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{57) Abstract: A method for producing a protein hydrolysate comprising a step of subjecting an aqueous dispersion of a protein raw
material to heating and heat retaining under an acidic condition by the use of a plate type heat exchanger, to thereby substantially
sterilize the dispersion, and a step of allowing protein hydrolase to act on the resultant dispersion, to produce a protein hydrolysate
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tivity and produet quality, and further to the expansion of the area of applications of products.
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22 Mar ch 2005 SPECI FI CATI ON PROCESS FOR PRODUCI NG HYDRQ YERKPBGT EI N
Technical Field The present invention relates to a novel process for
produci ng a hydrolyzed protein. Mre specifically, it relates to a process
for easily producing a high-quality, highly stable hydrolyzed protein
useful for seasonings or the like by hydrolyzing a protein-containing
starting material by an action of an enzyne.' Background the-Inventic)n
Wth respect to a process for producing a hydrolyzed protein froma
protein-containing starting material by an enzynme on an industri al
production scal e, various procgssesribaveoheen already known. For exanple,
a process for producing a liquid seasoning by reacting denatured de-fatted
soybeans wi t h -an palokasisn&oRp PROPARS NN Gy ERAEPLA R SERdFrefer t 0 Japanese

Pat ent Kokai Publication JP-A-51-35,461) and a process for producing a
seasoni ng by hydrolysis of various proteins with a protease and a

pepti dase contained in a culture of a koji nold (refer to Japanese Patent
Kokai PubkhgakkongidPgA-6-125,734, JP A-9-75,032 and JP-A-9-121, 807) were
reported. 1 22 March 2005 .

The present invention relates to a novel process for

producing a hydrolyzed protein. More specifically, it relates

Tto a process for easily producing a high-quality, highly stable

i} hydrolyzed protein useful for seasonings or the like by
hydrolyzing a protein-containing starting material by an

action of an enzyne.:

- Background of the Invention

With respect to a process for producing a hydrblyzed
protein from a protein-containing starting material by an
enzyme on an industrial production scale, various processes
have been already known.

i;) For example, a process for producing a liquid seasoning
by reacting denatured de-fatted soybeans with an alkaline
-protease and a peptidase (refer to Japanese Patent Kokai
Publication JP-A-51-35,461) and a process for producing a
seasoning by hydrolysis 6f various proteins with a protease
and a peptidase contained in a culture of a koji mold (refer
to Japanese Patent Kokai Publications JP-A-6-125,734, JP-

Af9~75,032 and JP—A—9—121,807) were reported.




Further, a process for producing a seasoning having a i gl $vognt of
glutanmc acid (refer to Japanese Patent Kokai Publication JP-A-2000-88) or
an amno acid mxture with reduced browning (refer to Japanese Patent
Kokai Publication JP- A-2000-14,394) by using a microbial culture obtained
by a specific incubation nmethod or by using a specific condition of
hydrol ysis of a protein-containing starting material were also reported.

Such conventi graltHeeGhai guescdRr Eokl phbamting bNskhabnihg hA¢ipgoduction of
a hydrolyzate by enzymatic hydrolysis of a starting matérial containing a

sol i d phal® Bonthatqsalditvt ardnd JNe yk@k@r%tjoa?ahyéﬂs@'@é%%%_tpkekskn

obt ai ned are | owered by occurrence.of growh m cr oor gani sns ot her than
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hydrolysis step . In order to solve this pro acteriosta

substangﬁgwﬁ gg‘a%f@ﬂgyug ,Jgégégg%cE%ﬁgbgeKd%gpﬂgégfgégéﬁgngﬁbe li ke

were enployed i"n the hydrol ysi he conventiona ocesSses (refer

to the gbgye Pat ent Kokaj . Publ i cati JP- A-6- 125, 734 and
3P~ A - 57500033y 50| R drocBises™ Al Sddi R ena I SE bE L epar ati ng

d ing.bacterjostati bst fter the hydrolysis. st -
requi r otlE ESPEE: Ay ARGRSBATIRRCRE ob¥ dB=AS @rpP YL CasoRIbaEbR | ostati c

subst anc ‘%f difficult to decrease sodiun1ch|orige to |l ess than
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also reported.
i;) Such conventional techniques were problematic in that
in the production of a hydrolyzate by enzymatic hydrolysis of
a starting material containing a solid protein, the quality
and the yield of the hydrolyzed protein obtained are lowered
.by occurrence of growth of microorganisms other than the
-microorganism as an enzyme source, so—called.contaminaﬁfs, in
the hydrolysis step . In order to solve this problem,
bacteriostatic substances such as alcohols, sodium chloride,
ethyl acetate and the like were emploized in the hydrolysis step
k) _in the conventional processes (refer to the above Japanese
Patent Kokai Publications JP-A-6-125,734 and JP-A~-9-~75,032).
In these processes, an additional step of separating and
removing bacteriostatic substances after the hydrolysis step
was required. Especiallf when sodium chloride was employed
as a bacteriostatic subétance, it was quite difficult to
decrease sodium chloride to less than an appropriate

concentration without deteriorating the quality of the




22 March 2005 resulting hydrolyzed protein. Mreover, i% Waghaboost

i npossi ble to prevent occurrence of so-called brewi ng odor or soy sauce
odor in the hydrolyzed protein obtained by the hydrolysis step in the
presence of bacteriostatic substances As a result, the use range of the
resul ting hydrolyzed protein was extrenely restricted. Further, in the
conventional processes, attenpts were naturally nmade to subject a starting
- mat eri akecantangi ngydrosptéd praiteiint o hyerebysis afd eragenavabser
sterilization of contam nants incorporated in the protein-containing
starti ngmpbBEeblal tOhr2 vl 8bcakrenlbUbe A5~ A Bod WY e8or! &ri S
relatively easy to performhydrolysis of a protein-containing starting

mat eri also?f ts@fucet &¥ddd Zah | Phet RE/BRT1 PR HADPLALOLY5GaLE Hiowener. in the

i ndustrial mass-production, the prevéention of m croorgani sm contam nation

in the nghenh | kzatdQn, §B%@§geggﬁcléy?f%a?/éééri A & ¥4 rdiidcul t o to
perform-in a comrerélal production of a 11quid seasoni ng of an
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contamnation I n view y contr 0Ol c N sources

i nclude_a.pLo g&ﬁéf n}g&@%gg g%arting material, an enzyme preparation or
an enzyne-contairnin ernen%a ion broth and a production equipnment. In a

Chep ol Shopb M T A e S S s e o the
naturally made to subject a starting material containing a

ii) solid protein to hydrolysis after removal or sterilization of
contaminants incorporated in the protein-containing starting
material or a microbial culture as an enzyme source. It is
relatively easy to perform hydrolysis of a protein-containing
starting material after sterilization thereof on a laboratory
scale. However, in the industrial mass—productioﬂ, thel
prevention of microorganism contamination in the

sterilization step and the hydrolysis step is very difficult

to perform.

L‘} In a cgmmercial production of a liquid seasoning of an

enzymatically hydrolyzed protein, it is important to prevent
microorganism contamination in view of quality control. Main
contamination sources include a protein-containing starting
méterial, an engyme préparation Oor an- enzyme-containing
fermentation broth and a production equipment. In a step of
sterilizing a protein-containing starting material prior to

the enzymatic hydrolysis, bacteriostatic agents such as
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3 22 March 2005 al cohols, sodiumchloride, ethyl acetat® pgrdnbbes!i ke were
enpl oyed as stated above. However, incorporation of these bacteriostatic
agents into products limts the use of the products. Further, the
additional step of renoval thereof incurs a problemof the increase in the
production cost. Wth respect to the enzyne preparation or the
enzynme-containing fernmentation broth, filtrate of the enzyne solution with
an abs@lacdidlist erodumsdptdciaid y dEiyendedt eheyandbthkh like appropri ate
for the aseptic use in the subsequent hydrolysis process. In the

sterili zagloyest g cthedtddbmlsgu: preidwetdies einasepd reat sRNbMehbeds
dependi ng on characteristics of each equipnent. Washing wth an al kali ne
was hi ng beaitietriion tar ian aggeitth Washd Nngreal:utkon iand sstigam heat bRy take

avail able and perfornmed at a | ow cost. Accordingly, the nost serious

pr obl empawking tet.heFariBert 0 te@RlRtA M rstierdddgz e Péﬁa&@!a'ﬂ €ABLabRi ng
starting nmaterial w thout using sodiumchloride or alcohols. Especially,

steri|athor ol SENLONLALNNG IhAfhd HEodRl el bAletant ahihg a solid
matter involves a lot of difficulty as follows. Upon Investigating a

Lyl cal rBepBed kB WALCBud RUNRIIACL LOPIA] kS HhoPRLSEdalD; NBLEr and the

di spersion is heat-sterilize rst found t I Sper si on

Conta|n§e§mé9khglaﬁtB?Bthnsfgftﬁgtghbfhthé Q§£9$¥ bsaLed Ry, 80 grdinary

heati ng nmet hod. Further, when the prote
absolute filter or aseptically fermented enzyme broth is

A
5 ) appropriate for the aseptic use in the subsequent hydrolysis
process. 1In the sterilization of production equipment, there
are treatment methods depending on characteristics of each
equipment. Washing with an alkaline washing solution or an
acid washing solution and steam heating are available and
- performed at a low cost. )
Accordingly, the most serious problem among others is

to completely sterilize a protein-containing starting

material without wusing sodium ‘chloride or alcohols.

}_) Especially, sterilization of a protein-containing starting

material containing a solidmatter involves a lot of difficulty
as follows. Upon investigating a typical method in which a
pulverized protein is dispersed in water and the dispersion
is heat-sterilized, it is first found that the dispersion
contains a solid matter inside of which is hardly heated by
an ordinary heating method. Further, when the protein

- concentration in the dispersion is increased, the viscosity




concentration in the dispersion is increased, the viscosifirch 2085March 2005
of the dispersion becones quite high, and equi pnent having a very high
power for feeding the dispersion is required, which increases the
production cost. Especially, a protein- containing starting material such
as wheat gluten includes active gluten which is. easy to bind when its
powder is dispersed in water. Thus, it cannot be even di spersed. Moreover,

even i fof hehdli SPE5SE OT0E e SHROL h:!{lYl@@ K esh, pél%le'e&{ i e AL e

denatured and solidify inside a unit for a sterilization step, such as a

pl at e- t ypechedt i X ehaRger o s i Qﬁkﬁetdﬁﬁm&ﬁ is JI:%%%l%th & Sare

one technique to partially solve i.s problem a as been proposed

In that ymihothed RHQ ehpoaAREALAI n@osétart%g,geaﬁmga' 45

pul verized to a dianeter of not nore fhan pnlan disp rse n hot

vat et Ofcdipls iiss, LA CA0C niReLeby Lypg oy ng, g pea%gtggltwugﬁsogl N

protein- containing starti er|aI preven |n8
i ncor po rsi.on at .t.he s refer tQ Japanese Patent
okl | puost 2 iat%‘%&ql@%"iif%@’sﬁo PR A B Ve Bret s SEARRG of t he
rotei n-.co LQi ng, tart:n i al mh h was difficult in the past is
gnabl ed ?]nﬂ‘rggggrd B¢ He- %F&P@ttngal %%%’? JO?PW%Q AFEHG Ve Tow
VISCOSI Fége di spersion is_decreased, and

Concentr%;£QQ 1sp o] S e1

bubbl es “ar & 'R0 cd?bd?&?@d $9ﬁ?ﬁ erRY oS 1 pndddgfients are

. denatured.and.solldlfy inside a unit for a sterilization step,

gg) such as a plate-type heat exchanger or a nozzle-type heater,
to clog the same.

As one technique to partially solve this problem, a
method has been proposed. In that method, a protein—-containing
starting material is finely pulverized to a diameter of not
more than 300 pm and dispersed in hot water of not leee than
80°C, thereby improving dispersibility of the protein-
containingstartingnmterialandpmeventingtmbblesfromh@ing

incorporated into the dispersion at the same time {refer to

\;> Japanese Patent Kokai Publication JP-A-11-313,693). In this

method, "the dispersing of the protein-containing starting
material which was difficult in the past is enabled in regard
totheproteindispersionhavingearelativelylowconcentration.
Further, a viscosity of.the dispersion is decreased, and
bubbles are not incorporated into the dispersion, whereby
complete sterilization is enabled in the subseqguent

sterilization step.




conplete sterilization is. enabled in the subsequent stermatchaloodn step. 5
22 March 2005 However, in order to decrease the production cost in the
comercial production, it is necessary to increase the concentration of
the protein dispersion and to inprove the equipnent productivity in the
subsequent hydrolysis step. None of the prior techniques was satisfactory
for sterilizing such a protein dispersion having a high concentration..
That is, as thewsomoantinatider ab dberpasteiine dirspRicsiion costiicreased, the
protein-containing starting material is hardly dispersed uniformy. Wen
t he pr otceimmexaritadi nprgdustabhi, ngi tratier | akckssagyr egat ethdriz A agueous
medium it contains air and heating is not performed uniformy so that

conpl et ecsicehitriazaldron f Scih ffdoddn idy 46 Ss 84At 8ad FUbt DeprovEeVERet hough
the protein-containing starting nmaterial can be dispersed, the viscosity of

the di spefsipaRnics gidiucandiif 18 bacdlndednfai: thgysibsenuent o5t ep

~accordingly. In theory, it i's possible to disperse the proteln-containing

startingomat 8¢ idle Wﬂi@@t@hﬁhiﬂ@ég%a{@%%i@%ﬂﬁi ’foﬁé%&kif@gifmﬁed the

di spersion with a punp for a hirghly viscous wever, suc
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method.  In tag,dif8Ct Nt DG JEALLL 5 8n NSAL HPHLUTL AN A SUPLESE O
\ is increased, the protein-containing starting material is
i} hardly dispersed uniformly. When the protein-containing
starting material is agygregated in an aqueous medium, it
. contains air and heating is not performed uniformly so that
complete sterilization is difficult in this state. Further,
even though the protein-containing starting material can be
dispersed, the viscosity of the dispersion is high, ané it is
hardly fed for the subsequent step accordingly. In theory,
it is possible to disperse the protein-containing starting
material with a high-performance diépersion vessel and feed
:L} the dispers%on with a pump for a highly wviscous ligquid.
‘However, such production equipment is expensive.
With respect to the sterilization step, there are two
methods,eadirectheatingmethodandjnlindirectheatingmethod.
In the direct heating mefhod, a heat medium and a subject to
be treated are directly contacted to heat the subject. &

direct heating-type ultra high temperature instantaneous

sterilizer for high viscosity is available. According to this




be treated are directly contacted to heat the subject. 29 \VIkdhERIOS
heating-type ultra high tenperature instantaneous sterilizer for high
viscosity is available. According to this 22 March 2005 net hod, even a food
havi ng a high viscosity of several hundreds of thousands of centi poises
[c.p. (nPas)|l can be heated in a short- period of tinme by being mxed with
a steamas a heat nedium at good efficiency, and conpletely sterilized by
mai nt ai migighadheevenpefatour katdnga hi gdetietdo el par s6def 1 tHutRiredWr eover,

t he heated subject can be put under reduced pressure to evaporate the

st eam chef getbugaridie deaidgi ghtses | NSIANt AREYUS Y GQOIRA He@ rapprQxi mat el y

the original tenperature. Neverthel.ess, since the steam as the heat nedi um

is direct Ishoricxperticdhotthe 1008y bhenysei REqcher cal scsugh as nhaid er
conmpounds and the like is limted in the water supply to the boiler, and

it is neeeSSA Yat o Jdid hekraddeacst e cBﬁBQQE%Q%'Sé@@?%?fﬂgﬁek; the
(0] a t

food. Besides, there is a defect ~that the neth nno e appliéed to a

subj ect naARLaINIMY Bhe TS IBLLESS £ taﬂg)%éé%@rrﬁig%?‘f%é:%{gd L LBt ers.

Meanwhil e, in theindirect heating net a subj € treated is

Mea e D umvi mher. Th
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i ndi rect heating netho as be & Ster

Yl scous oottt d oothe | ikakhY BRSOUEA OOl DS hE RIS, on, o
thU|ariﬁX%EﬁHﬁREoﬁsigra%ﬁﬂiﬂ%Pe ééergkgﬁg&i%%tglgypiéﬁg original
i;) temperature. Nevertheless, since the steam as the heat medium
is directly mixed with the food, the use of chemicals such as
boiler compounds and the like is limited in the water supply
to the boiler, and it is necessary to further add a step of
producing steam usable in the food. Besides, there is a defect
that the method cannot be applied to a subject contaihing a
solid matter with a size of several millimeters.
Meanwhile, in the indirect heating method, a subject to
be treated is indirectly heated from a heat medium via a heat
<¥) transfer memper. The indirect heating method has been often
used in the sterilization of highly viscous food in the food
industry because of the simple mechanical structure, good
operability and low-cost apparatus, In this connection, a
tubular system or a scrétch—type sterilizer is a typical
indirect heating-type sterilizer for a highly viscous food.

The tubular system is a system in which a highly viscous food

is passed through a tube and heated from outside with hot water




indirect heating-type sterilizer for a highly viscous f90o¢a,bgst ubul ar
systemis a systemin which a highly viscous food is passed through a tube
and heated fromoutside with hot water 7 22 March 2005 or the like. Since a
pressure supplied is increased owwng to a pressure drop in a pipe, its
length is limted, so that plural pipes are sonetines arranged in parall el
to give a nmulti-pipe system Advantageously, the structure is sinple, and

the sysheghesiersy, Jih@ssepbbesabelbappserhl £santhichAPOw83Y tho Wash.
On the other hand, a heat transfer surface is liable to scorch. And the

1l d 1 bows 060 hetasisi 9, bSpbart 4 0oMizen 1 andikhus, Lhe drempgigLue { ends

to be non-uni form According I's method 1s I nappropri at en strict

control ,of . Legpgr : md ' ST ch-ty. e xchanger is to
of f set Ph%e dg?eéggo é%mégf%%%#%%§g§§t %{gg%gﬁsg? Jgﬁ%g'@ﬁ%gé Fo6d near
a event. the scorchin At the
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deteri O:En%l it%?;sot];hglij:glmi]_oteir%?:ure tends to be non-uniferm. Accordingly,

\_,} this method is inappropriate when strict control of temperature
is required. The scratch-~type heat exchanger is to offset the
defect of the tubular system, and scratches off a food near
the heat transfer surface with a vane to prevent the scorching.
At the same time, the food in the tube can bel stirred for thermal
uniformity. However, still the scorching on the heat tr—ansfer
surface cannot completely be prevented for almost all highly
viscous foods. After a fixed time of operation, the heat
exchanger is usually washed in an aésembled state. However,

J in case of _hard scorching, the heat exchanger has to be
disassembled and washed . These indirect heating-type
sterilizers are still problematic in the heat transfer, and

‘sometimes cause thermal deterioration of qualities
{degradation of nutrienté, taste, color and the like) owing
~to a long heating time and mechanical change (physical change

- in viscosity and the like) caused by stirring.

Moreover, in the fermentation industry in which a




(degradation of nutrients, taste, color and the like) ow pgrcht2@od | ong
heating time and nmechani cal change (physical change in viscosity and the
| i ke) caused by stirring. Moreover, in the fernentation industry in which a’
8 22 March 2005 conpl ete sterilization step of a culture nediumis

i ndispensabl e, an indirect heating plate-type heat exchanger using steam
as a heat nmediumis generally used forsterilizing a culture nmedium
However ,comelretweat sséefiitzatbon ksepcongucted byl shipgl Y mRaSsig @ protein
di spersion having a high concentration through this heat exchanger, the

prot ei n iglsHensdand,s ahheh&akb&tdﬁeaﬁyﬁ%%l%@—@fﬁéef?é& i MeAge A ranst er

efficiency and the increase in pressure rop d scaling in the heat er
or the GoOlBf QGG asaNhddt kBRI St ¢ 11§v PR3 o TRASSI Al m%*to pass
t he di spersion. Under these C|rcunstances pertformng the co

sterilizati,gneated dighly. qufgg%% eOt%?%has §g£5'§¥g£EEQ£Ek%éﬁﬂ“ %2b||sh a

concentration on an industria een reqU|red

Coj cct o R B A REREL e B B B BT RRES! B farS & HRERG obj ect of
éhe P R %ﬂﬁg% pronekﬁrcoﬁpdevelOpgﬁﬁgiogggihﬁﬁﬂ\Mﬂ Cq‘aneE?Q fyn

I spersion o
d'SperSHR%p%% 1%% %u?lgae%%P ﬁhtréeﬁg uca the Secrease in heat

transfer efficiency and the increase in pressure drop due to

g:) scaling in the heater or the cooler occur, ana in the worst
case, it becomes impossible to pass the dispersion.

Under these circumstances, for performing the complete

sterilization of a highly viscous protein dispersion having

a high concentration on an industrial scale, it has been

required to establish a new technique without dependiﬁg on a

special technique or egquipment.

Obijects of the Inveption and Problems to Be Solved

i:) Accordingly, the object of the present invention is to
develop a process in which an aqueous dispersion of a
protein-containing starting material, especially, a
dispersion having a high concentration can be made
substantially aseptic easily in the production of an
enzymatically hydrolyzed protein on an industrial scale
without introducing special equipment, thereby improving the

equipment productivity and the product gquality and widening




.substantially aseptic easily in the production of an enwumbogal |y

hydrol yzed protein on an industrial scale wthout introducing special

equi pnent, thereby inproving the equipnment productivity and the product
quality and widening 9 22 March 2005 the use range of products. Disclosure
of the Invention In order to solve the foregoing probl ens, the present

I nventors have assi duously conducted investigations, and have consequently

found t hale anscaqueres i speidicds of a protein-containing starting materi al
can be made substantially aseptic by being heated and retai ned under an

acidic condition with a plate-type heat exchanger using a liquid as a heat
medium This finding has led to the.conpletion of the present invention.

That i spigd1HRE8SS offol [cTeTNTod] hydrol yzed protein according to the
present invention Is c%aracterlzeg by heati ng and retaining an aqueous
di spersion of 1 BLALE! BoCQBYGENLA cSEALLLNG DRERILAL UDMEr 20.2actdic

exc Reat medi um

condition with a plate-type hea ger |ng qu
and the subj ecti ng

to mak bst | t
e rosrerRgaduBAle i anare ROy YRAREE ulv &P Lol st By .

the resu

Thus the pre genthnveq%%ﬁ£¥nq§$s |t osghgggugo &n%pe gﬁggme‘g hgdrolyzed

protein eaS| e.
protein-containing starting material can be made

substantially aseptic by being heated and retained under an

{:} acidic condition with a plate-type heat exchanger using a
liquid as a heat medium. This finding has led to the completion
Qf the present invention.

That is, a process for producing a hydrolyzed protein

according to the present invention is characterized by heating

and retaining an aqueous dispersion of a protein—contﬁining
starting material under an acidic condition with a plate-type
héat exchanger using a liquid as a heat medium to make the
aqueous dispersion substantially aséptic, and then subjecting
i;) the resulting'aqueous dispersion to an action of a proteolytic

enzyme. Thus the present invention makes it possible to

mass-produce a hydrolyzed protein easily on an industrial
scale.

As an agqueous disbersion of the protein-containing
starting material, a dispersion having a high concentration
of preferably at least 10 g/dl, more preferably 10 to 50 g/dl

or so, is used. The dispersion should be under an acidic

10




As an aqueous di spersion of the protein- containing stariinggeserial, a
di spersion having a high concentration of preferably at |east 10 g/dl,
nore preferably 10 to 50 g/dl or so, is used. The dispersion should be
under an, acidic 10 22 March 2005 condition at a tine for the step of
heating and retaining (heating and retention step) . It is preferable that
an acidic condition is enployed not only in the heating and retention

step bukcaldid@iah tHie Stapee ofFopr epar ishgpt RE dispelsy oand Futhhgingwi th
respect to the acidic condition in the heating and retention step, the pH

val ue i ghprefiagabhy Retaens saeg) 6. TFurd peefeasna el Bt drofcagheat nmedi um
used in the plate-type heat exchanger, hot water of 120 to 150C is

pref erablbyqysedn iYndgpisyel %rad'bhﬁg@n the pegtehp- ARt abpbpgisharting
material is heated and refained at 120 to 140C (subject tenperature) for

to 20 ”E@%%e%@{ PsoPef erpbl %t%?[e %ﬂﬁ% égaiﬁiﬂgt ec%egrd§9 etyEhn 2

construction of the present invention kes“Tt possi !e.t% prevent

denat ur %E'r%[rle?f . &r@@h%&é&@t%‘g trPeera{c‘lngcC%@Pﬂdﬂttqﬁsé §! 'théaﬁé%&% the
ai hi st ar I'Spersion a _hig

protei n-con ng 'ng material die aving a_ _ _
concent Lali o0, o [0S, gr eaL est gharactanl stic of Lhe present ioventjon is

that an unlgornlaqueous ﬁfsperé#on of the Broteln-c n gln!ng st ting

By hi & Cchal SaETT s Ercs 18UBN Y AT Snbe=bretiePhg ereon BB St B ng

Startingegglgiéﬁgnégﬁfmﬂéi(ﬂéter of 120 to 150°C is preferably used.

Q:} Under such conditions, the protein-containing starting
material is heated and retained at 120 to 140°C (subject
temperature} for 1 teo 20 minutes or so, preferably for 5 to
15 minutes or so. Such a construction of the present invention
makes it possible to prevent denaturation of the protein and
perform complete sterilization of the proteinucontéining
starting material dispersion having a high concentration.

The greatest characteristic of the present invention is

that an uniform agqueous dispersion of the protein-containing

i:) starting matgrial is heated and retained under the foregoing
specific conditions. By this characteristic, even in case of
using the protein-containing starting material dispersion
having a high concentration, the denaturation of the protein
can be prevented and the dispersion éan be made substantially
aseptic, which leads to improvement df the productivity and
the stabilization of the quality.

Further, in the process for producing a hyqrolyzed

11




having a high concentration, the denaturation of the prefgifnL %ag be
prevented and the di spersion can be nmade substantially aseptic, which

| eads to inprovenent of the productivity and the stabilization of the
quality. Further, in the process for producing a hydrolyzed 11 22 March
2005 protein according to the present invention, a partially hydrolyzed
protein can be used as a protein-containing starting material. The protein
di sper sighfhthaw Ngcdo bl ghg Carcenhsatd MkecaniBecaasbhy progHeedalyy
previously lowering the nolecular ‘weight of the protein-containing .
Start'n%y@%dyyﬁgdpﬁ@@Qgh@@NﬁbQEeHQ%sh%g%ﬁéfﬁLé%Ktéi geake il the
present invention are described bel ow. the protein-containing starting
mat er i al,ysed hn the 10&:3&&911‘- & PIHS ARk hBVEH RN o NEGRERRL G Qr ani mal
proteinsa‘areaavai a%ﬁé. egetaS e préﬁgﬁﬁslkﬁb%udéﬁgggtgins gerfved from
wheat , rn.an S i al . e| I R P ej ri,yed from
donesti%gghP%a ggﬁggquggqggg'E?sﬁgéggﬁggigkéﬁkgggﬁgsEﬁépggiFgglgéénples

t hereof _include wheat gluten, corn glute e-fatted soybean, isolated
soybeanwﬁﬁ hgiﬁf tﬁgoP%FgﬁlﬁbfﬁF%ﬁ&WJQQr%k?%%ﬁF?néﬁie%ﬁaﬁhin, col | agen
whey protein, casein, skimmlk, meat extract, and extract of fishes and
shel I fishes. Further, processed products of these proteins are also
|ncludegmbgdgggn@got%lnhcoq%%]gln%nstartlng

The embodiments of the present invention are described

i;) below.

| o | As the protein-containing starting material used in the
-prbcesscxfthe_present invention, vegetable or animal proteins
are available. Vegetable proteins include proteins derived
from wheat, corn and beans, and animal proteins include
ﬁroteinsderivedfromckmesticanimals,poultryandfisﬁesand
shellfishes. Specific examples thereof include wheat gluten,
corn gluten, de-~fatted soybean, isolated soybean protein,
isolated potato protein, fish meal,\gelatin, collagen,'whey

) protein, casein, skimmilk, meat extract, and extract of fishes
and shellfishes. Further, processed products of these
proteins are aiso included in the protein-containing starting
materials of the present invention. Especially preferable is
powder obtained by partiélly hydrolyzing these proteins with
an acid, a protease, or the like, and drying solubilized
fractions. With respect to the extent of the hydrolysis in

this case, a partially hydrolyzed protein in which a rate of
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materials of the present invention. Especially preferableyshpgsder
obt ai ned by partially hydrolyzing these proteins wwth an acid, a protease,
or the like, and drying solubilized fractions. Wth respect to the extent
of the hydrolysis in this case, a partially hydrolyzed protein in which
a"rate of 12 22 March 2005 fornol nitrogen based on avail abl e nitrogen that
is calculated by subtracting anmmonia nitrogen fromtotal nitrogen is

bet ween fcM@8 ahtrdgen bamat enablyl et e erd t.obeanthbt %s onlsolaitedenpl oyed.
This is because a di spersion having a high concentration can be easily

pr epar edyi subbheasubsegueninidi apersyen Stap.toentnithegenatebat&erhai ni ng
starting material is wuniformy dispersed in an aqueous solvent (water or a

sol vent 0.0&cendralrd yp ok feebBLY siGhdrhat 1 el cancentbati 9amphereef, is 10
g/dl or nore as a solid content. In this step, the tenperature of the

aqueous THOkVeBt bsboubd Deatidpstietd HAMGR o Ragndenatenaten «of canprotein
does not occur. It is preferably not nore than 80C, nore preferably not

more thas o4QC1y Yhepadenatiwr ahlOR s Rridrdl Qi ROGU s, 1§, viscosity of
the dispersion is increased to nmake it difficult to feed the dispersion.

Thus, it is updgsiraple. ME’Y‘HJ&%ﬂ(ﬂni giﬁ 9 rSGHY PHERL GASE S ; down

w t hout changi ng specifi cation of eatin retenti on equi pnent (heat

transf eﬁn@f@i‘m@{{ dNSpe Pl L&), 1R gggegﬁgsggﬁ?&t S{vﬁ:—[ﬂéf zgt Log, 'Er%?t it is
preferable that the tenperature this dispersion i's higher. a | ow
made mainly of water) such that the concentration thereof is
\) 10 g/dl or more as a solid content. In this step, the
temperature of the aqueocus solvent should be in sﬁch a range
that denaturation of a protein does not occur. It is
preferably not more than 80°C, more preferably not more than
70°C. When denaturation of a protein occurs, the viscosity of
the dispersion is increased to make it difficult to feed the
dispersion. Thus, it is undesirable. Meanwhile, for keeping
equipment costs down without changing specification of
heating and retention equipment (héat transfer area of the
\) plate) in the subsequent sterilization step, it is preferable
.that the temperature of this dispersion is higher. At a low
temperature, denaturation does not occur, but the viscosity
is high. Accordingly, the temperature range in the dispersion
is preferably between 40 z'md 80°C, more preferably between 50
and 70°C. Further, it is advantageous, in view of efficiency

of the dispersion step, that the dispersion is conducted with

a stirring mixer having a high power, preferably a stirring
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tenperature, denaturation does not occur, but the viscositnchizpodi gh.
Accordingly, the tenperature range in the dispersion is preferably between
40 and 80C, nore preferably between 50 and 70C. Further, it is

advant ageous, in view of efficiency of the dispersion step, that the

di spersion is conducted wwth a stirring m xer having a high power,
preferably a stirring 13 22 March 2005 power of not |ess than 0.2 kwh per

kil ol it gfowafr bifenbt L &ls tithab® o @aheder! 0i 1 5L PEESEAtHNVMERLI@N ot e
aqueous dispersion of the protein-containing starting material is adjusted
to an agdiGegHdg.egion at |east during the stage of heating and.retaining
the tenperature. It is preferable to adjust the pH value to an acidic

region fromthe §aé%é>§erpe gﬁ‘?’ein}r%QO%hetHESé)@E?égg d&eﬁ?@f@leo& RE the

di spersibility is I oved e vi'scosit not 1 ncreased so nuch

or ot o1 nEaRE trb cenerandet PRagrthdeh s TR T nE RRap R T e e |
i or aPH TRAEN 7E 15 Shoh BIAGE PRADS e UPERGSH 5701 HEhe T TR d af tor
mor e pr &Fr SBIYBEEAEE 3L bt 6+ ARG SR BE0r 1 TSFeBntPIBEchPr osi on of

equi pnent. F radLusting t he QE value, citric acid, lactic acid,
hydrochFBrFElaéFd,e%ﬁBEpﬁBPWC i -a%TI PurF eRRT 4P er LR et fRers1on

because the dispersibility is improved and the viscosity is
{;} not increased so much during the dispersion. Further, this
can prevent the denaturation of the protein and the increase
in viscosity in the heat sterilization. The optimum pH range
varies with the type of the protein-containing starting
material. The pH is in such a range that the viscosity of the
liguid after the heat treatment is less increased. "It is
preferably not more than 6, more preferably between 3 and 6
from the aspect of preventing corrosion of equipment.
Foradjusting the pH value, citric acid, lactic acid,
{w) _ hydrochloric acid, phosphoric acid, sulfuric acid or the like
isused. The pHadjuster canbe selected depending on the final
product quality. Further, when the protein-containing
starting material per se contains an acidic substance and the
dispersion is already wiﬁhin the preferable pH range, there

is no need to add the pH adjuster.
Subsequently, the thus-obtained aqueous dispersion of

the protein-containing starting material is heat-treated
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is used. The pH adjuster can be sel ected dependi ng on tdevbidiaoos pr oduct
quality. Further, when the protein-containing starting material per se
contains an acidic substance and the dispersion is already within the
preferable pH range, there is no need to add the pH adjuster.
Subsequent |y, the thus-obtained aqueous di spersion of the
protein-containing starting material is heat-treated 14 22 March 2005

(heati nghsl@@h st mzlla,the e m%t@e%typ%x%%&g%&chm@gem at @he'élﬁ&@feram y a
pl ate appropriate for a highly viscous liquid For "exanpl e, a plate called

a_cor 1 Ugal geloplales y ol p@aft@egp&@gzvng&@tforwalﬂ%m Jaeendeyelgpad for food

processing only is “preferably used. By using these plates, a contact point

bet ween gl AL ¢Smb 3o M 4 ggtteéica% cont QSErBQéeggtg%a@é%ﬁt%h@&se ghapged to a

contact |ine, a ga ween p ates I's u o) at the treat ment

of a subheet, %91 L B0 3 Soldd e s %AB%A as.bever ages, apd, seasoni ngs

with a Righ V|sc05|ty IS €éna enperatu elntﬁe heati ng
step is ref e 120 .and OC (s ect t enper.at

et bnt | BRESEEREEY oitios oY by 26 A8s it TheShebred pr Oéitr? HiRp20E: on

t hrough, a retent e or piping connected to the e heat
exchangbF E"eRE Pi&?gﬁg- BR Rindnd e Pn e RArERGtoRodrEs PE ﬁaﬁégdala%cor di ng
to the properties of the starting materjal or tqﬁg f contam nant s
cont ai n@E} Bﬂefihtéo St AP e FAGE et SF HYRIPGEVERY R H éﬁe&i‘ U3ne“t he 1 ength

so that the treatment of a subject containing a solid matter
{;) as well as beverages and seasonings with a high viscosity is
enabled. Further, the temperature in the heating step is
preferably between 120 and 140°C (subject temperature). The
retention step 1s conducted by passing the heated protein
dispersion through a retention pipe or piping connected to the
plate-type heat exchanger. The retention time ih the
retention step is changed according to the properties of the
starting material or the number of contaminants contained in

the starting material by’adjusting'tﬁexdiameter'and.the length

o/

of the retention pipe or piping. For example, when the
protein-containing starting material is liable to
_denaturation, it is advisable that the temperature is decreased
or the retention time is shortened. In case that a large number
of contaminants are présent, it is advisable that the
temperature is increased or the retention time is prolonged.
The heating time is preferably between 1 and 20 minutes, more

preferably between 5 and 15 minutes. Moreover, the heat medium
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of the retention pipe or piping. For exanple, when the >pgRtgidpogont ai ni ng
starting material is liable to denaturation, it is advisable that the
tenperature is decreased or the retention tinme is shortened. In case that a
| arge number of contam nants are present, it is advisable that the
tenperature is increased or the retention tinme is prolonged. The heating
time is preferably between | and 20 minutes, nore preferably between 5 and

15 m nutgfsd M eguemedthieidreategretd Usr-dbe 22 Mar 68t 20QBeksed kNhkhe heating
. Step is preferably hot water of a high tenperature. The tenperature of hot

vater i gduierably. beiaeesntiPaandel30L. nYhen sieam i spuged Lpsiead of
hot water "as a heat nedium denaturation of a protein tends to ocCcur,

scal es Fet eggga§Qiﬁgﬁ°éyrRﬁ&§1%@e%?ﬁ%?hﬁ%%iQgskggdﬁggﬁmﬁ;gaégg i quid

to be treated, cloggi ng” occurs“so passage” of I'Sper si on

| s made Qi £f iftl%léltt fnﬁé'igiﬂéLHe%Q@HrB‘E%é”%fsgfgg:%%fteﬁﬂoltiaﬁﬁs? hg profein

di spersion after eating and ention, i S advisable to use
convent FERdc bRt e S E ehedi Gudve CrotBrPTaATN 'SP 2908t ol uren
or esent TFRVAnCIGH T di'er! 15 B8P B0 LA TN aSe BaRt Gt FBRai tPabl | cat | on
Jp- A L1312, 090) s JRLNO0 Lm0k ol et Mhen e cppegptrati on o
. cooling step of cooling the protein dispersion after the step
{;} of heating and retention, it is advisable to use a piéte for
~a highly viscous liquid as in the heating step.
Alsc in the conventional technigue, as stated above,
sterilizatiqn of a wheat gluten emulsion is conducted using
the same plate-type heat exchanger as in the present invention
(refer to Example 2 in Japanese Patent Kokai Publiéation

JP-A-11-313,693) .  This method is not problematic when the

concentration of an aqueous dispersion of a protein-containing

starting material is relativelf low. | However, for

iv) sterilizingan aqueous dispersion of the.protein—containing
starting material having a high concentration as used in the
present invention, there remains a problem that denaturation

of the protein or clogging of the plate on the side of the
treating liquid occurs land sterilization 1is difficult.
Incidentally, in this conventional technique {(refer to Example

2 in Japanese Patent Kokai Publication JP-A-11-313,693),

. (gluten concentration, 50 g/dl) is mentioned, but (gluten

16




starting material is relatively |ow However, for sterd\égtdhdRnsagqueous
di spersion of the protein-containing starting material having a high
concentration as used in the present invention, there remains a problem
that denaturation .of the protein or clogging of the plate on the side of
the treating liquid occurs and sterilization is difficult. |Incidentally,
in this conventional technique (refer to Exanple 2 in Japanese Patent
Kokai Pl it @it i Asil 5313, 693 orrd 8t ULaN @PNGeRt bali 08, 5 .G/ d) is
menti-oned, but (gluten 1622 March 2005 concentration, 50 g/l) 1s correct,
which | s6l0alo [ 9na PRESQIL SkLbhedk bl 1he 31d HLOM-Lpe BRI 4L dgReription
of -the specification thereof. The aqueous di spersion of "t he

protein-ﬁng i.nJ t i material which is prepared by the heating and
retenti o sngQ%gﬁﬁﬁga%%%%%$'is substantially aseptic. The "substantially

aseptic" refers to state in which contam nants__cannot be detected from
thepT:quid afF%F st %ﬁﬁﬁfhtﬁgﬁ 5V AT | Edst "RY oPIPKENY GECEEH TR Get hod.

. Th di spersjion. of the protein-containin arting materi i's
m iegq\?m%t usrézmﬁfo?%k?ﬁflg e‘H}Jyﬂg 6rsep%¥%lf’?5?ldorbyg ﬁ}l@r o}b‘?%%ﬁ%ma@a ture
containing a,proteolytic enzyne substantially wi thout m croorgani sm

cont an FELESH 108G CRPALEI CELE TRNROF 1 it T9A0 5 4 o AN S Gresdde

asepticaglly controlled. The "substantially w thout m croorgani sm
Contaninép%&ﬁanﬁé@élyaseptlc"referstxaastateqj1whlchcontamlnants

cannot be detected from the liquid after sterilization by at
ii) least an ordinary detection method. The aqueous dispersion
of the protein-containing starting material is mixed with a
proteolytic enzyme preparation or a microorganism culture
containing a proteolytic enzyme substantially without
microorganism contamination, and hydrolysis is performed in
a hydrolysis vessel aseptically controlled. ’ The
"substantially without microorganism contamination™ here

referred to means "substantially free from microorganisms

- (contaminants) except the microorganism which produces a

1;) proteolytic enzyme". As a result, a hydrolyzed protein with

desired qualities can be produced stably without undergoing

contamination during the hydrolysis.

As microorganisms having a high productivity of a
proteolytic enzyme, vafious microorganisms can be used
regardless of the taxonomical position thereof. Considering
that the final product is used for food, microorganisms used

. 8o far in the field of food or brewing industry are appropriate.
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referred to neans "substantially free from m croorgani simpa{g@aham nant s)
except the m croorgani smwhich produces a proteolytic enzyne". As ' a
result, a hydrolyzed protein with desired qualities can be produced stably
wi t hout . undergoi ng contam nation during the hydrolysis. As m croorgani sns
having a high productivity of a proteolytic enzyne,. various

m croorgani sns can be used regardless of the taxonom cal position thereof.

Consi defsNGmdiald BBnbinake BSANMCLa B USath LOKo] 001 A HOLGRTLATS used

so far in the field of "food or brew ng 1 ndustry are appropria
Mar ch Zgggﬁfhy% o} %ng . fe Le ] A | d. or..Bacil | us
subtilis oﬁ'Ibgga%rgﬁaétloﬁh?é%ﬁﬁggspbgggrgﬁgggr%EEgheZ&%Eﬁe #% é,

yel | ow hh ol typified “Aspergilluys qryzae,.and Aspergillus o
ae are %?@'érggpgégzgggﬁgsgoﬂ%6W3g¥%§'Qﬁéke%#%%%ﬁégﬁ%%yb%ﬁ8;§%%gy
isolated frgma cq rcial rice koji,_a ji for brewi ng soy sauce,
"natto" 9 e%ﬁgﬁggﬁigifbggﬁgﬁ(ﬁr%iéﬁﬁﬁ?ﬁ%ﬁﬂ%ne for manufacturing "natto"
and whose chatacteristics,are identified, may be used. Further, strains of
these nicrooffanFSfEs ol HFrF ¥R a dgcsitar W aPEE al&lili¥ble. In
any case, it is required to confirmthat contam nants are absent in the

t ) ) L
cul t ur e 16PEAEISEFEMNR FMBRLEHRE HEl R &OMrer® k@9t ARFnAREY1RFeSP¥esent, an

isolated culture is prepared through single colony isolation and is used
in a st §p8ce, "natto” (fermented soybeans) or a Seed culture for

manufacturing “natto” and whose characteristics are

{;} identified, may be used. Further, strains of these

microorganisms obtainable froma depositary are alsoavailable.

" In any case, it is required to confirm that contaminants are

absent in thé culture of the strains prior to the use. When

contaminants are present, an isclated culture is prepared

through single colony isolation and is used in arstate
substantially without microorganism contamination.

When a microorganism culture is employed és aproteolytic

enzyme source for the hydrolysis stéb, it is usually added to

~a substantially aseptic dispersion of a protein-containing

starting material in the form of a liquid koji and mixed. The

- starting material for preparing a liquid koji may be the same

as, or different from, the protein-containing starting

material to be hydrolyze&. However, contaminants have to be

absent in the liquid koji prepared.. Accordingly, special care

must be taken so thatcontaminants are not present when the

protein-containing starting material for the liquid koji is
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substantially wi thout m croorgani smcontam nation. WiemaifH0% gani sm
culture is enployed as a proteolytic enzyne source for the hydrolysis step,
it is usually added to a substantially aseptic dispersion of a
protein-containing starting nmaterial in the formof a liquid koji and

m xed. The starting material for preparing a liquid koj i may be the sane
as, or different from the protein-containing starting material to be
hydr ol yzed.iHoweyuer, contam nants have to be absent in the liquid koji
prepared. Accordingly, special care nust be taken so thatcontam nants are
not present n.t tel n- LNk Lk r1i.al. .f .he liquid
o 171 o 18 22 Warch s0BEC R P BenERE Shahh e TG i ondy

prepari [,qui o0 culture diumis.,available so.long as the
B Foor o BEIELIK RetiBhnl 5 A S oI PO B TR L B8 EeR 8050 co, o
ni trogen _source, .a cofactor and.the .l ike. Exanples-of the .carbon source

i ncl ude Grudsse %ﬁﬂ%%Sef£¥$ﬁ' &gé,%5uﬁ9ﬁﬁ§l§gt%r%ﬁrﬁ93rBPVES?e,alactose,
manni t ol_.and sorboself and these are use eiiher singly or in_conbination.
Pr ef er aBr¢ TEREMpISEE T thEHAT SPerfKourRe LhEFudeFHBR H2hi e nfrogen
sources such as sodiumnitrate, sodiumnjtrite, ammoni um'chl ori de and
ammoni uffSEPRate TGy T Ui 1 DgEr SSourtelst atRn BEueheaMi nsUCEEFE;,

- pol ypept one, bacto-ﬁeptone, soybean protein, isolated soybean protein,
de-f at t E§2E6PDREATAhHZE 58 ei FRCEMIE aMidit deq Hgind sorbose, and these

are used either singly or in combinatilon. Preferable examples
) of the nitrogen source include inorganic nitrogen sources such
as sodium nitrate, sodium nitrite, ammonium chloride and
ammonium sulfate, organic nitrogen sources such as casamino
acid, polypeptone, bacto-peptone, soybean protein, isolated
soybean protein, de-fatted soybean and casein, and amino acids
such as sodium L-glutamate, sodium L-aspartate, L—préline,
L—alan.ine, glycine and L-glutamine. These are used either

singly or in combination. Further, examples of the cofactor

include magnesium sulfate ‘ 7-hydrate, disodium
\) hydrogenphosphate, monos'odium hydrogenphosphate,
monopotassium hydrogenphosphate, dipotassium

hydrogenphosphate, meat extract, potassium chloride and corn
steep liguor. These are used as req'u‘ired. The ingredients of
the culture medium may ble added from the beginning of the
incubation or properly added during the incubation.

The conditions for incubation may be ordinary conditions

for aerobic incubation. The pH is between 4.5 and 9.0,
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such as sodium L-glutamate, sodium L-aspartate, L-prolifeiardhoabgni ne,
glycine and L-glutam ne. These are used either singly or 1 n conbination.
Further, exanples of the cofactor include magnesi um sulfate 7-hydrate,

di sodi um hydr ogenphosphat e, nonosodi um hydrogenphosphate, nonopotassi um
hydr ogenphosphat e, di potassi um hydrogenphosphate, neat extract, potassium
chloride and corn steep |iquor. These are used as required. The

i ngr edi @HeFeahab1thBe EWLEHT S, dradium gHYaertﬁ@d€élmg>é9Qtr%P§ i%egée%eg of the

i ncubation or properly added during the incubafion. e conditions for

i ncubat ihan ordinar ditl . _ae i¢. incubation. The pHis
betmeenl%.gggﬁéﬁg?o,B%g%f%a%g&ckgﬁ%%%npgg%§¥E%ﬁ§§Eﬁtmggﬁgégg’aﬂﬁgg. 5, and
the te I el tueen . / ferabl tween .25 and 35C.

Furt hor TCoPPR T FBante g bk el A BAE AR Y o2 HHEaR 58 Sy ac on.
any condi.ti re _avail abl | ong,as an aerobic-incubation atnosphere
can be %gﬁﬁ?gﬁr?gé. .arﬁbrae%%/lerégf%es%y&%gyé_”iss P PR AHRE P W PR a
connercigl grgteol%tic enZéne preparation. In this case, the enzyne
prepar atrBRRAS o B8 Bib/"8EG175% step of removal of mcroorgani sns by

filtration so_ that contam nants should not be incorporatéd into the
reaction syst%ﬁFePﬁtheiﬁ%ﬂr@ﬂ§§?§?5&ﬁy F@&Ctb%ﬂlqﬂﬁégﬂtqQS k&Pl adle. In

case of using a Ticroor ani smculture containing a proteolytic
commerclal protedlytic enzyme preparation. In this case, the

enzyme preparation has to be subjected to a step of removal

{:> of microorganisms by filtration so that contaminants should
not be incorporated intc the reaction system.

In the hydrolysis, any reaction vessel is available. In

case of using a microorganism culture containing a proteolytic

enzyme, it is preferable to use a vessel in which conditions

such as the temperature, aeration, stirring and the like in

the reaction system are fully controllable. A submerged
culture fermentor-type reaction vessel is therefore selected

as an appropriate reaction vessel. .Further, as a preferable

ik) example, the proteolytic enzyme is mixed with the protein

dispersion at a ratio of 1/20 to 2/1 such that the protein

concentration is in the range between 5 and 30 g/dl, and £he

~hydrolysis is conducted at a temperature of 20 to 60°C for a
reaction time of 10 to 160 hours.

In the present invention, the hydrolyzed protein

obtained by the hydrolysis is directly used widely as a

seasoning material or the like. However, in many cases, it
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enzyne, it is preferable to use a vessel in which condi4donRshseh as the
tenperature, aeration, stirring and the like in the reaction systemare
fully controllable. A subnmerged culture fernmentor-type reaction vessel is
therefore selected as an appropriate reaction vessel. Further, as a
preferable exanple, the proteolytic enzyne is mxed with the protein.
dispersion at a ratio of 1/20 to 2/1 such that the protein concentration

i's in thes FaRrgRcles wWepacBeand %Qam%(i'l,oﬁ%fiéﬂ&mﬁ&giré}hé@d%d'o%o%’?%““ ed at

a tenperature of 20 to 60C for a reaction tine of 10 to 100 hours. In the

present 4 @RbiaeRi ke Sy diehyz2ed. PELE SO @ém%éﬁ/tr&%,hyaq{oo'i%ﬂ S is
or the | Ke.

directly used wwdely as a seasoning materia However, in many

es, ifsels s L SUbj £ oigmoval OfLos
cases, ifse?d g%,%%%%Fg%B%%ckﬁ Fg%@gé S%QJ%ﬁ%ﬁﬁﬁiﬁ HONEe phrpose, |

m cr oor gani sms, ring and odorf zation s as

t r eat ment, i a final product. . Further, cording to the use
purpose?klfggi k%?%ggggedﬁﬁh o~ ebhdiRd b pakte, it ?f%§¥ BS%&@F{
ubi ¢ bl ocks is used . as a final

-drj , | d
ot oact “FEroRtiag EOM G n R hoar GS B RPELE: ADG 4 SaUBetaPi al |y

free froma bacterjostatic agent such as alcohols, sadium chlori de,
vi negar ag%l%?ﬁﬁrogél&%ate,sﬁnt‘: ghe@ﬂ%tuéiﬁ?é]ef’ﬁltl?%lhmr@éﬁzﬁgi PRetB4B range of

t he product an onducti urification and processing easily and
effegti&§|fP%S%an%la l.iy PP on 8 bacteriogtatic aé%nt sugh as

alcohols, sodium chloride, vinegar or ethyl acetate, it is

ﬁ:} quite useful for widening the use range of the product and

conducting purification and processing easily and
effectively.

In addition, the hydrolyzed protein of the present

invention is effective for increasing a good taste (“umami®)

and a sweetness, imparting a dense feel, a stickiness’and a

mildness, enhancing a flavof, softening a salty taste or a

sourness and masking a strange taste by being added to various

foods (food using flour, instant foéds, agricultural, animal

i”) and marine processed products, milk products, fats and oils,

frozen foods, basic and composite seasonings, confectionery,

beverages and so forth). Especially, it is quite effective

for imparting a sweetness, a mildness and a dense feel in the

presence of soy sauce, masking a strange taste of ameat product,

increasing a meat flavor, increasing a flavor in the combined

use of pork, chicken, beef, marine product or vegetable extract,

and increasing a spice flavor and enhancing a hot taste in the
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I n addition, the hydrolyzed protein of the present inventdRfhgseffective
- for increasing a good taste ("umam ") and a sweetness, Inparting a dense
feel, a stickiness and a m | dness, enhancing a flavor, softening a salty
taste or a sourness and masking a strange taste by being added to various
foods (food using flour, instant foods, agricultural, animal and marine
processed products, mlk products, fats and oils, frozen foods, basic and
conposi t\rSRATNICTYS, sgaMectionery, beverages and so forth). Especially,
it is quite effective for inparting a sweetness, a mldness and a dense
feel in the presence of soy sauce, masking a strange taste of a .neat
product, increasing a neat flavor, .increasing a flavor in the conbined

e o Mt kapogly e e procuct o wegelable Xt iscl, AN o0s

PiTustrated 2;@%! FResity Bee %”bg??;]ferr?%aafegreieerﬁ?# ST BBRBHT a1 ve

seasoni b %%f% ok R g GRS T ST GO A ster 1 zat on

City vatr pL180G vas ehanged Lpto 8 dsper shon versel, Litlpa i @
Seasonlng

(1) Production of a wheat gluten dispersion and

sterilization

City water of 60°C was charged into a dispersion vessel
fitted with a stirrer having a high stirring power. Dry powder
of wheat gluten (a rate of formol nitrogen based on available
nitrogen was approximately 0.6 %) partialliz hydrolyzed with
a proteolytic enzyme was added thereto at a concentrat’ion of
approximately 30 g/dl. This gluten contained citric acid.
After these were stirred and mixed for 1 hour, the pH reached
between 4 and 5. Further, the vis'cos:ity of the dispersion was
0.1 Pas, and almost unchanged.

This dispersion was subjected to continuous
sterilization treatment by indirect heating with hot water of
130 to 150°C as a heat medium and retention for 6 minutes using
a plate-type heat exchangér {plate used: Free Flow Plate N40,
manufactured byIzumi Food Machinery K.K.) and a retention tube

under conditions that a plate internal linear speed was between

- 0.3 and 0.5 m/s and a heating temperature was 130°C. The
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of wheat gluten (a rate of fornol nitrogen based on avajhghl.g 2086t rogen was
approximately 0.6 9% partially hydrolyzed with a proteolytic enzyne was
added thereto at a concentration of approximtely 30 g/dl. This gluten
contained citric acid. After these were stirred and m xed for 1 hour, the
pH reached between 4 and 5. Further, the viscosity of the dispersion was
0.1 Pa-s, and al nost unchanged. This dispersion was subjected to continuous

sterili zagdomideat seati by, i odbh eetoheabhRg MWdd Mlava{;sr oo to 150C
as aheat nediumand retention for 6 mnutes using a plate-type heat

exchangRioddhlale uselcolt eec £how T dbe M. JIBAU AChu G By LA Food

~ Machinery K K') and a retention tube condi tions ate
i nt Iy ] d b 0.3 d 0.5 m .a heati
tomper attie e R0 R d S e 2005 CaE Fasts C4rel Tt PALEn
t t t | d . t hl ted d . et ed, dt bl
(oA TE SHEP UL RRaSROLHLY afendveted 2nd samBlsLad cand thoubles |

such as 0QgQgi Ng W
not occur, at.all.durin% this step. The dispersion obtained after the

sterili Zatiron PPEatie it SPGSE it 7t 8s ™Y teSepEFcaFFytatacdy £89%A equal

anmount %f the sterilized culture medium (pH 7.0) conprising 0.2 g/dl of

gl ucose "En8R0SE1AG/ YMORRE Mty Sbe il L 2e &l dtred sy bBad PRy dr 8¢hl ori ¢
acid hydrol&;ate, ng the mxture was incubated with shaking at 34C for 48
hours. FRBPTIREEHaY el FOTHtG0ALNES SEhBAVRdOhid/fla (iscPrésEepen) TRE

a de-fatted soybean hydrochloric acid hydrolyzate, and the
{;) mixture was incubated with shaking at 34°C for 48 hours. The
incubated solution was observed with a microscope. The
presence of microorganisms was not identified, and the complete
sterilization was confirmed. After the sterilization
treatment, a small amount of scales was precipitated on the
‘surface of the plate used. However, the scales coéld be
removed quite easily with an ordinary scale-removing agent.

(2) Preparation of a liquid koji culture
A culture medium obtained By dispersing de-fatted
i;) soybean powder, ESUSAN-PUROTEN F (manufactured by Ajinomoto
Seiyu K.K.) to 1.5 g/dl and further adding approxiﬁately 0.5
g/dl of L-glutamate was heat-sterilized in the range between
120 and 140°C. A 1liquid seed culture of a koji mold,
Aspergillus orvzae ATCC 11494, grown from iscolated spores in
an aseptic culture medium in which de-fatted soybean poﬁder
had been dispersed at a concentratioﬁ.of 1.5 % was inoculated

in the foregoing heat-sterilized culture medium in an amount
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presence of mcroorgani sns was not identified, and the goRl8H605
sterilization was confirnmed. After the sterilization treatnent, a smal

anount of scales was precipitated on the surface of the plate used.
However, the scales could be renoved quite easily with an ordinary
scal e-renoving agent. (2) Preparation of a liquid koji culture A culture
medi um obt ai ned by di spersing de-fatted soybean powder, ESUSAN- PUROTEN F

(manuf agtsuned shy Artoemphe i S6E¥YaKiKn) tReliRcdbdkid qwggrEQEE%@gding

approximately 0.5 g/dl of L-glutamate was heat-sterilized n the range

bet 20 .and i qui.d. d | tuee of j i | d, il
oryzae AReC oA ot ban P e a gt et PeoBhf Er o o um
in whi - had b di d .at trati f
15 % wds T oo ot s Lt FECEar b gur g Akt ST R S0 Moo fRd1 m i n an

anount 2 2 Narch 2005 ,0f 15_.% 6 After the i,nocul.ation, the,jncubation was
carriedp§8éfaﬁﬁth§§éH§Pﬂah and sFﬁ?riﬁ&SHﬁtéﬁmk:f%ﬁqgﬁgtuﬁﬁ%ﬁtow%ﬁtain a

koji nmold culturg ﬁﬁtg%ﬁt m,cr oor.gani sm cont am nati on. The protease
acti vi t 7PBF OFHE-Esdl © guﬁl%ﬁ/a‘lkoji was approxi mately 300 units/m. (3)
Hydr ol ysi s of ﬁ wheat gluten di spersion A gluten dispersion (slurry)
sterilized wif )aHYaFS ¥§9§p@fhéaﬁhgﬁéhgﬁﬁgﬁqmﬁé%H%ﬁ%%%ked into a

conpletely sterilized fernenter. The liquid koji nold culture prepared
A gluten dispersion (slurry) sterilized with a

plate-type heat éxchanger was introduced into a completely
{:} sterilized fermenter. The liguid koji mold culture prepared
in (2), containing a proteolytic enzyme butno microorganisms
except the koji mold, was added in a half volume of the wheat
gluten dispersion. The enzymatic hydrolysis was performed
‘with aeration and stirring for 72 hours with controlling the

liquid temperature to 36°C.

(4) Post treatment of hydrolyzed wheat gluten

Cells contained in the resulting hydrolyzed wheat gluten
were removed by filtration, and activated carbon was added for

i;) decoloring and deodorization. Further, the product was

concentrated with vacuum drying and then spray-dried.

(5) Evaluation of the 5pray—dried_product.ofﬁhydrolyzed
wheat gluten

The spray-dried préduct of the hydrolyzed wheat gluten
was almost odorless, pale-yellow uniform powder having a rich,
desirable good taste (“umami”). As a result of analysis, the

~content of sodium chloride was not more than 10 %. Further,
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in (2), containing a proteolytic enzyme butno m croor gam s@&hL 288§ept the
koji nold, was added in a half volune of the wheat gl uten dispersion. The
enzymati c hydrolysis was performed wth aeration and stirring for 72 hours
with controlling the Iliquid tenperature to 36)C. (4) Post treatnent of
hydrol yzed wheat gluten Cells contained in the resulting hydrol yzed wheat
gluten were renoved by filtration, and activated carbon was added for

“decol oripg anﬂbg9099rér;z_§;swncefygt4,95%églééégggéadﬁgin§§§ttﬁﬁagga%§£_ed with

vacuum-dryi ng and then spray-dried. uat 1 on e spray-dried

DL rur g fkarfugedy Wheal, dkuien TRexop! eadiy ShdiRtucd OTole ouder

hydr ol yz eat gl ut st odorrles pal e-yel Tow uni

havi ' , i,rabl te (" | t_of lysis,
the obt SRECHF Soft b RFEPERe it ot Hor & 3 FEATL0 oA FurtRer o 22
March 2005 the nunber of .viabl.e cells was neasured using Séandard Agar

Medi um %ﬁﬁaép%aé ®Bn K8§aku R EECOTIERIE Syt r ¥&S 2. Y7 I, TSP e 5 g/,

glucose 1 g/l, a 15 g/ 1). As a result, incorporation of m croorgani snms
was notSH’B?B@PEagf&bst?g%ﬁ%qw Sxe1URbE AR dvilt GREPIRITIRE R &<ri ed
product _of the drol yzed wheat_ gluten has preferable properties as a
good t a%f ethe @1)%%%5%*9%5 LRt 2 amF L Yol ¢ RfePertifmme) food

material suitable for various usages. _
a good taste (“umami”) seaSoning material and a good taste

{“umami”) food material suitable for wvarious usages.
iu} Accordingly, the thus-obtained hydrolyzed product or the
ingredients thereof dara be used in the form of wvarious

seasonings.

{Comparative Example 1) Sterilization of a wheat gluten
dispersion for comparison )
A wheat gluten dispersion prepared at a concentration
of approximately 20 g/dl in the same manner as in (1) of Example
“Wl was subjected to continuous sterilization treatment by
i;} indirect heating with steam of 130 to 150°C as a heat ﬁedium
.and retention for approximately 1 minute using a plate-type
heat exchanger (plate used: Free Flow Plate N40, manufactured
by Izumi Food Machinery K.K.) and a retention tube under
conditions that a plate iﬁternal linear speed was between 0.3
and 0.5 m/s and a heating temperature was 130°C. In the

continuous sterilization treatment step, clogging within the

- plate and large increase inpressure drop occurred in 15 minutes
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Accordingly, the thus-obtained hydrol yzed product or thg pMap@redsents

t hereof can be used in the formof various seasonings. (Conparative
Exanple 1) Sterilization of a wheat gluten dispersion for conparison A
wheat gluten dispersion prepared at a concentration of approxinmately 20
g/dl in the sane manner as in (1) of Exanple 1 was subjected to continuous
sterilization treatnment by indirect heating with steam of 130 to 150C as a

heat medifwer amé RRIRMJODf AmhapRIQX Rt 8hy 4h8i BUES USLNE Aok 8ke-type
heat exchanger (plate used: Free Flow Plate N4O, manufactured by Izum

Food MagBipekycld.K ) and a retention tube under conditions that a plate
internal |inear speed was between 0.3 and 0.5 m's and a heating

temmer at ur e 483ohs0te dLddinnPORIOS 151 o ILIZAL Obd TSRO B oP,

clogging within the ate’ and [argé irfcrease 1n pressure drop occurred in
15 mnu Mar 5 ter th a f..the Liqui and_the step

could nggﬁgéérc%%rlrp%eﬁgggg%ro%ef %ec%gﬁeegéiébf%r%gggltf%}lsilflgﬂqso ‘r‘{ag?gf ood t hat
rapid aturation_of the protein can be prevented by using hot water,

not ste§§? %geg&hegf fedta mﬁ@% Wple 2) Production of a de-fatted soybean
powder dispersion and sterilization Cty water of 60C was charged into a

di spersi on vessel
{Example 2) Production of a de-fatted soybean powder

dispersion and sterilization
\) City water of 60°C was charged into a dispersion vessel
fitted with a stirrer having a high stirring power. De-fatted
soybean powder, ESUSAN-PUROTEN F (manufactured by Ajinomoto
Seiyu K.K.) was added therete at a concentration of
approximately 20 g/dl. After these were stirred and mixed for
1 hour, the pH reached between 6 and 7. Further, the viséosity
- of the dispersion was 0.1 Pa-s, and almost unchanged. This
dispersion was adjusted to a pH of 4.5 by adding hydrochloric
acid.
\) . This dispersion was subjected to continuous
_sterilization treatment by indirect heating with hot water of
130 to 150°C as a heat medium and retention for 1 minute using
a plate-type heat exchanger (plate used: Free Flow Plate N40,
manufactured by Izumi Fooc:f Machinery K.K.}) and a retention tube
.under conditions that a plate internal linear speed was between
0.3 and 0.5 m/s and a heating temperature was 130°C. The

continuous sterilization treatment step could be smoothly
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fitted with a stirrer having a high stirring power. De-{aif:g8 2089ybean
powder, ESUSAN- PUROTEN F (rmanufactured by Ajinonmoto Seiyu K K ) was added
thereto at a concentration of approximtely 20 g/dl. After these were
stirred and m xed for 1 hour, the pH reached between 6 and 7. Further, the
viscosity of the dispersion was 0.1 Pa-s, and al nost unchanged. This

di spersion was adjusted to a pH of 4.5 by adding hydrochloric acid. This

di sper si eon@astsdbjret tetplle teent EAUOHBous1&F idudahs0n b§§ah gty | ndi rect
heating with hot water of 130 to 150C as a heat nediumand retention for 1

mnute ushagplacdl ade-13Pe hﬂ@ér@é(%aﬂg%ré@@@ dsgd afd ea,FlQuepl ate N4O,

manuf actured by |zum Food Machinery K K.') and a retention tube under

condi ti ops almatd@imgatt%iisn@,@@B%Oiéfé@ertﬁ@%%msié%eeivzﬁmﬁe%énearp@ 0.5 nif's

and a heating tenperature was The continuous sterilization

treatnent siep comghie s @%l@é’t\%}as ﬁ%@%ﬁa&% &Pngucted and, Coofnplnet ed,

and troubl es such as clogging w n e and large 1'ncrease i

pressur e i oc al. ). _duri this.s . After cLhe.
sterili zar?ei( gﬁl%éeja%%e%t , %ggeg%gl'l T 5 sé)é]lléjfs%p\?/a§e&°e‘_'§ i Tt on the
the scales could be renoved quite

Z;g ?;evﬁcgt%i%a%\éﬂ | ;agnr yoslgog%?%gﬁ%%%}%r%%m?g(%%% rative Exanple 2)
Sterilization of a de-fatted soybean powder dispersion for conparison
(Comparative Example 2) Sterilization of a de-fatted soybean
{:) powder dispersion for comparison
A de-fatted soybean powder dispersion was prepared as
in Example 2 except that the pH adjustment by
addinghydrochloric acid was not conducted.
This dispersion was subjected to continucus
sterilization treatment by indirect heating with hot water of
130 to 150°C as a heat medium and retention for approximately
1 minute using a plate-type heat exchanger (plate used: -Free
Flow Plate N40, manufactured by Izumi Food Machinery K.K.) and
;;> a retention'§ube'under conditions that a plate internal linear
speed was between 0.3 and 0.5 m/s and a heating temperature
was 130°C. In the continuous sterilization treatment step,
clogging within the plate and large increase in pressure drop
occurred over the courselof time, and the step could not be
completed.

From the foregoing results, it is understood that

denaturation of the protein can be controlled by adjusting the
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A de-fatted soybean powder dispersion was prepared as JowExamphe 2 except
that the pH adjustnent by addi nghydrochloric acid was not conducted. This
di spersi on was subjected to continuous sterilization treatnent by indirect
heating with hot water of 130 to 150C as a heat nedium and retention for
approximately 1 mnute using a plate-type heat exchanger (plate used:-Free
Flow Plate Nd 0, manufactured by T zum Food Machinery K K ) and a
retenti @il v Gidcungesocoddispeass crhaf thepbrbieeimt esmedihingararspeed was
between 0.3 and 0.5 nis and a heating tenperature was 130C. In the

cont i nuoustestierli iz abitonokeeahBBNE, ShePcomBh GG ROt M tHd b1t her B abe and

| arge increase in pressure drop occurred over the course of tine, and the
step couwld not-be conpleted. Fromthe foregoing results, it is understood
that denaturation of the protein can be controlled by adjusting the 27 22
March 2005 pH of the aqueous dispersion of the protein-containing starting
material to not nore than 6, as conpared with the pHof 6 to 7. Effects of

the | nveitdon As,Mas beerdihiys,far described, in the process of the

present invention, It can convert an aqueous dispersion of a

prot ei n-cont ?E*%;E%Fﬁéé%hg?ﬁg?kgg absteibhal 1 the psybglantially aseptic

' present invention, it can convert an aqueous dispersion of a
protein-containing starting material to that in the

{;} - substantially aseptic state without <causing thermal
denaturation of the protein even at a high concentration. By
subjectingthedispersiontx)theactionofeapfoteolyticenzyme
which is substantially without microorganism contamination,
& hydrolyzed protein free from a baéteriostatic agent such as
sodium chloride or the 1like is produced easily and effici:ently.
Consegquently, é hydrolyzed protein having a high product
quality can be produced with a high equipment productivity

without introducing a special equipment, and the use of the

QM) product can also be widened.
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denaturation of the protein even at a high concentrati om nvByh 290b] ecting
‘the dispersion to the action of a proteolytic enzynme which is
substantially w thout m croorgani smcontan nation, a hydrolyzed protein
free froma bacteriostatic agent such as .sodiumchloride or the like is
produced easily and efficiently. Consequently, a hydrolyzed protein having
a high product quality can be produced with a high equipnment productivity
wi t hout introducing a special equipnment, and the use of the product can

al so be wi dened. 28 22 March ZOOSﬂ%EAﬁNB 1. A process for producing a
hydrol yzed protein, conprising: (a) heating an aqueous di spersion of a
protein- containing starting material with a plate-type heat exchanger
using heated water as a liquid heating nmedium_ to obtain a heated

di spersion;1(b) MaiRfiHihg &4 dPREGHEANEI sPpersi TP AZ%h &r&Fsted
tenperature, to obtain a substantially aseptic dispersion; and (c)

subj ect¥PRAg-sat ¥ substantial |y aseptic dispersion to hydrolysis with a
proteol ytic enzyne, wherein said aﬂueous di spersion s acidi¢ during said

heating and(3hi d"¥Et2Y dPBpePSPERYPs AdPERESEAPI nTsaitd RAGH &I ng.

containing starting material with a plate-type heat exchanger
- using heated water as a liquid heating medium, to obtain a
heated dispersion;

;;} {b} maintaining said heated dispersion at an elevated
temperature, to obtain a substantially aseptic dispersion;
and

{c) subjecting said substantially aseptic dispersion
to hydrolysis with a proteolytic enzyme,

wherein said agqueous dispersion 1s acidic during said
heating and said heated dispersion is acidic during said

maintaining.

gi} 2. The process as claimed in claim 1, wherein said
aqueous dispersion contain said protein-containing starting

material in a concentration of at least 10 g/dl.

3. The process as claimed in claim 1, wherein said
aqueous dispersion has a pH 3 and 6 during said heating and
said heated dispersion has a pH between 3 and 6 during said

maintaining.
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- 2. The process as clainmed in claim1, wherein said aqueouslliz®psrsi on
contain said protein-containing starting material in a concentration of at
| east 10 g/dl. 3. The process as clained in claim1l, wherein said aqueous
di spersion has a pH 3 and 6 during said heating and .said heated
di spersion has a pH between 3 and 6 during said nmaintaining. 29 22 March
2005 4. The process as clainmed in claiml, wherein said liquid is water
having a tenperature of 120 to 150C. 5. The process as clained in claim1l,
wherei n sai fi- aqlBsuPrdicsser stdnciainedt é@ tolain ehpeVaEGFéNbetddcbn 120 and
140C and sai d heated djspersion is maintained at a tenperature between 120
and 14btandf istwapernhavieg. actemperpivEeseiad2 I &P kel TR clai m 1, wherein
said proteolytic enzynme is substantially free of m croorgani sm
contam nation. 7. The process as clainmed in claim1l1, wherein said
protein-containing starting material conprises a partially  hydro|yzed
protein. 8.°The Egﬁcé’éfé’%scl%? nedaiRed] diftn 912herlei MRELSED BRA49 al 1y
hydrol yzed protein is one hgdrol yzed to such an extent thgt@ a rate of

f or mal SAPEPGY et HREFEH On 1av AEPABH O nf t FIHRAF 3 e iRd&T R 05 Carid 0% 9.
The pr838§8 agnglaggﬁg Igegk%bn]%is%g%gﬁbg S%%d maintained at a

temperature between 120 and 140°C for 1 to 20 minutes.

ﬁl} 6. The process as claimed in claim 1, wherein said
proteolytic enzyme is substantially free of microorganism

contamination.

7. The process as claimed in claim 1, wherein said
protein-containing starting material comprises a partially

hydrolyzed protein.

8. The process as claimed in claim 7, wherein said
;f) partially hydrolyzed protein is one hydrolyzed to such an
extent that a rate of formol nitrogen based on available

nitrogen is between 0.05 and 10%.
9. The process as claimed in claim 1, wherein said

protein-containing starting material comprises a vegetable

protein.
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protein-containing starting material conprises a veget apl ©ardi@psi n. 30 22
March 2005 10. The process as clainmed in claim9, wherein said vegetable
protein is a protein derived fromwheat, corn or beans. 11. The process as
claimed in claiml1, wherein said protein-containing starting materi al
conprises an animal protein. 12. The process as clainmed in claim11,
wherein said animal protein is a protein derived froma donestic aninal,
poultry, or a fish or a shellfish, 13. The process as clained in claim1,
wher ei n sai 80 prBieoprypresenApmectalngd ey fd adey i bedWhebRin said
m-croorgani sm 14. The process as claimed in claim13, wherein said

M cr ooYS@RFaPA ¢ sPECkBID A6l @ PERtefife droeerd H5or| WiRARb, | FOEPaIOH 1,
conprising: (1) dispersing a protein-containing starting material in an
aqueouRe#B8i um at a concentration of at least 10 g/dl to obtain an aqueous
di spersion of said protein-containing starting material; 31 22 March 2005
(2) adjusting the pH of said aqueous dispersion to

11. The process as claimed in claim 1, wherein said
protein-containing starting material comprises an animal

protein.

fﬁ} 12. The process as claimed in claim 11, wherein said
animal protein is a protein derived from a domestic animal,

poultry, or a fish or a shellfish.

13. The process as claimed in claim 1, wherein said
proteolytic enzyme is an enzyme derived from a

microorganism.

14. The process as claimed in claim 13, wherein said

iv} microorganism is a koiji mold.

15. The process as claimed in claim 1, comprising:

(1) dispersing a protein-containing starting material
in an aqueous medium at a concentration of at least 10 g/dl
to obtain an aqueous dispersion of said protein-containing

starting material;
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between 3 and 6 when the pH of said aqueous di spersion a2syvarh 2008t ween 3
and 6; (3) heating said aqueous dispersion with a plate-type heat

exchanger using hot water as a heat nediumto an el evated tenperature and
mai nt ai ni ng said dispersion at an elevated tenperature, to render said
aqueous di spersion substantially aseptic; (4) adding a proteolytic enzyne
substantially free of m croorgani smcontam nation to said agueous

di spersion; and (5) hydrolyzing said protein-containjing starting material
with said pfot eddtiséibazyihe Pg‘ af metdicl raEHeprepatt FiRE S ¥Bbd ¥ oduct |
said nethod conprising: (a% heati ng an aqueous di spersion of a protein-
cont ai REREESR aF t31HY ehét’g@ﬁli &hewPthod phaf e @y hehtSPas&iivandsr N@Si ng heat ed
water as a liquid heating nedium to obtain a heated dispersion. (b)

mai nt APRFWGER af d@Beated di spersion at an el evated tenperature, to obtain a

substanti al I% aﬁe tic dis (gr sion; (¢) subjecting said substantially
aseptic di spetsPentid h%f @gvgowtﬂl%?%ﬁa%dw?ﬁ & BRNAREYPE Pt ai n a
hydrol yzed protein; and (d) .adding said hydrolyzed protein to a food to
obt ai ngx‘g’é’in&efobla”&? OE‘BEt, &Wr‘?erre?g & Heﬁéumuﬂ‘i sifer &PorfiaED2 Mar ch

_2005 temperature and maintaining said dispersion at an elevated
temperature, to render said aqueous dispersion substantially
aseptic;

'il} (4) adding a proteolytic enzyme substantially free of

microorganism contamination to said aqueous dispersion; and
(5) hydreolyzing said protein-containing starting

material with said proteolytic enzyme.

16. A method for preparing a food product, said
method comprising:
(a} heating an aqueous dispersion of a protein-

containing starting material with a ©plate-type heat

i:} ‘exchanger using heated water as a liquid heating medium, to

-obtain a heated dispersion.

{b) maintaining said heated dispersion at an elevated
temperature, to obtain a substantially aseptic dispersion;

(c) subjecting said substantially aseptic dispersion
to hydrelysis with a proteolytic enzyme, .to obtain a
hydrolyzed protein; and

(d) adding said hydrolyzed protein to a food to obtain

said food product, wherein said aqueous dispersion is
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acidic during said heating and said heated dispersion i @eigi®gsuring said
mai ntai ning. 17. The process as clained in claim16, wherein said agueous
di spersion contains said protein-containing starting material in a
concentration of at least 10 g/dl. 18. The process as clained in claim 16,
wherein said aqueous dispersion has a pH between 3 and 6 during said
heating and said heated di spersion has a pH between 3 and 6 during said
‘mai ntaining. 19. The process as clained in claim16, wherein said liquid is
wat er Ravihg durdmferzdif eN6Rting tandseeidapated dispersion is

acidic during said maintaining.

17. The process as claimed in claim 16, wherein said
agueous dispersion contains said protein-containing

starting material in a concentration of at least 10 g/di.

18. The process as claimed in claim 16, wherein said
{L} aguecus dispersion has a pH between 3 and 6 during said
heating and said heated dispersion has a pH between 3 and ©

during said maintaining.

19. The process as claimed in claim 16, wherein said

liquid is water having a temperature of 120 to 150°C.
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