Title: METHOD FOR PRODUCI NG PROTEI N HYDROLYSATE  Abst racifarch 2088 hod f or
produci ng a protein hydrol ysate conprising a step of subjecting an aqueous
di spersion of a protein raw mnmaterial 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 allow ng protein
hydrol ase to act on the resultant dispersion, to produce a protein

hydrol ysate which can be used, for exanple, as a seasoning. The mnethod
makes it possible, in the production of a protein hydrol ysate on an
industrial scale, to substantiabkyrsterriore an aqueous di spersion of a
protein as a raw material, especially a high concentration protein

di spersion, withpgasgsandon PROIIAISE ofy DREPEM R prsTENPENSi VE appar at us,
and thus leads to the inprovenent of equipnment produc tivity and product
quality, and further to the expansion of the area of applications of

products

Technical Field

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-

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




22 March 2005 SPECI FI CATI ON PROCESS FOR PRODUCI NG HYDRGL:YREERPIBOZE! N
Technical Field The present invention relates to a novel process for
produci ng a hydrol yzed 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 enzynme.' Background the-Inventic)n

Wth respect FarahprQCesprieesk educhrgdachyer al ¥2edonfhot ahlihgom a
protein-containing starting material by an enzyne on an’i ndustri al
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a process for producing a liquid seasoning by reacting denatured de-fatted
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Pat ent Kokai Publication JP-A- a process for producing a
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of hydrolysis of a protein-containing starting material were
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




Publ i cati on JP- A-2000-88) or an ami no acid m xture w thongeiesedos br owni ng
(refer to Japanese Patent Kokai Publication JP- A-2000-14,394) by using a
m crobial culture obtained by a specific incubation nethod or by using a
specific condition of hydrolysis of a protein-containing starting nmateri al
were also reported. Such conventional techniques were problematic in that
in the production of a hydrolyzate by enzymatic hydrolysis of a starting

- mat er i akesadtahgi Ngydr SOy el prtcidln I he MmpBdbtyr, and t hasyi ghdoef the
hydrol yzed protein obtained are |owered by occurrence of growth of
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contam nants, in the hydrolysis step . In order to solve this problem
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or 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.

QQ} 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




soy sauce odor in the hydrolyzed protein obtained by thapmhivagnobysis step
in the presence of bacteriostatic substances As a result, the use range of
the resulting hydrolyzed protein was extrenely restricted. Further, in the
conventional processes, attenpts were naturally nade to subject a starting
material containing a solid protein to hydrolysis after renoval or
sterilization of contam nants incorporated in the protein-containing
starti n@lasdtedis alsasiivm mildhwobidd, ety eaastabe eargimeheoltice. wetrel S
relatively easy to performhydrolysis of a protein-containing starting

mat er i alempfltcereds teey idtiatatd arboher edfowsvar | abocatpoyascaheorHoweyer, in the
i ndustrial mass-production, the prevention of m croorgani smcontam nation
in the bsteridiczatitde siemtandiihe pydaabysi sistier ithdeiyedbEfikgult to
perform In a commercial production of a liquid seasoning of an
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contam nation in view of quality control. Main contam nation sources

i ncl ude iacpir@l 2igkddab Rl fige SEANING 1ABERE iflod AE: £517 WIR T epatation or
an enzyme-containing fernentation broth and a production equipnent. In a
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enzymati c hydrol ysis, bacferiostatic agents suc
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stated above. However, incorporation
absolute filter or aseptically fermented enzyme broth is

A
-i;) 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




bacteriostatic agents into products limts the use of tdenmarpdd0sS.
Further, the additional step of renoval thereof incurs a problemof the
increase in the production cost. Wth respect to the enzyne preparation or
t he enzyne-containing fernmentation broth, filtrate of the enzyme sol ution
with an absolute filter or aseptically fernmented enzynme broth is
appropriate for the aseptic use in the subsequent hydrolysis process. In

the sterofizias i dsfr 1 O6lUSEE Qe € Gtk PFEN 3 g1t NES 8 %cﬁlﬂﬂr@{mm hods
dependi ng on characteristics of each equipnent. Washing with an al kal i ne
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avai l abl e and performed at a | ow cost. Accordingly, the nost serious
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r?qUIre%bngﬁh%gd.and.solidify 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 solvé 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 leéé than
80°C, thereby improving dispersibility of the protein-
containingstartingnmterialandpmeventingtmbblesfromh@ing
| incorporated into the dispersion at the same time {refer to
K;} Japanese Patgnt 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.




i ncreases the production cost. Especially, a protein- cgnigidniongsstarting
mat eri al such as wheat gluten includes active gluten which is. easy to

bi nd when its powder is dispersed in water. Thus, it cannot be even

di spersed. Moyreover, even if the dispersion can snoothly be fed, protein
ingredients are denatured and solidify inside a unit for a sterilization
step, such as a plate-type heat exchanger or a nozzle-type heater, to
clog the saneHotevene tectmiguectdepachialtlye salodadthios poobliamcha nethod
has been proposed. In that nethod, a protein-containing starting materi al
i's finelopmpeinceriizegrbduatdoanetet dfs nakcegere vt had 30Q fyaandediesper sed
in hot water of not less than 80C, .thereby inproving dispersibility of the

pr ot ei NcoteRhAIrRitie S IET tily prdediald a8k P e¥ENLLAgtHubhbesvEr emsbei ng
incorporated into the dispersion at the sanme tine (refer to Japanese Patent
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~protein-containing starting ‘material which was difficult In the past is
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concentration. Further, a viscosity of the dispersion is decreased, and
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production, it I's necessary to I ncrease
is increased, the protein-containing starting material is

PR

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




concentration of the protein dispersion and to inprove hRfar@0uiogMent
productivity in the subsequent hydrolysis step. None of the prior
techni ques was satisfactory for sterilizing such a protein dispersion
having a high concentration.. That is, as the concentration of the protein
di spersion is increased, the protein-containing starting material is
hardly di spersed uniformy. Wen the protein-containing starting nmaterial
i s aggr egstledl i rvean adoeduBamidiy Enhigh vicond i e odl scasdaheatidi@dss not
performed uniformy so that conplete sterilization is difficult in this
state. Rf thefusareyernt houghi phesds of @i f- CaRbiNiinG -5t & iHRG IRt q{# al can
be di spersed, the viscosity of the dispersion is high, and it is hardly fed
for the subsequeatrisidepraesaedbpgb¥ingMmiReQr¥ithid iSAPSH Bl 6 i di sperse
the protein-containing starting material with a high-performance dispersion
vessel amdiiigedat Neydlicpersionohblll HiMBohpl el oM yeyi seos Liaui d
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However, such production equi pnent is expensive. h respect to
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{ 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

sclid 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




medi um at good efficiency, and conpletely sterilized by ymiababsi ng the
tenperature for a predeterm ned period of tine. Moreover, the heated

subj ect can be put under reduced pressure to evaporate the steam charged
in the heating and .instantaneously cooled to approximtely the original
tenperature. Nevertheless, since the steamas the heat nedium is directly
m xed with the food, the use of chem cals such as boiler conpounds and the
like isold ghtedika. t el er ppeBBlLYe 5QphNecholl eincantdidd Jwd ipgessary to
further add a step of producing steamusable in the food. Besides, there
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solid matter with a Size of several mllineters. e indirect
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pr essur £° dF SpF - 3A$$ﬂ:élel Hdeﬁgfjl’fji“g PR RS 186 tRakaprukalIMIpi pes are

sonet| rrggd ?:rl'lruasn eg tiepnp%%g%lulr%ltetr?dsg it\éebeanggl—tuin_igggﬁ. 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




system Advantageously, the structure is sinple, and thge paxhi®gsi s easy,
to assenble or disassenble and is also easy to wash. On the other hand, a

heat transfer surface is liable to scorch. And the fluid fl ow ng
thereinside is hard to mx, and thus the tenperature tends to be

non-uni form Accordingly, this nmethod is inappropriate when strict control
of tenperature 1is required. The scratch-type heat exchanger is to offset

the defemtpdtd hestabul azasyshemstapd s atghesuptfira f gedingar 14 he heat
transfer surface with a vane to prevent the scorching. At the sane tine,
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the scorching on the heat transfer surface cannot conpletely be prevented
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-heat exchanger is usually washed in an asse wever,” in case
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These indirect heatlng-type ‘zers are still” pro ¢ in"the heat
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as a he%Ea%%?E%”é%%ig$QEE§'éXdWﬁ%Q f&gggégéligdﬁgéssure 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 Probléms 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 éasily 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




a culture nedium However, when heat sterilization is gopdighedsby sinply
passing a protein dispersion having a high concentration through this heat
exchanger, the protein dispersion is thermally denatured, the decrease in
heat transfer efficiency and the increase in pressure drop due to scaling
in the heater or the cooler occur, and in the worst case, it becones ,
I npossi ble to pass the dispersion. Under these circunstances, for

perfor muig: the cemMeelcr wiRludigation of a highly viscous protein

di spersion having a high concentration on an industrial scale, it has been
required to establish a new technique w thout depending on a special

techni que or equi pnment. Objects of the Invention d Problens to Be sol ved

Accor di nglys] dhe okireety Ofr 1he Brgsent invention is to develop a process
in-which an aqueous di spersion of a _proteln containing starting material,
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|nventors have ass&duously condu%ted i nvesti gations, and have
protelin-containin ing 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 findinghas led to the completion

of 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—conteining
starting material under an acidic condition with a plate-type
heat exchanger using a liquid as a heat medium to make the
aqueous dispersion substantially aseptic, 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




consequently found that an aqueous dispersion of a projei@HPbai ni ng
starting material can be nmade 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 is, a process for producing a hydrolyzed protein
according to the present invention is characterized by heating and
retaini R@nar tdguecits isSpessiron ohea spept @im-1oont Bhdli 89d stasihnggmat eri al
under an acidic condition with a plate-type heat exchanger using a liquid

as a heghem@dnynai@ r@kestieh skapeQusIdiisPgrsirarapulst aat izl hyiaseptic, and
t hen subjecting the resulting aqueous dispersion to an action of a
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mass- produce a hydrol yzed protein eaSily on an industrial scale. As an
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heat exchanger, hot water 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




and retention step, the pH value is preferably between 3 gigh fosFurt her,
as a liquid of a heat nediumused in the plate-type heat exchanger, hot
wat er of 120 to 150C is preferably used. Under such conditions, the
protein-containing starting material is heated and retained at 120 to 140C
(subject tenperature) for I to 20 mnutes or so, preferably for 5to 15
m nutes or so. Such a construction of the present invention nmakes it

possi bl @A LHnevesto denad Ul | eRe Ofp e Ot alvBna@ndn, pef f pe-canphet e
sterilization of the protein-containing starting material dispersion

havi ng & J:gh GRROSALF &1 h @Rn JH8 8688 8 r SO A &It Sid i PELhEhe ipesent
invention is “that an uniform aqueous dispersion of the protein-containing
starti ngfmacha e 1eAled and JELANSALINGRY & h JiPEBIALAD atREG 1 ©
conditions. By this characteristic, even in case oft using the
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di spersi an n de substantial l.y . aseptic,. whi | e to i nprovenent
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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 naterial. The protein dispersion having a high
concent FRERGHICELT 1SHtodiided by previously | owering the nol ecul ar
wei ght of theTHrotein-containipq:startin mat eri al

e 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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Enbodi ments of the Invention The enbodi ments of the presgnh.dyPweti on are
descri bed below. As the protein-containing starting nmaterial used in the
process of the present invention, vegetable or animal proteins are
avai |l abl e. Vegetable proteins include proteins derived fromwheat, corn
and beans, and animal proteins include proteins derived fromdonestic
animals, poultry and fishes and shellfishes. Specific exanples thereof

i ncl ude fwraetl gitregen eorad ghuten 1 alel € atitredgeoybkan,id sallatéd teaybean
protein, isolated potato protein, fish neal, gelatin, collagen, whey

pr ot ei npycaslet nacskngamndda iarpat regenattom and adxhi sebgeh fd shescecand
shel | fishes. Further, processed products of these proteins are also

i ncl uded .o 4l 1prgt prafeeabaHatgvesdradt i RGid Bt esi abs f chbe cRasent
invention. Especially preferable is powder obtained by partially

hydrol yzihig tbesecnob el nsi dsidh RGiithg @ BRgheastceak ritg dii kan and
drying solubilized fractions. Wth respect to the extent of the hydrolysis

in thiscCaseild pakbhakly ihydnel VW2ed RFRR Nildb MU h vt e of 12 22

March 2005 formol nitrogen based on available ni'trogen that” i s calcul ated
by subtracti ngeapmonige ni ﬂ&%%ﬁﬁjgaﬁgéfﬁfﬂ n%%%gﬁggg%smg$%gqgﬂr 505 and 10
oyed.

a, preferably between 0.1 an % or so, 1s enp his 1s because a

s R T R T g
i's 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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unifornly dispersed in an aqueous solvent (water or a splymgRl 2068de mainly
of water) such that the concentration thereof is 10 g/dl or nore as a
solid content. In this step, the tenperature of the aqueous sol vent shoul d
be in such a range that denaturation of a protein does not occur. It is
preferably not nore than 80C, nore preferably not nore than 70C . Wen
denaturation of a protein occurs, the viscosity of the dispersion is

i ncr easehued KA1 8 E frgan to. t20kﬁvﬁeﬂekhﬁll@ls?@@fsfb@n:heﬂlli% uild tbS _
undesi rabl e. Meanwhil e, for keeping ‘equipnent costs down hout changi ng

speci fi gat o Qfeq heating and retention equi pnent (heat transfer .area of
the plate) in the subsequent sterilization step, it is preferable that

the tenperatur % Qifleoé‘;lésél‘é& VeI drS pahe ueéSlsadJ'hQﬁ\éh demprAatyLe,

denaturation oes n occur ut the VISCOS Accordlngly, t he

Lemper atyis s n%ntgdm%ﬁdg@ggﬁﬁ rtehterfrff%rgglm Lupen 40.and 80C, more

pr ef e_ra ween I'S advan ageous 'n VI ew of

Sfl't?'r?%ngr%%g% Ravi 875 G alis = Biar BFaBPy A nat AR Rotas P3oNhr ch

o3 ovs, S 0. e B2 o o Ko o e gy

el goneLpL g st g et o L g Ut 870 s e o o1 o0 o

prEferabggatgeagkgséiéggr ELX?&E; Eg 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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an acidic region fromthe stage of preparing the dispersi prR:n>o08use the
dispersibility is inproved and the viscosity is not increased so nuch
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 pHis in such a range that the viscosity of the liquid after
the heat(HeeatieRicdpy hA%H IaN¢leased ol HehtPeekenabley nothaopeathan 6,
nore preferably between 3 and 6 fromthe aspect of "preventing corrosion of

equi pnents. o E8L agh ustd Egatt@_eamaﬁwgt? Gidy L0y A 0, v]i%%%%_ aghdidq.

hydrochl oric acid, phosphoric acid, .sulfuric acid or the like™ 1s used. The

H adj I i.n i LLY.
P Chbr SoghSh L Re br GUoL T CoR ) Ao oS ATLRG DA 57 I “por “Sor toR ai ns. an

Tange. ERare WrecRohard sl S0l ad verer Momkdaul BV TRET © P
i or | o HCCRBRENL PAbcbu T4 22 WAPCI 005 { HEGT T ng et B WG P4 BFate- ype
Vi cous CPRAACE, PLREP Beqati tin A& Al Cor AP POl FRgALCR BEaPeETor o frbe
pr of or BB1g EERC-0 By GRRGE Hake BFdt 69P BeCORPRGL HHTES THLVEERpl ates i s

m nimzed, or contact points of plates are o .
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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changed to a contact line, or a gap between plates is agh Ngt&§Doos5S0 that
the treatnment of a subject containing a solid matter as well as beverages
and seasonings with a high viscosity is enabled. Further, the tenperature
in the heating step is preferably between 120 and 140C (subj ect
tenperature) The retention step is conducted by passing the heated protein
di spersion through a retention pipe or piping connected to the plate-type

heat exehangeim thhe HeafeMd tdd Mes i Préherab ey epbt oRastepoirs aCchanged
~according to the properties of the 'starting material or the nunber of

cont am RaMpse AN nedrid tBRpetailired JBt ghlak, A ad] yshi-pget-ng1di amet er
and the length of the retention pipe or piping. For exanple, when the

pr ot el QI DY P 5hAY. MEl] Bl g | L& R ABRALEGAL A0 VL TS

advi sab enperature I's decrease € retention trne’is

shortened, taL’Ple%%sgleht@g% adéﬁégﬁrg%ﬁ’%%r o acg'i}%r%@tiﬁa%ﬁg%r %o%%?lﬁ%té’ i ist s

advi sabl e at th nmperature I's I ncrease e retentron

or of or a7 151 Aeana ARt 12 i BuE B b, P BRRe ol HisTHELE2 e o

pr ef er ably &t ween m nu
2005 us in.the heating step is preferagbly hot water of a_high
t enper at%g‘reeﬁlﬂ?&$2}%&%tEﬁ%g%?gho?n%fzgrogi%sm& &t v°© b%?@\geﬁhfzo and
150C. Wien steam,s .used instead of hot water__.as a heat nediun%h?
t he

denat ur REFERISE oF gt IPREILT ot Bclafe TWdfikdiHre et

surface of the plate on the side of the ljiquid to be treated, and cl ogging
occurs §809ﬁ§9'¥5%9 of cooling the protein dispersion after the step

i;} 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
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passage of the dispersion is made difficult. Also in the veagldong step of
cooling the protein dispersion after the step of heating and retention, it
is advisable to use a plate for a highly viscous liquid as in the heating
step.. Also in the conventional technique, as stated above, sterilization
of a wheat gluten enulsion is conducted using the sane plate-type heat .
exchanger as in the present invention (refer to Exanple 2 in Japanese

Pat entKokalerRuld S8t 0 g¥)Atdlo3d280)nithi 3 Te1BAY {5 N9l prgbl emat ic

. ) e .
when the concentration of an aqueous dispersion of a protel ?—cont ai ni ng

star U NG umleld alnl Schel abyelyohOW oMY Are TOLsc3hgESbLZI ggan aueous

di spersion of the protein-containing starting materi havi ng a hi gh

concent rsg}éél”fiac%’éi%%j ﬂ'k{l#éﬁgf present invention, there remains a problem

that denaturation . of the protein or clogging of _t_he_ plate on the side of
(he, pfreat! bl seu o A9 SLELH | 2801 gt A LR L laigental 1,
menti onda AT RATRR 114 25 NN of 200 RoRERntba: FBR. AOFIHY FEchbrr ect.
of the TEHEOHCCAESR tHobBbF MIHES BB AID T HPer) bh ekt - The L O
protein-containin starting material which is prepared by the heating and

retenti of™ téﬁmitﬁ HiYs2 HeRher " ir§ tsdsstamts @ s 1adepiGle copfaminants
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

h;) 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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"substantially aseptic" refers to a state in which contammaatbsgs cannot be
detected fromthe liquid after sterilization by at |east an ordinary
detection nethod. The aqueous dispersion of the protein-containing
starting material is mxed with a proteolytic enzynme preparation or a

m croorgani smculture containing a proteolytic enzynme substantially

W t hout m croorgani smcontam nation, and hydrolysis is perfornmed in a
hydr ol ysiis MRS5€) i C £ORL d. ~St t . wh t-hout

m cr oor?a?lliasm corﬁsgiﬁﬁgfli %#'?y%ere f%)ejf%r el t%okﬁzgﬁgéfﬁslggg?%%#y free
fromm : i }nant : 1 r gapi i.ch produces
a pro’tg) y 9§@e%§§n%é§8%s%§res ﬁ l%gﬁﬁggr%P§§g%8%?§t eﬁé vsfﬂeh “dési r ed
qual iti n o] t abl i, f hout. under goi.n cantani nation during
the. nyarorse: ¢oTABNRELEES, BAAP el ey LT oY prbsaditutcy Sor 288

pr ot eol )étigcAenz ne, ...vari ous m croorgani e can be used regardless of the
t axononi i ECFSE B &k ’?‘?33 %hat the final product is used
for food, m croorganisms used so far in the field of food or brew ng
industry are &fprbPriat AP TRS 2005 A e My f GRGI BFELY
preferahle, and a ko j i nmold or Bacillus, subtilis for food production is
more pr &FEraLE .fﬁgmt%’mec‘?éﬁ‘}“?l’c%]r E 18RI ¥k grie&? IofiotnBrayingpeeyYed by

Aspergillus oryzae and Aspergillus o ae are preferable. As these
i cr oor §&HFEms, NeLEA nd HRAER Fsanglsolodt el $99 uklowrrer EPal rice
koji, a koji_for brew ng soy

manufacturing “natto” and whose characteristics are

iu) 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 microorganismculture is employed as a proteolytic

enzyme source for the hydrolysis step, 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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sauce, "natto" (fernented soybeans) or a seed culture fErRREHEcturing
"natto" and whose characteristics are identified, may be used. Further,
strains of these mcroorgani sns obtainable froma depositary are al so
available. In any case, it is required to confirmthat contam nants are
absent in the culture of the strains prior to the use. Wien contam nants
are present, an isolated culture is prepared through single colony

i sol ati of}and ji-sqused in a state substantially w thout m croorgani sm
contam nation. When a microorganismculture is enployed as a proteolytic
enzyme sour ce xf.0 h r S| Pe Lt ] ual | .t 5
substantialIyPﬁ%ép%?§t§¥§6§%%§%ﬁu%%%afB? %%%gﬁgﬁédﬁﬁ?ﬂgﬁggfgﬁPﬁ%g mat eri al
in the faqr Li gui 0j | d,mxed, The starting.material .for

brepari Aoach g BEpEwNL A% aRk 8 ne Thay 4 e e P BRE EPRBene
protein-containing starti erial_to be hydrolyzed. However,

cont ani Fant grﬁz‘fvelq} o be (%g)seg%ﬁ i tite Grqrhiiﬁ”dy?(o?i g%’f%ﬁ%r%ﬂ‘?rﬁ‘éwﬁdi ngl y,
special care nust be taken so thatcontam nants are_not fresent when t he
or of ei nAdGHPAC 7§t fhe HAGA 2l a1 0r P het | Kgai CXOTPLFS 98 SBeNar ch
2005 sterigized. As a cul ture nediumused for preparing the liquid koj i,
any cul CEFEReFWRGS AHIN%hI% SO F%ndiakt 2 Fy nfEreb?Hani SHETCEEN grow in
it Gbnerallx, it contains a carbon source, a nitrogen source, a cofactor

and t heSIEREED ExdrplEgabe  t RCt g ha ybidrek anst sed®ogicuc 88, thafeose,

fructose, sucrose, i ) ) )
are used either singly or in combination. 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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starch hydrolyzate, |actose, mannitol and sorbose, and ghesgnabs used
either singly or in combination. Preferable exanples of the nitrogen
source include inorganic nitrogen sources such as sodiumnitrate, sodium
nitrite, amonium chloride and anmmonium sul fate, organic nitrogen sources
such as casanmi no acid, polypeptone, bacto-peptone, soybean protein,

i sol ated soybean protein, de-fatted soybean and casein, and am no aci ds

such. as prediel@linGb Ut ATBLE; . SAALUI b, AARALHR! Cembe PLLLEDG s pLiALARI NE,
gl ycine and L-gl utam ne. These are use? either ‘singly ?r In goh |na£|on.
Furt her ;=€ I of tar., i na um su te 7-hydrate,
di sodi um’ %@ régzﬁbh8§%§§?§?§§b%8586%&n?%§5¥5§gﬁiﬁbsp gféﬁerhnﬂbﬁgtassiym
hydr oge ate, . i assi ' n sphat e at _extract ot assi um
chi or deCangtiors tit B AN TPt JHRTPRRIANS, Rbr FlachTian?

be added from 1 he, begi nning of the

i ngr edi .f. __the cultur i um
ingUbatgghaégagpgpgﬁ%y%ﬂﬁé;#%ﬁ%i%%n?ﬁggiﬁﬁﬂﬁﬁi?ﬁfo He tondri Fon for

i ncubation may be ordipary condi.tions for aerobic incubation. The pHis
betmeenagmgs ﬁﬁrg.ﬁén1562§aﬁﬁF8ﬁn?§OS preferably between 5.5 and 8. 5, and
the tenperature i s between 5 and 40C, preferably between 25 and 35C.

Furt her, mﬁth&oFggﬁﬁﬁt t0'% h& YOS spaBd afd dHelushsitht Wéthaet at i on,

any conditions,aée avai |l abl e so 1 ong as an aerobi c_incubati on at nosphere

can be TWBTREAFhE. PrNHFHLbYetC SPREMYBEBPFERE10AN bEN ddHduERBE, Vit a

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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commerci al proteolytic enzyne preparation. |In this caseyp {fign %0Zyne
preparation has to be subjected to a step of renoval of m croorgani sns by
filtration so that contam nants should not be incorporated into the
reaction system In the hydrolysis, any reaction vessel is available. In
case of using a mcroorganismculture containing a proteolytic enzyne, it
is preferable to use a vessel in which conditions such as the tenperature,

aerations $hirtheRgs @k tPedl{Ke e vhieo f %@ﬂ&ﬂg%frﬁﬁﬁ@,@%cfowolrﬁng
controll able. A subnerged culture fernmentor-type reaction vessel s

t her ef orgh S @le@eled 2283 AN sARPN QEréééﬁé@é‘&téé’fbé’ﬁsﬁgéatrE%ﬂ% herhg ag a
xed Wt he

preferable exanple, the proteolytic enzyne 1s m protein

o speroLeicala 3 (214D 8AHAD 0oL PUSh AL DRI SR GROGRIL T 2L o

is in the range betwe and : the ol'ysSTs*I's
LoD e B0 iSO R0 e B Bl R L L
cases, PG SYIRR B Bds R EReP e upit: aork el aP dped a5 T
T et mei LR sy R ns P RORbaeR o2 Rt aSeaiP R ont he use
St By i Pod BoRAE L SpidnU ¥ of tGlbh CDBF5ERACRTATE P RSLIE | Phal
product falgio SESE hgoﬁ%}:’nt ic%rioc:)r]ci&er:evq%derc_;%lry%?:d eptrhO)ElEi;cetate, it is
\\) 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
\v) 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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is substantially free froma bacteriostatic agent such asy,aheghe! s, sodium
- chloride, vinegar or ethyl acetate, it is quite useful for mﬁdenlng t he
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 ("umam ") and a

sweet ness, inparting a dense feel, a stickiness and a m | dness, enhancing
a fl avomprshiienior - syaldy. 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 conposite seasonings, confectionery,

beverag%gfg%qrgg_%%%5@3H?E&ﬂ§cialny it is quite effective for inparting a
sweetness, a mldness and a dense feel in the presence of soy sauce,

- masking a str " cr.easin at, flavor

- increasing a ?ﬂgs%ﬁg§é§¥he coggﬁheg %%EﬁS r%g?ﬁEﬂ%ﬁ?g?%ﬁﬂﬁﬁ%E?HOWarlne
ract rea5| i ce flavor and enhanci ng

duct |
grﬁogcta é%%%%%ﬁgggfeé Xﬁﬁ%&ﬁszgéﬁiggggéﬁéb 58§%W% SSPreferred
Enbodi ts Th t | ted f |1y, bel b
Foferti Tl EBPES bl S ST ST B @%Z%%ﬁ@g L BR5A B53 BRhat’ on o

hydrolyéggsggggg gluten and a liquid seasonlhg

(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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(1) Production of a wheat gluten dispersion and sterilhbaghifnofsty water
of 60C was charged into a dispersion vessel fitted with a stirrer having a
high stirring power. Dry powder of wheat gluten (a rate of fornol nitrogen
based on available nitrogen was approxinmately 0.6 % partially hydrol yzed
‘wth a proteolytic enzynme was added thereto at a concentration of
approximately 30 g/dl. This gluten contained citric acid. After these were
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pressure drop did not occur_ at all during this step. The ‘di spersion
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added to an . equal anpount of the sterilized culture nmedium (pH 7.0)

conpr i SFREPELSGEIP - 615 kit 6126856, 034G P (st Ini eogemFosrn) of
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

3;) soybean powder, ESUSAN-PUROTEN F (manufactured by Ajinomoto

Seiyu K.K.) to 1.5 g/dl and further adding approximately 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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a de-fatted soybean hydrochloric acid hydrolyzate, and dhhgarcHioxbsire was

i ncubated with shaking at 34C for 48 hours. The incubated solution was
observed with a m croscope. The presence of m croorgani sms was not
identified, and the conplete sterilization was confirmed. After the
sterilization treatnent, a small amount of scales was precipitated on the
surface of the plate used However, the scales could be renoved quite
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koji culture A culture medi um obtai ned’ i spersing atte soybean

poudler , (ESUSAN: PLROTEN.E (i ast uxﬁgda&b?aﬁg,g?m@ho&r&ygwgt 40 1.5

g/ dl an urt her “addi ng appr oxinate

heat - st er h 120 and 14OC u id se cul ture
o Rofy kb FabId gl 3"21%1?(5%’2 eGP o) afﬁa o por e
in cul t d|u ich de- fatted soybean powder had been
dlspersgg ata§econcen ¥ or® Eﬂh @&ﬁé&ltﬁ&&n;ﬁ%§¥ &i #ﬁ%ﬁfoV% Joi ng

heat - sterlllzed uItu3§ medi n1| an anount 23 22 March 2005 of 15 % After
the i noBRPECFSR2TERY i guﬁgﬁl s carried out with aeration and stirring

at 30'C for 4? ?oura g obtain a koji mpld culture w thout m croorganism
cont ani nat i on.{3Th8YdgP ¥§é§e°§cﬁlVpﬁﬁtoﬂlﬁﬁénr@§@ﬁﬁﬁﬁjqﬁcnud koji was
approxi mately 300 units/m . (3) Hydrolysis of a wheat gluten dispersion A
gl uten di sper&i ofit P%Pﬂrr?}sgﬁéﬁﬂppzedsﬁqﬂ¥%i  sterilized with 'a

plate-type heat exchanger 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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pl ate-type heat exchanger was introduced into a conpl etel Marchb@bs! i zed
fermenter. The liquid koji nold culture prepared in (2), containing a
proteol ytic enzyne butno m croorgani sns except the koji nold, was added in
a half volunme of the wheat gluten dispersion. The enzymatic hydrol ysis was
performed wth aeration and stirring for 72 hours with controlling the
liquid tenperature to 36)C. (4) Post treatnent of hydrolyzed wheat gl uten
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hydr ol y ea l,ut en-The _spray-dried pr ct % t hydr ol yzed wheat
gl uten E§g€t§ﬂﬁnétgégbr %ggssﬁgﬁe-4;ﬂ(ﬁ§%%£¥%tﬁé£ bm&g? a%?%%fg’rich
desirabl e %ood tggte ("umam "')) As a result of analysis, the content of
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agar result, incorporation of mcroorgani sns was not detected

15 /l%. As a
subst an?t af g . Pydeo b mred ReabA 1 oren e Sl dh il prerretienfas he
hydrol yzed wheat gl uten hasr?referabte properties as a good taste
: ("unania)gg%%55%$ g heEBRTal ) afif2aCgéBE frasesial 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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("umam ") food material suitable for various usages. Aecohfh?@by., the

t hus- obt ai ned hydrol yzed product or the ingredients thereof 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 approximately 20 g/dl in the sane manner as in (1)
of Exanple 1 was subjected to continuous sterilization treatnent by

i ndi rectiriteat ithe Wadsagjceat afhel 30 dioi dp0Sn@stReN8aLp el A nardpket ention
for approximately 1 mnute using a plate-type heat exchanger (plate used:

Free Fl ewmBhat-e@d\0, manufactured by |Izum Food Machinery K K') and a
retention tube under conditions that a plate internal |inear speed was
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the for i sults, it _is understood that rapid denaturation of the
proteinsggnggggﬁfe3%nFe%eﬁﬁ ﬁ?gﬁﬁmhot water, not steam as a heat nedium

(Exanpl e 2) Production of a de-fatted soybean powder dispersion and
sterilization City water of 60C was charged into a dispersion 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.
i) . 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,
manufactumaibyIzumiFoo&MachineryK.K.)andxiretentiontube
ﬁnderconditionsthata;ﬂateinternallinearspeedwasbetween
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(%am%ré@@@ dsgd afd ea,FlQuepl ate N4O,

manuf actured by |zum Food Machinery K K.') and a retention tube under
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and a heating tenperature was The continuous sterilization
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and troubl es such as clogging w n e and large 1'ncrease i
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the scales could be renoved quite

surface . pl.ate used. However

easily vﬁcgt%llz%ﬂ%\(’)lpél nag[} ygé(%%q%%¥ eHovT ig” SHRRE Y (FPPar at i ve Exanpl e 2)
Sterilization of a de-fatted soybean powder dispersion for conparison A
de-fatted soybean powder di spersion was prepared as

(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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in Exanple 2 except that the pH adjustnment by addi nghygroghhoghs acid was
not conducted. This dispersion was subjected to continuous sterilization
treatment by indirect heating with hot water of 130 to 150C as a heat
medi um and retention for approximately 1 mnute using a plate-type heat
exchanger (plate used:-Free Flow Plate N4 O, manufactured by T zum Food
Machinery K K. ) and a retention tube under conditions that a plate
|nternauﬂ{Dﬁéﬂﬁeaqmemmbmhspbeﬁmmﬁnoﬁt&ammb&bfh#d@nﬁ@ﬂnﬁn@%&@ﬁm;ng
tenperature was 130C. In the continuous sterilization treatnment step,

cl oggi ngnatidshiial tthe npltamerandhkar g¢ hbceeaseréd PlessStie ¥t o eeurred
over the course of tine, and the step could not be conpleted. Fromthe
foregoimg results, it is understood that denaturation of the protein can
be controlled by adjusting the 27 22 March 2005 pH of the aqueous

di spersion of the protein-containing starting material to not nore than 6,
as conpared with the pHof 6 to 7. Effects of the Invention As has been

thus famkdesard bed.nih he Regess of the present invention, it can
convert an aqueous dispersion of a protein-containing starting material to
that in the ‘éb%énbbéh'¥h8§ePBECdEEé§ﬁ»§1§%‘dt hoy! By &ngeghe P2 ne

denaturation of the protein even at ¢once ion. Bjecting

‘the di SRk A &ngﬁglgﬁz I op c?gn acc%x?élegla\g Ia%p%%@’s”%15persxon of a

protein-containing starting material to that in the
\u) - substantially aseptic state without <causing thermal
denaturation of the protein even at a high concentration. By
subjecting the ;iispersion to the action of a pr.oteolytic enzyme
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 equi;ﬁment, and the use of the

\) product can also be widened.
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which is substantially w thout m croorgani sm contam nat30(arch@obydr ol yzed
protein free froma bacteriostatic agent such as .sodiumchloride or the
li ke is produced easily and efficiently. Consequently, a hydrolyzed
‘protein having a high product quality can be produced with a high

equi pnment productivity wi thout introducing a special equipnent, and the use
of the product can al so be w dened. 28 22 March 2005 CLAIMS 1. A process
for producing a hydrolyzed protein, conprising: (a) heating an aqueous

di spersion of a protein- containiffg*@arting naterial with a plate-type
heat exchanger using heated water as a liquid heating nmedium to obtain a
heat ed di spersion; (b) maintaining said heated di spersion at an el evated
tenperature, to obtain a substantially aseptic dispersion; and (c)

subj ecting Sai d BubRieafRIAl 5PTasBEPAECENEpe? si AT Y 3/AIr BI5PSed vi th a
proteol ytic, enzyne, wherein said aqueous dispersion is acidic during said
heat i nNgP8BRESH9* heat ed di spersion is acidic during said maintaining. 2.

The process as clained in claiml, wherein said a %eous di sper.,si on contain
sai d protei 2tontSFht?g sfrt ARYEOHE: eG1EPSER 18 condentt ati™SHH o at | east
10 g/dl.

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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- 3. The process as clainmed in claim1, wherein said aqueous,dli?ppsrsi on has
a pH 3 and 6 during said heating and .said heated dispersion has a pH
between 3 and 6 during said naintaining. 29 22 March 2005 4. The process
as claimed in claim1l, wherein said liquid is water having a tenperature of
120 to 150C. 5. The process as clained in claim1, wherein said aqueous
di spersion is heated to a tenperature between 120 and 140C and said heated
di spersion is maintained at a tenperature between 120 and 140C for 1 to 20
m nutes. 6.4The PRec®scaEssclad nedained| dhmalaithet ei Whegrdn Fddtcol ytic
enzyne_is substantially free of m croorganism contanination. 7. The
processigdig| AFnBatEA gﬁﬁ%ﬁﬁl? wpBPerateae dofpt ot efP- £8RT @i ni ng starting
material conprises a partially hydrolyzed protein. 8. The process as
claimed in claim7, wherein said partially hydrolyzed protein is one
hydrol yzed to such an extent that a rate of formal nitrogen based on
avail abl e ArtrogBR PEYWESReed® 0C0518AE Fdv CH21%hd pridtedsd NasSd%i med i n
claim1l1l, wherein said protein-containing starting nateri al coanlses a
vegeta59%50$ﬁ(ﬁ%ﬁ?ﬁr§§9n225NQF€ﬁe§05% a témperature between 120 an

140°C and said heated dispersion 1is 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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10. The process as clained in claim9, wherein said vegei@Rheopsotein is a
protein derived fromwheat, corn or beans. 11. The process as clained in
claim1l1, wherein said protein-containing starting naterial conprises an
animal protein. 12. The process as clainmed in claim11l, wherein said
animal protein is a protein derived froma donestic aninmal, poultry, or a
fish or a shellfish. 13. The process as clained in claim1, wherein said
proteol ytic enzynme is an enzyne derived froma mcroorganism 14. The
process as &P ai nBei RTEFaPM B3 whelesd $8i ¢LREY odr guRfsERiRs 521bj i nol d.
15. The process as clainmed in claim1, conprising: (1) dispersing a

pr ot ei Fegdreal ai RECEEARt LAg 2ndr& D 49 B AgtedlsWhedt unfatna ©T
concentration of at |least 10 g/dl to obtain an aqueous dispersion of said
prot eie@B%tai ning starting material; 31 22 March 2005 (2) adjusting the
pH of said aqueous dispersion to between 3 and 6 when the pH of said
aqueous dispersion is not between 3 and 6; (3) heating said aqueous

di spersion with a plate-type heat_  exchanger usjng_hot water as .a heat
medi um t o ahl el e¥dt eBTOFERPeriat u?%aélﬁﬁgrréi 1S dthglsai@ededpery at an

el evated | . : : . .
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

fv} microorganism is a koji mold.
S

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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tenperature, to render said aqueous di spersion substantimaidyeh 2@esptic; (4)
adding a proteolytic enzyne substantially free of m croorganism

contam nation to said aqueous dispersion; and (5) hydrolyzing said
protein-containing starting nmaterial with said proteolytic enzyne. 16. A
met hod for preparing a food product, said nethod conprising: (a) heating
an aqueous di spersion of a protein- containing starting material with a

pl ate-type heat exchanger using heated water as a |iquid heating medi um
to obtain &2he@WYsgisPerdionPH bpf neFaitchi ARHECYRI FHEREH.QA spér si on at
an elevated tenperature, to obtain a substantially aseptic dispersion;
(c) suBFEERSHg® SHIY SubsrakteaPly 0dsEptfcadiepet AbiPas ifdid y$its with a
proteolétic enzynme, to obtain a hydrolyzed protein; and (d) adding said
hydr ol §2e¥e®R of ¥Rt ® a food to obtain said food product, wherein said
aqueous disg§rsion s 32 22 March 2005 acidic during said heating and said
heat ed di spersiBRPFERAcTHE FAPPAYS G TPEFaL AR diifitng. Piate e pitsdess as
claimed in claim16, erein said aqueous dispersion contajns said

pr ot ei%WSFni%@ngs%Fti%%t afi & PReG SEHdER i 6R o?alea‘{aq st 10

/dl. 18. Th rocess as.clainmed in claiml16, erein said
_g gémperé%d%e and main algEhg sa%d. égspergggn 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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aqueous dispersion has a pH between 3 and 6 during sai thy fgahidegsand said
heat ed di spersion has a pH between 3 and 6 during said nmaintaining. 19.
The -process as clained in claim 16, wherein said liquid is water having a
tenperature of 120 to 150C. 32a

‘acidic during said heating and said heated dispersion 1is

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
{:j 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.

32a






