Process for producing a seasoni ng- BACKGROUND OF THE IN%@&IIPN%;? R=etd “of '
the Invention This invention relates to a process for produci g & 3€asoning i
of excellent flavor and taste. 5 2. Description of the Prior Art There @ﬁ
has- al ready been known a nethod of obta ning a seasoning of a high glutaniéf‘
acid content which conprises, in the hydrolysis of proteinous raw materials

by enzynes, subjecting the raw materials to 10 the action of protease

contai ning substantially no peptidase, and then subjecting the resulting

product to the action of |Rafdels o emndondduaingaseseasphangbsence of sodium
chloride (see, for exanple, Japanese Patent Publication No. 48946/82). 15

Prior art methods of preparing a .seasoning by the hydrol ysis of proteinous
raw nmateri al s using enzyne preparations, including the above-nentioned

met hod of pr BAIKGRPOGND cQEOoTEEg INVENTION i n Japanese Patent "Publication
No. 48946/82, still have defects in that the 20 ef ficiency of contact and
reacti on betveen Rimldudfttheelanen&inme is | ow even when reaction
conditions such as pH and tenperature are properly adjusted and further the
enzyme used in the read®hbs taveotips aeliakes) teea poPers§ ifPmi gh

production cost. .- 2-1 . . Accordinglx, t here has been eagerly
avwaited in Producing a seasoning of excellent flavor and taste.

5 2. Description of the Prior Art
There haS“already been known a method of
obtaining a seasoning of a hiﬁh glutamic acid content (.
which comprises, in the hydrolysis of proteinous raw |
materials by enzymes, éubjecﬁing the raw materials to
10 tﬁe action of protease containing substantially no
peptidase, and then subjecting the resulting product to
the action of peptidase and glutaminase in the absence
of sodium chlbride (see, for example, Japanese Patent
PublicationlNo. 48946/82). |
15 | Prior art methods of preparing a seasoning by
e the hydrolysis of proteinous raw materials using enzyme (
preparations, including the above-mentioned method of
preparing a seasoning disclosed in Japanese Patent
Publication No. 48946/82, still have defects in that the
20 efficiency of contact and reaction between the substrate
and enzyme.is low even when reaction conditions such as

pH and température are properly adjusted and further the

enzyme used in the reaction cannot be employed, re-

sulting in high production coét.
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the industry the inprovenent of a process which gives an enhanced contact

tef ficiency beétween protein substrate and enzynme and can thus produce a
kseasoning in good 5 efficiency. SUWARY OF THE | NVENTI ON The present

' }ﬂyentors have  made extensive studies The reaction conditions between
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t he p?esencewg gg&iwdorﬁg %Péreggt?&?ﬁgrév#?hgmﬁbg ﬁ'ﬁ\/@gﬁ&)n has been

acconpl i ghedo@Eikhie . basis of above finding. Thus, this invention
rel'ates to a process for producing a seasoni ng which conprises contacting a

hydrol yzat e ghMmARYS ®FC s iNvNRENed from soy sauce raw materials, in a
liquid state at a pHof 2.5 to 8.0, 25 with an i mobilized peptidase

and/or inmmobilized gl utae presdnt titveneSPsCRave RadeUBkeRhdlivéde to react
therew th. sthgies on the reaction conditions between substrates
and enzymes in preparing a seasoning. As a result, it
\_ 10 haé been found that a seasoning of high amino acid
content and markedly excellent flavor and taste can be
obtained in good efficiency by first preparing soy sauce
koji beforehand from SOy sauce raw materials according
to conventional method of soy sauce ﬁroductibn,

15 hydrolyzing the koji, and then contacting the resulting
hydrolyzate, in a liquid state at a pH of 2.5 to 8.0,
with an immobilized peptidése-and/br immobilized
-glutaminase in the presence of sodium chloride to react
therewith. This invention has been accomplished on the

20 Dbasis of above finding. |

Thus,_this invention relates to a process for
producing a seasoning which comprises contacting a
hydrolyzate of soy sauce koji prepared from soy sauce
‘raw materials, in a liquid state at a pH of 2.5 to 8.0,

25 with an immobilized peptidase and/or immobilized
glutamiﬁase in the presence-of sodium chloride to react

therewith.



DETAI LED DESCRI-PTI ON OF THE | NVENTI ON The raw nmaterials for the soy sauce
production used in this invention are those usually used in the production :
of soy sauce, that is to say, proteinays_ 5 mat efi al s.’adm xed with. starchy 7/
materials. As exanples of suitable proteinous materials,.there nmay be '§91£

coybean 1ol upEhLRR ke foNcoR Rl SNRNafol T SO P ches Meats,
Wheal . barl ey and cor nerFb Rabe bR EY) EBE Epd' 68 balle B b iRs ) v
rotei ns,  COROE aftiie Snpehefoh 428" thOBer keUATACHIHA TG A 1 e
Aoperall . oPySaRCRidH, BE doy MRS, SEndl Ta/ ) By R d R e L o <oy

dUCL o s 0t QL KPEhy! HRTEr a2 Gy for
sauce Produghlv@ihi AY! ddiffkd@ 4P LR! BhPbhy! Raletia1@ TR LGOS

about 2% to hours at 25 to 40C by conventional netho .

koj i -tray mpiehqshiabliprot@ihdds ABEHiHIEST tARTR ndYy e Wi &PY Sauce
koji. The hydrolysis of the soy sauce koji is carried out by adding a
sodi um cl or GeFatted Foysaan | %épetbéﬁb@hh,a%e@td@qmt@ﬂg ¢drt about
[err] to [err] while gently stirring the mxture just to keep the

substrates gluvems! Purkkiddesspibeam ghheendeseparated soluble

protein, fishes and shellfishes, meats, and yeaség
10 extracts. Examples of suitable starchy materials - ; Q)
include wheat, barley and corn.

‘These raw materials are subjected to customary
raw material treatménﬁ such as softening of the tissue,
denaturation of proteins, conversion of starch into a-

15 férm, and sterilization. -

These soy sauce raw materials =:re inoculated
with yellow koji-molds :uch as Aspergii;ﬁé oryzae and
Aspergillus soyae, which are common koji-molds for soy

- sauce production, and then made into koji in a customary \J'
20 manner fgf about 25 to 100 hours at 25 to 40°C by '
conventional methods such as koji-tray method and koji-
making method pnder aeration to give soy sauce koji.
. The hydrolysis of the soy sauce koji is
carried out by adding a sodium cloride aqueocus solution
25 to the koji and hydrolyzing-it at about 30° to 60°C
while gently stirring the mixture just to keep the

substrates from settling. The sodium chloride
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i .
-4- concentration is kept at 1 to 20% (WV); preferably 5 to 12 % (WV),
~during the. hydrol ysis step.: The hydrolysis is carried out preferably under
tsterile-conditions of at a relatively g evated tenperature such as 40 to
Neetr] 5 preferably 45 to [err] for at |east about 10 hours, preferably 24 -

oj i s doscrrhegniRacaotl I MU 00 8 aPY U7vay RPefRcindy M6a "
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addi ti on .of SuUitabl e aci d.

descr! bed abgyecascaell Gl IR DINY WaeE SUBFLRR! LBLAY cigaeRidug of

hydrol ysis (solids), it is uUsed as s rw se the. ol'yzate

subj ect ed t 0as@kildtlivatiyd esanatd Wenbe COAYLE! LRRR! 25PEHS t&U?fh"%S.
press-filtration, filtration, and centrifu- gation before and/or after

adj usting pHpreferably A50-tW tg5°ay), adetlat Oleddtagbguds10ERbURRGd above to
obtain a substrate in liquid form 20 The peptidase and/or .

gl ut am nase psederabllyi 24 veeB3OhowrsHf any origin so long as they can
exert their enzymatic activity at a pH of 2.5 to 8.0. Preferabl e exanples

of peptidase to be uselhencleaddtiom niheturs colpfaimedobgpthdase, those of
the 25 genus Asperqgiillus, Streptonyces, Lactobacillus, and Pedi ococcus
ori.gin and, hpdrbdysiseodf soy [sauqeetojinsas deseseibédt abogends Aspergill us
and Penicilliumorigin. : :
adjusteg, unless its original pH lies in the range of
10 2.5 to 8.0, to a pH of 2.5 o_8;0, preferably 4.0 to.6.5,
by addition of suitable alkali or acid. When the
f hydrolyzate obtained as described above is a liquid
containing no or substantially no residue of hydrolysis
(solids), it is used as such; otherwise thénhydrolyzate'
15 is subjected to soiidQquuid separation by conventional
means.such as press-filtration, filtration, and qentrifu—
_ gation:Before and/or after_adjﬁsting pH to 2.5 to 8.0
with an alkali of aﬁ acid as mentioned above to obtain
- a subétrate in liquid form. o
20 | The peptidase and/or glutaminase used in thié
B invention ié of any oriéin éo long as they can exért
their enzymatic activiﬁy at a QH of 2.5 to 8.0.
Preférab}e examples of.peptidasé to be used
include, in the case of aminopeptidase, those of the
25 genus Aépergiiilus, Streptomyces, Lécfgbacillus, and
Pediocoqpus origin énd, in Ehe case bf bafboxypeptidase,

those of the genus Aspergillus and Penicillium origin.



-5- Preferable exanple of glutam nase to be used include those originated
from such mcroorgani sms as the genus Saccharonyces, Aspergillus, and

Echerichia. As exanples of such peptidase and gl utaninase 5  of m.crobial .
origin, mention may be made of a cuktsire |iquor containi-ng peptidase. e
and/ or gl utanm nase obtained by inoculating and cultivating:the cells of

these mﬁroorganl SIS | pir @ §BEHUE E!aﬁ?méeﬁtfl alt axEiduyis , t & hé Susegar at ed
fromsait culture Iiquor or 10 disintegrated products thereof, a crude

enzyme sol utj o odé atRedef beiys aatedufirivie sudtUQﬁlchoéttbénﬁstnaer the
centrifugation, or purified. en.¥ne obt ai ned by purifying it i'n a
)

ConventlOmﬂgéﬁw@esac&heromyﬁh | aspergiilildesse andl Echebichiad 15

gl utam nase used in this invention can be obtained: by any conventi onal

met hods of inmoblizatiks. exihpnesspflBumhepaphadﬁseﬂnnde@tmtannedserude
enzynme solution or purified. enzyne, there may be nmentioned as. exanpl es of
pref er r\e\g meofiauicobbiatobrigiali seption mahde arade 20f -banduibuked a

met hod ich conprises bonding said enzyme to ion exchangers such as DEAE
Sephadex, QAEi@ephacentabuieg prptideserand/on cglwhamin sEppRbaknegoNEX
and AMBERLI TE bei ng Regi stered Tradg Marks) and then sugject- ing it, if
necessary, tkycineculaking ﬂP@hQ&LﬂHﬁ@%%ﬂﬁn&ﬂ? G8113 9hethASEr ption net hod

one whi ch conprises allowng 2 egﬂi:me to be, ads rbeg ato adsor bent s
such as actiMECEQPHBANLSME; dR @eﬂe FenRvenhiona BP Bring it, if

necessary. ! Qa8 Separatia"erbn’ sy VWS 185ub? or

10 disintegrated preducts'thereOE, a crude enzyme solution'”. -/
obtained from said eulture liquor by filtration or : |
centrlfugatlon, or pur1f1ed enzyme obtalned by purlfyzng
it in a convent10nal manner.

The immobilized peptidase and immobilized

15 glutaminase used in this invention can be obtained by
any conventional methods of immoblization. That is, in
the case of abeVe-mentioned-cfude7en2yme'solution or
purified enzyme, there may be mentioned as examples Of
preferred methods of immobilization, as to the ionic U

20 bond method a method which eomprises.bonding said enzyme” '
to ion exchangers such as DEAE Sephadex, QAE Sephadex,

Dowex 1Xl, and Amberllte IRA—45 (SEPHADEX DOWEX and

AMBERLITE belng Reglstered Trade Marks) and then subJect-
ing it, if necessary, to cfesslinking with glutefeidehyde;
as to the adsorptlon method one which comprises allow1ng R

25 sald enzyme to be adsorbed onto adsorbents such as active
.carbon, 3111ca gel, and alumina, and then subJectlng 1:,

if necessary, to crosslinking with glutaraldehyde; as to



t he coval ent bond nethod one which conprises mxing said enzyne with, for
~&xanpl e, a polysaccharide activated with cyanogen brom de or a
\qggysaccharlde t ¢ Whi ch,an époxy group has been introduced by using a

Bi-soxysi | ane 5 cenpound ‘as to the emappi ng met hod one which conpri ses

m xing said enzype with a gel base of alginic acid salt or a liquid mixture

of al gi nilc athg savelgng Qolﬁdcdleéﬂlo%m%rwwlhgctmﬁr iseal mnwgnm aadrde i.n

contact with a gelling agent, or nmixing the enzyne with a 10 base of a

sol ution of BHEFYREeWA H'orfoég@rxam%h %eBOb%%ﬂC¢Bﬁﬁééeb§cgé3ﬁttﬁ§ them with

wat er, and then coolin gﬁres ting mxture. In the case of

above- ment i o¥8RCEYRDP eI'“l OF & RPk¥Iaccharidestat &'Bllﬁthed"bel s,

Bt appi ﬁé'&ﬁ%@ﬁ GrGHPSbaR Rt AMERIAUGFS: bl UBLES B PASGHNRA LAG% sal ¢
Cesal ting m SoHPEURATCaR: S Wi P amm T REERRS oRer¥RERY thom wth & 20
heating. ¢ ﬁfemge\nagk&f%ge‘rﬁ;‘é% r %%gﬁegg‘%Y?‘{r]eg% r%’é]%?f LR AR
procedur es. dooed; B5€,BE, 8 B4 I oAy o) o ML GBREG DabUTBHIW Sl | ¢

packed towerg; $§b4r kBY hARK brli %é)ezdeM'EPﬁé%leHPB' ;A9 NeqBL and

ilridlsGH
filmreactor, separate vessel sﬂﬁl g prefe
with a gelling agent, or mixing the enzyme with a gel

W, 10 base of a solution of carrageénan orﬁ§§;g; which has
been formed by heating them with water, and then cooling
the resulting mixture.

" In the case of above-mentioned culture liquor,
separated cells, or disintegrated cells, particularly

15 preferable methods of immobilization include those of
entrapping which comprise mixing them with a gel base of
alginic acid salt or a liquid mixture of alginic acid
salt and silica sol and bringing the resulting mixture
in contact with a gelling agent, or mixing them with a

20 gel base of a solution of carrageenan or agar, which ha;
been formed by heating them with water, and then cooling
the resulting mixture.

The immobilized peptidase and/or immobilized
glitaminase obtained by the procedures described above

25 are placed in an hydrolysis vessel, such as a packed

towe:}~stirring tank, fluidized bed contactor, bubbling

column, and film reactor, separate vessels being prefer-

ably used for the peptidase and the glutaminase when both
are present, and then the hydrolyzate of



ably used for the peptidase and the glutaninése when both a;e present,

contact with immobilized peptidase and/or immobilized

glutaminase as described above can be used as such or

then the hydrol yzate of - 7 - 1 soy sauce koji-in Iqu|d stat'e at aaga :
of 2.5 to 8.0 nentioned above, namely a liquid substrate, i's” Jntroduced to. 4
the'vessel and allowed to contact and react, continuously. or N
gl'ut aim ndso. FRY: RaUGEcSGide 101 LS Lin w4 67 I%@SSOS&%E 73230 8 o
excel | ent fIavor and taste. In th abov |on d,contact, and reaction of
the |iquid sBeatigned I‘i‘;‘(‘}‘r"(ﬂ'y% bfa ‘b‘ﬂ"b‘% SFS §89 16 with _ '
Sodi um chi or LAETPEUgega ey s esPeh She SpFAPURa"FP. FoRtatY @bt b to 17
and t he céﬂfa%‘f%“ ez %oﬁ%ver%@?ﬁ%%ﬂf%éﬁ;kﬁ RECR S S
b |1 Aed PUeRiEed P dHRs APF/oEE inSbi1 TIRE. P1ERa L O O
oD | ?!2? éﬁr&? RNl ¥ Sod i) ARGETRE' Lo 8lRCH SaRRAIY Ut
contact fi rs% *Weil T Hlidv A bR Rtd s e and then wi th i mobilized
gl ut am nase I ncreasing the enzyne reaction efficiency of the substrate.
In the above-mentioned contact and reaction of
the liquid substrate (hydrolyzate) of'apr of 2.5 to 8.0
10 with immobilized'peptidase and/or immobilized ;;
glutaminase, thé concentration of sodium chloride is
usually about 3 to.zd % (W/V), preferably about 8 to 17
$ (W/V), the contact temperature. is about 20 to 60°C,
preferably 25 to 50°C, and the contact time is
15 pfeﬁerably about 5 minutes to 24 hours, preferably 30
minutes to 10 hours.
When both of immobilized peptidase and
immobilized glutaminase are used in the above-mentioned
reaction of the liquid substrate (hydrolyzate) with K\)
20 immobilized peptidase and/or immobilized glutaminase, it
is preferable to bring the substrate into contact first
with immobilized peptidase and then with immobilized
glufaminase for ihcreasing the enzyme reaction
efficiency of thé substrate.
25 Although the liquid seasoning obtained after



* 25 ' “Al though the |iquid seasoning obtained after contact with

. immobi | i zed.peptidase and/.or inmmobilized gl utam nase as described above can

\~«be used-as such or” - 8 -~ 1 optionally after filtration, a liquid

—geasoning with, nore excellent flavor gnd taste can be prepared, if
-necessary, by further ripening after usual enzynme fernentation or suitable

processhng $ptionadipyasted £31realiG) | Sttdud &b ségihgnwitn

pasteuri zation, and Sedi nent. separation. As déscribed abov according to

this inventhepe ekck31BAESiEROr0 ApiERAt iR 88t byepasasonigng of high
am no acid content and excellent 10 flavor and taste. This invention is,

therefore, nace&sgegat b?i Fuirfrheaned gariig Nefteelugéaadl epgime of view. This
invention is further illustrated below in detail with reference to

Exanpl es, bfierméatadient ben sud tadile ipidaukd iy efol1dvedxBgpliguilOne liter
of a liquid nmedium (pH 6.0) containing 0.5 % (WYV) of defatted soybean neal
and 2. 05% (t¥&atméntbhestuichr as 4 trlatderh | rpastewr fzaskoapdanerilized in a
conventional manner. Aspergillus 20 awanori ATCC 20793 whi ch had been
pre-cul t ur esleddhenthaagarataomsdi um of t he above-nenti oned conposition was
I nocul ated to said sterilized medi umand subjected to shaken culture at
300C for 48 hours. ThAs described above, according to this
invention, it is possible to pfepare efficiently a
seasoning of high amino acid content and excellent
\ 10 flavor and taste. This invention is, therefore, is of
great sighificahce from'the industrial point of view.
This invention is further illustrated below in
detéii with reference to Examples, but'the invention is
not limited thereto. | | o
15 Example 1
One liter of a liquid medium (pH 6.0)
containing 0.5 % (W/V) of defatted soybean meal and 2.0
‘% (W/V) of wheat bran was placed in a 5 ¢ flask and
sterilized in a conventional manner. Aspergillus
20 awamori ATCC 20793 which had been pre-cultured
beforehand in a medium of the aboVe-mentioned
composition was inoculated to said sterilized medium end
subjected to shaken culture at 30°C for 48 hours. The
-_cultufe liquor thus obteined was centfifuged in a
25 conventional manner to.femove.mjcelium. The resulting
liquid was adjueted to pH 5.2 with an 1IN sodiuﬁ | |

hydroxide aqueous solution, and then 3 times its



cul ture liquor thus obtained was centrifuged in a 25 conventional manner
to renove nycel ium The resulting liquid was adjusted to pH 5.2 wth an .
1IN sodi um hydr oxi de aqueous sol ution, gﬂuithen 3 tinmes its’™ " -9- anbunt = &
(M'V) of cold ethanol was added theret™©o to cause preeipitation. After N

C

oo 0 SRS U odile FRACE S8LRRAGTAKE e ortiduod (o

obtain & pr t Wa er vacuumto give a

car boxypept Liass AeRAlcH | Ondck UTTdwed! L6 BEARR SyddlaigHdioxpper! i dase

preparation as descri ve was di ssolved.in an acetate buffer

solution (pH; t T ip (nfd. by
Toyo Soda I\/F‘égt%ea%%l %c?_%ﬁ%&f‘s@gﬁgggfgg S&%%M%; Then, 2%

(WV) gl ut apgledapibete SOl ivis vefet (dedednangte sadutd B@give igact at
[err] for 16 hours to obtain an inmobilized carboxypeptidase. On the other

hand, 14 Oka¥boxyfiebtEHsENfrepdrFhicant sunuymg) % (WV) of glucose, 6 %
(WV) ofd corn 15wsét§eep i quéoli%,bo. 1 %(V\}V) ng ggt assium primary

phosphate, and 0.1 % W gfanBionesthe eakbokgpept idasee brieparatienr] jar
fermenter and sterilized in a conventional manner. .To the sterilized nmedi um
was added 5@bw¥aidfed axraibsedibed dbove wahsadisgolwedndoulaxt iageate
bef or ehand CrvDt ococcus al bi dus ATCC 20293, a gl ut anm nase- produci ng yeast,
to a medi umbuif fere sdlotione(pR 061ed) cangothenoadserbadjantia REAE to shaken

10 Toyopearl 650 (mfd. by Toyo Soda Mfg. Cof, Ltd. - TOYOPEARL
is a Registered Trade Mafk). Then, 2% (W/V) glutaralde- | ;;
hyde solutioo was added thereto and allowed to react at 4°C
for 16 hours to obtain an immobilized.Carboxypeptidase.
On the othor hand, 1 ¢ of a liquid medium (pH
5.5) containing 4 & (W/V) of glucose, 6 % (W/V) of corn
15 steep liquor, 0.1 % (W/V) oﬁ potassium ptimary
phosphate, and 0.1 % (W/V) of magnesium sulfate was
placed in a 3 ¢ jar fermenter and sterilized in a
conventional manner. To the sterilized medium was added
50 ml of a seed culture fluid obtained oy inoculating
. 20 beforehand Cryptococcus albidus ATCC 20293, a
glutaminase-producing yeast, to a medium of the above-
mentioned composition and subjecting it to shaken
culﬁure,at 25°C for 42 hours. .It was then'cultivated
under aerobic cooditions at 25°C for 30 hours with an
25 air flow rate of 1 ¢/minute ahd a stirring velocity of
300 r.p.m. After.completion of the coltivation, the

resulting culture liquor was centrifuged and the



s . i ;
culture at 25C for 42 hours. It was then cultivated under aerobic

~conditions at [err] for 30-hours with an 25 air flowrate of 1

werr]/mnute and ‘a"stirring ' velocity of 300 r.p.m After conpletion of the
Cwitivation, the resulting culture |ligub® was centrifuged and the - 10 -
separated cells were washed twice with water. The cultured cells thus

obt ai ned wer @dpayateghicellixadeyé thaded o&ide?wivVhViwazed ummgi nate, and
the m xture was added dropwi se by neans of a syringe to a5 %(WV) 5

cal ci um chl odultrr@Editdelld cclobs adbt sphedi wek egehogoraghliles niifxe® W isth
cont.ai ning i rmobi lized gl utam nase. Then, a mash for koi kuchi say sauce
whi ch had be®® aptofi i2ds byW /W rsddsumgabginaktesorndathe kdjixtyreawamt eri al
conposition : defatted soybean : wheat = 50 10 50 (WW] at [err] for 1
mont h was pr askield Idrapwisen by musanswo§ avsyeinge gova & 18 qWAV) pH 5.5
NaCl 16.5 % (Ww, T.N. 1.75 % (WV)]. The liquid was then passed

cont i nuou$l y calicdugh chlaptiden goluktoni boeobtain Spheximadvigedd with a

j acket, packed with 10 g of above-men- 15 tioned_i mobilized

car boxypept i @&saulas aemekls containbng: ipacbiliged gdutaminasex 0. 05 ni
(ltquid)/ mnute.. Then, the liquid thus obtai ned was passed conti nuously

t hrough a col umm (nggr.gi@%ggefé ?ﬁé&ﬁ¥?3€r§¥%?§%¥¥£t@hfcﬁaﬁg F%%ggcked '

with 10 g of above-nention I Mo 1'zé nase-cont ai ni cells

gpdhrgﬁt at [ghtdiféd By NFardlPs g Mhothd AUSLY/ FhHEL &Ko jTNESaw@ S€asoning

: material composition : defatted soybean : wheat = 50 :
- 10 50 (W/W)] at 30°C for 1 month was press-filtered in a
customary manner to give a liquid [pH 5.5, NaCl 16.5 %
(W), T.N. 1.75 % (W/V)]. The liquid was then passed
continuously through a column (inner diameter: 1.5 cm)
provided with a jacket; packed with 10 g of above-men-
15 tioned immobilized carboxypeptidase, and kept at a tem-
perature of.33°C, at a rate of 0.05 ml (liquid)/minute.
Then, the liQuid thus obtained was passed_continﬁbusly
through'a column (inner diameter: 1.5 cm) proviéed with
\_ jé jacket, packed with 10 g of above-mentioned immdbilized
20 glutaminaée-contéining.cells and kept at 33°C, at a rate
of'0.0S ml fliquid)/minute. Thus, a.seasoning of.high.
glutamic acid content and excellent flavor.and taste as

‘shown in Table 1 was obtained continuously;

25



¥

glutam c acid content and excellent flavor and taste as shown in Table 1

was obt ai ned conti nuously. 25 Tabl e 1 before - After passing L

passi ng through t hrough col um colum T.N. *. (% (WV)) . ;ffi
1.75 1.75 Total amno acids ~ 1! ~58.6 7.8 (mgl/lerr]) N
G utam c acid 8.8 14.5 (mg/f[err]) * T.N.: Total

ni trogen 1 EXAMPLE 2 One liter of a Liquid_nmedium (pH 6.0) containing 0.5
% (WV) of defatted soybean neal and 2T99%9V%0 of wheat bran was placed in
ab5eflask and 5 sterilized in a conventional manner. Aspergillus
oryzae 460 FERM BP-983 whi ch had been pre-cultured beforehand in a nedi um

of the above-nenti gred—composTtTomwas Tocorared-trosar o stert11jzed
medi um and subj ec{ed to shaken culture 4t [Befdrdor |48 Apres. ThHe culture
liquor 10 thus oBtained was centrifugeq i pagsiogverft i pagisimgngr to
renove nycelium The resulting liquid way sthireughd tjo atmaughm Jul fate
fractionation and ghen purified by column - column
PN, * (3 (W/V)) 1.75 1.75
Total amino acids 58.6 71.8
(mg/mé) _
Glutamic acid 8.8 14.5
(mg/mé)
&/
* T,N.: Total nitrogen
1  EXAMPLE 2
One liter of a liquid medium (pH 6.0)
ébntaining 0.5 $ (W/V) of defatted soybean meal and 2 %
(W/V) of wheat bran was placed in a 5 ¢ flask and
5 sterilized in a conventional manner. Asgergillus oryzae :
-/

460 FERM-BP—983-which had been pre-cultured beforehand
in a medium of the above-mentioned composition was
inoculated to said sterilized medium, and subjected to
shaken culture ét_30°c for. 48 hours.. The culture liquor
10 thus obtained waé'cehtrifuged in a convenfional manner
. to remove mycelium. The resulting liquid was subjected

! to ammonium sulfate fractionation and then purified by
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- 12 - 1 the use of DEAE-cellulose (nfd. by Brown Co., U S.A) to obtain a

-~ euci ne an1n0pept|dase preparation. Five grans of the. |eucine

‘aﬂ1népept|dase pr'epar ati.on obt ai ned above was di ssolved in a phosphate 5

Bwf fer solution (pH.7.0), and then adsdrded onto 100 g of nnlstened

DEAE- Sephadex, A-25 (nfd. by Pharnmacia Co Sweden). Then, 2 % (WV)

gl ut ar al dehyfBesBBEt Pén DERE-SRIJ kRS ot BEdnobY| P5QEE €8 -redbS &t Y @] for
On

16 hours to optai,n an_i mubilized | euci pe am nopepti dase. 10
the other hafl Eaineaoﬂ%¥qﬁqﬁM§F%ﬂRH?ﬁﬁ¥é%FS BngSﬁ?§FﬁPng 4 % (WV) of

,f?)'hiiiﬁﬁiie ?névﬁv)llﬁi %g”‘ St%ﬁ%gr%@%sﬁ?va% 28 pppebR1iRss 5 Erigf”z
g%f'ﬁ“m;%zanﬁaéasébthée ﬁb;*a?-@éﬁ ARNE 47 s SBERF R 4o Ptﬁ]‘g’ SRy

TG 20
o Sr?}eﬁﬁumqa%??%‘f"% AT R o i e 448BEHRRCERER, R0, Sholen
20 (culture gk hBickehlls dhaitiichnadds iS4 NReaY! b vghgc.ng@;isr gerobic

condi ti ons a [err an arr om1ra m nut'’d and a

stirring ve|?9éh¥n9f SQ@eh.pZ“%/¥WfV) ﬁ*éﬁaeggdéh§°§uka é@?g Esthe

resulting culture I'i quor was centrlfug separate wer e
washed tw ceagiibll Wheeto B f‘a@.lo‘ivéci‘”t‘.io oaéawestwafficsraeeﬂ%e%du}san

acetate buffer solution (pH 6.0) with ice cooling, then disintegrated

to obtain an immobilized leucine aminopeptidase.

\U 10 - On the other hand, 1 e.of a liquid medium (pH

- 5.95) containing 4 3 (W/V) of glucose, 6 $ (W/V) of corn
steep liquor, 0.1 % (W/V) of potassium primary
phosphate, and 0.1 S (W/V) of magnesium sulfate was

. placed in a 3lé jar fermenter and sterilized in a

15 .cénﬁentional ﬁaﬁner. To the sterilized medium was added

| 50 m¢ §f a seed culEure fluid obtéined-by inoculating
beforehand Cryptococcus albidus ATCC 20293, a |
glutaminase-producing yeast, td a medium of the abo?e-
mentioned composition and subjecting it to shéken_

20 culture at 25°C for 42 hours. It was then cultivated
under aerobiclcbnd;tions at 25°C for 30 hoﬁrs with an
air flow rate of 1 ¢/minute and a stir:ing velocity of

300 r.p.m;_ After completion of the cultivation, the
resulting culture liquor was centrifuged and the

25 separated cells were washed twice with water. The cells
thus obtained was suspended'in an acetate buffer

solution (pH 6.0) with ice cooling, then disintegrated



- 13 - by neans of an ultrasonic disintegrator (nfd. by N ppon Sei ki :
Sei sakusho K. K. )at 20 KC, and centrifuged to obtain a solution cdntaining j
gl ut ami nase. The sol ution containing glutan nase obtai'ned 5 x above was . rf
adsor bed onto QAE- Sephadex (nfd. by Bhagmmacia Co., Sweden). Then, 2 @6(VVV?£#

gl ut ar al dehyde sol uti on was added thereto and allowed to react at [err] for-

16 hoursjyto B?t ﬁie'an@.r.ndsﬂmpidﬂ@ﬁﬂs&hi@aeﬂsﬂﬁésﬁrz!%e, (meas by Niggdguchi

soy sauce whi Ch had been 10 obtained by hydrolysing nornmal Soy sauce [raw

nmaterial conmpagkii @eisakefstd ad. oyPeapo: Koheahd-cedtriThged Wd at 300C
for 1 nonth was press-filtered in a customary manner to give a liquid [pH

6.0, Nad 160bt¥ipWaV)soltitor.donLa{M My glikaminagied was then passed
contin- 15 wuously through a colum (inner dianmeter: 1.5 cn) provided with
a jacket, packed with They s¥litiome-centabningi gilutahinazsed dotaiimed

am nopepti dase and kept at a tenperature of [err] at a rate of 0.05 m

(1'i qui d) Bmi nabeve wascadsdrbed quntiot QAE-Sephaded (afdcobty Rammkacimssed
through 20" a colum provided with a jacket, packed with 10 g of the

above- nent i o6ed ,i 1Bwedidn )zed Then an? nhséWARY Bdptazaldehydeatsalutien of 0. 05
m (liquid)/mnute. Thus, .a seasoning of high glutam.c acid content and
excel | ent f| wasr asded &hearekp andvaltowed| Eo2reastoptai4f&d faomtiduousl y.

hours to obtain an immobilized glutaaminase.

Then, a mash for koiguchi.soy sauce which Héd been

10 obtained by hydrolysing nofmal soy sauce [raw material

composition : defatted soybean f wheat = 50 : 50 (W/W)]

at 30°C for 1 month was preés—filtered in a customary

manner to gi&e a liquid th.6.0, NaCl 16.5 % (W/V), |

T.N. 1.75 % (W/V)j. The liquid was then passed contin-
15 uously through a éolumn (inner diameter: 1.5 cm) provided.

with a jacket, packed with 10.g of above-mentioned immo-

bilized leucine aminopeptidase and kept at a temperature

of 35°C, at a rate of 0.05 ml (liquid)/minute. Theﬁ,

the liquid thus obtained was continuouély passed through -/
20 a column provided with a jacket, packed with 10 g of the

above-mentioned immobilized glutaminase and kept at 35°C,

at a rate of 0.05 ml (liquid)/minute. Thus, a seasoning

of high glutamic acid content and excellent flavor and

taste as shown in Table 2 was obtained continuously.



1- 14 - Table 2 before After'pa§sed passed t hrough
» colum colum T.N. (% (WV)) 1.75 1.75
baci ds 58. 6 70.5 (ny/ [er¥y )~ G utami ¢ acid

1.8 (mg/[err])

sauce raw nateri al s,

t hr ough
Total am no
8.8

-15- CLAIMS 1. A process for producing a seasoni ng which
com prises contacting a hydrol yzate ok

Zauce koj i
inaliquid state at a pHof 2.5 to 8.0, with an

pr.epar ed

from soy

i mrobi |'i zed pepti dase  and/ or--5 i mmobi | i zed gl ut am nase in the presence of

sodiumchloride to
wherein the concen
process accordi ng
20 to [err] 4. A
contact tine is 5
clainms 1to 4,

ct™ — rpTUCESSaceyrurg—to—ciqpi m 1,
Fration of sodiumchlofi dgeifpre t 0] 20 A%t V) . | 3. A

o claim1l or 2, whereln passlede cpnt palssle@pefature is
Brocess.according to ahy ghredghns| 1l giorcughhelein the
ninutes to 24 hours. 5| Acplemess pcceodung tofany of
T.N. (% (W/V)) 1.75 1.75

Total amino acids 58.6 70.5

(mg/me)

Glutamic acid - 8.8 10.8

(mg/mé)




whereim the contact of the hydrol yzate and the i nmobilized 15 enzyne is
car Immﬂﬂam ﬂ cting the hydrolyzate first with the inmobilized
pep I “"Hgm th the i mobil- izedsglutam hase.” 6. A process . -
accordi ng to ®|ny of* claims 1 to 5, wherein the i mobilized peptidase and

i mobi | i zed glutam n- 20 ase are each pLag®g in a separate packed tower,
stirring tank, fluidized bed contactor; bubbling colum or filn1reactor;

ﬁ prpcgs? for proggcingfaogeasoﬁbﬂgpeaﬂnbedgoatssabshan@iahﬁphasom—
erei nbef ore specifica escri il rat I.t.he
f or egoi ng ExR F8§.cggta¥t1ng8§ 9F§ Hg O%SE % %guc@ %osq %% EQUSIng

whi ch has beeéen se

a seasoni ng promuseg bauaeprawemstacaeﬂehngnt@ drhigudfl staites at ©o 7.

10

15

20

25

pH of 2.5 to 8.0, with an immobilized peptidase and/or
immobilized glutaminase in the presence of sodium chloride

to react therewith.

2. A process according to claim 1, wherein the

concentration of sodium chloride is 3 to 20 % (w/v).

3. A process according to clalm 1 or 2 wherein

the contact temperature is 20 to 60°C.

4., A process according to any of claims 1 to 3,
wherein the contact time is 5 minutes to 24 hours.

5. A process according to any 6f claims 1 to 4,
wherein the contact of the hydrolyzate and the immobilized
enzyme is carried out by confacting the hydrolyzate first
with the immobilized peptidase and then with the immobil-

ized glutaminase.

6. A process according to any of claims 1 to 5,
wherein the immobilized peptidase and immobilized glutamin-

ase are each placed in a separate packed tower, stirring

tank; fluidized bed contactor, bubbling colum or film reactor.

7. A process for producing a seasoning carried
out substantially as hereinbefore specifically described

or as illustrated in either of the foregoing Examples.

8. A foodstuff which has been seasoned using a
seasoning produced by a process according to any qf claims
1 to 7.

o

7.



