. 3 B

200005295-1 M CROBI AL CULTURE HAVI NG | NCREASED GLUTAM NASE ACTI VI TY |, AND 1)
~«USE THEREOF Techni cal Field The present invention relates to a proceé@*ﬁor

producing a microbial c llflo an i ncreased gl utam nase activity.

More specifically, it reNNNWMNWMWWNMroceSS for producing a - mcrobial

cul ture having an increased glagani nase activity 0 0d €hsind Gtabplite

repression during the incubation of a m croorgani smcapabl e of producing

gl utam nase and feeding a nitrogen source in the internedi ate stage of the

incubation as required. Further, the present invention relates to a

m crobi al SJICROBE AhaCiUAG URE iHACIISHS ddNGRERSED reldiTACINASE YACBIPIDEESS for

produci ng hydrol yzed protein using the mcrobial culture, and hydrolyzed

protein obtained by this proces®NISUsi THERECHyYdrol yzed protein has a high

glutam c acid content, it exhibits a strong seasoning power, and is quite

val uabl e as a seasoning. Background Art A glutam nase is an enzyme w dely

distributed in the biological world, and it acts on L-glutam ne whereby an

am de group is hydrolyzed to f rn1L=%J t am cid and ammoni a. Monosodi um
L- gl ut amat e obt ai ned by neutralﬁ??#&itﬁig&gkgﬁfc acid with sodi um hydroxi de
or sodium carbonate is a basic substance of all "umam " tastes. This

substance is used nost in seasonings, and it is an additive which is
di spensabl e The present invention relates to a process for producing

a microbial culture having an increased glutaminase activity.
More specifically( it relates to a process for producing a
microbial culture having an increased glutaminase activity by
releasing catabolite repression during the incubation of a
microorganism capable of producing glutaminase and feeding a
.nitrogen source in the intermediate stage of the incubation as
required.

Further, the present invention relates to a microbiai
culturehavingeulincreasedglutaminaseactivity,eaprocessfor
produc;ng hydrolyzed protein using the microbial culture, and
hydrolyzed protein obtained by this process. Since this
hydrolyzedproteinhaseahighglutamicacidcontent,itexhibits

a strong seasoning power, and is quite valuable as a seasoning.

Background Art

A glutaminase is an enzyme widely distributed in the
biological world, and it acts on L-glutamine whereby an amide

group is hydrolyzed to form L-glutamic acid and ammonia.
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npi oply for domestic foods but also for the production of processed
.foods. The production of naturally-derived food seasoni ngs which have been
so far known is mainly conducted through hydrolysis of proteins. Anong
such seasoni ngs, hydrolyzed proteins include acid-hydrolyzed protein and
enzynme- hydrol yzed protein. Acid-hydrolyzed protein includes hydrol yzed
vegetabl e protein obtained by using vegetable protein from soybeans,

wheat, etc., as a starting material and hydrol yzed ani nal protein obtained
by using animal protejn such as gelatin and m |k casein as_a ,starting
material . The }1on o9 aHidRe i ORI RYi nPePREPEAFARE VAT es

depending on the starting material, and influences a taste, a sweetness
and the 942t asdthpiich isedigm hydsiopdsice osobediioR 6BrRPR&GShHYS a

hydrol ysis of de-fatted soybeans with hydrochloric acid, a hydrolysis rate
(f or nol - hagec wivssgeea of ad 1 hituregerl) testas - hi Bhiaswgstarore rsresednd  a
rate of |iberation of glutamc acid (glutamc acid/total nitrogen) is as
hi gh as st Thuseakbnisgqui edeXcelsl entadadi t wewhdfcht he dimpenskbobever,
when the hydrol yzed protein is obtained by the hydrolysis with

hydrochl oratc @iy, fotr degustés doveacbiuan dflrsomfer Z2hd productaysnabf100 C
Such a reaction at the high tenperature for the |long period of tine
consunes prdasgeednmabds of energy. Further, the hydrolysis of the protein

with the acid is sinple, but it involves defects such as occurrence of an

of fensi ve snelthe production of naturally-derived food seasonings which
have been so far known is mainly conducted through hydrolysis
of proteins. Among such seasonings, hydrolyzed proteins
include acid-hydrolyzed protein and enzyme-hydrolyzed protein.
Acid-hydrolyzed protein includes hydrolyzed‘iegetable protein
obtained by using vegetable protein from soybeans, wheat, etc.,
as a starting material and hydrolyzed animal protein obtained
by using animal protein such as gelatin and milk casein as a
starting material. The composition of amino acids as the main
ingredient varies depending on the starting material, and
influences a taste, a sweetness and the like. For example, in
a hydrolyzate solution obtained by hydroiysis of de-fatted
soybeans with hydrochloric acid, a hydrolysis rate (formol-
type nitrogen/total nitrogen) is as high as 70 % or more, and
a rate of liberation of glutamic acid (glutamic acid/total
nitrogen) is as high as 1.2. Thus, it is quite excellent in
view of the umami.

However, when the hydrolyzed protein is obtained by the

hydrolysis with hydrochloric acid, it requires a reaction from



exbessive hydrol ysis of am no acids and a high salt content for
.neutralization. Besides, in recent years, it has been pointed out that

chl orohydrins such as nonochl oropropanol s and dichl oropropanol s which are
harnful 'to the human body are formed in the acid hydrolysis. Accordingly,
this method is getting problematic in view of food material use.

Meanwhi | e, many approaches have been attenpted with respect to a process
for enzymatically producing a solution of amno acids. A conjugated enzyne

systemis, required faqr ydrolysis of a conplicated substrate into am no
aci ds, aihtg EK%?YSﬁ% &PgnﬁénlfﬁﬁgbérQFFFEggBr@E 1€ ind oy HFRBRFRYUGSed t o
achi eve tge ?gzeit. As a,tgpi al, amno acid liquid produced by this
rocess, 81PsPreht dﬁg&ﬁn§b OBEUPES| 3 HbHRCEPUNy Heghetp®ating a
P : . . S0 S
protein starting material, propagating a koji nold thereon, and then
f er nent i M agith RHEr P ¥81 & idg theupse et vilthsshe apieris Aimhdagh this
met hod takes nuch |abor and time, it has defects that a rate of |iberation
of ani no A 85 inyalaie safelf etbs suedpes Palchy rancatef eh ¢ f beratvoamefl 1gl ut ami ¢
acid which is contained in the |argest anount in soybean protein and which
- 3 is iatfpwmasiite aydgodyasend hgnpmapert ysi andl ewhiFhusalt mongeent fyear s,
seasoni ngs which are produced by the enzymatic hydrolysis of proteins have
been i ncreadinwgliyzatriequi red chiefly in Europe. However, seasonings free.
from
Besides, in recent years, it has been pointed out that
chlorohydrins such as monochloropropanols and
dichloropropanols which are harmful to the human body are formed
in the acid hydrolysis. Accordingly, this method is getting
problematic in view of food material use.
Meanwhile, many approaches have been attempted with
respect to a process for enzymatically producing a solution of
amino acids. A conjugated enzyme system is required for
hydrolysis of a complicated substrate into amino acids, and a
koji mold, mainly Aspergillus oryzae, is ordinarily used to
achieve the object. As a typical amino acid liquid produced
by this process, soy sauce is mentioned. Soy sauce is produced
by heat-treating a protein starting material, propagating a
koji mold thereon, and then fermenting and aging the resulting
substance in salt water.
Although this method takes much labor and time, it has
defects that a rate of liberation of amino acids is low and that

especially a rate of liberation of glutamic acid which is

contained in the largest amount in soybean protein and which



monochl or ohydr oxypr opanol s and di chl or opropanol s and having a strong umani
-equal ‘to that obtained by hydrolysis with hydrochloric acid have not
existed. In the production of soy sauce, the anmount of glutamc acid is

i nsufficient because of the shortage of the glutam nase activity of a koji
nmol d. Accordingly, in the solid culture, breeding of a strain having a
high activity by cell fusion of a strain having a high protease activity
and a strain having a high glutam nase activity has been conducted (S.
Ushijima,. T. hbkada%: Agric. Biol. Chem |, 51_éﬁi , 1051 (1987) ; S.

Ushi j i ma,>° TREKEGAT , 2K 2 AT TR0 L AGr PECPRFEY . 18nkft; 51 (10) , 2781 (1987)
S. Ushijim, T, Nakadai, K Uchida: N ppon Shoyu Kenkyusyo Zasshi, 17,
(3), 89 (1991)Thup. gl rpEent VRS 3 SSEeRNLnGEuMHEn aire Raodyeed kilown
that a | arge nunber of enzynme systens undergo catabolite repression, that
i s, biosyrthexizymafie Haverovessiefreppesied byva baehonnsversénghiych is
rapidly consunmed (Aunstrp, K et al. : "Mcrobial Technol ogy", vol. 1
(2"d editisiire¢adereEl Pr éss EuNemeYor owasz 1, 195&9aninmgs AEpee gikbus

ni dul ans, studies on the enzynmes involved in proline netabolismor alcohol

utili zat ingmdevieo heeyd congecepanol $ mmspecyilbrupropynags sthddizas ena
Taka- anyl ase gene expression 4 control have been conducted. CreA protein

whi ch is st1@0reA gerei pequdatt tmas theen khowinta aondugidriagatiisvewiegul ation
of synthesis of various enzymes (N. Tsukakoshi: Chem stry and Bi ol ogy,
32(1), 48y(d@8)oric acid have not existed.
In the production of soy sauce, the amount of glutamic acid
is insufficient because of the sﬁortage of the glutaminase
activity of a koji mold. Accordingly, in the solid culture,
breeding of a strain having a high activity by cell fusilon of
a strain having a high protease activity and a strain having
a high glutaminase activity has been conducted (S. Ushijima,
T. Nakadai: Agric. Biol. Chem., 51 (4), 1051 (1987); S. Ushijima,
T. Nakadai, K. Uchida: Agric. Biocl. Chem., 51 (10), 2781 (1987):
S. Ushijima, T. Nakadai, K. Uchida: Nippon Shoyu Kenkyusyo
Zasshi, 17, (3), 89 (1991); JP-B-3-73271; JP-B-3-68672).
Further, it has been known that a large number of enzyme
systems undergo catabolite repression, that is, biosynthesis

of the enzymes is repressed by a carbon source which is rapidly

consumed (Aunstrp, K. et al.: “Microbial Technology”, vol. 1

(27° edition), Academic Press, New York, 282 (1979)). In
Aspergillus nidulans, studies on the enzymes involved 1in

proline metabolism or alcohol utilization have been conducted.

In Aspergillus oryzae, studies on Taka-amylase gene expression



Neverthel ess, in Aspergillus nidulans, it is only reported that when a
.-nitrogen source for the incubation is amonium the production of
glutam nase is repressed, and there is not the |east report stating that a
gl utam nase of a koji nold or a yeast undergoes catabolite repression.
Further, with respect to a glutamnase in the liquid culture of strains,
there are only the follow ng reports: |nprovenent of an anount of

gl ut am nase produced in cells by the addition of nobnopotassi um phosphate
inthe liguid culture of Aspergillus oryzae and Aspergillus sojae (T.
Yamazaki ,C?{?tr‘?ﬂaﬂ%"rﬁ begn f‘b‘g*%e% pPOTEASREQ G SRBNKYLRY & SZasSHRA gBme (1),
13 (199%%2 ... Inductiaon of glutam nase by glutam ne and inhibition by

gl ucose P BAFFI (eS| iRehi KBPHDs HCCoRDAVEE | n@maRiveHor¢grahat idnsiafa H,
Bernl ohr. Robert W : J. Bacteriol., 148 (1), 365 (1981)); Induction of

gl ut am na®¥ By gl 8t afi ve riieups eidomssas(N bof swpokdsh{ Be€Cbenyst Ty End

Khi sanov, G Z., Evseev, L. P., Zanin, V. A: Byull. Eksp. Biol. Med., 76
(10), 54 RuoFxyy: BaAKLbit49n(bP94) ut ami nase production by glutanine in
Escherichia coli (Varricchio, Frederick: Arch. Mkrobiol., 5 81(3), 234

(1972)); and Déeveaskebésg) unahspases produdidivoanky 1hesaddi repoefedci tric
acid, succinic acid and a-ketoglutaric acid in Pseudononas fl uorescens
(N kol aewthak wYan aSokiotayen NoNMrce for the incubation is ammonium, the
production of glutaminase is repressed, and there is not the
least report stating that a giutaminase of ai kojimold or a yeast
undergoes catabolite repression. Further, with respect to a
glutaminase in the'liquid cultufe of strains, there-are only
the following reports:
Improvement of an amount of glutaminase produced in cells
bytheadditionofnwnopotassimnphosphateintheliquidculture
of Aspergillus oryzae and Aspergillus sojae (T. Yamazaki, K.
Inamori, I. Uchida: Nippon Shoyu Kenkyusyo Zasshi, 22, (1), 13
(1996)) ; |
Induction of glutaminase by glutémine and inhibition by
glucose in Bacillus ;;ghgn;jg;m;g (Cook, William R., Hoffman.
Joshua H, Bernlohr. Robert W.: J. Bacteriol., 148 (1), 365
(1981));
Induction of glutaminase by glutamine in Pseudomonas
boreopolis (Berezov, T. T., Khisamov, G. Z., Evseev, L. P.,
Zanin, V. A.: Byull. Eksp. Biol. Med., 76 (10), 54 (1973));

Inhibition of glutaminase production by glutamine in

Escherichia coli (Varricchio, Frederick: Arch. Mikrobiol.,



Nardashev, S. R : Biokhimya. 36 (3), 643 (1971)). As stated above, there
.-is alnost no report with respect to a nmethod of inproving glutaninase
production with fungi including mcroorgani snms bel onging to the genus
Aspergillus and vyeasts. Disclosure of the Invention The present inventors
have assi duously conducted investigations to solve the problens, and have
consequently found that the glutam nase production is rapidly inproved by
rel easi ng catabolite repression during the incubation of a m croorgani sm
and as re uLged, iee?inﬂ a nitrogen source in the internediate stage of
the incu m. i s 57 el hg #3< 1 ed to the conpletion of the invention.
The first invention is a process for producing a mcrobial culture having
an increased i&f%RdRsel agtnpnynasehprastuariioed hn that adai tbohi bé
repression of the glutam nase expression is released during incubation of
a mi cr oorgdrtilgin asHshbl esusfc iprisdueiaigl glamdamiondseogdnd aaiki t begen saurce is

fed in the internediate stage of the incubation as required. - 6 The
second i Bemudampriass t Adupresesssof (Nihe fdawst Anvent.i,onsokothey i N. Khe

catabolite repression is released by feeding a carbon source either
conti nuolsEindasrhdwnt e mRiemiyklidiniyng. the (Bnpecubasi ong7The, third invention
is the process of the first invention, wherein the m croorgani sm capable
of produci ng @autanitwbabtddre, there is almost no report with respect

to a method of improving glutaminase production with fungi

includingndcroorganismsbelongingtthhegenusAspé;gillusand

yeasts.

Dislesure of the Invention

The present inventors have assiduously conducted
investigations to solve the problems, and have consequently
found that the glutaminase production is rapidly improved by
releasing catabolite repression during the incubation of a
microqrganisnland as required, feeding axuitrogen source in the
intermediate stage of the incubation. This finding has led to
the completion of the invention.

The first invention is a process for producing a microbial
culture having an increased glutaminase activity,
characterized in that catabolite repression of the glutaminase
expression is released during incubatién of a microorganism
capable of producing glutaminase, and a nitrogen source is fed

in the intermediate stage of the incubation as required.



a koji nold or a yeast. The fourth invention is a mcrobial culture having
.-an increased gl utam nase activity which is produced by the process of the
first invention. The fifth invention is a process for producing hydrolyzed
protein, characterized in that protein is subjected to a reaction with the
m crobial culture having an increased glutam nase activity as recited in
the fourth invention in the presence of proteolytic enzynes and either in
t he absence of sodiumchloride or in the presence of sodiumchloride at a
| ess.. T h invention is the

concentration % i e [ ..Th i X

process for prg ﬁg¥ﬁ%ﬁﬁﬁ£ggﬁég?éﬁﬂf%t %F%ngﬁsd%EFggr%%ﬁs?ﬁnWﬁQ%FPPVh

i nvention, er ei when praotein is subj.ected to the reactign with the
nicrobiaIthﬁ?%ﬁrgpetﬁgtﬁgggﬁgﬁnﬁ%?ﬁqssﬁQQxﬂﬁhﬁﬁ %F%ﬁ§2b¥e%ﬁ8égP8ré range
of from15 to 39 C while conducting aeration and stirring, and then at a

t enper at ur 8 PRAGE B ?6%%&6 "E%n%br%@‘\%\ﬂYu?&t.l?ﬁ%rméEFﬁﬁFgﬁ.dW%é@ént h
invention, is hydrolyzed protein produced by - 7 the process of the fifth
or sixth ?%9%9¥Fbﬂ3-The eighth invention is hydrol yzed protein having the
followi ng characteristics. (a) Wweat gluten is used as a starting material.
(b) The gl ut anfleddiigcbnrventipn iheheorrdcessiof thatfimst isveetween 16 and

36 % (wei ght/wei ght) as nonosodi um gl ut anat e.
wherein the microorganism capable of producing glutaminase is

a koji mold or a yeast.

The fourth invention is a microbial culture having an
increasedglutaminaseactivitywhichispmoducedknztheprocess
of the first invention.

The fifth invention is a process for producing hydrolyzed
protein, characterized in that protein is subjected to a
reaction with the microbial culture having an increased
glutaminase actiVity as recited in the fourth invention in the
presence of proteolytic enzymes and either in the absence of
sodium chloride or in the presence of sodium chloride at a
concentration of 3 % (weight/volume) or less.

The sixth invention is the process for producing the
hydrolyzed protein as recited in the fifth invention, whérein
when protein is subjected to the reaction with the microbial
culture, the reaction is first conducted at a temperature range
of frbntlS to 39 °C while conducting aeration énd stirring, and
then at a temperature range of from 40 to 60 °C without the
aeration.

The seventh invention is hydrolyzed protein produced by



() The total nitrogen content in the total solid content is between 8 and

.-13 % wei ght/wei ght). (d) The total amno acid content in the total solid

content is between 40 and 72 % (wei ght/weight). (e) The sodium chl ori de

content 'in the total solid content is 14 % (wei ght/weight) or less. (f)

The reducing sugar content in the total solid content is 5 %

(wei ght/weight) or less. (g) Mnochl orohydroxypropanol s and

di chl oropropanols are absent. The present invention is described in detai

her ei naft er M croorg?nigns uEed in the invention are those capabl e of
ahg®i hé

produci ngtgF PEAFHas el i heFbBeST FoxtbxdnpEALiRS-i nolds, vyeasts, and
m cr oor gani sns belonging to the genus Bacillus, Pseudonobnas or Escherichia
as nentioned abdfeSiBhthhdswenkdion ifpllkigdaety pe@f erabrén Asvikojd roiads,
yel l ow koji_ nolds tygified by Asperaillus oryzae and Aspergillus sojae are
pref erabl ¥llEyingeshanacyensssicBul l era derxii is preferable. The medium
used in the invention is one in which the 8 mcroorganisns can be grown,
and it general [§) cofbadnsghutanbda usedr ee, aastbtrtagenmaawrdaland a
cofactor. When the carbon source in the nediumis a carbon source which is
rapi dly assinillal edThy glictraoorganiisnsonsenh as tgleucosel sdBld @t ddtuct ose
and sucrose, it has to be fed such that the concentration is kept | ow
during thes betues 06 dd 36he (PiRGIY weight) as monosodium glutamate.
(c) The total nitrogen content in the total solid content
is between 8 and 13 %(weight/weight).
(d) The total amino acid content in the total solid
content is between 40 and 72 % (weight/weight).
(e) The sodium chloride content in the total solid
content is 14 % (weight/weight) or less.
(f) The reducing sugar content in the total solid content
is 5 % (weight/weight) or less.
{(g) Monochlorohydroxypropanols and dichloropropanols
are absent.
The present invention is described in detail hereinafter.
Microorganisms used in the invention are those capable of
producing glutaminase, and includes, for example, koji molds,
yeasts, and microorganisms belonging to the genus Bacillus,

Pseudomonas or Escherichia as mentioned above. Of these, koji

molds are preferable. As kojimolds, yellow kojimolds typified

by Aspergillus oryzae and Aspergillus sojae are preferable.
Further, as yeasts, Bullera derxii is preferable.

The medium used in the invention is one in which the



of releasing the catabolite repression therewith. Specifically, the carbon
.-source has to be fed continuously such that the concentration of the

carbon source in the culture liquidis nmaintained at 0.5 % (wei ght/vol une)
or Tess, preferably 0.2 % (weight/volune) or |ess. Wien the carbon source
is fed intermttently, it has to be fed such that the concentration of the
carbon source in the culture liquid is naintained at 1.2 % (wei ght/vol une)
or less, preferably 0.5 % (weight/volunme) or less. By the way, glucose may

be in th%nif&rgevﬁﬁniasrky%ﬂl HE 380, §$§g®geaeqawgrmmé hecf proh of

nol asses. Mean e, Wmth respect to t carbon source which is relatively

slowy ass%d?é ,tead rp'tfgcgéﬁoéﬁﬁpées@nd Sé’%fgcté ctose, mannitol and
er

sor bose, no cat‘aboli pression occurs ~even enit is fed in a usual
anount fromt initiau:%%g e of the in%ubation. Accordingl%,ssuch a
3 & ?om

carbon source 1 hdddd TR Al 5 CofeSAtat Poft 6FF 05°F0 3.0 % .
(wei ght/val u , preferably from1.0 to. 2.0 % (wei ght/volune) . in the

it Pl ST bp TS B bAs L OYa LS BRROSb T ERs SHAY DR U6 En: her
singly or in 9 conbination. In this manner, the catapolite regression
during tHeLGAR&UbAEIH ¥ NSk SHFFARPsmBTi BaF et RS d SakFAgIEE bbSsi bl e
to inprove the glutam nase production and to produce the glutamnase in a
hi gh yi el PN akhe 16xkapt d9Wofut hed it 65636 dPEel ¢ h thiISePL WERIP 8fh

i nclude inorganic nitrogen sources such as sodiumnitrate, _
of releasing the catabolite repression therewith.

Specifically, the carbon source has to be féd continuously such
" that the concentration of the carbon source ip the culture
ligquid is maintained at 0.5 % (weight/volume) or less,
preferably 0.2 % (weight/volume) or less. When the carbon
source is fed intermiﬁtently, it has to be fed such that the
concentration of the carbon source in the culture liquid 1is
maintained at 1.2 % (weight/volume) or less, preferably 0.5 %
(weight/volume) or less. By the way, glucose may be in the form
of a hydrolyzate of starch, and sucrose in the form of molasses.
Meanwhile, with respect to the carbon source which is
relatively slowly assimilated by microorganisms, such as
lactose, mannitol and sorbose, no catabolite repression occurs
even when it is fed in a usual amount from the initial stage

of the incubation. Accordingly, such a carbon source is added

o

to a medium at a concentration of from 0.5 to 3.0
(weight/volume), preferably from 1.0 to 2.0 % (weight/volume)
in the initial stage of the incubation.

These carbon sources may be used either singly or in



sodiumnitrite, amonium chloride and ammoni um.sul fate, organic nitrogen
.-sources such as casam no acid, pol ypeptone, bacto- peptone, soybean
protein, separated soybean protein, de-fatted soybean and casein, and

ami no aci ds such as sodium L-glutamate, sodium L-aspartate, L-proline,
L-al ani ne, glycine and L- glutam ne. Especially, such a nitrogen source is
fed in the internediate stage of the incubation whereby the gl utam nase
production can further be increased. The anount of the nitrogen source to

be added ismgg%MFeg 0. a@%.z.o % (wei ht/vglgng), referably between 0.5
and 1.0 9% (WergRt7vBr ung) FiHredanh Frd%ﬁ%cg GPCed Lty ShES BiS e &UWHE si ngl y
or in coppination. Wen a nfjumor glutamne is used as a nitrogen
source, t egﬂﬁﬂ%ﬁh%ﬁ%§€1pp dUBt FHPCT SaRePFesset aelerses, phekinge it
repression of the production can be avoided by adding the sane in snal
porti ons. PEBFLRER, tRxdRNIcHe $he HéuEsnasese Phefudsirngaediimprogic e
7-hydrate, disodi um hydrogenphosphate, nonosodi um hydrogenphosphate,
nonopot asSheany hybebgeaphosphat bighdypeldssi um hydr ogenphosphat e, neat
extract, potassium 10 e chloride and corn steep liquor. These are used
selectively. Weheraspectxampide ahmiet siofotkesspurtei snmist meafipmopri at e
that, for exanple, magnesiumsulfate is approximtely 0.5 %
(wei ght / vohohwedle andrgendpondssiogen hymdragenphosiphase sbsiapphaxidmiel y 0.5
% (wei ght/vol une). '
sodiumnitrite,ammoniumchlorideandammoniumsulfate,organic
nitrogen sources such as casamino acid, polypeptone, bacto-
peptone, soybean protein, separated soybean protein, de-fatted
sdybean and casein, and amino acids such as sodium L-glutamate,
sodium L-aspartate, L-proline, L-alanine, glycine and L-
glutamine. Especially, such a nitrogen source is fed in the
intermediate stage of the incubation whereby the glutaminase
production can further be increased. The amount of the nitrogen
source to be added is between 0.1 and 2.0 % (weight/volume),
preferably between 0.5 and 1.0 % (weight/volume).

These nitrogen sources may be used either singly or in
combination. When ammonium or glutamine is used as a nitrogen
source, the glutaminase production is repressed at times, but
the repression of the production can be avoided by adding the
same in small portions.

Further, examples of the cofactor include magnesium
sulfate 7-hydrate, disodium hydrogenphosphate, monosodium

hydrogenphosphate, monopotassium hydrogenphosphate,

dipotassium hydrogenphosphate, meat extract, potassium

- 10 -



Fyrther, the incubation conditions in the initial stage may be ordinary
.-aerobic incubation conditions. The pHis between 4.5 and 9.0, preferably
between 5.5 and 8.5. The tenperature is between 15 and 40 C, preferably
between 25 and 35 C. Still further, the rate of agitation and the anount
of aeration are not particularly limted so |long as the aerobic

i ncubati on atnosphere can be maintai ned. Wien the nicroorgani sns are

i ncubated according to the process of the invention, the gl utam nase

activity i o] to. fromapproximately 2 to 32 tines in conparison
Wi th thegggagﬁgfygggoéggg,ggﬁﬁpg%égﬁ?ﬁta i eh W PrssdeSed it Y -a hi gh
yi el d. Therefohe the expression "increased glutam nase activity" in the

present invent [on meshEPERat the thEct FUPEYLSFs Ginckdased t dtdokil @ost nor e,
preferablg five tines r nmore_in conparison with the activity provided
through FPRRGBRELBASI n Batedi ukPEonE&PAPAG gl e situran snlfagk  is
concentration of 1.5 @6(meigh£/volune) w t hout feeding a carbon source
during t h@PPREGbREEBAY | R-addft i dneiahsr vodameni ngsndr e mprogoted sising a
koji mold, the process of the invention inproves the anmount of glutam nase
- 11 prodveeageprhasrhatreuie kppupdimabkiyglit posschbatveopuedyce a
hi gh-qual ity product at good efficiency. The thus-obtained m crobial
cul ture havi ngFehehaighthgl inanbaasen astidityoris irsathd anithe 1r easlgeon Wi th
protein in the presence of proteolytic enzynes, whereby a hydrol yzate
may be ordinary aerobic incubation conditions. The PH is
between 4.5 and 9.0, preferably between 5.5 and 8.5. The
temperature is between 15 and 40 °C, preferably between 25 and
35 °C. Still further, the rate of agitation and the amount of
aeratiop are not particularly limited so long as the aerobic
incubation atmosphere can be maintained.

When the microorganisms are incubated according to the
process of the invention, the glutaminase activity can be
improved to from approximately 2 to 32 times in comparison with
the ordinary process, and the glutaminase can be produced in
a high vyield. Therefore, the expression “increased
glutaminase activity” in the present invention means that the
activity is increased to double or more, preferably five times
or more in comparison with the activity provided through
incubation in a medium containing glucose at an initial
concentrationof 1.5 % (weight/volume) without feeding a carbon
source during the incubation.

Inaddition,whenseasoningsareproducedusingiakojimold,

the process of the invention improves the amount of glutaminase
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having a strong umam can be obtained. The proteol ytic enzynmes used nmay be
.-a commercial enzyne preparation, and nay contain other enzynes such as a
cell wall deconposition enzyne. Further, a purified enzyne can al so be
used. Especially when a koji nold is used as a m croorganism for

i ncreasing the glutam nase activity, the koji nold itself produces
proteolytic enzynes. Accordingly, the culture has both the gl utam nase
activity and the protease activity, and there is no need to add

pr ot eol yti.c, 8NZY. L.dey . I of the prat.ei.n ich is
subjecte&h%% a fgg%}%@%nbaﬁ%ﬁkghélﬁggggﬁﬁiﬁld%f@h esﬁégpﬁb%?hgrﬂgﬁﬁe
glutamn activity: .. nclude soybeans at, wheat gluten, corn neal

m | k casgalsﬁua%{ndi/‘#%%%t%g%#o.gﬁtﬁ terqo%de-%\gﬁ%ﬁe%%\}bean, vari ous proteins
whi ch have un Q%ogg ggogﬁssing such as, uffin% or solubilization, or
separated proteths PPOnPPhESBEFarf P it bt &l taksr t PAYL et éhical Bigke al so
avai l able.. Especially, .proteins containing glutamine in a |arge anmount,
such as WhedttMglaier ctdrd tapprops £dt EOF drid &ians i} edtddrreteha isacti on
with the mcrobial culture having the high glutamnase activity. The

condi t i odd*&urkRfe?SSRFEhof hBrpEBPEYRiFs eaabeésy ewhay alie a 12ydredgzhon with
the mcrobial culture having the high glutam nase activity are described
as fol | oRRVIiSr deredsing umtanis eajvibsabtetained. the starting material at a
concentration of fromO0.2 to 50 % preferably from1 to 20 %is mxed with
t he microbi al ThaulRnate Haikiing enlzgmikisgl sgdutmayi base achmettyal nehhempr esence

preparation, and may contain other enzymes such as a cell wall
decomposition enzyme. Further, a purified enzyme can also be
used. Especially when a koji mold is used as a microorganism
for increasing the glutaminase activity, the koji mold itself
produces proteolytic enzymes. Accordingly, the culture has
both the glutaminase activity and the protease activity, and
there is no need to add proteolytic enzymes from outside.
Examples of the protein which is subjected to a reaétiqn
withthendcrobialculturehavingtjuahighglutaminaseactivity
include soybeans, wheat, wheat gluten, corn meal, milk casein
and fish meal. Further, de-fatted soybean, Qarious proteins
which have undergone processing such as puffing or
solubilization, or separated proteins from these various
protein starting materials are also available. Especially,
proteins containing glutamine in a large amount, such as wheat
gluten, are appropriate for being subjected to the reaction with
the microbial culture having the high glutaminase activity.

The conditions under which the protein is subjected to the
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of the protease, and the m xture is reacted at from5 to 60 C, preferably
from30 to 50 C for from4 hours to 10 days, preferably from 10 hours to 5
days. By the way, the protein starting material contains at tines a

car bohydrate such as starch which is hydrolyzed during the reaction to
form reduci ng sugar such as glucose. Wen reducing sugar remains in the
hydrol yzed protein forned, it causes browning. Accordingly, it is

advi sabl e to adjust the anobunt of reducing sugar to 5 % (wei ght/wei ght) or

| ess, preferaplyn wi%h‘y‘&ﬁ&"?riigﬂtd&%féJ?Egigggg:hea%s"nﬁgégﬁ%ﬁ %irlﬁ%%’np@%;sgag/‘; i on

(wei ght/wei ght) or less, base SO

product . ifically e, .anpunt r educi sugar in the reaction

pr oduct caztﬁ&g%{{rggﬁge%e}f)grlc%err:%&gt?%gl?‘ﬁse‘ Fg%c‘?’l(@ﬂpi?r 3t Lf 29ViERPerat ur e
range of from 15 tqg 39 C referapbly, from25 to 38 C, while conducting
aerat i on A til?ef rsrqarifg%l%%ﬁ%?%]t;]ﬁg%t e COGFETTHG tSirgarct hem Qorditiet i ng
the reaction at a tenperature range of fromd40 to 60 C, preferably, from
41 to 50 ¥ Updirst hy themabr&Pi 6, *and Mhirdarish tbenpierphgathe
reaction. The reaction tenperature is shifted when from10 to 60 % of the
overal | r@Hctiioh ha W e dighoml ubamings eseattivig yofint tber paeseone The
hydr ol ysi s of the grotein is conducted in the absence of sodiumchloride
or in thehitbsepEetepssodeteh Wit oriixdarat ia réavt edrdedooat b & 3C%

(wei ght/volume) or less. Since the activities of the protease and the

gl ut ani n&e ket rams 30 to 50 °C for from 4 hours to 10 days,

preferably from 10 hours to 5 days.

By the way, the protein startingmaterial contains at times
a carbohydrate such as starch which is hydrolyzed during the
reaction to form reducing sugar such aS(glucose.. When reducing
sugar remains in the hydrolyzed protein formed, it causes
browning. Accordingly, it is advisable to adjust the amount
of reducing sugar to 5 % (weight/weight) or less, preferably,
3 % (weight/weight) or less, more preferably, 1.5 %
(weight/weight) or less, based on the total solid content in
the reaction product. Specifically, the amount of reducing
sugar in the reaction product can be reduced by conducting the
reaction first at a temperature range of from 15 to 39 °C,
preferably, from 25 to 38 °C, while conducting aeration and
stirring, assimilating thé reducing sugar, then conducting the
reaction at a temperature range of from 40 to 60 °C, preferably,
from 41 to 50 °C, upon stopping the aeration, and thereafter
completing the reaction. The reaction temperature is shifted

when from 10 to 60 % of the overall reaction time passeé from
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i.phi bjted by sodiumchloride, the | ower concentration of sodium chloride
.-is desirable for inproving the reaction rate. However, a small anount of
et hanol or sodium chloride nmay be added during the reaction for the
purpose of antisepsis. After the conpletion of the reaction, insoluble
matters such as unreacted starting proteins and cells can be renoved by
an ordi nary separation nethod such as centrifugation or filtration.
Further, as required, a liquid portion after solid-liquid separation nmay

be conceniyate rough.v um ncentrati on or reverse osSnosis. :
Especial ly mhega%Eeegkﬁfs%ﬁgdfﬁgﬁgaopo an al kaline regi on and concentration

i s conducted vacuo,.the a ia content, in the reaction solution can be
reduced. Accor%ﬁ%d“f%rqlr%s%%\?ggg%pr%w NG CORABRtRACAR the @bsenssvi ng a

hi gh glutafine content is used as a starting naterial, the amonia content
in the hydfofYTeY" frotiifs OF hinghbF PRaReRAatOF nsed bibditkortieds \add & r om
anot her siarting material, causing browning of the final product.
Accor di ngt9? FeNFeNbEYtsabl eftd ¥ eGiRiahtver @i o dmtent Simdehéhe
hydrol yzed protein. The amoni a content can be adjusted such that the
anmoni a- t§pel it F+ogenl clort entdterse and tdgeglutémicerstentrel sotke itetsal
solid content is 0.35 % (weight/weight) or less, preferably 0.15 %
(wei ght / wetighe ) t o bivesed1mnraier,idehet bedeswtr abeceanrbeipul v soagdmor
granul ated through drying treatment such as freeze-drying, vacuumdrying
or spray-@rlenide Tisuds s itad hy dool yzecbvirgy eha deandtigrt het 8l ghiowever,
a small amount of ethanol or sodium chloride may be added during
the reaction for the purpose of antisepsis.
After the completion of the reaction, insoluble matters
such as unreacted starting proteins and cells can be removed
by an ordinary separation method such as centrifugation or
filtration. Further, as required, a liquid portion after
solid-liquid separation may be concentrated through wvacuum
concentration or reverse osmosis. Especially when the pH is
adjusted to an alkaline region and concentration is conducted
in vacuo, the ammonia content in the reaction solution can be
reduced. According to the inventors’ findings, when wheat
gluten having a high glutamine content is used as a starting
material, the ammonia content in the hydrolyzed protein is
higher than that in a product derived from another starting
material, causing browning of the final product.
Accordingly, it is advisable to reduce the ammonia content

in the hydrolyzed protein. The ammonia content can be adjusted

such that the ammonia-type nitrogen content/total nitrogen
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content of nonosodi um glutamate and the strong seasoning property can be
0obt ai ned wi t hout addi ng nonosodi um gl utamate from outside. The

t hus- obt ai ned hydrol yzed protein is, unlike the hydrochloric acid

hydrol yzate, free from nonochl orohydroxypropanols and di chl or opropanol s.
This is identified fromthe data of |ess than the detection |imts by a
met hod in which the substances are extracted with an extrelut colum and
the derivatives with phenylboric acid are detected by gas

chromat ogr aphy-pass spectronetry (GC-MS) (Ushijinma, et al., Shohin

Ei sei gaku %ﬁggﬂ}q?l%es?*g‘? Bebr !l SEhid 1ogsient |heiQeh & | (e istenipledsytof)
nonochl or ohydr oxypr opanol s_i ncl ude 3-chloro-1, 2- propanedi ol and

2- chl or 0-9F 3*pF dDpaReaf 8 aLakd0 - érakpl(@sightdivehlotrtoprapdrelss i ncl ude 1,
3-di chl oro-2-propanol and 2, 3-dichloro-I-propanol. The detection limts of
these substancB4rbiesr dilhg aanasaritsa treetidaod bar puDvOH5z 9P |y daindilizd sanp! es
and 0.05 ppmin powdery sanples. The hydrol yzed protein of the invention

i s added threagh slry ifoodsatwesdt shtbuss proshicd s ry 1sd, a0 S ing
agricultural, 15 stockbreeding and mari ne processed products, dairy

di shes, f &1% sparg -@idys,nd.r oZTansf, oolds  hyjarsd oy aal prﬂo&%qnsgg{;;pﬁj;ng% high
confectionery, favorite beverages and the |like) to enhance a umam~ and

sweet nessiorttenpartt rdrickaessn agduderekermend. the drMArd TLLAReSS, to
increase a flavor, to decrease a salty taste
property can be obtained without adding monosodium glutamate
from outside. |
The thus-obtained hydrolyzed protein is, unlike the
hydrochloric acid hydrolyzate, free from
monochlorohydroxypropanols and dichloropropanols. This is
identified from the data of less than the detection limits by
a method in which the substances are extracted with an extrelut
column and the derivatives with phenylboric acid are detected
by gas chromatography-mass speétrometry (GC-MS) (Ushijima, et
al., Shohin Eiseigaku Zasshi, 36.3, 360 - 364, 1995).
Incidentally, examples of monochlorohydroxypropanols include
3-chloro-1,2-propanediol and 2-chloro-1, 3-propanediol, and
examples of dichloropropanols inciude 1,3-dichloro-2-propanocl
and 2, 3-dichloro-1l-propanol.
The detection limits of these substances according to this
method.are 0.005 ppm in liguid samples and 0.05 ppm in powdery
samples. |

Thehydrolyzedprotehqoftheinventimqisaddedtov%rious

foods (wheat flour products, instant foods, agricultural,
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and a,sour taste and to mask a queer taste. Especially, it is quite
effective for (1) inparting sweetness, mldness and thickness in the
presence of soy sauce, (2) masking a queer taste of neat product and
enhanci ng a neat fl.avor, (3) enhancing a flavor in conbination wth pork,
chi cken, beef, seafood and vegetable extracts, and (4) enhancing a spicy
taste or hot spicy taste in the presence of spices. Since the hydrol yzed

protein of the present invention has a weak aroma, a light color and a
hi gh nono it can increase the above-nentioned

nospdi um.gl ut amat e, content,
effects a%gocgﬁﬁﬁﬁ?é%ﬁnﬁﬁ%ﬁrﬂHSLHIQH%?W%QWHEC@Sifgianiaiy tashespffftoods or
increasiﬂg the color thereof. Further, foods which are stronger in umam
and kokunflft hPiRSess I HRARMS oS andastont andi t yi xean e apyooMirded by the
conbi ned use with umam ingredients such as nucleic acid, yeast extract or
hydr ol yzed°npe6t éPREIYBesVRbibe Obe Carayengait t idel 1 wentd amnEie-d nvent i on
is illustrated specifically by referring to 16 the follow ng Exanples.
However, WRaM} nRdtsopeinensor 1o nimmt tih idieses S lese ASRRLE | s
oryzae (ATCC 11494) is described in the catal ogue published by American

Type Cul timea Colideiiens (£330 r Rark hapwn ¥4 Ve o dRackyi 44 %,sé\ﬁ%lt%@ﬂe
20852-1776, U.S. A ) and Aspergillus sojae (JCM 2250) and Bu ra

der xi i (JGM&28Bpumtashe aatatoguespubblisbed: byrdapasy,cal] oot on of,
M croorgani sms,

quite effective for (1) imparting sweetness, mildness and
thicknessjjlthepresencecﬁfsoysauce,(2)nmskingeaqueertaste
of meat product and enhancing a meat flavor, (3) enhancing a
flavor in combination with pork, chicken, beef, seafood and
vegetable extracts, and (4) enhancingeaspicytastecn:hotspicy

taste in the presence of spices.
Since the hydrolyzed protein of the present invention has
- a weak aroma, a light color and aIqigh1nonomonosodiun1glutamate
content, it can increase the above-mentioned effects and
enhance umami without changing the original taste of foods or
increasing the color thereof. Further, foods which are
stronger in umami and kokumi (thickness, mouthfulness and
continuity) can be provided by the combined use with umami

ingredients such as nucleic acid, yeast extract or hydrolyzed

proteins.

Best Mode of Carrving Out the Invention

The invention is illustrated specifically by referring to
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The Institute of Physical and Chem cal Research (RIKEN), (2-1, Hirosawa,
-Wako- shi, Saitana- ken) respectively. These can be supplined upon request.
The gl utam nase activity in Exanples was neasured by the follow ng nethod.
The gl utami nase activity was measured by the nodified method of Hartman et
al. (Hartman, S. C.: J. Biol. Chem, 243, 853-863 (1968)) for determ ning
t he anobunt of y- glutanyl hydroxam c acid forned through an enzyne reaction
in the presence of hydroxylanine. Specifically, 200 pl of a culture
i quid wenge added.bagleflmdlc8. Miadwok Ulhon, GoBaLBLNG nto'{e%!hg%g@ t A
(contai ni ng 04 M'tTs- am nonet hane an hydr oxyl am ne rochl ori de
(pH 7. 0)) a % e elt B (containing 100 nmM L-gl utam ne and 20 mM

|

reduci ng gq one 7.0)) in equal anmounts, and the m'xture was:
i ncubated at 37 C f hour. The r ing of, the, ct,ion_and col or
f or mati on, r'ﬁ-s-pc?fgaﬁlﬁ%d%i 0 CIocgt &?%?’ﬁg g§ SeRCTH 8 octl OFF‘E aci d,

(2) 12 %tr Ioroac |c acid and (.3 solutlon 5 %fer

chl ori de C@ géjteepP 6S§}eﬁ ?%Wm%ﬂ Eypsc%l‘f%r%&&ﬁ%&& élé\égladded
thereto. The m xture was _stirred, and the absorbance of the super nat ant in
this readdidiadolRidsh BRSHekktR ediaky5aBd g0 8921 | hd6 anUeRzmit #ad

activity. The enzymatic act|V|ty to form1l pg of y-glutanyl hydroxam c acid

per m nufSheddeErl e sgiife- (Wt i2ardd evddBuldssanderdai(ded 84801 Lnit (V).

the catalogue publishexiby Japan Collection of Microorganisms,
The Institute of Physical and Chemical Research (RIKEN), (2-1,
Hirosawa, Wako-shi, Saitama-ken) respectively. These can be
supplined upon request.

The glutaminase activity in Examples was measured by the
following method.

The glutaminase activity was measured by the modified
method of Hartman et al. (Hartman, S. C.: J. Biol. Chem., 243,
853—863 (1968)) for determining the amount of y-
glutamylhydroxamic acid formed through an enzyme reaction in
the presence of hydroxylamine. Specifically, 200 pl of a
culture liquid were added to 1 ml of a mixed solution containing
the reagent A (containing 0.4 M tris-aminomethane and 0.2 M
hydroxylamine hydrochloride (pH 7.0)) and the reagent B
(contéining 100 mM L-glutamine and 20 mM reducing glutathione
(pH 7.0)) in equal amounts, and the mixture was incubated at
37 °C for 1 hour. Then, for stopping of the reaction and color
formation, 1 ml of a mixed solution containing (1) 3 N

hydrochloric acid, (2) 12 % trichloroacetic acid and (3) a
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Exanple 1 (Production of a mcrobial culture having an increased

.-gl utami nase activity using Aspergillus oryzae) Two liters of a medium (pH
unadj usted) containing 1.5 %l actose or glucose, 1.5 % pol ypeptone, 0.5 %
magnesi um sul fate 7-hydrate, 0.25 % potassium chloride and 0.25 %
nonosodi um hydr ogenphosphate were charged - into a jar fernenter having a
total volunme of 5 liters, and autoclaved. Then, Aspergillus oryzae (ATCC

11494) was inoculated therein in a usual manner. At this tinme, the koji
be either _spores or hyphae.

nold is ipgeulated in a form. . and.it _na _
SubsequenF?iC[/?lc%RE ?%Lg’uﬁrjﬂyﬁrdﬁc ﬁﬁzoéﬂiﬂﬁuéf dnate ifefpdrhtyE ash3Fic with a

.stirring rat .0f 600 rpm and an aeration rate of 1/2 vvmfor 48 hours.
After the®tofprht iTH T FPHRMUFHEuBadi ddechdhgiRtdi nallee @mékitwirey vafs t he
culture was, neasured, As a result, the amobunt of gl utam nase produced in
the cul t uFBLFF§Hr ARAEDe. BTN ofwhba YRrIUEE, anvihilohthiss magictliyon
assim |l ated, was the carbon source in the nedium whereas it was 0.185
(u/m) V\h%ﬂl‘ilhé?ﬁs"éé}s MER sumisiccAti 32 5lramity 4$sdndh atremmataisc tahe icdrdyan
source. Thus, the amount of glutam nase produced with | actose was nore
than 3 tThesnzyatatdfc gtuiait pasef produpgcd Hidl gl AepSeydId@imi s adie  use
of |actose, the carbon source with the lowrate of assimlation released
t he cat abet¥ tmd mapr essieont e dhove-meatt 1 drived avbdit 16h sgl 4 a8 Nases skurt her,
when | act ose was used as a carbon source, 1.0.0 sodium L-glutanate

1- hydr at el wasitadd@éd. i n the internediate

Example 1 (Production of a microbial culture having an

increased glutaminase activity using Asperaillus orvzae)

Two liters of a medium (pH unadjusted) containing 1.5 &
lactose or glucose, 1.5 % polypeptone, 0.5 %inagnesium sulfate
7-hydrate, 0.25 % potassium chloride and 0.25 % ﬁonosodium
hydrogenphosphate were charged into a jar fermenter.having a
total volume of 5 liters, and autoclaved. Then, ergillus
oryzae (ATCC 11494) was inoculated therein in a usual manner.
At this time, the koji mold is inoculated in any form, and it
may be either spores or hyphae. Subsequently, the incubation
was conducted at a temperature of 30 °C with a stirring rate
of 600 rpm and an aeration rate of 1/2 vvm for 48 hours.

After the completion of the incubation, the glutaminase
activity of the culture was measured. As a result, the amount
of glutaminase produced in the culture liquid was 0.057 (u/ml)
when glucose, which is rapidly assimilated, was the carbon

source in the medium, whereas it was 0.185 (u/ml) when lactose,
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stage. of the incubation and the incubation was continued. As a result, the
.-amount of gl utam nase produced was increased to 0.401 (u/m). As is clear
fromthe results, the ampunt of glutam nase produced could be increased to
approximately 7 tinmes by using lactose as a carbon source and conti nui ng
the incubation with the addition of 1. 0 % sodium L-glutamate 1-hydrate as
a nitrogen source in the internedi ate stage of the incubation. Exanple 2
(Production of a microbial culture having an increased gl utam nase
activity ugi n Asggr iillus oryzae) Two liters of a medium (pH unadj ust ed)
cont ai ni n§1°8 % farhilof S8EmsbeEBde, Was 5 g sarPeEpEonEcen. ST ImgiEsi um
sulfate 7-hydrate, 0.25 % potassium chloride and 0.25 % nonosodi um

hydr ogenpfBephat ef wetetenarged Preduaefaritsr Aentenschavisngoare ttdtaal 370l une
of 5 liters, and autoclaved. Then, Aspergillus oryzae (ATCC 11494) was

i nocul at eBlTferidiat iod alusaminaaaneroduced vitht gilhiceski.neThahei kojtheml d is
inoculated in any form and it may be either spores or hyphae.
Subsequent$g, athelantobat i dthe wasriconductiettat wathenpes atiwive £5+t38043F with a
stirring rate of 600 rpmand an aeration rate of 1/2 vvmfor 48 hours.
After theasoimi kst bon ofeldwsédaibmatdambdie @lndmpiasm a6t iiwdnswfg t he
culture was neasured. As a result, the amount of gl utam nase produced in
the cul t urtes | damoighe vos @1 0ddm{nidsd) when sucrose, which is rapidly

assim | ated, was the carbon source in the nedium whereas it was 0. 148

(u/m) when nmemmttiér, when lactose was used as a carbon source, 1.0 %
sodium L-glutamate l-hydrate was added in the intermediate
stage of the incubation and the incubation was continued. As
a result, the amount of glutaminase produced was increased to
0.401 (u/ml).

As is clear from the results, the amount of glutaminase
produced could be increased to approximately 7 times by using
lactose as a carbon source and continuing the incubation with
theadditionof]”C)%sodiumlrglutamate1—hydrateaseanitrogen

source in the intermediate stage of the incubation.

Example 2 (Production of a microbial culture having anp

increased glutaminase activitv using Asperqgillus orvyzae)

o

Two liters of a medium (pH unadjusted) containing 1.5
mannitol or sucrose, 1.5% polypeptone, 0.5 % magnesium sulfate
7-hydrate, 0.25 % potassium chloride and 0.25 % monosodium
hydrogenphosphate were charged into a jar fermenter having a
total volume of 5 liters, and autoclaved. Then, Aspergillus

oryzae (ATCC 11494) was inoculated therein in a usual manner.
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which.is slowmy assinilated, was the carbon source. Thus, the ampunt of
.-gl ut:am nase produced with mannitol was nore than 13 tinmes that of

gl ut am nase produced with sucrose. That is, the use of mannitol, the
carbon source with the lowrate of assimlation released the catabolite
repression and i nproved the anount of gl utam nase. Further, when mannitol
was used as a carbon source, 1.0 % sodium L-glutamate 1-hydrate was added
in the internediate stage of the 'incubation the incubation was continued.
As a resylt, . the anount of gl utam nase produced was increased to 0.331
(u/m). ABY EPEFett™er drhe HE Hedlds 15t hrogrsanedolnghuy afd raseandgridduced
could be increased to approximately 30 tinmes by using mannitol as a carbon
source anWP¥oREiSiiiRy tSReHascababybhaes t Sub$eqaeili 1y orthef ihcuba@bisadi um
L-glutamate 1-hydrate as a nitrogen source in the internedi ate stage of

t he i ncubd@fofondugped Exanpl eerBod Rrogue té DB ®f° @ wiitdr ebisali rauliqire teavi ng
an increased glutam nase activity using Aspergillus sojae) Two liters of

t he medi uaf A60Conpmi andgan. abrétgbucosee &r 5/% vpal ¥pepusneou@sh %
magnesi um sul fate 7-hydrate, 0.25 % potassiumchloride and 0. 25 %
nDnosodiun1hydAﬁgenph@sphampﬂéﬁﬂtw1uﬂﬁdﬂ&ﬁﬁ%@hbaQﬁﬁﬁnetm@dggqhngQQQQaining
1.5 % pol ypeptone, 0.5 % magnesium sulfate 7-hydrate, 0.25 % potassi um

chl ori de aanilv Ot 5% Potmenos0duum mgrmmuq&w.ph%ea(ﬁyﬁﬁdi% edb)iqer e
ues

charged into a jar fernenter having a total volune of iters,
of glutaminase produced in the culture liguid was 0.011 (u/ml)
when sucrose, which is rapidly assimilated, was the carbon
source in the medium, whereas it was 0.148 (u/ml) when mannitol,
which is slowly assimilated, was the carbon source. Thus, the
amount of glutaminase produced with mannitol was more than 13
times that of glutaminase produced with sucrose. That is, the
use oflnmnnitol, the carbon source with the 1low réte of
assimilation released the catabolite repression and improved

the amount of glutaminase.

Further, when mannitol was used as a carbon source, 1.0

o

sodium L-glutamate l-hydrate was added in the intermediate
stage of the ‘incubation the incubation was continued. As a
result, the amount of glutaminase produced was increased to
0.331 (u/ml). |

As is clear from the results, the amount of glutaminase
produced could be increased to approximately 30 times by using
mannitol as a carbon source and continuing the incubation with
the addition 0f 1.0 % sodium L-glutamate 1-hydrate as a nitrogen

source in the intermediate stage of the incubation.
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and aut ocl aved. Then, Aspergillus sojae (JCM 2250) was inoculated therein
in a usual manner. At this time, the koji mold nmay be inoculated in the
formof spores or hyphae. Subsequently, the incubation was conducted at a
temperature of 30 Cwith a stirring rate of 600 rpmand an aeration rate
of 1/2 vvmfor 34 hours. Wth respect to the jar fernenter in which the
fermentation was started in the mediumB, a total of two jar fermenters
were arranged, namely, one in which glucose was continuously added to
mai ntain the concentration at 0.2 %or |ess and one in which glucose was
continuously added to maintain the concentration at 0.2 %or less and 1.0
% sodi um -quHanate 1-hydrate as a nltrogen source was added on hour 17
fromthe S$£&ER ¥ 3 shishcuelal : g arpd of

t he |ncubat|on After the conpletlon of the |ncubat|on t he glutanlnase 21
activity & ety A Qs Bl - ‘ _
gl ut am nase produced in the culture I|qU|d of the nedlunlA was 0. 002

(u/m), the anBuatliofeny ofarheasel ipmodlucethtiairtirey 1081 % wieddsayi d. ofs t he
medium B with a continuous addition of glucose at the concentration of 0.2
‘% or | esspoadgpepbade(u/0iy & andnekduanosol rategl ptRpEpase, prodused, in the
culture liquid of the nediumB with a continuous addition of gl ucose at

the conceotaasion @fldki2idead O e85 ﬁﬂén@@o@@dmtﬂﬁk&&e%p@os/Eﬂ%QElélr:'r{B
L-glutamate 1-hydrate on hour 17 of the incubation was ).

unadjusted)) or the medium B (containing 1.5 % polypeptone,

=W

0.5 % magnesium sulfate 7-hydrate, 0.25 & potassium chloride
and 0.25 % monosodium hydrogenphosphate (pH unadjusted)) were
charged into a jar fermenter having a total volume of 5 liters,
and autoclaved. Then, Aspergillus sojae (JCM 2250) was
inoculated therein in a usual manner. At this time, the koji
mold may be inoculated in the form of Spores or hyphae.
Subsequently, the incubation was conducted at a temperature of
30 °C with a stirring rate of 600 rpm and an aeration rate of
1/2 vvm for 34 hours.

With respect to the jar fermenter in which the fermentation
was started in the medium B, a total of two jar fermenters were
arranged, namely, one in which glucose was continuously added
to maintain the concentration at 0.2 $ or less and one in which
glucose was continuously added to maintain the concentration
at 0.2 % or less and 1.0 % sodium L-glutamate l1-hydrate as a
nitrogen source was added on hour 17 from the start-up of the
incubationwhichwasthejjmermediateperiod<xftheincubation.

After the completion of the incubation, the glutaminase

- 21 -



As is.clear fromthe results, the amount of glutaninase produced by

.~conti nuously addi ng glucose at the low concentration to release catabolite
repression was inproved to approximately 11 tinmes in conparison with the
anount of gl utam nase produced by conducting the incubation w th adding
gl ucose, which is rapidly assimlated, at the high concentration fromthe
start-up of the incubation. Further, the anmount of gl utam nase produced by
the koji nold was inproved to 32 tinmes through the incubation upon adding
sodi um L- %agatggﬁﬁg¥g&? e in the internedi ate stage of the incubation.

Exanpl e 4 (Produttd MEFOBRAIMRATIRDE h&¥i Agr et ndhegagunt

glutaninqﬁgéggtivit us%gg a yeast) Two liters of the nedium A (containing
1. 5 %gl Htyuinase pEodygeq drhéheoRBltors bigald ektthe meatidin0A3 %
yeast extract (gH unadj usted)) or the nediumB (containing 0.5 %

bact o- peptane? - V82 3 (9¢mhl t ERerameuandod. 8losgmasasexpradtucepHiunatieust ed))
were charged into a jar fermenter having a total volune of 5 liters, and
aut ocl avet! ! tived, 1 Bap} @ref derinediOMB 2800 wasonnaaubatsedddilenei afi n a
usual manner. Subsequently, the incubation was conducted at a tenperature
of 25 C Wiiresst thagcomatenofa8ion afpm. andl canl aesatd o .roate (af/mif2 vvm
for 55 hours. Wth respect to the jar fernenter in which the fernentation

was star tegdl ithe feenamedi wh B 1ue aditngds oo rloddedr 1Hhet RBNERL S uWer €1 g@k kanged,
nanely, one in which glucose was conti nuously added
of the medium B with a continuous addition of glucose at the
concentration of 0.2 % or less and an addition of 1.0 ¢ sodium
L-glutamate l-hydrate on hour 17 of the incubation was 0.064
(u/ml) .

As is clear from the results, the amount of glutaminase
produced by continuously adding glucose at the 1low
concentration to releése catabolite repression was improved to
approximately: 11 times in cémparison with the amount of
glutaminase produced by conducting the incubation with adding
glucose, which is- rapidly assimilated, at the high
concentration from the start-up of the incubation. Further,
the amount of glutaminase produced by the koji mold was improved
to 32 times through the incubation upon adding sodium L-

glutamate 1l-hydrate in the intermediate stage of the

incubation.

Example 4 (Production of a microbial culture having an

lncreased glutaminase activitwv using a veast)

Two liters of the medium A (containing 1.5 % glucose, 0.5 %
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" mai i he concentration at 0. 05 %or |less and one in which glucose
r&gsnggztﬁhzohsly added to maintain the concentration at 0.05 % or Iesa and
1.0 % sodium L-glutamate 1-hydrate as a nitrogen source was added on hour
24 of the incubation which was the internediate period of the_lncubathon.
After the conpletion of the incubation, the glutam nase activity of é e
culture was neasured. As a result, the amount of gl utam nase produced in

the culture liquid of the nediumA was 0.121 (u/m), the anount of

. . > . ‘th a
| ut am na roduced in the  culture liquid of the mediumB wit
gontinuouggg fgegﬁogﬁ’ ér§c0§%@£ﬁm?%F€E£$ @) 3 &ndeahe ewipratt ofpH

' .oduc inthe culture liquid of the nediumB with a
ELEE ??ugﬁﬁgsﬁraﬁﬁ Sﬁ? ) oP T gt he gl i Bacaagrinangod . 3.3 Gptsodiamone, s
L- gl utamage L;héﬂrate on hour 24<pf the.incubation was 9.486 (u/m):
As is cledr>f% BmtthexFEaet ead Ohd aweant oftpat dpHnaised | ps oear pdsdne .
continuous]y addi ng glucose at the Iom/Iconcentyatlon to rel ease capaﬁo Lte
repr essi o' #&geAntovadies f approe mieliynPa It ¢ ek S7dlmneoBpas ilser M th the
anount of | ut am nase produced by conducting the incubation upon adding
gl ucose h%l%‘gr@glt{%aﬂajh r #henofBakkema datrixon AYCM e shni) Gha s GoREeNLald on

i i er, the amount of gl utam nase
from the siart up of the inoubation. Further, the amount of gluram nas
internedi ate stage of the incubation. Exanple 5 (Liberation of glutanic
acid fromehdattgll Bter) temperature of 25 °C with a stirring rate of 800

rpm and an aeration rate of 1/2 vvm for 55 hours.

With respect to the jar fermenter in which the fermentation
was started in the medium B, a total of two jar fermenters were
arranged, namely, one in which glucose was continﬁously added
tomaintain the concentration at 0.05 % or less and one in which
glucose was continuously added to maintain the concentration
at 0.05 % or less and 1.0 % sodium L-glutamate l~hydrate as a
nitroge; source was added on hour 24 of the incubation which
was the intermediate period of the incubation.

After the completion of the incubation, the glutaminase
activity of the culture was measured. As a result, the amount
of glutaminase produced in the culture liquid of the medium A
was 0.121 (u/ml), the amount of glutaminase produced in the
culture liquid of the medium B with a continuous addition of
glucosewasO.252(u/ml),andtheamountofglutaminaseproduced
in the culture liquid of the medium B with a continuous addition

ofglucoseandenladditionof]“()%sodian—glutamate1—hydrate

on hour 24 of the incubation was 0.486 (u/ml):
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The follow ng procedure was sterilely conducted. Twenty mlliliters of a
'solution of 5 %wheat gluten (trade nane: "Ajipuron &", supplied by
Ajinonoto Co., Inc. ) which had been autoclaved were mixed with 10 m of
the culture of Aspergillus oryzae (ATCC 11494) obtai ned by using mannit ol
as a carbon source as described in Exanple 2. The m xture was reacted at
40 C for 10 hours, 24 hours, 4 days or 10 days. For conparison, the sane
procedure was conducted usi ng 10 m of the culture of Aspergi | lus oryzae

obt ai ned by usjn crose as car bon .sour as_des Exanpl e 2.
Wih respect B15 tife Sooir H4ETheL Sor SoRALE r E56: FBI T pr BA et SEoThAAES al
nitrogen content (T-N) and the content of glutamc acid rel eased were
measur ed PERBIGRt &Y ¢ §OPEINPRUSIYNt HHIIRE nBAYGPEE byt hedhzyhali c
met hod, and the total nitrogen content. by the Kjeldahl nethod. The
anal yt i c&oneAN ez tigid tohee  ag ge sfa1aisaridis §RPEES§LANaM T lﬁ@lr@v@tﬁi bPami c
acid content/total nitrogen content) obtained fromthe glutamc acid
cont ent @RbradrEmadielly n2t ofdmesonienicoamparsisewn Whtirabhe Bmoamtsheén in
Table 1, the rate of liberation of glutamc acid in the hydrolyzed wheat
gl uten olglaimdn/aistdwmrlm@luaﬂct byeconflugs peggihé¢ uscabptaenwbernusddgnganni t ol
as a carbon source was clearly higher than that when using sucrose as a
carbon sdwrcese Fuatheg, thiee high okyzat efexhsbimetaaishr ang trasteighTabl e
1. Conparison with respect to a rate of liberation of glutamc acid in
hydr ol yzateendartidat iofn wheat tgleutsetart-up of the incubation. Further,

the amount of glutaminase was improved to 4 times by feeding

sodium L-glutamate l-hydrate in the intermediate stage of the

incubation.

Exa 5 iberation o ic aci om_wheat en

The following procedure was sterilely conducted. Twenty
milliliters of a solution of 5 % wheat gluten (trade name:
“Ajipuron G2”; supplied by Ajinomoto Co., Inc.) which had been
autoclaved were mixed with 10 ml of the culture of Aspergillus
oryzae (ATCC 11494) obtained by using mannitol as a carbon
source as described in Example 2. The mixture was reacted at
40 °C for 10 hours, 24 hours,.4 days or 10 days.

For comparison, the same procedure was conducted using 10
ml of the culture of Aspergillus oryzae obtained by using
sucrose as a carbon source as described in Example 2.

With respect to the supernatants of these reaction

products, the total nitrogen content (T-N) and the content of

glutamic acid released were measured. The glutamic acid

- 24 -



Carbon source Qutamc acid Total nitrogen Rate of |iberation 1In the
‘medi‘um Reaction tine content (g/dl) content (g/dl) of glutamc acid 10
hours 0.10 0.46 0.22 24 hours 0.14 0.46 0.32 Sucrose 4 days 0.23 0.47 0.48
10 days 0.42 0.47 0.89 10 hours 0.54 0.46 1.18 24 hours 0.65 0.46 1.41
Mannitol 4 days 0.80 0.47 1.70 10 days 0.87 0.47 1.85 Exanple 6
(Production of hydrolyzed wheat gluten) The follow ng incubation and

hydrol ysis were conducted sterilely. Two liters of a medium (pH

unadj ust ed) .contai ni n 1.5 % separated soybean protein (trade n :
VA1 pur of CEFEAE S FIeAT U IO TGy M e MRS et bul f at o
25 7-hydrate, 0.25 % potassjum.chloride and 0.25 % sodi um
hydrogenBH&§ﬁ&%ﬁ§9ﬁF%gEkﬁ?5@%ﬁlﬁ %?H%?gbgﬁneﬁﬁg?aﬁé Yh¢Cal YBUES vol une
of 5 1liters, and autocl aved. Aspergillus _oryzae (ATCC 11494) was
i nocul at 88% He&rei TR @f ustaPraahrBr Of TR utieAdGbaGioh WSt EHA I E®H at a
tenperature of 30 Cwith a stirring rate of 600 rpmand _an aeration rate
of. 1/ 2 veéentemt/ftalhel t hreadatcostentheclgt aitnse fyomthoaluasamagdeeid
intermttently in four divided portions such that the total amount of
gl ucose content and the total nitrogen content are shown in Table 1.
As shown in Table 1, the rate of liberation of glutamic

acid in the hydrolyzed wheat gluten obtained with the culture

of Aspergillus oryzae when using mannitol as a carbon source

was clearly higher than that when using sucrose as a carbon

source. Further, the hydrolyzate exhibited a strong taste.

Table 1. Comparison with respect to a rate of liberation of

glutamic acid in hydrolyzate liquid of wheat gluten

Carbon source Reaction ti Glutamic acid Total nitrogen Rate of liberation
In the medium eaction ime content (g/dl) content (g/dl) of glutamic acid
10 hours 0.10 0.46 022 - -~
24 hours 0.14 0.46 0.32
Sucrose
4 days 0.23 0.47 0.48
10 days 0.42 0.47 0.89
10 hours 0.54 0.46 1.18
. 24 hours 0.65 0.46 1.41
Mannitol!
4 days 0.80 0.47 1.70
10 days ' 0.87 0.47 1.85
Example uction of rolvz whe te

The following incubation and hydrolysis were conducted
sterilely. Two liters of a medium (pH unadjusted) containing
1.5 % separated soybean protein (trade name: “Ajipuron E3”,

supplied by Ajinomoto Co., Inc.), 0.5 % magnesium sulfate
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¢ .5 % (weight/volune) and the glucose concentration in the

xgﬂﬁfﬂFgafiéu?d d§d ngt exceed %.5 % Further, the incubation was continued
by adding 0. 5 % sodiumL-glutamate in the i nternedi ate stage of the

i ncubation, and the incubation was conpleted in 48 hours. Cnenl!per of

this culture and 2 liters of a 5 %wheat gluten (trade nane: "A ipuron

G2", supplied by Alinombto Co., Inc.) dispersion were autoclaved, and

m xed. The mxture was reacted in a small-sized jar fernmenter at 35 C for

8 hours while conducting aeration and stirring. Then, the aeration was

stopped, dnAYERatRydri§5i & r pateissiumascobodideedamd 45 26 for séHQAHQULS-

This hydrol yzate was subjected to solid-liquid separation wusing a Buchner

funnel . Thgdregahphngpprodustreashapgeantnabed 5kt he seghtwn hydrgxide in

t he sane nolar anmobunt as amonia of the filtrate by neans of an evaporator

to reanetahaﬁn¢®luﬂheofdbnﬁeﬁhbat@nmﬂéuﬂgby§bég.t?%$$%%%£%$L% A6 e

addition of - 26 hydrochloric acid, and heat-ste

' o]l i t hdr awn usi ng
mnutes. (Ahecprodect was ¢aekedatrand thhe LLECHPiL at &, Mes, M thd! e,
a Buchner funngl, and spray-dried using a disk-type spray %ﬁler to obtain

a spray-dIh@db@fQQﬂCWasT@%ﬂdﬂéﬂedﬂégOge@eﬁg%%%@q¥érg%a@@Dp-g&g%gga

i i free” am
nitrogen content, the sodium chloride cont , the ¢
content aggi theng 9A4E BY cHIAEM G Qﬁtamegéattihoen $RERY; A4i/8d,,Pr odust; were

neasured. The sodi um chl ori de cont ent

the incubation, the glucose solution was added intermittently
in four divided portions such that the total amount of glucose
added was 1.5 % (weight/volume) and the glucose concentration
in the culture liquid did not exceed 0.5 %$. Further, the
incubation was continued by adding 0.5 % sodium L-glutamate in
the intermediate stage of the incubation, and the incubation
was completed in 48 hours.

One liter of this culture and 2 liters ofa 5 & wheat gluten
(trade name: “Ajipuron G2”, supplied by Ajinombto Co., Inc.)
dispersion were autoclaved, and mixed. The mixture was reacted
in a small-sized jar fermenter at 35 °C for 8 hours while
conducting aeration and stirring. Then, the aeration was
stopped, and the hydrelysis reaction was conducted at 45 °C for
16 hours.

Thishydrolyzabewassubjectedtx>solid—liquidseparation
using a Buchner funnel. The resulting product was concentrated
with sodium hydroxide in the same molar amount as ammonia of

the filtrate by means of an evaporator to remove ammonia. The

concentrate was adjusted to pH 7.0 with the addition of
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cal culated fromthe chloride content, and the free amno acid content was
~measured by the amino acid analysis. The reducing sugar content was
measured by the Sonpgyi-Nelson nethod in terns of the glucose content.
These anal ytical values are shown in Tables 2 and 3. As shown in Table 3,
hydrol yzed protein with the strong seasoning power containing 29.9 %

(wei ght/weight) of glutamc acid (as nonosodi um gl utamate) and havi ng the
total nitrogen content of 9.1 % (weight/weight) and the total am no acid

content o 5.4 % (wei ght /wei ght) coul d be, produced as the_ spray-dried
pr oduct bbyaWFBr{?%Fﬁf%ﬁi’a?ngh&%%ﬁ‘%‘?ﬁbq2%8 at?uSSurCe tor Adpergitqsus
oryzae hayjng the high glutam nase activity. 27 Table 2. Free amno acid
content ahBSREXIWIT FrEereriedy angd Bhemugriitat 9raguet t gt avn asiidgAnount

| i berated Rate of Liberation g/100 g) / N Asp 2.46 0.27 Thr 1.72 0.19
Ser 2.74 8.Brhr@ufpansd, 256 spRey BIrieussng@ fi3kosype2spray alrd. el 0. 22
Cys 0.39 0.04

to obtain a spray-dried product.

The total nitrogen content, the ammonia-type nitrogen
content, the sodium chloride content, the free amino acid
content aﬁd the reducing sugar content of the spray-dried
product were measured. | The sodium chloride content was
calculated from the chloride content, and the free amino acid
content was measured by the amino acid analysis. The reducing
sugar content was measured by the Somogyi-Nelson method in terms
of the glucose content. These analytical values are shown in
Tables 2 and 3.

As shown in Table 3, hydrolyzed protein with the strong
seasoning power containing 29.9 % (weight/weight) of glutamic'
acid (as monosodium glutamate) and having the total nitrogen
content of 9.1 % (weight/weight) and the total amino acid
content of 55.4 % (weight/weight) could be produced as the
spray-dried product by hydrolyzing wheat gluten using the

culture of Aspergillus oryzae having the high glutaminase

activity.
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Val 2,62 0.29 Mt 0.87 0.10 Ile 2.38 0.26 Leu 4.39 0.48 Tyr 0.62 0.07
~+Phe 2.02 0.22 Lys 1.26 0.14 His 1.03 0.11 Arg 0.17 0.02 Total 55.44
6.09 Table 3. Anal yzed val ues of a spray-dried product Analysis itens

Cont ent Content based on nitrogen /100 (g/g.N) dutamc acid* 29.9 2.59
Total nitrogen 9.12 1.00 Total free amno acid 55.4 6.09 Sodium chloride
4.37 0.48 Amoni a-type nitrogen 0.48 0.053 Reducing sugar 1.33 0.149 *as

nonosodi um gl utamate I ndustrial Applicability - 28 The invention provides
a m crobi ab culture having an__increased gl utam nase. arlt.' Vi LY The .use of
this ni crébi'& 2‘cu§{fﬁ?ealegﬂ°p?89j cEORYAPSI 928d "B 6t 8ifn 1APSG50d %8k f i ci ency.
Since the resul ting hydrolyzed Cprot ein has a high glutamc acid :
in a spray-dried product
. . Amount liberated Rate of Liberation
Amino acid (g/100 9) (g/g:N)

Asp 2.46 0.27

Thr 1.72 0.19

Ser ' 2.74 0.30

Glu ' 23.56 2.56

Pro ' 5.14 0.56

Gly 2.05 0.23

Ala 2.01 0.22

Cys 0.39 0.04

Val 2.62 0.29

Met 0.87 0.10

lle 2.38 0.26

Leu : 4.39 0.48

Tyr 0.62 0.07

Phe 2.02 _ 0.22

Lys 1.26 0.14

His 1.03 0.11

Arg 0.17 0.02

Total 55.44 6.09

Table 3. Analyzed values of a spray-dried product

Analvsis items Content Content based on nitrogen

Rt (@100g) (@/gN)
Glutamic acid* 29.9 2.59
Total nitrogen 9.12 1.00
Total free amino acid 55.4 6.09
Sodium chloride 4.37 0.48
Ammonia-type nitrogen 0.48 ' 0.053
Reducing sugar 1.33 0.149

*as monosodium glutamate

Industrial Applicability
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Qntent it exhibits a strong seasoning power, and is quite valuable as a
~seasoning. - 29 CLAIMS 1. A process for producing a mcrobial culture

havi ng an increased glutam nase activity, characterized in that catabolite

repression of said glutam nase is released during incubation of a

m cr oor gani sm capabl e of produci ng gl utam nase, and a nitrogen source is

fed in the internedi ate stage of the incubation as required. 2. The

process according to - Claiml, wherein the catabolite repression is

rel eased by fe?ﬁé”@n@eﬁ% Qﬂn iCRs o LheL Bngﬁanyﬁnﬁxarh%% énhhtently

during the incubation. process accor |ng to n the

b | d .
”‘CrOorga%%?g%g%%ﬁtéfu?%m?ﬁgggcﬁgglghggan]%%%exﬁﬁaQDgoihég?p%nggﬁﬁ&yeaSt

4. A mecr aving an i ncreased glutam nase duced
by the pr C rdln to Claim A pr.ocess_ for rod hydr ol yzed
protein, -3ﬁ%%a§t 255 HCFhQQdﬁPéﬁé H|R§p§ﬁﬁfde%dg?g ?g g?BHYMAth
the m craobi al Iture gavmgT i_.ncreased Iutanlnase activity according
Lo O ai mETTE thE pFeYLhtRy YOBH%Y@&%Fet A2VIRES 2ahddh §liHemiihachée
absence of sodiumchloride or in the presence of sodiumchloride at a

concent r £9HERE, 3196 F¥RTIghE? VI BREYNGrse3e_BING. PINRT pr @REsE ST @RiFFoduc ng

hydr ol yzed proteln
valuable as a seasoning.
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agcordlng to Gaim5, wherein when protein is subjected to a - 30
~reaction with the mcrobial culture, the reaction is first conducted at a
tenperature range of from15 to 39 C while conducting aeration and
stirring, and then at a tenperature range of from40 to 60 C without the
aeration. 7. Hydrolyzed protein produced by the process according to Caim
5 or 6. 8. Hydrolyzed protein having the followi ng characteristics. (a)
Weat gluten is used as a starting material. (b) The glutam c acid content
in the total solid content is bet s and 36 % (wei ght/wei ght) as
nmonosodi um gl utamate. (c) The total nitrogen content in the total solid
content is between 8 and 13 % (wei ght/weight). (d) The total am no acid
content in the total solid content is between 40 and 72 % (wei ght/wei ght).

e) The sodiu chlo onte in the total soli ontent is. .14 %

Ew)ei ght / wei ght 1&@908??.); b PERUTHY s & cdﬁﬁaén ‘ﬁr’f%rr?eﬁaaiﬂaﬂg solid
content is 5 % h or |ess, _@) anochlorohydroxypropanols and
diChlorOp?Bpémﬁéé S} m@%%p} 3ge activi characterized in that _

catabolite repression of said glutaminase is released during
incubationcﬁfamicroorganismcapableofpmoducingglutaminase,
and a nitrogen source is fed in the intermediate stage of the
incubation as required.

2. The process according to Claim 1, wherein the
catabolite repression is feleased by feeding a carbon source
either continuously or intermittently during the incubation.

3. The process according to Claim 1, wherein the
microorganism capable of producing glutaminase is a koji mold
Oor a yeast.

4. A microbial culture having an increased glutaminase
activity produced by the process according to Claim 1.

5. A process for producing hydrolyzed protein,
characterized in that protein is subjected to a reaction with
the microbial culture having an increased glutaminase activity
according to Claim 4 in the presence of proteolytic enzymes and
either in the absence_of sodium chloride or in the presence of
sodium chloride at a concentration of 3 & (weight/volume) or
less.

6. The process for producing hydrolyzed protein

according to Claim 5, wherein when protein is subjected to a
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reaction with the microbial culture, the reaction is first
conducted at a temperature range of from 15 to 39 °C while
conducting aeration and stirring, and then at a temperature
range of from 40 to 60 °C without the aeration.

7. Hydrolyzed protein produced by the process according
to Claim 5 or 6.

8. Hydrolyzed protein having the following
characteristics.

(a) Wheat gluten is used as a starting material.

(b) The glutamic acid content in the total solid content
is between 16 and 36 % (weight/weight) asnmnosodiunlglutaﬁate.

(c) -Thetotalnitrogencontentlethetotalsolidcontent
is between 8 and 13 % (weight/weight).

(d) The total amino acid content in the total solid
content is between 40 and 72 % (weight/weight).

(e) The sodium chloride content in the total solid
content is 14 % (weight/weight) or less.

(f) The reducing sugar content in the total solid content
is 5 % (weight/weight) or less.

(g) Monochlorohydroxypropanols and dichloropropanols

are absent.
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