 29 Cct ober 2002
‘viscosity and tenperature of a dispersion of wheat protein in hot water
Fig. 2 is a line graph showing a relationship of a concentration of
glutam c acid formed and accunul ated in a hydrolysis reagtion st.em.when
enpl oyi ng various reaction tenperatures and a reaction ?ﬁh@Ct?E%F %ﬂ#% a
line graph show ng a relationship of a -, concentration of glucose forned
and accunul ated in a hydrolysis reaction system when enpl oyi ng vari ous
reaction tenperatures and a reaction tine. Fig. 4 is a line graph show ng

that thepenispdidsed Gid kekensaciRskhexincs gaseabbsan abmpEPLaRGRei N a
cruel heating test conducted with respect to a product obtal ned by shifting

hydr ol Y3k S J68R61L00 fRIRANAL Wik i oNdindd Oy dBL1 N LORs L eagkbhleand ca

pr oduct ar‘néd by not shifting e tenperature conditions. The 1 nvention
vy, theoPopRonrRs Branened G Mo P B A de B e ™ "
i nvention, 22 9 Cct obe ZOQﬁ)( Isig'c ion pretreatnent of wheat
gluten)aFgﬁmﬁﬁﬁﬁi%ﬁfI9é1§E9Wﬁ C|§€qﬁ%té$ a%Te introduced into a
1,000-1iter t(%r?é( ggntnt?ectteedchvgfchala?)reorcr;urlessisfeiserinf %ke invention exists
in this point. That is, the marked improvement of the
handleability with the abrupt decrease in the viscosity of the
protein material dispersion within the specific temperature
range is linked with the effective heat sterilization.

When the protein material is subjected to the
pulverization and the hot water dispersion, the dispersion of
the protein material shows an emulsified state in many cases.
However, the viscosity of the dispersion is not increased, and
the dispersion becomes a non-tacky solution having a low
viscosity. Consequently, air and bubbles are not included into
the dispersion treated.

When the protein material is pulverized and dispersed in
hot water, a method and an apparatus that meet the purpose can
be employed. For example, a method can be employed in which
the powdery protein material is fed to a tank containing an
aqueous solution which has been maintained at a predetermined
temperature, and fed to an emulsifier while being stirred for
emulsification and dispersion.

What is important in the dispersion treatment is to

confirm that air and bubbles are not adhered to, nor contained

12



enul sification by inpact shearing, Honomcline MII (supplied by Tokushu
‘Ki kako K. K. ) . Water in the tank was heated. Wen the tenperature of
wat er reached 95 C, the operation of the enulsifier started. Twenty
kil ograns of a powder of active wheat gluten were charged into the nk
The wheat gluten becane a conpletely emulsified dispersié§1qc%°§6rﬁ?%ﬁ%es
after the operation started, and at the sane tine, the viscoelasticity
peculiar to wheat gluten disappeared. In the dispersion, neither
i ncorporation of a coagulum (so-called clunp) of wheat gluten nor inclusion
of bubblias whe Pbserpedtbtladlof ntlee Yrahdiy netlear el presteait fiirelttheof a
m croscope. The particle dianmeter of the wheat gluten particles in the
enul si f jedpdir-sBenSheRewasnendl fise AYeHA0ErdabmiAt . atat easts XA mam amé at nost
900 um Further, the concentration of the wheat gluten particles was 50
0/ |t er 1 (BLol Al aPAl ohoies SBbLed1 SANDRANSHF o bESrkolith Al at ted
soybean powder obtai ned by roughly pulverizing unnodified de-fatted
soybeangn{ SUBRL $LBY1 K SEEInKerbs cbptBsahaaledsWHd e e 09 ciated W LN
a m xer capable o eating procegure to Ebnduct ot heat treatnent at 98 C
for 20 fj : terjli.zati.an -t e:fatted b fqr.Jiquid
koj i) Zghgggggfggbgdbfﬁ%%}elj Eﬁ%g?%rﬁ%L%g Fﬁetchg- Fggfgeggsr}%ylbcgéeng powder
heat treated were charged_ jntaq 200 |jters_of. water havi a_t.emperat ure of
25 C whi SR DfAd CHeRE T g M o B SUB G YR ST e P e TESHERE 8 pe
reaction,vessel for am no acid production while,being stirred to obtain a
uni f or &§9F§tF@&t§6§béﬁﬁjbdhgﬁywﬂ¥ d%?%?%np?FgéoPron1inclusion of bubbl es.
Subsequent |y, the dispersion was subjected tqo batchw se heat_sterilization
“t hrough heat i Fy G33% RERRIRT ek RF&IFHmR W) B SRGT SiPThidflisds the
(Production of liquid koji) One percent by, volunme of a seed culture of a
koj i noPdSPARESéCH MLRRtHI8 e D@ ADUOriReEnShed iBdeatirausdisestar t er
i nocul ati ng spores at a concentration of 109 spores/m in a nmedium
cont ai nFRJ Pe5 espgstiost t8tes oyfant pRWIteR I herPSIRttEe taeatdemintisr | was
inoculated in this heat-sterilized dispersjion of de-fatted soybean powder.
After tRendisdgicatinofher Fabsgaiend: isée tidsl zhRie teerat  Imuthest, 24 hours
with aeration at a rate of 1/4 vvmand agitation at 520 rpmto obtain
| i qui d kbei opeRedlivat iadh ofstérjlizsnj i thahe ppobedserashiadi vgrdioushe
resulting liquid koji was 304 units/m, and neither contam nation of gerns
ot her t hapubieskguchald qlorggirogvmii giver ecfumas observed. (Hydrol ysis of
wheat gl uten)

When bubbles are present in the dispersion, the

sterilization cannot completely be conducted presumably
because the heat is not uniformly distributed in the sterilizer
and cannot act on germcells or spores surrounded by the bubbles.

The protein material dispersed in hot water is, after the
dispersion treatment, successively subjected to the
sterilization step. Amethod anda device for the sterilization
step are not particularly limited. A continuous sterilization
method or a batchwise sterilization method in a device for
hydrolysis is useful for smoothly practicing the whole step.
The dispersion of the protein material becomes substantially

sterile by this sterilization treatment. Further, it is also
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The total amount of the wheat gluten emulsified dispersion 24 29 Cct ober
2002 'obt ai ned by the above-nenti oned method was transferred to a
1-kiloliter fernenter used in fernentation for am no acid production.
Subsequently, the wheat gluten dispersion was subjected %&f§%F h“‘?& heat
sterilization through heating with a superheated steam a °€cfof %0

m nutes. When the tenperature of the solution was |owered to 50 C after the
conpl etion of the heat sterilization, the half anmount of the liquid koji
was added thereto. The hydrolysis reaction was conducted until hour 8 from

the st _abb's‘éﬁbqfe theat e@gd | BmP kD 1aer@ i L Bdd Ba k@t €aehtlfdcMVAKE
agitation at 200 rpmwhile controlling the tenperature of the dispersion to

35 C, and_.fr r ur 24 when the reaction was conpl eted, w thout
conduct %(r%gerilﬁg %%?aﬁe%{)%&vé@l e controlling the tenperature of the dispersion

to 45 C. Duri the reaction éche oncentr.ation. of am acids forned in
terms of the 2Sgut mct{:e%lc?ed c%sn O(lant 4 i(§:nor}tnl e T eas%ﬁrgﬂlszyasttleonq'wasa

progressively . increased fromthe startup of the reaction. Meanwhile, the
Soncent PAATSH tPS BAGEI T BUBEF & Gme iRl ST Yt PGP EGoL EREGHAE on i n
the reaction systemwas rapidly increased until hpur 3 fromthe start-up of
the rea@PPSYPIId s R aF RBANREpMBLSTRt S IPEES 1M Rhx FREMPFATFET r om
then to hour 8. However, while the reaction was contjnued upon raising the
t enper af@terdRlt W& idihs g Hradusrd Ry rdsc @R esyandmh Freshmiifsdo B a

mai nt ai ni ng and controlli ng it to 45 C, the concentration of reducing
sugars W&slaentpiiedas bepOreetbhan babdl efetf dazrat e ikbukhoge Bieat t he
reaction was conpleted, the glucose concentration was decreased to 1.0 % by
wei ght  etelrddd dsdsiah odevieca ot aindsy | gt evpegfa ttiten r saadidi gevsoduct .
(Hydrol ysis of wheat gluten conducted as a control) Two-hundred liters of a
wheat glagicddlegrnd siuchedsdepegshgmnnhistrteddinheem theadevicea dhaot
above-nenti oned nmanner were charged into a 1-kiloliter fernenter used in

f er ment adicorr .of Fawrtheimo cdaahindeandtheinbhentngkeupeoceduspeesr sifortheas

subj ected to batchw se heat sterilization through heating with a

super healesd catscanhith12r £ fconRrtdadubéser Wien tcoapletdienatof e tife t he

di spersion was |lowered to 50 C after the heat sterilization, the half
amount @frelafedntguink kpjitsvasagdded thereto. The hydrol ysis reacti on was
conducted with aeration and agitation while nmaintaining the tenperature of
t he di spersi onsathd5fGnganstanthireanded timotthes hividrioly dilte deermerat,ur e
during the whole reaction period fromthe start-up of the reaction to hour
24 when ot 881t Q26! howl Yasr S0P @ IRH growinYat fiend£RG UL, WhehcONGRMH rati on
of amno acids in terns of the glutamc acid concentration in the reaction
system Fb&%t@a%r eSSl edtyi v ey fasedmf WRIChhanshattiviR i ft ke greaed .
Meanwhi [ e, the concentration of reducing sugars in terns of the gl ucose
concent kaldairdd) ddif B&aght PR1i sy eL8M Vs apRRbeY aitRcr eased until hour 3
fromthe start-up of the reaction and was nai ntai ned at approxi mately the
maxi mum val uepf @htindlyd 0nligung2 kit o CpE8RERLAN MRBEATRsAED. O
hour 24 when 26 29 Cctober 20027t he reaction was conpl eted, the “glucose
concent i e Opdt iﬂsf'cj‘é' i t i veral |
reacti oh’%tgé%?losgl, 9tﬁﬂggl!gIacﬁ%rn'bcel agiggaconcen%égfg%n%?teng]g% {1% e%a V\C/S{/ls

i ncreas remhaty sl oW Y L GRRAL L SOML M f%/em%ﬂgio :ﬁ?csea of

rai si ng%gr?% cont roﬁjlsc%rﬁ'g t l’{e%t enpera]% ure %\#é?héemego Ut T on duri E)g&t e

reacti on. tora ft : t iﬂqﬁg?- est

hydr ol yrzlast gg%?jt V\t,{?gcgtf%éjl%t gL?\C Seragllq’ N4 a?;el?é re esferlcel%?o a law}le"'ectsht %parvoeduct ")
obt ai ned by the above-nentioned net apd.th ntraol .hydr.ol yzate of wheat
gl uten %?ee%ei%sa%qae?org?grﬁgd t?“oe anglea@gc%ﬁt F% 8p(r(?)%d g%kv)l orln(%lr?% M’'son wer e
subj ected to .centrifugation tg seplgrate f}?g r rmv\e,[é{he koi;i mold cells. The
resi dueSSREEdlHeh Padild t BPGGghASRE LI oS et i vt eBERGFHSAPayi® f or
brewi ng to obtain hydrolyzates rifjed.. Fach of these hydrol yzates

puri 11 oB EREE AUV R aCPRES OB /SBBEFP1H ST L6 U GBEH T A Pa® @RP % tass
bottl e having a stopper such that no space was given on the upper, portion.
Wth reSpetbet SOPﬁéogaﬁﬁlEgeifhy‘flﬁ‘élbﬁ%ﬁl’é%a%’fb?’gooﬁrfd}fr PIEfEGAEd 9N ght i n
a roomin which the tenperature was not particularly controlled, the state
of occuPPEnddeamPPrdgreanent oPfbEBRNFBEChASTY PEQSMCE -obser ved i nredi atel y
after the charging and after 1 week, 2 weeks, 1 nonth, 3 nonths, 6 nonths
and 12 nmonths. The results are shown in Table 1 together with the state of
the change of a snell immediately af tef rel easi ng the stopper after these
storage periods. In Table




27 t 29 Cctober 2002 1, "+" in the colum "browning" indicates eval uation
wWith 5 grades. That is, a state in which browning proceeds nost is defined
as 5, and a state in which browning is slightly observed is defined as 1.

Further, "+" in the colum "burnt snell" indicates evaluation with 5 grades
That is a state in which an irritating snell acconpani éd 891:%}?%%?10@%, a
so-called "burnt snell" notably occurs is defined as 5, and a state in

which the burnt snell is slightly found is defined as 1. By the way, the
eval uati on was conducted by five panelists. The eval uation points given by

the panelists Afﬁﬁeayq ﬁgr%ﬂhd,ag‘ﬁrkgﬂ%gﬁé’wl$}galﬂ£§é%é& TG RPEBhRe MR 81

indicated in terns of the nunber of " e 1 Browning of a wheat

el | Br ong? RgHe e T ekeat 215 PBr ehar a1 R0 AR D AT ey o
ont haNoRbEex+ Sk Pl BT R A AT R EARERr 1S Neslie, 19 158 %e 1 7% shown
o one kg b e B B 0 G Sia GRS, BUSuBEHT P O
Lt avrary b O9al ol bate b e e A eI ” °
imedi ately after the charging into the bottle, the sign_ of the browning

was al red8ddrvele RVdr e hESpf el Of haddsgr ke, sthd MixggsWishnd

t hough weak. After 1
the protein material which has been sterilized in the form of

liquid koji. The starting material constituting the liquid
koji may be the same as, or different from, the protein material
to be hydrolyzed. However, when the hydrolysis is conducted
in a state free from germ contamination, germs should not be
present in the liquid koji prepared. Accordingly, special care
must be taken in the sterilization of the protein material for
preparing liquid koji.

By the way, when there is a fear that the sterilization
treatment might not be conducted effectively in the hydrolysis
reaction system or when the sterilization treatment cannot
satisfactorily be conducted for some reasons, it is also
possible to conduct the hydrolysis reaction in the presence of
a bacteriostatic substance that inhibits the growth of germs
to co-exist in the same system.

Examples of the bacteriostatic substance which is addied
to the hydrolysis reaction system include sodium chloride,
ethanol and ethyl acetate. Further, with respect to the mode

of the addition, appropriate amounts of these bacteriostatic
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nmont h, the "browning" and the "burnt snmell"” were clearly found. After 3
hont Hs, the "browni ng" and the "burnt snell" were both notably found.
Accordi ngly, the control product was judged to extrenely inpair a
commerci al value. Hydrolyzed protein resistant to browni r roduced
fromcorn gluten and de-fatted soybeans in the sane nanﬂ%?cg Ogﬁgéagﬁble 1.
(Pretreatnment of vegetable protein materials) Powdery corn gluten from

M nnesota, U S. A was enulsified as in Exanple 1. Further, unnodified
de-fatted soybeans (supplied by Toyo Seiyu K K. ) were pulverized, and then
emul si f isehsAsaride Sxarpleided Ned tHigs égsﬂaﬁni oanaf mareeaeH, Umdgsa-diald ed a
clunp) nor inclusion and presence of bubbles was observed at all in any of
the enmulegifdrRAl PrROUA! $1a liFPICEAN i@y Mol YicdnK @itihanld 10 Qi iivaas
produced fromtheé de-fatted 'soybean powder in the sane nmanner as in Exanple
1. 29 (Hyc i 5.0 h table protein material s)
Each ofn%ﬁ%q%%3%ﬁ5¥%$gﬁjé%%ﬁ%?#%%df%ié%%rgy%ggghd the de-fatted soybean
emul sified dispersion s transferred to a .30-Kkilgli e te and
sterilized. V\Egncgﬁg ?I{ﬁpoej% a%uersee (?’fact eerldglsstpacelcrls(jf osﬁh%/\%atga{r?%%éeg% L{goéqj’o C, the
liquid ji_was added to each of e f{ernenter S in le 1._The

condi 1 GRS hé FRarorseFERPEse EhonP RGFE RS Lomhs RV Belhpl e 1.
That is, ,the hydrolysis reaction was conducted until hour 8 fromthe
Start - s TERE CGR T SHURE Y RERAL Rt Oin Lhh SPFOROURLPELEBNSE S ng ¢ he
tenperature of the dispersion to_35 C, and from hour 8 to hour 24 when the
react i oYL 06T etR G kHbut adtat it6n ®RPES ISFAY | iHF fife tenget ature
of the dispersion to 45 C. In the conpletion of the hydrolysis reaction,
the glu loiieselif r RTHIGE  tHeer ebeMPHBA L pr BucEeRaAS At 191, A B Yht based
on the total solid content of the reaction product. &Hydrolysis of the
veget abldeaneaging thetarad bl bl evwduthe ¢ e it ivohhiveirp Lzt cof aadddrys gl ut en
enul sified dispersion and a defatted soybean emul sified di spersion obtained
accor di ig et v igh dre bee scomead ardilno @ dventageeder r dbnaria By Kienl it er
fermenter, and sterilized. Wien the tenperature of the dispersion was

| ower ed comBE & 1Y heempydhnd kopdiwms chddad deo yiclse@uadritay, Fhenew

hydrol ysis reaction was conducted with agitation while controlling the

t enper atagne ppfertthel dirsgprisiash. t @c4® rdimglhoutthednd tiisngid e teanpdriatair e
during the reaction 30 29 COctober 2002 fromthe start-up of the reaction
t o hour b4 Wrehtad r @abtyidaw 1was teo rypndtadch i ndhen ddmnes ildedradd esismawgact | on
was conpl eted, the glucose concentration in the reaction product was 6.4 %
by wei ghif astidiorcHleriidd al Thel WdeC@H &ich a product is limited as

a matter of course.

Fig. 2 is a line graph showing a concentration (unit:
mg/dl) of glutamic acid (GH) formed and accumulated in a
hydrolysis system at each temperature after each reaction time,
Further, Fig. 3 is a line graph showing a concentration (unit:
mg/dl) of glucose (Glc) in a hydrolysis system at each
temperature after each reaction time.

As is clearly seen upon comparing Fig. 2 with Fig. 3, it
can be understood that, by shifting the reaction temperature
on purpose during the hydrolysis reaction, the amount of

saccharides typified by the concentration of glucose formed and
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(Test for storage of the resulting hydrol yzates) The resulting hydrolyzates
were 'subjected to the storage test in the same manner as in Exanple 1. The
results thereof for conparison are shown in Tables 2 and 3. Table 2
Browni ng of a corn gluten hydrol yzate Test productContro duct S ge
peri odBr owni ngBur nt snel | Browni ngBurnt snel | | medi atel y %ﬁtgg%oger 2867

char gi ngNoNoNoNoAfter 1 weekNoNoNoNoAfter 2 weeksNoNo++After 1

nont hNoNo+++After 3 nont hsNoNo+++++After 6 nont hs+No+++++++After 12

nont hs++++++++++++ 31 29 Cctober 2002 Table 3 Browning of a de-fatted

soybea Aydumhyzata, FebpsicirnadyctiGant sabpnoduet Jeahadadest§aBs ovahngBur nt
snel | Browni ngBurnt snell I nmedi ately after chargi ngNoNoNoNoAfter 1

weekNoNgd ) Abt e yWBEKSNANOE AT €Rodt "BEb SNONO+4T1Hf L 8F18encing the

nmont hsNoNo++++++After 6 nont hs+No++++++++After 12 nont hs++++++F+++++ As

shown i p. T8l eeng BNtk o148 8 8 LA LRI Yestndiaduct c ot dgcda fatt ed

soybean test pro evenh after 12 nont he degree o ownl ng was week

and L hec SRl LSl cLBe L PR SIELIC e | Dotd L U0 o Tk oot

products u a sati's onmercra

Meanwhi l e, in the ut.en control product and the de-fatted e control
product?n?ﬁﬁ%ﬁ?ﬁyéggegfte U T hat iR PSS #ﬁeuBgffF PofhggéggﬁHSf t he
browni ng was al rea observed t hou R%ghere was a slight giffere ce

Cher 6bctREBRT ARH HMe GRIARINCEAOIOT IRE HARAT PERESPE diis LPBURGSChoABh weak.
After 1 nonth, the "browni ng" and the "Qgént snel " were clearly. found.
After 3PFBARRE, fhRalpyourbhainadd e Bsur AIGRHAY & e 1666h Eﬁ?ably

found. Accordingly, the control products were judged to extrenely inpair a
s<commer cPaedeheyminggd leyglept ober 2002 Hydrol yzed protein produced froma

veget abl e protein
Fig. 2 reveals that the concentration of glutamic acid

formed and accumulated is increased with the increase in the
reaction temperature and with the lapse of the reaction time.
Meanwhile, Fig. 3 reveals that the concentration of glucose
formed and accumulated is abruptly decreased at the reaction
temperature of from 36 °C to 39 °C with the lapse of the reaction
time (after from 5 to 10 hours). From this fact, it can be
anticipated that under the reaction temperature condition of
from 36 °C to 39 °C, glucose once formed is rapidly decomposed
and consumed by the fungi over the course of the reaction time.

That is, the sterile vegetable protein material and the
fungal culture, the liquid koji, are mixed in a hydrolysis
reaction vessel. Thereafter, the mixture is reacted first at
a temperature ranging from 15 °C to 39 °C, preferably from 25 °C
to 38 °C with aeration and agitation, and the aeration is then
stopped to complete the reaction at a temperature ranging from

40 °C to 60 °C, preferably from 41 °C to 50 °C. Consequently,
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material in a liquid reaction systemusing a fungal culture according to

t he et hod of the present invention can maintain a stable comercial val ue
wi t hout bei ng browned over a long period of tine. 33 ~ 1 f 29 Cctober
2002 CLAIMS 1. A nethod for producing hydrol yzed protei y. subj ect | a
vegetabl e protein material containing saccharides to en2§£é¥§8gh§dé@ﬂgsis
using a fungal culture in a liquid reaction system conprising mXxing the
vegetabl e protein material with the fungal culture, conducting a reaction
first at a tenperature ranging from1l5 Cto 39 Cwith aeration and

agi tati ehe @aCLADIT S0GAYF IR AR Iopppbati g dlfa reaGhieh B farkerperature
ranging from40 Cto 60 C 2. The nethod for produci ng hydrol yzed protein

accor di RgdupidAd8 hnd\PLESEALLIE tHRIBLARLE yRHQL BEACERbA s pbt &, S@iect ed
fromthe group consisting of wheat gluten, Corn gluten, de-fatted soybean

and ”e%te‘i‘{-’eo‘%rd;ﬁ%ﬂ get L0l sedwi B UELNBd thak 1819 fﬂéﬁﬂuQMQEH yged

protein accor alm1l, wherein the reaction 'S congucted at a

t enpera r j.ng .fraom (o] i Lft. : Lon fch is
conductgg’r Ogtteozﬂt%elrrnsgerra éc% még’f“g%gi %ggfrgoﬂnﬁé fgg]gntflg%%et&\?mﬁ%ﬁﬁ#%%gi 0to 60 %
of the total perio ime required fromthe st ue%\tathe compl.etion of

of rt-
the reactin FHdss& gfetdtélrc% SHENE LPpreo%eI} et é:}c% i'o 'ct41'onn;'aer cﬁtod for
pr oduci hydr ol yzed. protei n _accordi o Caiml, wherein a ratiq of
reduci n&q{\?é;ys %%téas]éfﬁ iGPT e %?r%%é p?%d%c’? %‘Et]aﬁ%g)aﬁeq H& cotpl et i on
of the reaction s adjusted to 5 % by weight or | ess based on the total 34
4 29 OcttoBé&l AL FIRERht Bt the F%@CFégetPSHdHFGduct. 5. The met hod for
produci ng hydrol yzed protein according to Claiml, wherein the preparation
of the fungalM@EPPH?éraﬁBetHémﬁyﬂh%my§¢% Rt on WHighe ¥ SRAUHEEDr ot ei n
material are conducted in a subnmerged cu]ture tank-type reaction vessel. 6.
The net [/dd af bempesateireg rRPpLbRy E8ampt ot F it acor &i A sbifrafnta, ththerein
the vegetable protein material is at |least partially in a solid state, and
i s pul vaeiassd aro wBdGhuas crondiset ¢4 iadr attemper @bz yesang ya falops g, °C
di spersed in hot water at higher than 80 C, and subjected to the
sterili zat i66n “Cmisdisgteby af témeawhepubbbmslBohtbPned % mf Hpuiaterl zed
product are substantially renoved. 35
AL, . AUPSAU.OA] ofUE imA réqahr&A. AOom. thel s AL tA URALAYE e Scomp Pe t AonR A, A9. AU%
CACACAD A A% ALALL AL A A@. A #D78Hpg} becno| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] calhza] rahctlioca)l qad s salaftaxatba] call et cap c@jfcatba] oagan=t] oeval cal] ca]

I
v Consequently, the amount of sugar, especially reducing sugars,
which is formed, accumulated and present in the hydrolysis
reaction system, can selectively be decreased without
substantially influencing the proteolysis rate, namely the rate
of amino acid formation and the ratio of reducing sugars present
in the reaction product finally obtained can be adjusted to 5 %
or less based on the total solid content in the reaction product.
The hydrolysis reaction product obtained by adjusting the
ratio of reducing sugars present in the resulting reaction
product to 5 % or less based on the total solid content in the

reaction product can maintain its quality stably over a long

period of time without getting brown.
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It suggests that although the product is stored for 12 months,
it can keep stable qualities without being browned.

In the hydrolysis reaction, the setting of the two types
of the temperature ranges, the setting of the time when the
temperature is shifted and the ratio of reducing sugars present
in the final reaction product are inductively specified from
the results obtained in a large number of trial experiments
conducted using various vegetable protein materials and a

plurality of 1liquid kojis of different seed strains under

19



U <F10%mn Um U& ()-!V &1110% U U8 () - &L! 10% @ ()-! 09+! 10% U

'U& ()-z[ <PLI110% U& ()-- (" 10% U& ()-!n - &LOYWUE ()- ! F- &L0%BUSU& ()- ! 10%
U& ()-1C 10%PUPU& ()-sHr}rg\: ! MLOYBB& ()- 10 U 10 U 10 U=10% U& ()-L1! 10%
U& ()-!> LI 10%KUKU& ()--1>LI110% U U& ()--> |zz[<L:

10B=s109B& ()- & ! 109B&" ()-"!! YOLO%SBSB&' ()-"!): 29 October 2002

0L 0%BHBE () - !)940%B#B& ()- ! 109B& ()-)UdE: 10B9I ! 10%

h& ()-!hO@10%h& ()-t!"@10%h~h& ()-t 110% h& ()-!" 109%hh& ()- 10B
10B@CDEM {\ = 10B! 109B& ()-, 109B& ()-t 10 h 10 h

various conditions.

Further, from the results of thesemany trial experiments,
it is advisable to distinguish the above-mentioned two types
of the temperature ranges as clearly as possible. That is, it
is advisable that the hydrolysis reaction is first started at
a relatively low temperature and after the temperature 1is
shifted, the reaction is conducted at a relatively high
temperature. Further, in consideration of the fact that the
overall period of time required for the hydrolysis reaction is
approximately 24 hours in many cases, it has been found that
the time when the temperature is shifted is set at a time when
approximately 8 hours passes from the start-up of the reaction,
that is, a time when approximately 30 % of the overall period
of time anticipated passes, whereby good results are provided.
Still further, the ratio of reducing sugars present in the final
reaction product should be 5 % or less, preferably 3 % or less,
more preferably 1.5 % or less based on the total solid content.
That is, the ratio of 5 ¢ is the upper limit thereof.

Accordingly, with respect to the two temperature ranges
used when the hydrolysis reaction is conducted with a specific
vegetable protein material and a specific liquid koji, and the
specific point of time to be set when the temperature is shifted,
it is necessary to determine the optimum ranges and the values
within the above~-mentioned ranges upon conducting preliminary

trial experiments on the specific protein materials.
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separation after the decoloring and deodorizing treatments with
the addition of activated carbon is an amino acid solution
having a dense, palatable taste, and it is free from a specific
unpleasant taste or offensive smell.
The enzymatically hydrolyzed protein solution obtained
through the hydrolysis reaction mentioned above is directly
used as a seasoning material. However, in many cases, it is
subjected to decoloring treatment, deodorizing treatment, for
example, activated carbon treatment, or purification treatment
such as concentration treatment to provide a product.
Alternatively, according to the use purpose, it is formed into
a concentrated paste, a flaky powder, a spray-dried powder,
granules or a cubic block. Incidentally, the product obtained
without using the bacteriostatic substance such as sodium
chloride in the hydrolysis reaction step has multi-purpose

characteristics for which it can find wide acceptance, in

addition to the property that it is not browned easily.

Fig. 1 is a line graph showing the relationship of
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hydrolysis reaction system when employing various reaction

O%ah%l@ 9L10% & ()-!

temperatures and a reaction time.

Fig. 3 1is a line graph showing a relationship of a
concentration of glucose formed and accumulated in a hydrolysis
reaction system when employing various reaction temperatures
and a reaction time.

Fig. 4 is a line graph showing that there is a marked
difference in the increase of an absorbance in a cruel heating
test conducted with respect to a product obtained by shifting
hydrolysis reaction temperature conditions during the reaction
and a product obtained by not shifting the temperature

conditions.

The invention is illustrated by referring to specific
Examples of the invention. By the way, the following Examples

do not limit the technical scope of the invention.
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/ 10 10F= 10%&' ()-:!10%& ()-8

"10% ( XERL1BYEErtI PR Drdd il (9F whedIKJCKEYnf 10! 109Z& () -

109@2& ()-y@O0o%& ()- ! 109%Z& ()-9! 109%Z& ()-109%&Z& ()- 10CKKKKILKLLAE: /

10! 109%2& () - @Wh&ﬁdfé@%&té}s' éQ%Z-&tgz) whiB¥W felk YROMBEuLEdl Lt M-N2OIE
1/ 1034! 109%Z& ()-, ! 10%& ()-*10

10%Z& ()- %11%"(%&1()t '1%()&%@@@%@30@@? Q= dfu L @B20% V& el

L@10%-U~-U&'()- I'"L@10%UyU& ()- '10% U& ()- 10Z 10Z
1OZ|>104%§1g£flg%@gEETETTimﬁt%tjéhééklng, Homomlcllne Mill (supplied
by Tokushu Kikako K.K.). Water in the tank was heated. When

the temperature of water reached 95 °C, the operation of the
emulsifier started. Twenty kilograms of a powder of active

- wheat gluten were charged into the tank. The wheat gluten
became a completely emulsified dispersion in 30 minutes after
the operation started, and at the same time, the viscoelasticity
peculiar to wheat gluten disappeared. In the dispersion,
neither incorporation of a coagulum (so-called clump) of wheat
glutennorinclusionofhmbbleswasobservedatallineasiightly
enlarged visual field of a microscope.

The particle diameter of the wheat gluten particles in
the emulsified dispersion was on the average 150 um, at least
10 pm and at most 900 um. Further, the concentration of the
wheat gluten particles was 50 g/liter.

(Pretreatment of de-fatted soybeans for liquid koji)

A de-fatted soybean powder obtained by roughly
pulverizing unmodified de-fatted soybeans (supplied by Toyo
Seiyu K.K.) was heated while being mixed with a mixer capable
of heating procedure to conduct hot heat treatment at 98 °C for
20 minutes.

(Sterilization treatment of de-fatted soybeans for liquid koji)
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- 10 10 temperature of 25 °C which had been introduced into a submerged

culture fermenter-type reaction vessel for amino acid
production while being stirred to obtain a uniform de-fatted
soybean powder dispersion free from inclusion of bubbles.
Subsequently, the dispersion was subjected to batchwise heat
sterilization through heating with a superheated steamat 120 °C
for 20 minutes.

(Production of liquid koji)

One percent by volume of a seed culture of a koji mold,
Aspergillus oryzae 'ATCC 15240, which had been incubated after
inoculating spores at a concentration of 10? spores/ml in a
medium containing 1.5 % de-fatted soybean powder in a 5-liter
jar fermenter, was inoculated in this heat-sterilized
dispersion of de-fatted soybean powder. After the inoculation,
the cultivation was conducted at 30 °é for 24 hours with aeration
at a rate of 1/4 vvm and agitation at 520 rpm to obtain liquid
koji.

(Evaluation of liquid koji)

The protease activity of the resulting liquid koji was
304 units/ml, and neither contamination of germs other than the
koji mold nor growth thereof was observed.

(Hydrolysis of wheat gluten)

The total amount of the wheat gluten emulsified dispersion
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temperature of the solution was lowered to 50 °C after the
completion of the heat sterilization, the half amount of the
liquid koji was added thereto. The hydrolysis reaction was
conducted until hour 8 from the start-up of the reaction with
aeration at a rate of 1/4 vvm and agitation at 200 rpm while
controlling the temperature of the dispersion to 35 °C, and from
hour 8 to hour 24 when the reaction was completed, without
conducting the aeration while controlling the temperature of
the dispersion to 45 °C.

During the reaction, the concentration of amino acids
formed in terms of the glutamic acid concentration in the
reaction system was progressively increased from the start-
up of the reaction. Meanwhile, the concentration of reducing
sugars in terms of the glucose concentration in the reaction
system was rapidly increased until hour 3 from the start-up of
the reaction and was maintained approximately at the maximum
value from then to hour 8. However, while the reaction was
continued upon raising the temperature of the dispersion in the

reaction system from hour 8 and maintaining and controlling it

to 45 °C, the concentration of reducing sugars was abruptly
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decreased. On hour 24 when the reaction was completed, the
glucose concentration was decreased to 1.0 % by weight or less
based on the total solid content of the reaction product.
(Hydrolysis of wheat gluten conducted as a control)
Two-hundred liters of a wheat gluten emulsified
dispersion which had been obtained in the above-mentioned
manner were charged into a l-kiloliter fermenter used in
fermentation of an amino acid. Then, the wheat gluten
dispersion was subjected to batchwise heat sterilization
through heating with a superheated steamat 120 °C for 20 minutes.
When the temperature of the dispersion was lowered to 50 °C after
the heat sterilization, the half amount of the liquid koji was
added thereto. The hydrolysis reaction was conducted with
aeration and agitation while maintaining the temperature of the
dispersion at 45 °C constantly and without shifting the
temperature during the whole reaction period from the start-up
of the reaction to hour 24 when the reaction was completed.
During the reaction, the concentration of amino acids in
terms of the glutamic acid concentration in the reaction system
was progressively increased from the start-up of the reaction.
Meanwhile, the concentration of reducing sugars in terms of the
glucose concentration in the reaction system was rapidly
increased until hour 3 from the start-up of the reaction and
was maintained at approximately the maximum value from hour 8

to hour 24 when the reaction was completed. On hour 24 when
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the reaction was completed, the glucose concentration reached
6.6 $. It was identified that during the overall reaction
period, the glutamic acid concentration tended to be always
increased somewhat slowly in comparison with the above-
mentioned case of raising and controlling the temperature of
the solution during the reaction.
(Test for storage of the hydrolyzate obtained)

The test hydrolyzate of wheat gluten (hereinafter
referred to as a “test product”) obtained by the above-mentioned
method and the control hydrolyzate of wheat gluten (hereinafter
referred to as a “control product”) for comparison were
subjected to centrifugation to separate and remove the koji mold
cells. The residues were then passed through a granular
activated carbon layer for brewing to obtain hydrolyzates
purified. Each of these hydrolyzates purified was charged into
a 500-milliliter colorless transparent glass bottle having a
stopper such that no space was given on the upper portion.

With respect to the samples in the bottles stored under
scattered light in a room in which the temperature was not
particularly controlled, the state of occurrence and
progression of browning was visually observed immediately after
the charging and after 1 week, 2 weeks, 1 month, 3 months, 6
months and 12 months. The results are shown in Table 1 together

with the state of the change of a smell immediately after

releasing the stopper after these storage periods. In Table
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1, “+” in the column “browning” indicates evaluation with 5

grades.

That is,

a state in which browning proceeds most is

defined as 5, and a state in which browning is slightly observed

is defined as 1. Further, “+“ in the column “burnt smell”

indicates evaluation with 5 grades. That is a state in which
an irritating smell accompanied by browning, a so-called “burnt
smell” notably occurs is defined as 5, and a state in which the
burnt smell is slightly found is defined as 1. By the way, the
evaluation was conducted by five panelists. The evaluation
points given by the panelists were averaged, and rounded. The

resulting points were indicated in terms of the number of “+”.

Table 1

Browning of a wheat gluten hydrolyzate

Test product Control product
Storage period Browning Burnt smell Browning Burnt smell
Immediately after charging No No No No
After 1 week No No No +
After 2 weeks No No + +
After 1 month No No ++ +
After 3 months No No +4+ ++
After 6 months + No 4+ +++
After 12 months + + 4t 4

As shown in Table 1, in the test product, even after 12

months, the degree of browning was week, and the occurrence of
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the “burnt smell” was little found. Thus, the test product was
judged tomaintain a satisfactory commercial value. Meanwhile,
in the control.prodﬁct, immediately after the charging into the
bottle, the sign of the browning was already observed, and the
presence of the “burnt smell” was found though weak. After 1
month, the “browning” and the “burnt smell” were clearly found.
After 3 months, the “browning” and the “burnt smell” were both
notably found. Accordingly, the control product was judged to

extremely impair a commercial value.

Hydrolyzed protein resistant to browning were produced
from corn gluten and de-fatted soybeans in the same manner as
in Example 1.

(Pretreatment of vegetable protein materials)

Powdery corn gluten from Minnesota, U.S.A. was emulsified
as in Example 1. Further, unmodified de-fatted soybeans
(supplied by Toyo Seiyu K.K.) were pulverized, and then
emulsified as in Example 1. Neither formation of a coagulum
(so-called a clump) nor inclusion and presence of bubbles was
observed at all in any of the emulsified products.
(Production of liquid koji)

Liquid koji was produced from the de-fatted soybean powder

in the same manner as in Example 1.
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\110% gLe(%atted soybean emulsified dispersion was transferred to a
30-kiloliter fermenter, and sterilized. When the temperature
of the dispersion was lowered to 50 °C, the liquid koji was added
to each of the fermenters as in Example 1. The conditions of
the hydrolysis reaction were the same as those in Example 1.
That is, the hydrolysis reaction was conducted until hour 8 from
the start-up of the reaction with aeration and agitation while
controlling the temperature of the dispersion to 35 °C, and from
hour 8 to hour 24 when the reaction was completed without
aeration while controlling the temperature of the dispersion
to 45 °C. 1In the completion of the hydrolysis reaction, the
glucose concentration of the reaction product was 0.9 % by
weight based on the total solid content of the reaction product.
(Hydrolysis of the vegetable starting materials conducted as
a control)

Each of a corn gluten emulsified dispersion and a de-
fatted soybean emulsified dispersion obtained according to the
above-mentioned method was transferred to a 30-kiloliter
fermenter, and sterilized. When the temperature of the
dispersion was lowered to 50 °C, the liquid koji was added to
each fermenter. The hydrolysis reaction was conducted with

agitation while controlling the temperature of the dispersion

to 45 °C without shifting the temperature during the reaction
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from the start-up of the reaction to hour 24 when the reaction

was completed. When the hydrolysis reaction was completed, the

glucose concentration in the reaction product was 6.4 % by

weight based on the total solid content.

(Test for storage of the resulting hydrolyzates)

The resulting hydrolyzates were subjected to the storage

test in the same manner as in Example 1. The results thereof

for comparison are shown in Tables 2 and 3.

Table 2
Browning of a corn gluten hydrolyzate

Test product Control product
Storage period Browning Burnt smell Browning Burnt smell
Immediately after charging No No No No
After 1 week No No No No
After 2 weeks No No + +
After 1 month No No ++ +
After 3 months No No ++t ++
After 6 months + No ++++ +++
After 12 months + + +++++4 44+
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Table 3

Browning of a de-fatted soybea hydrolyzate

Test product Control product
Storage period Browning Burnt smell Browning Burnt smell

Immediately after charging No No No No
After 1 week No No ) )
After 2 weeks No No + +
After 1 month No No ++ ++
After 3 months No No 4 4
After 6 months + No bt e
After 12 months + + e FIS

As shown in Tables 2 and 3, in the corn gluten test product
and the de-fatted soybean test product, even after 12 months,
the degree of browning was week and the occurrence of the “burnt
smell” was little found. Thus, the test products were judged
tomaintain a satisfactory commercial value. Meanwhile, in the
gluten control product and the de-~fatted soybean control
product, immediately after the charging into the bottle, the
sign of the browning was already observed though there was a
slight difference therebetween, and the presence of the “burnt
smell” was found though weak. After 1 month, the “browning”
and the “burnt smell” were clearly found. After 3 months, the
“browning” and the “burnt smell” were both notably found.
Accordingly, the control products were judged to extremely

impair a commercial value.
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Ind {21 Applicabili

Hydrolyzed protein produced from a vegetable protein
material in a liquid reaction system using a fungal culture
according to the method of the present invention can maintain

a stable commercial value without being browned over a long

period of time.
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at a temperature ranging from 15 °C to 39 °C with aeration and
agitation, and then conducting and completing the reaction at
a temperature ranging from 40 °C to 60 °C.

2. The method for producing hydrolyzed protein
according to Claim 1, wherein the vegetable protein material
is selected from the group consisting of wheat gluten, corn
gluten, de-fatted soybean and treated products thereof.

3. The method for producing hydrolyzed protein
according to Claim 1, wherein the reaction which is conducted
at a temperature ranging from 15 °C to 39 °C is shifted to the
reaction which is conducted at a temperature ranging from 40 °C
to 60 °Cwhen from 10 % to 60 % of the total period of time required
from the start-up to the completion of the reaction passes after
the start-up of the reaction.

4. The method for producing hydrolyzed protein
according to Claim 1, wherein a ratio of reducing sugars present
in the reaction product obtained at the completion of the

reaction is adjusted to 5 % by weight or less based on the total
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solid content in the reaction product.

5. The method for producing hydrolyzed protein
according to Claim 1, wherein the preparation of the fungal
culture and the hydrolysis reaction of the vegetable protein
material are conducted in a submerged culture tank-type
reaction vessel.

6. The method for producing hydrolyzed protein
according to Claim 1, wherein the vegetable protein material'
is at least partially in a solid state, and is pulverized to
300 ym or less prior to the enzymatic hydrolysis, dispersed in
hot water at higher than 80 °C, and subjected to the
sterilization immediately after air bubbles contained in the

pulverized product are substantially removed.
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