, ;e3elJL6To 2002 M CROBI AL CULTURE HAVI NG | NCREASED
ACTIVITW@ w RECF The present invention relates to a ,J ,Ml
pr oduci robral culture having an increased gl utam nas h

More speci f18®%y, it relates to a process for producing a m croBisgps
cul ture having an increased glutam nase activity by releasiqq}% *a@g{ite
repression during the incubation of a m croorgani sm capable o g o) i ng
gl utam nase and feeding a nitrogen source in the internedi ate stage of the
i ncubation as required. Further., the present invention relates to a

ni cr obi al MJFBQPgAﬁaﬁqﬁ§Qﬂ$iﬁﬁy¥¥%eﬁﬁﬁ$%%%%Pn%%%T%MFNaﬁpyﬁcglﬂﬁggéss f or
produci ng hydrol yzed protein using the mcrobial culture, and hydrol yzed
protein obtained by this proced¥D FHeeTHBREORydrol yzed protein has a high
glutam c acid content, it exhibits a strong seasoning power, and is quite
val uabl e as a seasoning. A glutam nase is an enzyne widely distributed in
the biological wrld, and it acts on L-glutam ne whereby an am de group is

hydrol yzed to form L-glutam c agld, apd,pnppgiga. _ 1 _ 1 5 OCT 2002
Monosodi um L- gl ut amat e obtai ned by neutrall zing Lglutamc acid with sodi um
hydr oxi de or sodi um carbonate is a basic substance of all "umam" tastes .

This substance is used nbst in seasonings, and it is an additive which is

di spensabl e anheO?_L:ésEﬂﬁ: davestionf eedstbet tal $ pdde dh ey pductiAm Pl
processed foods. The production of naturally-derived food seasoni ngs which

have beep §9ct8hiknoMR1+8r 88 &Y ¥n§onduciad duPuah chvdnRl s iae+afy iRrOt ei ns.
Anong such seasoni ngs, hydrol yzed proteins include acid-hydrolyzed protein

and enzypprly il nzed ol ei fe Aeh drBYdRQ) Wz ed-gudd &1 Aok nphkudes 1Rydrol yzed
veget abl e protéin obtained by using vegetable protein from soybeans, wheat,

etc. , agia Shakti pg1IRLE hal 1 ARda YOI OF ¥288h ani B n R{A &1L oh) @l ned, by

using animal protein such as gelatin and ml|k casein as a starting

mat eri al reI@%sgﬂgp%%iémwée a%ggeeg& R giﬁrﬁﬂ?x B | NGhEIEERE Yaries

depending on the“starting material, an ences a taste, a sweetness and

the likeg. I ' : [ ' [ f

ot at o G ey BEaR Ry G oF o Y S S AR e
it ; s o i 7Q % , :
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1.2. Thu§eqhgr%a_quite excellent in view of the umam .

Further, the present invention relates to a microbial
culture having an increased glutaminase activity, a process for
producing hydrolyzed protein using the microbial culture, and
hydrolyzed protein obtained by this process. Since this
hydrolyzed protein has a high glutamic acid content, it exhibits

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

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.



/

However, when the hydrol yzed protein is obtained by the hydrolysis with
hydrochloric acid, it requires a reaction from- 2 I, si 5 CCT 2002 1
to 2 days at 100 C. Such a reaction at the high tenperature for the |ong
period of time consunes a | arge anmount of energy. Further, the hydrolysis
of the protein with the acid is sinple, but it involves defects such as
occurrence of an offensive snell, excessive hydrolysis of an§ geragpgs and a
high salt content for neutralization. Besides, in recent years, it has been
poi nted out that chlorohydrins such as nonochl| oropropanol s and

di chl or opr opdHIIes i Wk dred Hirafafte 1 PR Ml bodPUHE NG it t he
acid hydrolysis. Accordingly, this method is getting problematic in view of
f ood matdMitamisacivkaiitil 1S90 ivihyh valirodteh s fadd We e daanatit df it h
respect to a process for enzymatically producing a solution of am no aci ds.
A conj upatsdd smbprrernsyesténal s rumpnied afsgre shy dfblipsssbotanceonplviseat ed
substrate into amno acids, and a koji nold, mainly Asperaillus oryzae is
or di nar Mostudedstesachhngee &heé bjiectin Addatiypiwkl clani ol impieth slabdd d
produced by this process, soy sauce is nentioned. Soy sauce is produced by
heat - t r @atd nghlay pfot edbmebakiti Hgoast enitals ]l g6 opagat hagpaokiojcit imal &1t her eon,
and then fernenting and aging the resulting substance in salt water.

Al t hough riddes @i hesbdakes nuch | abor and time, it has defects that a rate
of liberation of amno acids is |ow and that especially a rate of
liberation ofpigl Yt-aeiuetaendo Mt = 1GoHA ReLh FR oS4 86 908G s AAWH I N
soybean protein and which - 3 1 5°0CT ?002 is inportant as a seasoning
propert yghv& bwn ThUsari inbREENS nNEa Sy HRRIN QIS HUGh aheiigduced by
the enzymatic hydrol ysis of proteins Have been increasingly required

chi ef 1y Jen BUEPREn sHOVN SR g S QAR BQésBB%gHP%;@P?P?&Q&OMt% opanol s

and di chl oropropanol s and having a strong umam €qua o that obtai ned by

nydrol vl lddda YU AGRIBALE Gl o N RAe XRL ey a1 Deq o] 0N of

soy sauce, the anpunt "o utamc acid Is insu ent because of the

:gloir gag%@‘:ﬁir—g{%x%w% 2338 A ¥ NARE By&Pbly TBL Y e HECAS AL Rl e sid? the
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 hydrolysis 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
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breeding of a strain having a high activity by cell fusion of a strain
havi ng a hi gh protease activity and a strain having a high gl utani nase
activity has been conducted (S. Ushijima, T . Nakadai : Agric . Biol .
Chem , 51 ( 4 ) , 1051 ( 1987 ) ; S . Lbhijina, T. Nakadai, K. Uchi da:
Agric. Biol. Chem, 51 (10), 2781 (1987) S. Ushijima, T. Naka@ldi 200
Uchi da: N ppon Shoyu Kenkyusyo Zasshi, 17, (3), 89 (1991); JP-B-3-73271;
JP- B- 3-68672). Further it has been known that a | arge nunber of enzyme

systemns ;u b te.re Si t he enzynes
|s represgg y A5 %grgég S urgé %eﬁéQﬁaplgF P%%ﬁ%”#@% F‘u ﬁﬁﬂfel< et
Nlcrogb Technol o % val 2nd edit] Acade c Press New
York 285X ?9}?“9r%e%e§ (AR ﬁ "HFS 2s GH &sABRAEheP AR i nvol ved
in prollne met abol i sm or al cohol _utilization have been conducted In
Asper yi [FUgEhsityz 5B RY P LES 67 OI%IEQeaﬁ’I]’P’é%ng*éh’éhé%P&ré%ﬂoﬁs sigple, - g OCT
2002 control have been conducted. CreA protein which is a CreA gene product
has beeRUtnbd nve lyesdirete abgHucied F SGARIVIFDP L AMORESNS1HE sg ] bus
enzynmes (N. Tsukakoshi: Chem stry and Bi ol ogy, 32(1), 48 (1994)).
Never t heless sive hygepgdysiligso hiatul mmaclids Bsdmlmwepaﬁte@omhemtmmn a
nitrogen source for the incubation is anmonium the production of
gl ut am maskk riagl ireeyirigssed, and there is not the |east report stating that a
gl utam nase of a koji nold or a yeast undergoes catabolite repression.
Further, w tBeassjeect im0 meacgnt apeanse ih hhe begni godultiedr @uaf ttatai ns,
there are only the followi ng reports: Inprovenent of an anount of

gl ut am rdde ratodirced i N celikdh by the addintdroociofommmopei@sss um phasphate in
the liquid culture of Aspergillus oryzae and Aspergillus sojae (T.

Yamazakididk.ldrsafpandls Wahictas rdNbppeit uShoy i hisetboyias o dassbifortisd (1), 13
(1996) ) ; Induction of glutam nase by glutam ne and inhibition by glucose

in Baci lihnughlel akedl hguros sGeok, AWtblidamdRy,, tHafd mtholbshuaddt iBgy nl ohr.
Robert W: J. Bacteriol., 148 (1), 365 (1981)); Induction of glutam nase by

gl ut am pedpl RsrudontNas HPrepbpbos nbeeezoy, ude.T., Khisamov, G Z.,
Evseev, L. P., Zanin, V. A : Byull. Eksp. Biol. Med., 76 (10), 54 (1973));

| nhi bi tion ovedin¥randlasgan odﬁxﬁr@@cmsgw@ﬂ Beehn @@&%t@@l Fiq |
(Varricchio, Frederick: Arch. r obi ol -
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 orvzae, 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
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765 0CT 2002 81(3), 234 (1972))i and Decrease of glutam nase production
by the addition of citric acid, succinic acid and a-ketoglutaric acid in
Pseudonmonas fl uorescens (N kol aev, A Ya , Sokolov N N, Mardashev S R

: Bi okhimya 36 (3),643(1 971)). As stated above, there is al nost no report
Wi th respect to a nethod of inproving glutam nase production with fungi

i ncl udi ng m croorgani sns bel ongi ng to the genus Aspergillpg @gdgﬁﬁasts. The
present inventors have assi duously conducted investigations ve t he

problemi,S %ggvgg¥§vggg$ngggéégnigggﬁfégggtghgsghg&aninase production is

rapidly i np easi ng ca epression’during the incubation
of a mcroorgani smand as required, feeding a nitrqgen source in,the
"t er medi at e Gtge ‘O HrET maRAHE orFe SRS A HE hEE S S LG4t oY
conpletion of the invention, The first inyentjon is a pr.ocess for producing
a koj i < G2 Weadstc AW AER e Pvi g BROFReR8aBadegPaERNinaTe Mt y,
characterized in that catabolite repression of the glutam nase expression
i s rel edSEMidigd nghipElval NoFusore -kojHOWRNY rorsed §eashagagase fofom
produci ng glutam nase, and a nitrogen source is fed in the internediate
st age omanech hroidald vk wsr orauet ednd dgchlogopropggo - anhehadtnad
invention is the process of the first invention, wherein the catabolite
r epr essisdurdrgy r emeadedeyal ecth nghatcapbbdaisedr cley eiltydrotysi $ nwoiudl y or
intermttently during the incubation. The third invention is a koji nold or
yeast clytdrreesHiawi ing st d neaeasedt gexi atedase activity which i s produced by
the process of the first invention.
In the production of soy sauce, the amount of glutamic acid

is insufficient because of the shortage of the glutaminase

activity of a koji mold. 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 glutaminase activity has been conducted (S. Ushijima,

T. Nakadai: Agric. Biol. Chem., 51 (4), 1051 (1987); S. Ushijima,

T. Nakadai, K. Uchida: Agric. Biol. 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

(2" edition), Academic Press, New York, 282 (1979)). In

Aspergillus npnidulans, studies on the enzymes involved in

proline metabolism or alcohol utilization have been conducted.

In Aspergillus oryzae, studies on Taka-amylase gene expression
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The fourth invention is a process for producing hydrol yzed protein,
characterized in that protein is subjected to a reaction with the koji nold
or yeast culture having an increased glutam nase activity as recited in the
third invention in the presence of proteolytic enzynes and either in the
absence of sodiumchloride or in the presence of sodium chloride ai a
concentration of 3 0 (weight/volune) or less. The fifth i MVerflToff s the
process for producing the hydrolyzed protein as recited in the fourth

ol 0 or JRAEESNT T EethECPEUEERSn TSRO LB EE S 2t Ea ehel o

range of fr§n115 to 39 C while conducting aeration,and stirring, an% t hen
at a tenpPEPAHGFe N3hgReBR f MOt o COFEH tRBIRTERE F&ETRTMOTheLsi xt h
invention is hydrolyzed protein produced by the 1 5 OCT 2002
synthesis ¢f various enzymes (N. Tsukakoshi: Chemistry and
Biology, 32(1), 48 (1994)).
Nevertheless, in Aspergillusnidulans, it is only reported

that when a nitrogen source for the incubation is ammonium, the
production of glutaminase is repressed, and there is not the
least report stating that a glutaminase of a koji mold or a yeast
undergoes catabolite repression. Further, with respect to a
glutaminase in the liquid culture of strains, there are only
the following reports:

Improvement of an amount of glutaminase produced in cells
by the addition of monopotassium phosphate in the liquid culture
of Aspergillus orvzae and Aspergillus sojae (T. Yamazaki, K.
Inamori, I. Uchida: Nippon Shoyu Kenkyusyo Zasshi, 22, (1), 13
(1996));

Induction of glutaminase by glutamine and inhibition by
glucose in Bacillus licheniformis (Cook, William R., Hoffman.
Joshua H, Bernlochr. 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 c¢oli (Varricchio, Frederick: Arch. Mikrobiol.,
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process of the fourth or fifth invention. The seventh invention is
hydr ol yzed protein having the follow ng characteristics. (a) Weat gluten
is used as a starting material. (b) The glutam c acid content in the total
solid content is between 16 and 36 0 (wei ght/weight) as nonosodi um
glutamate. (c) The total nitrogen content in the total sohgd nt is
between 8 and 13 % wei ght/weight). (d) The total am no acid cont’€nit in the
total solid content is between 40 and 72 0 (weight/weight). (e) The sodi um
chIoridegf@ggen§3hn(ggezgpgagngolid content is 14 % (wei ght/wei ght) or
less. ( f ) he reduci ng sugar content in the total solid content is 5 %

i ght / wei gh . Ao
(wei ght/wei g bgfggaggsgf gggge\%m@rgg%f&ﬁeweﬁ%gn@@ ac‘:ﬂﬁjdl%l%ni Of o

di chl or opr opano are abs e pres Invention is describe

nor el naf i ep i M cLopngant sum, wped L hheahfvegLionoae korl maLda ofyyeasts

capabl e o "producing’ gl utam nase. O "t hese, _ s aré prefe e. As
ncper oi | FoeudSpeBdss ttuaRasnd o (REPLREY) BT Veme s SRS Nelri i s
preferab)e; aanher s MU kel e yalV B T Y S AP e d Sy o the — g
As stated above, there is almost no report with respect
to a method of improving glutaminase production with fungi
including microorganisms belonging to the genus Aspergillus and

yeasts.

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
microorganism and as required, feeding a nitrogen 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 koji mold
or yeast culture having an increased glutaminase activity,
characterized in that catabolite repression of the glutaminase
expression is released during incubation of a koji mold or a
yeast capable of producing glutaminase, and a nitrogen source

is fed in the intermediate stage of the incubation as required.



7 5 OCT 2002 m croorgani sns can be grown, and it generally contains a
carbon source, a nitrogen source and a cofactor. Wen the carbon source in
the nmediumis a carbon source which is rapidly assimlated by

m croor gani sns, such as glucose, naltose, fructose and sucrose, it has to
be fed such that the concentration is kept |ow during the incubation for

t he purpose of releasing the catabolite repression therew thd 0fegahically,
t he carbon source has to be fed continuously such that the concentration of

the carbon sogheesddbridenedhitiich lSth}Hedptécé@s Rifet Red iats t0i Bvéhition,
(wei ght/volunme) or less, preferably 0.2 % (wei ght/volunme) or |ess. V%en t he

carbon spyeeg; hSthed dd@%{ﬁiﬁ@niéﬁrebéhgﬁslﬁo r@%aa%%c?&%h Fo&i kg

concentratl on of the carbon source In the culture ICIUI 1S nmal nt a| ned at

%(""&?BBAV&A&%@ et }le%f%bnml?f;%%g%q %9 dlfno (b r}/ S*”H‘El)rl?lr Hjé By

th ucose nmy be in arch, %and sucr ose

in the forn1 ftnnlasses . Meanwhile, with respect to the carbon source

whi ch isl?gFg? %8Py slowy assimlated by mcroorganisns, such as Iactose
g, .no _catabolite r is fe

manni t ol and S £Ssi.on occurs, ev

oA Leual a0 SR E T Oreh S aUEnh BPIEh e S RA R A Rt v
such a carbon source is added to a nediym at . a ncentr(&éon of fr8n10 5to
3.0 % (wWBRghAPFTERERE) gl‘b‘%aé?JefP%%?yaFFbW‘iy Uhtlé"r 15 BAY] t?Yofifre) in

the initial stage of the incubation.
process of the first invention.

The fourth invention is a process for producing hydrolyzed
protein, characterized in that protein is subjected to a
reaction with the koji mold or yeast culture having an increased
glutaminase activity as recited in the third 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 fifth invention is the process for producing the
hydrolyzed protein as recited in the fourth invention, wherein
when protein is subjected to the reaction with the koji mold
or yeast 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.

The sixth invention is hydrolyzed protein produced by the



' These carbon sources may be used either singly or in _ g _ 1 5 OCT 2002
conbination. In this manner, the catabolite repression during the

i ncubationof mcroorganisns is released, naking it possible to inprove the
gl ut am nase production and to produce the glutam nase in a high yield.
Preferabl e exanples of the nitrogen source in the medi uminclude inorganic
nitrogen sources such as sodiumnitrate, sodiumnitrite, ammpgigym ggppori de
and anmoni unsul fate, organic nitrogen sources such as casam no acid,

pol ypept gpg celacbIn o u Ry REAN: DF O e{ AiveePahat ed soybean protein,
de-fatted soybean and casein, and am no acids such as sodi um L-gl ut amat e,
sodi um L- asparkat geverliplimfentds g 3 NEyafbyGhg BROLbOhULARIRG cthe
Especially, such a nitrogen source is fe% In e ihternedi ate stage of the

i ncubat i r.eby t.amn production can further be increased. The
anmount o?ggﬁgﬁﬁﬁg &HE%&HE@EHQ{%?%E

tr ogen source added is between 0.1 and 2.0 %
(wei ght/vol une), preferably between 0.5 and_ 1.0 % (wei ght/vol yne). These
ni trogen sourgég mQ;Qﬂ¥lﬂﬁﬁ$§ﬂt%ﬁnu%§%g?§ %rsgﬂr%éﬂﬁiﬂﬁ%ﬁ5ﬁ9EWhen anmoni um
or glutam ne i% useqﬁgs a_nitrogen source, the glutanigase production is
repressed at tPrhes ThSugLPAEMHEPFELLi PRt HE SPR6dbRER bP i 58T F ded by
adding the sanme in small portions. Further, exanples of the cofactor
i ncl ude Hﬁdﬁ%EV%%P§J§P&?e§§3%§H?ABEF YR Eitd n? ARATRRSHHYS Fhatématsrosodi um
hydr ogenphosphat e, nonopot assj um hydr ogenphosphat e, di potassi um
hydr ogenphospH&te, THeaFOERL Mk rogRn £93teNt 1ad-he totslaed bderndgindr i de
and corn steep liquor. These are used selectively. Wth respect to the
anount s &f beéyeen 8 jandlst apirbphrtAveighbl ; for exanple, magnesium
sulfate is approximately 0.5 % (wei ght/vol ume), and nmonopot assi um
hydr ogenphospHatle iTheappeoxl mamany RELD ¢optgnt/ ol uils . tetalheol itdhe
i ncubation conditions in the initial stage may be ordinary aerobic
i ncubat i eantendi tisorstwien pH9 iandeleen(Vebghhdweightpref erably bet ween
5.5 and 8.5. The tenperature is between 15 and 40 C, preferably between 25
and 35 C. Stil(le)f umheer sotdhemr attel fidey)i tenitemtantn t hdeanpota 1 ofscdardat i on
are not particularly limted so |long as the aerobic incubation atnosphere
can be neontainted.s \MHerd t e dict Goe heint sneratessncubat ed according to the
process of the invention, the glutam nase activity can be inproved to from
appr oxi mat el y (Z)t 0o B2 redesing swypacicsarent th the totdilnswyigroodsnt and
the gl utam nase can be produced in a high yield. Therefore, the expression
"increaséd &l &t qmenage Actight )y "ornléde. present invention neans that the
activity is increased to double or nore, preferably five tinmes or nore in
conpari son W t(lky)t helcaaridhid yolpydive eesrbhanodh |iarcdibat ichl oirdpa ofdiclne
containing glucose at an initial concentration of 1.5 0 (wei ght/vol une)
wi t hout teediabgemtcar bon source during the incubation. In addition, when
seasoni ngs are produced using a koji nold, the process of the invention
i nproves the ameupkestngl iiashbiase is Hescribed in detail hereinafter.

Microorganisms used in the invention are koji molds or
yeasts capable of producing glutaminase. Of these, koji molds
are preferable. As koji molds, yellow koji molds 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



"1 5 QCT 20p2 produced in the culture liquid, making it possible to
produce a high-quality product at good efficiency. The thus-obtained
m crobial culture having the high glutam nase activity is used for the
reaction with protein in the presence of proteolytic enzynmes, whereby a
hydr ol yzate having a strong umam can be obtai ned. The proteol ytic enzynes
used may be a conmmercial enzynme preparation, and nmay contaip q@ﬂer nzynes
such as a cell wall deconposition enzynme. Further, a purifiéa z} can
al so be pgedookEgRBGisdlsl ¥amMNgaoka) iad®lidt §enesadlgscontd tioer ganbsmm f or
i ncreasing the glutam nase acfivity, the koji nold itself produces
proteol Y6882y BES tACRIIdbe LG Gulddkaodigs, both the gl utaminase
activity and the protease activity, and there is no need to add proteol ytic
enzynmes from i de. e he_protei pch i Lect a

RHE €8 EX3EBLESALLNEAPERL ftnﬁg‘ﬂ’ﬁlhg?s 2 Subhen! edyted

reaction with e m crobial ure having gl utam nase activity

i ncl ude spybeans, wheat, wheat, gl uten, .corn ne 1.1 K. case] fish
nmeal . Fuﬁ%g ,lsdjégPésichss%%Je]a%eélgyi lucsr(f) oLE] %%%m:égﬁ%h%%glgr% esregone
processin uch a uffing or, solubilizati,on, or .separated, protei from
these valRohESHr of SPACOEAT ENAGSHET &P Fal L- d1es st SRusd 4508 LReSetrSi | y,
proteins containing glut amne in_a |arge apount, such_as $@$at | uten, are
appr opr i SPBCEBELBELRG sB0jRY AVt EHI £ PEHPREERN T ARG BBFRPSEUl tur e
havi ng the high_glutam nase activity. The conditions, under which, the
protei n P§ subpéepsdN tHde 1xatabplgitecT 20RRreeateion WRERSTRED-
m crobial culture _having the high glutam nase activity are described as
fol | ows SPEEEIagangive, the Garkaivesabre kaatta he Bedronid nvetedivapuah a
concentration of fromO0.2 to 50 O, preferably from1l to 20 o is_mxed with
the m cr 6bR&l thel taarecerdhs algl atheohi ghe grardenn&Sa1Las | M1 t§he ncuhEUseesence
of the protease, and the mxture is reacted at from5 to 60 C, preferably
from 30 14980dC f1or Maiom®itedr &tt 0010 days(wesrdttereblyneg)r omr10lB68rs to 5
days. By the way, the protein starting material contains at tines a
car bohydpaeéesabAvad .4 a¥ chwehgbh/velhyd) oloyzddsdur i Mharhetheacekbant o form
reduci ng sugar such as glucose . Wien reducing sugar remains in the
hydr ol yzedupcet éisnfedr ed e rinti ttansdy , biowhiasg tcAbeofdidnghigh thaksthevi sabl e
to adjust the amount of reducing sugar to 5 0 (weight/weight) or |ess,
pr ef er abbpnc@n¥rawdioghtafndilghtdamror essjramrin prle¢ ecabtyre 11 5quid is
(wei ght/wei ght) or |less, based on the total solid content in the reaction
product . mSpatefineal by, 1t Bet apprightofveladue) nyr sleges, piretfleeatdac 0i. @n $pr oduct
can be reduced by conducting the reaction first at a tenperature range of
from 15 (ee38h€/vprleienabkyledd omBRSthe wad ,Cglubkioke rcanihecin ngpea€patm on and
stirring, assimlating the reducing sugar, then conducting the reaction at
a tenper afur @ydargs it d pdnsddrdlo, GadGupreberiabltre foomoflmbdas86e€,. upon
stopping the aeration, and thereafter conpleting the reaction. The reaction
t enper at ur e i Seshiwhided wheit roesdéct ot 60 theofcadrovarnatde relacthonst i me
passes from- 13

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



15 0CT 2002 the start-up of the reaction. The hydrolysis of the protein
is conducted in the absence of sodiumchloride or in the presence of sodium
chloride at a | ow concentration of 3 % (wei ght/volunme) or |ess. Since the
activities of the protease and the gl utam nase are soneti nmes inhibited by
sodi um chl oride, the | ower concentration of sodiumchloride is desirable
for inproving thereaction rate. However, a small anount of ethanol or

sodi um chl ori de nmay be added during the reaction for the erspQQE 292
antisepsis.. After the conpl.etion of the reactiagn, insoluble matters such as
nr eact eOBRLPEFhGP or GBI RS SaRADREFY S T e Hodied By 4R BPaHat 39
separation nethod such as centrifugation or filtration. Further, as

requi r ed®P@ IHNGHRR G | 6F aPLEFOSEPPRIFIGUI F sépdreaissh niigkpey it
concentrated through vacuum concentration ox reverse osnpsis. Especially
when t hePp$Filladusimrave dhaolatiand nesgi 85 cang tdewc ener heiprodyce
conducted in vacuo, the anmmonia content in the reaction solution can be
reduced. tirecotdt aginasehéni avbagbr yieflidndi ngs, when wheat gluten having a
hi gh gl utam ne content is used as a starting material, the amonia content
in the hydrol yzeflepablei exaspheghef tHmmitthatgdam sauprceduat t Herma@dumr om
another starting material, causing browning of the final product.

Accordi nghyludé isoadehsablre trogeduseutdes asuohi ascEddnim im thete,

hydrol yzed protein . The anmoni a content can be adjusted such that the
amoni a- §yPeumnireger conhent hinairdomidd agenmmdri um sh1$a8€l’ 0 29021 gont ent
inthe total solid content is 0.35 % (wei ght/weight) or less, preferably

0.15 0 (wetabgéMesghiresr shiess asFalsharind ke NGy e e &ad), headubveri zed
or granul ated through drying treatnent such as freeze-drying, vacuumdrying

or spraypésybng, sbisart Peob¥rdng! ¥sslr 68 &icyea paotBenhi G- coptent of

nonosodi um gl utamate and the strong seasoni ng property can be obtai ned

Wi t hout bogn HRREEQdE YR, GA Mk 3ARIR EEQROML S 48 sdheuhhiisg bt ahped,
hydrol yzed protein is, unlike the hydrochloric acid hydrolyzate, free from

monochl o oyl OXYRIQRANQIS and -gi-ehli Qopr oPangh $ne Thigl ySiddenatiyfigd from
the data of less than the detection linmts by a nef hod i n whi ch t he

subst ancepy LR £t F 3 M I Dy ans €Xh T &1 M £ £O4aMs 8RAE hesdeLhvativgs with
phenyl boric acid are detecte by gas chromat ography- nmass spectronetry

(GC-MB) {MsdihifPat€lsBhge SROMA ﬂ&%&@fé’n%@?@@éby%é’%%g@amiﬁgge 1995) .

I ncidental ly, exanples of nonochl or ohydroxypropanols I ncl

3-chlor %ﬂo@d&?@ﬁ!&%@{ J{S\Ldref?t?%ff{?f%‘ﬁ%‘?aé%ﬁt prﬂ?@@ﬁggﬁg’ o AR SXAPL §n Of

di chl or opr opanol s inc or o- 2- propano

2,3 di ol gt d-08 GAEnBlae Ie; AR ERLLE |1 A3 210 Uheas, syl ApRgS, pocor di ng

to this net are 0 pmin qui d sanples and 0.0 I powdery
sanpl es. I ohekn the i.nventi i d to various foods
mp I?Jéfepé'g%gcl%%@\gegﬁ 5.5 Flgti 1119 1o .(%rlg(?&/'v%lqgrgeg.

(wheat flour pro , Instant ods, agricultural, -

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 -



~ 5 acr 2002 stockbreeding and marine processed products, dairy dishes,
fats and oils, frozen foods, basic and m xed seasoni ngs, confectionery,
favorite beverages and the like) to enhance a umam and sweetness, to

i npart thickness and devel opnent, to inpart mldness, to increase a flavor,
to decrease a salty taste and a sour taste and to mask a queer taste.
Especially, it is quite effective for (1) inparting sweet ned$, 06k 18Kess and
t hi ckness in the presence of soy sauce, (2) masking a queer taste of neat
pr oduct ahancing a 3) Ci a Lh. i nation
N th por Eehtaeancnslr Bk erboy ang il SRaRPCh B, acho¥elalPy o8y

enhanci ng a S@i. %taste Qr hot i cy tastg in I%he [esence of, spices. Since
t he hydrol yze 1% ot BFRPBF tt he® pr enfPRESt i 8h hHASES neak aréma™g" i ght
col or and a hi gh nmononpnosodi um gl utamate content, it can ingcrease. the
above-neﬂ?PBﬁQ%léFFect Hnd ehREncEXRTEMC wi t RBERCERYAgi Pt iRt Sri §Pnal
taste of foods or increasing the color thereof. Further, foodo outhful ness
and cont PREFEFIMER1Ye Pr-évi ded WREiahE Conbitfld ustndi tRoDARATapPAgHBAI ent s
such as nucleic acid, yeast extract or hydrolyzed proteins. The invention

i s illushydredespbeisbhedld yishynrefetimaigeiw 0. 16 (waigholrolane)t he

foll ow ng Exanpl es. However, the invention is not limted to these

Exanpl es. Aspéungithleas ohgzaec@haCCohl40ayiits cdesdéni bbe inithelcatabegue
publ i shed by Anerican Type Culture Collection (12301 Parklawn Dri ve,

Rockvi | | mayMirey | andli 29852 ak796,icU. iQ1Aihataimh Aspedgilibos . sojTae (PICMLiE250)
and Bullera derxii(JCM 5280) in the catal ogue published by Japan Coll ection
of M crobegapesns,. SThend n8t D utperedfe Rl clad taeen Cheldi cald Resgar clthéRI KEN)

( (2-1, Hirosawa, Wako-shi, Saitanma-ken) respectively. These can be

suppl i netdempemartagecst. bdiecgh Ut Amntage &C) ipidferab Exvgtdwesemas grasur ed
by the foll ow ng nethod. The gl utam nase activity was neasured by the

nodi f i ed3petdod ofi Harflurwheat, alhe tHaet sBNagtation andBitdle akbemmt, 0243,
853-863 (1968)) for determ ning the anmount of yglutanyl hydroxam c acid
formed theedghoanagBZ)Be paaetcanakrnyt NempresieBee18hghydr ex¥l agrbBic
Specifically, 200 ul of a culture liquid were added to 1 m of a m xed

sol uti onj gedbakthibid aihR sidrgeNtcah (OMAiMidihda 4 M tris-am nonet hane and
0.2 M hydroxyl am ne hydrochloride (pH 7.0)) and the reagent B (containing

100 MM L- gl ut aRene taRd ndQ ¥ dRdUGEnmy Htditatdivdeed phitdoBding Nt 8quBk
anmounts, and the m xture was i ncubated at 37 C for 1 hour. Then, for

st oppi NngpebctBe FACEHhON ;i ARENnEsLAr, f&féTB?i@ﬂaminQ_EeOfac%imi&@q & upkon

containing (1) 3 N hydrochloric acid, (2) 12 %trichl oroacetic acid and (3)

a- 17 imérévgg—rtg%m approximately 2 to 32 times in comparison with
the ordinary process, and the glutaminase can be produced in
a high yield. 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 comparisoﬁ with the activity provided through
incubation in a medium containing glucose at an initial
concentration of 1.5 % (weight/volume) without feeding a carbon
source during the incubation.

In addition, when seasonings are produced using a kojimold,

the process of the invention improves the amount of glutaminase

- 11 -



sol.ution of 5 o ferric chloride 6-hydrate in 0.1 N hydrochloric acid in
equal anmounts was added thereto. The m xture was stirred, and the
absorbance of the supernatant in this reaction solution was neasured at 525
nmto find an enzymatic activity. The enzymatic activity to form1 ug of

y- gl ut anyl hydroxam c acid per m nute under the above-nentioned conditions
was defined as 1 unit (U . V Two liters of a medium (pH unaflfugireegy
containing 1.5 lactose or glucose, 1.5 % pol ypeptone, 0.5 o nmagnhesi um

sul f at e gréyecad ein &b culpei@s Siigmieh! aaikde@ng BodbiB1BDRESELbHe

hydr ogenphosphate were charged into a jar fernmenter~having a total volune
of 5 literg; yRnguavieg! p¥eductngr. ghsRelddiluspiyzae (ATCC 11494 ) was

i nocul at ed t%ereln in"a usual mannér. At this tirne, the koji nold is

i nocul ated i Y +f g i-tyhe S hae, .
Subsequently?T?ﬁet¥ﬁ%ﬁ%3tloﬁh%%gﬁ%gzgﬁgféd g%§ga%§nﬁg%5?ﬁ$e%§F SBlgpmﬁth a
stirrin e o 0 nd an aeratd t f.. .12 v for .hours.
Ater el Snfle PO PV REY S BT oY ek Grlerhon B r ot Mot hThe
culture S neasur ed. a result,, the anount o | ut am nas oduced in
The cul tiie PRESPACRagto HSFUC WrRAvEF Bcotbtaiar | aapl drgce
assimlated, was the carbon source_in the nmedjum whereas it was 0.185
(u/m) i RAct oSbronggmamicgngbe PR3G3RSki ch is slowy assinil at ed,
was the carbon source ._ Thus, the anount of gl utam nase produced with

| act ose was nbre RFRRCBlYFHEsCRRYENCSf U§PHt BRY nBSed pF LR EE 3 t BN GYREose.
That is, the use of |actose, the carbon source with the |low rate of

assi m | RTIPAFT £ARB e PIhAAYAECLPERANeOE BB eS8 BREENIF AR D Pt heWakBbunt of
gl utam nase. Further, when |actose was used as a carbon source, 1.0 0

sodi um LdgFerpe®t B0 MEREwne. wIHdwri ish P fiimc engdimgt €ast agécobet he

i ncubation and the incubation was continued. As a result, the anmount of

gl ut am nased pr FEREL avaky iwhaTeds &@Jtlomo 1401 s( usRr) asAs MkCrP@BPani 6k t he
results, the anount of gl utam nase produced could be increased to

appr oxi ne@elincraed siasg hhey gilng ardaesse agd i idar bdtes bad éemahd toaelhiui ng
the incubation with the addition of 1. 0 o sodiumL-glutamate 1-hydrate as
a nitrogercducesepiratehdytatepmegingtse sfage rofindley i ndubatibrurexhapl e 2
(Production of a microbial culture having an Two liters of a medi um (pH
unadj ustleeih ciom g hitanindss aeihivity andstlte oseetdase % polypeptoard 0.5 o
magnesi um sul fate 7-hydrate, 0.25 % potassi umchloride and 0.25 %

nonosodi ey di 9 genphesphtibeavdr proheoded iinten zyner famreniesidavi ng a
total volune of 5 liters, and autoclaved. Then, Asergillus pryzae (ATCC 119
99 ) was i nocEkamhptes hef dihe iprctaisuathiminder subjet@®ed to a reaction

with the microbial culture having the high glutaminase activity
include soybeans, wheat, wheat gluten, corn meal, milk casein
and fish meal. Further, de-fatted soybean, various proteins
which have wundergone processing such as puffing or
solubilization, or separated proteins from these wvarious
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

- 12 -



1 5 CCT 2002 At this tinme, the koji mold is inoculated in any form and it
may be either spores or hyphae. Subsequently, the incubation was conducted
at a tenperature of 30 Cwith a stirring rate of 600 rpm and an aeration
rate of 1/2 vvmfor 48 hours. After the conpletion of the incubation, the
gl utam nase activity of the culture was nmeasured. As a result, the anount
of glutam nase produced in the culture Iiquid was 0.011 (. srigcTwWeen
sucrose, which is rapidly assim | ated, was the carbon source in the nmedium

wher eas yigy 8% Py iﬂ;ﬂ%r{é’ﬁ? orhen EEI‘E‘H:Q'fha\)’Y‘HgCEh'leshféﬁ\gc%l&%g‘ginﬁsltft ed.

was the carbon source. Thus, the amount of gl ut/am nase™p

nanni tol, yas, {1y ¢, LhAn A 41 1es ddalo, . oltam nase; prodyced idlh jsuicr ose.

That is, the use hHe "carbon source t ow rate o
assimlatiqgn. rel eased .the cataboljte repressiqn and i oved t nount of
Gt ani TG G S B A A RS bl e CGLBF A A KR 1o ot B2 35705
sodi um L- gl utamate 1-hydrate was_added in the internedi ate stage ,of the
Cubat 50 WhE AR bR LoRe Hicl LATSXPHS LD (e HNSaapigh
gl ut am nase produced was increased to 0.331 (u/m). As is clear fromthe
resul t s SHAS TSIt uteiih 24 {mediesEd acddid e imdheape@segce
approximately 30 tinmes by using mannitol as a carbon source and continuing
t he i nc@athenripthache amdithomisiture 19 tgaplrdm L fgiam anbe - ¥ydrate as
a nitrogen source in the internedi ate stage of the incubation. - 20 15
OCT 2002retfandbe 8 frenodlcttion5ef °§ ricor obreh dulhawszs hawi A§ &aYBao liters
of the medium A (containing 1 . 5 %glucose, 1. 5 polypeptone, 0.5 %
magnesi pmedeirfadtley 7hydrb? eho@r 25t pod adgdyem chl ori de and 0. 25 % npnosodi um
hydr ogenphosphat e (pH unadjusted)) or the nediumB (containing 1.5 %
pol ypept one, By Bhé&mwmgntbeupmsieg frastaZihndmed tesr Da RS Mtpdirasat umnets or i de
and 0. 25 % nonosodi um hydr ogenphosphate (pH unadjusted) ) were charged into
a jar fermerbehynatsy sudioteed swanohe wifich liist éyslrdnd ealitdaodiangedtherhen,
Aspergillus sojae (JCM 2250) was inocul ated therein in a usual nmanner. At
this timeadthierkopifomh devayibey sngenl satadd aisngt heofor m Wiers pedes iorg hyphae.
Subsequently, the incubation was conducted at a tenperature of 30 Cwith a
stirringugaire odm®H00s r pr aick anydesayzed pabeedin 1f &rmvad) f ot dbusasrs. Wth
respect to the jar fernmenter in which the fernentation was started in the
medi um Browrtiaical afcdomalijrayl f eritenise asiwieiad lar rtanged,ugtamdley amugtd N whi ch
gl ucose was continuously added to nmaintain the concentration at 0.2 % or
| ess andforedurinki ehgglrucose nasveniapit Muosity) addaddsn priefeaiab ltyhe
concentration at 0.2 %or less and 1.0 % sodium L-glutamate 1-hydrate as a
ni trogens saur c@vatath daetylon) hodtr 1Yefspm hbeest pikfepadil i, he li.mculzati on
which was the internedi ate period of the incubation. After the conpletion
of the imeulald Bneidhe) drtdddasmsedon the TIGEN BAN4A agdrivdrty iof the
culture was neasured. As a result, the anpunt of gl utam nase produced in
the cul tuee dd=pt ibrofptdeusedi uspdevescdl DP2 (HéNhhouhle oFmrditucding
gl ut am nase produced in the

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 the 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 passes from

- 13 -



cul.ture liquid of the nediumB with a continuous addition of glucose at the
concéntration of 0.2 0 or less was 0.022 (u/m) , and the anmount of

gl ut am nase produced in the culture liquid of the mediumB with a
continuous addition of glucose at the concentration of 0.2 %or |ess and an
addition of 1.0 % sodi um L-glutamate 1-hydrate on hour 17 of the incubation
was 0.064 (u/m) . As is clear fromthe results, the anount of gl utam nase
produced by continuously adding glucose at the | ow concenttatGtGn2id rel ease

cat abol i repression i mpraoved to approximtely 11 tinmes in conparison
W th the£§ﬁnﬁﬁ?r fuglﬁﬁgﬁpﬁa§§a§%&ﬁﬁ%ed by conducting the incubation with

addi ng gl ucos ich is rapidly assimlated, at, the high concentration
rom the star ThaduRrehes | ARbEheORTORRL Eres CTbChRsIAR BROGHEk S Piase
produced by the koji_nold was inproved to 32 times through the incubation
upon addPﬁgS%%HPﬂn$Qb¢ﬁ%%ﬁmﬁ%e%PIF%&Y&F@S@ﬁCﬁthiﬁP@ﬂH@dF terifggator the

i ncubation. exanple 4 (Production of a mcrobial culture having an

i ncr easedoyl apaatnasataeni oft § dsivigliahyéuet ymehooki 1efs- of Simee neldeum A
(containing 1. 5 %glucose, 0. 5 - 22 1 5 OCT 2002 bacto-peptone, 0.3 %
mal t extaativahded. 8f% peastobsésacand pthenad) e e orre omedines B
(containing 0.5 % bact o-peptone, 0.3 % nmalt extract and 0.3 % yeast extract
(pH unadjinkikilye)l eseddhargetor hie, &heal ofer rentem thaat ingh aftoba@l umol une
of 5 1liters, and autoclaved. Then, Bullera , derxii (JCM 5280) was

i nocul atedldhedeiis dasarablalfombmnprov Buhseguess tyioh e tiencuHalvied nyas
conducted at a tenperature of 25 Cwith a stirring rate of 800 rpm and an
aer at i ona raata VEmdhA tvomeftdrarkfl bowsdi M thloespechay bd Badgardierngnter in
which the fernentation was started in the nediumB, a total of two jar

f er ment etseWeegcalbanged, thanplypoeee ofn afftiiglepdiscose was conti nuously
added to maintain the concentration at 0. 05 %or |ess and one in which

gl ucose was cpptbpUpHE! YorgUediba BRI tHA fed bei ONCETESRIHDH it PePS % or

|l ess and 1.0 % sodium L-glutamate 1-hydrate as a nitrogen source was added

on hour 29:-Rfaéhentosybali 92 ¥PikE YEStEDRs! AREr o8l At €a P& Ofdvihe

i ncubation. After the conpletion of the incubation, the glutam nase

activi t o 0f ahhe rellne s MRAsIH erﬂetleédasﬁ@EUEfs, dehe Ayt Bn or

gl ut am nase produced i'n the culture liquid of the nediumA was 0.121

(u/m), gheeagpuph, of WP nase pegduced, i r:athfquatge%tliio%uiyfeérthe
nmedium B with a continuous addition of gl ucose was 0. 252 (u/m ) ( and the

amount of, gl 4L anhRage RERGWEED MdPEULLHEENL-aUEE @ AR HTBd dpB With a
continuous addition of glucose and "an addition of 1. 0 % sddi um L-gl ut anate
1-hydrat €598 HeVE £ 28n06rt PEvERSHDPEENEE 1 MRS 059861 4 ¥l Jhen 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 prqtein 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

- 14 -



- .23 15 CCT 2002 As is clear fromthe results, the anmount of

gl ut'am nase produced by continuously addi ng gl ucose at the | ow
concentration to rel ease catabolite repression was inproved to
approximately 2.1 times in conmparison with the anmount of gl utam nase
produced by conducting the incubation upon adding glucose having the high
rate of assimlation at the high concentration fromthe start-up of the

i ncubation. Further, the anount of glutam nase was inprovéd 8 40Ri mes by
feedi ng sodium L-gluytamate 1-hydrate in the intermedi ate stage of the

| noubat I LBt i (Bt A B O Sk Teed 5§ £ QiR Mt IRA Ghehy The
foll owi ng procedure was sterilely conducted. Twenty mlliliters of a

sol uti oPTofles 3 vieat e gpit 8n0¢ L Pade (WEAED LY A iglton a2 Lessimpl i ed by

Al inombto Co. , Inc. ) which had been autoclaved were mxed with 10 m of
t he cul ture dumsher gitthaisomaerde ETCEM PR 1 BB Ak AddobYI LA kA Bedni t ol
as a carbon source as described in Exanple 2. The m xture was reacted at 40
C for 1Ghoweh 24 ingutseatmegays sochl®s dayse z ol r gonpaniasonm-tdey sagre
procedure was conducted using 10 m of the culture of Aster-g,illus oryzae
obt ai nedbgpusiyrgirsucrse Tasisa theboyd soly zed gsr aesior hbed ngnt BExampdle 2.
Wth respect to the supernatants of these reaction products, the total

ni t r ogerccanrdrent of T-Ynessdi e eAnitentatef ghdt atfie 8eirdngel asesh ivg e
measured. The glutamc acid - 24 1 5 OCT 2002 content was neasured by

the enzywiger tptdad banbtdihd Dt t Hibd & @ﬂﬁﬁ?%&%s@i&xﬁ&;ﬂ@érﬁ@@é

nmet hod. The anal ytical values and the rate of liberation of glutamc acid
(gl utamm-acigheondent /total nitrogen content) obtained fromthe glutamc
acid content and the total nitrogen content are shown in Table 1. As shown

in Table 1, thge rah@soloddelatl i Ajdebigheanpsoteis i t hanhygeol yged wheat

gluten obtained with the culture
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 spectrometry (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 include 1, 3-dichloro-2-propanol
and 2, 3-dichloro-l-propanol.

The detection limits of these substances according to this

method are 0.005 ppm in liquid samples and 0.05 ppm in powdery
samples.

The hydrolyzed protein of the invention is added to various

foods (wheat flour products, instant foods, agricultural,
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of . Aspergillus oryzae when using mannitol as a carbon source was clearly

hi gher than that when using sucrose as a carbon source. Further, the

hydrol yzate exhibited a strong taste. Table 1. Conparison with respect to a
rate of liberation of glutamc acid in hydrolyzate |iquid of wheat gluten
Car bon source In the nmedium Reaction tined utam c acid content (g/dl)Total
nitrogen content (g/dl)Rate of |iberation of glutamc aci dé? cT

hour s0. 100. 460. 22 - 24 hoursO0. 140.46_ 0. 32Sucrose 4 days O 8 720(8 4810

ga)é800420t§c7k 18e9e1 irqguarns mgf‘?néglrolcfsezsd'se l;Jarrso uc%0 4g11€3}g%g?1|et50|fatdays

and oils, frozen foods, basic and mixed seasonings,
confectionery, favorite beverages and the like) to enhance a
umami and sweetness, to impart thickness and development, to
impart mildness, to increase a flavor, to decrease a salty taste
and a sour taste and to mask a queer taste. Especially, it is
quite effective for (1) imparting sweetness, mildness and
thickness in the presence of soy sauce, (2) masking a queer taste
of meat product and enhancing a meat flavor, (3) enhancing a
flavor in combination with pork, chicken, beef, seafood and
vegetable extracts, and (4) enhancing a spicy taste or hot spicy
taste in the presence of spices.

Since the hydrolyzed protein of the present invention has
a weak aroma, a light color and a high monomonosodium glutamate
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 umaml 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.
B Mod e . - he I .

The invention is illustrated specifically by referring to
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1. 7010 days0.870.471.85 The follow ng incubation and hydrolysis were
conducted sterilely. Two liters of a nedium (pH unadjusted) containing 1.5
% separ at ed soybean protein (trade nanme: "Ajipuron E3", supplied by

Al inomto Co., Inc.), 0.5 % nmagnesium sul fate - 25 15 QCCT 2002
7-hydrate, 0.25 % potassium chloride and 0.25 % sodi um hydr q sppat e
were charged into a jar fernenter having a total volunme of 5 |ters and
aut ocl aved. Aspergillus oryzae (ATCC 11499) was inocul ated therein in a

usual rr&mlréefo1Ibeihgcmﬂa@mpp@swasnm@d@ﬁt ethati n&v drafiper akufiet AfirdGdgwith a
stirring rate of 600 rpmand an aeration rate of 1/2 vvm During the

i ncubat it .+ He @l uagsks0l ution was added intermttently in four divided
portions such that the total anmount of glucose added was 1.5 @6

(me'ght/VO|u%E§§¥##L£E§ ngggg t natin i gt he culit HLdId not
exceed 0.5 % Furtner heé Tncuba a%ﬁwas cogtlnae &%% % sodi um

L- gl ut aqi% ala;%uehﬁgb%%%lh@ad' gt el{acqr:(la ?f tehEU'lEﬁgeaé(')ffecgfgl t@rs 5 ubat i on

was conple ars H sYcal'tare’and as %

wheat glut e Ja ron QX" p to Co.,.Inc.)
dlsper5|&#?&ﬁ Iﬁ%ﬁffghgfﬁix%ary%ﬁggn? Eg_ij§Wg§g$éhll?Qg
smal | -si_zed jar fernenter at 35 for 8. hours mhl e con uct i eration and
mlrnn@ﬂﬁﬁgﬁuﬁ% %ﬂ%ﬁﬁ%Béggq% %ys cti'bn was
conducted at 45 C for 16 hours This hydrolyzate was subjected to

sol i d- | it&\® B3EpaParPIP kT Alyed heuéﬁﬁép @a%@fitwﬁemf SAMIHP P It was

concentrated with sodi um hydroxide in the sane nol ar_ amount as ammoni a of

the fil gt EnpyikikrsobPhus sabomnst shemd cednBoecanfbnl BRIKENE, cdicent rat e
was adjusted to pH 7.0 with the addition of - 26 1 5 OCT 2002

hydr ochHgias aas «d Wadiad SHelat -Saidrama Zken ht TSP ecFbyedp - ni Hig e . CahSr oduct
was cool ed, and the precipitate was w thdrawn using a Buchner funnel, and
spray- dﬂu@PLkﬂQQ;QPQﬂsﬁ@Q%@ﬁﬁspray drier to obtain a spray-dried product
The total nitrogen content, the amoni a-type nitrogen content, the sodi um
chlori de contThet gluf@NFimnee s micid vadivd 1@oﬁt<éﬁplgr$dwﬁemeéauéﬁﬁdoxu‘g‘m

content of the spray-dried
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 vy~
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
(containing 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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product were neasured. The sodiumchloride content was cal cul ated fromthe
chloride content, and the free am no acid content was neasured by the am no
acid analysis . The reducing sugar content was neasured by the
Sonogyi - Nel son nmethod in terns of the glucose content. These anal yti cal

val ues are shown in Tables 2 and 3. As shown in Table 3, hydrolyzed protein
with the strong seasoni ng power containing 29.9 a (wei ght/weiygh§0T Q002
glutam c acid (as nonosodi um gl utanat e) and having the total nitrogen

cont ent gbn g 1o 4y 91y LU ARG caneel penl 3k cam 10 18 il POLENL cBL 55 4 ¢

(wei ght/wei g could be producéd as t ray-dried pro ydrol yzi ng

o o ar S8 Aty WAL SBobES_RasOeRRIL! CHErRESTPoRRY I MOt et
and rate of liheration in a sgra -drf' eg product Am no ac'dermunt | i ber at ed
| 100Rat eSbtFEEBerait§ &g absorbance of the supernatant in this reaction

~NAsp2. 460, 27Thr 1. 720. 19Ser 2. 740. 30d u23. 562. 56Pr 05. 140. 56d y2. 050. 23Al a2. 0
10. 22Cys®0babion\e s reaswmkbed. 826. N ite £1nghenogh aymaBho. a8 Y bt B2~

0. 07Phe2. 020. 22Lys1. 260. 14Hi s1. 030. 11Arg0. 170. 02 Total ~_ 55.44 ~_ 6.09
Tabl e 3. Thaanzroth viat acs iofita Splayndl vedoprodlvt ampahydiroxiamées@ont ent

/ 100Cont ent based on nitrogen (gl g~N)d utam c aci d*29. 92. 59Tot al

ni t r ogenge 1 2L 00T talden ebeanheice duerisEoned 098udi iens was defined as

chl ori de4. 370. 48Amoni a-type ni trogen0. 480. 053Reduci n su ar1. 330. 149 *as
nonosodi Lmugitit 4t e

P 1 1 ‘Prod . ¢ . bial ] havi
. i g . _— . 7 113 |
Two liters of a medium (pH unadjusted) containing 1.5 %
lactose or glucose, 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
orvzae (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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- 28 1 ~OCT 2002 The invention provides a mcrobial culture having an
i ncreased gl utami nase activity. The use of this microbial culture can
produce hydrol yzed protein at good efficiency. Since the resulting

hydrol yzed protein has a high glutamc acid content, it exhibits a strong
seasoning power, and is quite valuable as a seasoning. - 29 ~ 5 0Cr 2~2
CLAIM5 1. A process for producing a koji nold or yeast cul{grgcthagpng an
increased gl utam nase activity, characterized in that catabolite repr essi on
of said g)flu am nase |s rel eased dC\JI‘I I’l%al E\cubatéon of r a yeast
capabl e" Nt bla\fts&ﬁ‘i raf@ ©t F35 ﬂ“s%%‘r”&‘éer s %‘bsq %

i nternedi ate sta e of the |ncubat|on as required. 2. The process accordlng
to Clalﬁﬂ?unWhéﬁgﬁﬁqmﬁ@%ﬁﬁ%ﬂxﬂﬁQQPQ%ﬁw%%gh0%3F§°?§IEé§e@°6ﬁ féedi iy a
carbon source either continuously or intermttently during the incubation.
3. A koftiimesl ghat geasliutamingse pawidvsesh wilitdr gdyedsgl- ut Bhihase ddtd vity
produced by the process according to Claiml. 4. A process for producing
hydr ol yzed pobdt diattadegr ather iczetbom tsloatrger oveth itthesubjpect rgite o of
reaction with the koji nold or yeast culture having an increased

gl ut am pase maQtadtdidny raQeerséidnghieo celtabmll tien rcpe epysasen cerddfimpratveal yti c
enzynes and either in the absence of sodiumchloride or in the presence of

sodi um ¢hleoan@deinat o eaneeMiraideon of 3 % (wei ght/volune) or less. 5. The
process for producing hydrol yzed protein according to Caim4, wherein when

protein is subjratiad theh NBatblkenwwst sbheakohicaBbsh Woweass xuw tare, the
reaction is first conducted at a tenperature range of from15 to 39 C while

conduct iseg i@l ald Pruadithed | 1LhfdratldwbRendied {gMREAL W@ rideget®f from
40 to 60 C without the aeration.
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

the addition of 1.0 % sodium L-glutamate 1l-hydrate as a nitrogen

source in the intermediate stage of the incubation.

g le 2 luct E {crobial 1t havi
. { g] . o . ; {13 :

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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6. Hydrol yzed protein produced by the process according to Caim4 or 5. -
30 "1 5 OCT 2002 7. Hydrolyzed protein having the follow ng
characteristics. (a) Wuweat gluten is used as a starting naterial. (b) The
glutam c acid content in the total solid content is between 16 and 36 0O
(wei ght/wei ght) as nonosodi um gl utamate. (c) The total nitrogen content in
the total solid content is between 8 and 13 0 (weight/wei ?\rﬁe T( The
total amino acid content in the total solid content is be (]1 and 72 %
(wei ght/ vei (e) The sodium chI oride content in the total solid content
is 14 9ftwé ?‘@ﬁt F\%@th@eokoﬂés@‘) @ ]S'Iilffé)?‘é%l%ﬂé?ﬁgl%ﬁa&‘ o emnd it he
total solid content is 5 % (wei ght/weight) or less. (Q)

Monochl &aahPér 8xypespamerss apd iRt ©or ofudFamiantare disedncubatipn

. A A3. As3L. AF9. Aal % AN

. AN. AL ( waA9 monancAleNd sl aASremied aAdras of( f30ALIC. AG.tAs aAR&IAXAYOAHatASSL. A& A
&a. Ar. A. A3. AFNF67GNB4TU>u{ | ! *+8} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] o] &djic ajpra]aaa] ] cad cat] T@r) ced ta] oA tAR caimafoa) d8] abake<a! | INLimg| w
rmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
aj ca] ca] ca] Ca%]ﬂt@]rC&]}fea]c@ﬂ‘]plae]t(i@n ©F tBé incubation, the glutaminase

hi v wxYZpq" #RS[ \ ezupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

] ca] ca] galraalica] 6] enkcal tal galea] ataleftals ahgakcad sal €f IRl amount

}xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]lca]ca]calc

a] ca] Cab@k@ﬁ}:ﬁﬁ\hﬁék%a g8bgataal fahe ctPRGe 1iquid was 0.011 (u/ml)
1<E[ } xsni d?XSni ] ca] c™a] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] c*a] c”

a] cha] oAkt afal&ad calglahcial ¢aakienql (Al galtacda ( 4i636€he carpon

2JKPQWWeopwxzupkf a\'Wii | ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] cfa] cha]c”*a]c”a] ca

] f;gg]\\%ﬁa\ \3\%?]%2% ca}j ]ncg]ﬁé]}&a g%!a %ga]:qg% c’\l/f&kq?cal] cé‘f’cé] ca] ca] ca] ca
]$°C/§]’.>Ica ﬁ%a@/ﬁ ﬁa‘l ﬂ “]ag ca] ca 8 B ] gaﬁ caﬁ c"a)] c"a] cnal
?;ﬂ S ?f‘l\'? }n%?]]ﬁ%a}j%ah%ak%@%ﬁ\% i)f ?iéc’@%‘]q fgla ‘géa (]:ng I'c%] cal%cg] ca] ca] ca
}#IC—IZ] ;A#kg‘g%%%@% /gt/e(f}ﬂ%m r%aﬁ]é) caﬁ%] ?J Q]h Sg %g]a]cc?ca]caﬁscal (():a] cal ca]
57 R R SVS) PR L] ERpCaE e ey
cal cal C%Jsgﬁlrﬁi@%al oL aaecaalt%@ GRS R S el o))

+&+' +( +1+2+} xsnhh\ cMa] c”a] c”a] ca] ca] ca] c”a] cMa] cMa] c”al cnhal c
a] c’\a]( C%zgl c}@)r(r]ou’(1 \gé]% ca c%a] ca} caj I:a] c!a] c!a] c!a] c!a] ca} ca2]+5+D]+y++]+++1] -

---------- | E/. /////////00n00 e ]Xc]ca cal ca ca] a] ca] ca]
ca] cal ca] ca] éjecra] ggf@a]‘géf&g??a‘]'% ] ca% % cglfglﬁﬁ a] %%1 ‘]é‘f(:’fa?% 1@l 1MLz
1{11122+2%%%%? -glutamate 1l-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 of 1.0 % sodium L-glutamate 1-hydrate as a nitrogen

source in the intermediate stage of the incubation.

- 20 -



333333X33374@44444| wmhc”Yc] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca! 46J6K6_6" 6u6v666666
6666667777777799c:d: : :;
}xsnid_Zc]]]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca!;;; z<<<<3=4=========>>>>>7
?G?H?????@a0) xsni d_Zc]]]]ca] ca] ca] ca] ca] ca] ca]ca]ca]calcalca]calcalcalcalc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! GNABCBVBZBj DxEy EEEEE3H=H?
HLHHHEI FI [ | GJJJJIKK#LVLWLBMM wr mhc”Yc] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj gaper!20dxN,
N<N?N@Ni N NOODPPEQZQQQSQYQZQQQcmRTRRNBV\SdSTTﬂ wr mhc”Yce] ] ] ca] ca] ca] ca] ca]
ca] ca] cgxahpbd al(Bapdaktdlona Gal 0a Elef caac 8R] ca] ca]
cal] ca] caI T WWFW—IV\Y/\Y/\Y/\XX X} XXXXXXXYY Y7Y8Y—Y>YIWSYTYVYW({ up] d’\X| wr mhe”Yc] |
it eAgbdatitnhininbe®ak 4 TC 3 pdela] ca] ca] ca]
ca] caj ca] ca] caj ca] ca] ca] ca] caW([ YYYYYZZ+Z Z<7777777777777[ [ [ [\ V'V [ wm
hc~Ye] ] ] ca] calwa]lcial«a] e8] tliod erldiainca] ccadxctadnailc@]lcas] %ajna]c@ae} cd].cakca] cal ¢
a] ca] ca] ca] ca] cajcalca]jcalcalcralmn]]]]_! hakazabbbc
ccddd~ytwp eypdet 6aécalead cal calaealeal el @@]ﬁalt@a] czah@a]x@a]eqa] capg akc”al cha
] c”~a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! dDddde8e9e@2f 6f 7fiffffffff#g$g
Hol 999999909881 wakira\ N @id Yokl 6absal aaherleliahthabiedghapabeilaal ¢ghcal cal c
a]J ca] ca]ca] ca] ca] ca] ca] cra] cha] cMa] ca] ca] ca] ca]ca] ca ca]pca

th]Hhh'@fé&st@&lPi MYEMEREOREARE B SASBRSSSRRN H_ZY ﬂ>s Leaksal cal ca

U] ca] ca] ca] ca] ca] ca] c*a] c”a] ca] ca] c”a] cal] ca] ca]ca] ca] ca] ca ca caj ca] caj ca]
cal cal cal gal A ST AL TN W%l LR ST
a] Eglcé]n@?/y?]%()@];g?aéél %\l‘\/\liqcl/dEU]geng]hc s]pcaa] ca] 5‘] ‘é%?d&]‘z‘i’}%f‘ca] Vc%afc’\a] caj
%‘g‘Lf%%]m%]?%%%?!ﬁi@soﬁeS%%&ffﬁ%}E@%qﬁ% Gits Eg]ﬁi‘]féi&f*i%z% f@%afca] cal ca
Ul cal cal G4 c&LKAT €01 o] AT of SOFE ATt ea) E4168] O o] d2Tod )  4pe) oa] ca
] gg] gg] gg]gg]fg]gg] %@% %}cg‘]] c %ica(:f% Tca] ?ahg}al]{]s] fca éa?ca] EL?CZ} gg] gg
| cal cralE] EnapOa i of cgfﬁﬂa%?ﬁcafckﬁ B S e A L S
i %@i i '%sg*’taugij%ﬁsf%ﬁ*“fha e
cal cal cal ealcal cal calgalolcal ol ool cltplenl sabeghoslesl sl cakeal sal calcal

10% & 0%& £100& () - #10% & ()-10% & ()-&ul* () dE:/ 10t
10t >1gg/% gz”ioé&h?)‘rgwlo%& 8 f5 Q=@ 0

o W‘?ﬁ”%f@e%%@‘%o e
10031098 | FLEARRE L ghsbPeret 1 g Tabe oo Ty A ?%W@fﬁrwa%()-

I 109% k& égan O%Egrggly hi vW?PE:

one in whlch 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 l-hydrate as a
nitrogen source was added on hour 17 from the start-up of the
incubation which was the intermediate period of the incubation.

After the completion of the incubation, the glutaminase
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activity of the culture was measured. As a result, the amount
of glutaminase produced in the culture liquid of the medium A
was 0.002 (u/ml), the amount of glutaminase produced in the
culture liquid of the medium B with a continuous addition of
glucose at the concentration of 0.2 % or less was 0.022 (u/ml),
and the amount of glutaminase produced in the culture liquid
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 1l-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 low
concentration to release catabolite repression was improved to
approximately 11 times in comparison with the amount of
glutaminase produced by conducting the incubation with adding
glucose, which 1s 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.

P le 4 Product ] E  crobial ] havi
. gl . o . |

Two liters of the medium A (containing 1.5 % glucose, 0.5 %
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1 109%@& ()- L1 10%@& ()-L! 10%@ ()-L! 10%@& ()-L! 10%@& () - 910%G8k (9CTORME I0ABEdE&
dE~

_@
L ol OUEE O IO () L(LIOWER () 8 108 §)5 UG 0, QU ()- de
10G10%E () LFLONGE () 010U 0" (LA 08 41 L85G e,
109 ()-9Sglo%& ()-f# 109% ()-'"/(i((((& ~_@bC ! 10%& ()-L10%& ()-!
L$10%&' Oy 3 tFedoReEFrachomnd -13 10%2 Y SEFOROL) JPRamAsi uatga) ) were
10%&' ()-L& 109%& ()- $10%& ()-L"109%& ()-  10%& ()-L109%& ()-]*Dty+++++++ @
1L charged into a jar fermenter having a total volume of 5 liters,
and autoclaved. Then, Bulleraderxii (JCM 5280) was inoculated
therein in a usual manner. Subsequently, the incubation was
conducted at a 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 continuously added
to maintain 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
nitrogen 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
glucose was 0.252 (u/ml), and the amount of glutaminase produced
in the culture liquid of the medium B with a continuous addition

of glucose and an addition of 1.0 % sodium L-glutamate 1-hydrate

on hour 24 of the incubation was 0.486 (u/ml):
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concentration to release catabolite repression was improved to
approximately 2.1 times in comparison with the amount of
glutaminase produced by conducting the incubation upon adding
glucose having the high rate of assimilation at the high
concentration from the start-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.

E le 5 (Lil . F o] . (4 £ ; ]

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 -



| @10%H& ()-F CBJBKBLBMBZB. Dj D3H @!! 10% 0& () -

I SI 10%008& () - SS! 10% 0& () - SF"910% 0& ()- 10H 10H 10H9="10%& ()-3H H,
H<HEHLH H | GJ_@ ! & 109%4& ()-! 9! 109%4H& ()-' 9! 109& ()-' Y"10%4& ()- 10' o 10' 0
10' 0&=ML0% 0& () - GJJ#LBMVWNNN} ASH=! | 10H 10H

1OHL=MLO%H& () - ! +! 109%HH& () - +! 10%4& ()-!10%4& () -! & 10%H& () - NNOOPTRR} A <SH

=I1L # "109\ & ()-# "10% & ()- "10% & ()-10% & ()-! 15.0CT 2
1 109%\ & ()-!110%\ & ()- RVETSUSVSVBAST* V- @ ! 11 10%% () - ! 1096%°7) s 1004 (

%Lleo\ %OgntleoﬁthééLso%hégLég&iég }"331/00 ée&legl)z_y;kna ic meth)c()lg,—@n!d! ft felq:oc/)(\tgél()_ 10H

nitrogen content by the Kjeldahl method. The analytical values
and the rate of liberation of glutamic acid (glutamic acid
content/total nitrogen content) obtained from the glutamic acid
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 orvzae 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 time content (g/dl) content (g/dl) of glutamic 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
Mannitol 24 hours 0.65 0.46 1.41
4 days 0.80 0.47 1.70
10 days ) 0.87 0.47 1.85

Example 6 (Production of hydrolyvzed wheat gluten)

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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1 10% 0& 1Ohyeinat0% 0826) - $1potdd@ssium chloride and 0.25 % sodium
hydrogenphosphate were charged into a jar fermenter having a
total volume of 5 liters, and autoclaved. Aspergillus oryzae
(ATCC 11494) was inoculated therein in a usual manner. 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. During
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 ligquid 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 of a 5 § wheat gluten
(trade name: “Ajipuron G2”, supplied by Ajinomoto 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 hydrolysis reaction was conducted at 45 °C for
16 hours.
This hydrolyzate was subjected to solid-liquid separation

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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1o &>N[L%/°c§‘rcg%hlor1c acid, and heat-sterilized at 80 °C for 20 minutes.
The product was cooled, and the precipitate was withdrawn using
a Buchner funnel, and spray-dried using a disk-type spray drier
to obtain a spray-dried product.

The total nitrogen content, the ammonia-type nitrogen
content, the sodium chloride content, the free amino acid
content and 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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() - 0+, 4p<=BCi H01MP*Hoe& ()|- Oh " 109g8Q9)- Oh" " 10%e& () - Oy %e& () -0 h"" 10%
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val 2.62 0.29
Met 0.87 0.10
lie 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

Analysis items (gﬂrggl;t) Content b?gg.iNc;n nitrogen
Glutamic acid* 29.9 2.569
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

Ind {2l Applicabili
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glutaminase is released during incubation of a koji mold
or a yeast capable of producing glutaminase, 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 1is released by feeding a carbon
source either continuously or intermittently during the
incubation.

3. A koji mold or vyeast culture having an
increased glutaminase activity produced by the process
according to Claim 1.

4, A process for producing hydrolyzed protein,
characterized in that protein is subjected to a reaction
with the koji mold or yeast culture having an increased
glutaminase activity according to Claim 3 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.

5. The process for producing hydrolyzed protein
according to Claim 4, wherein when protein is subjected
to a reaction with the koji mold or yeast culture, the
reaction 1is 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.

o. Hydrolyzed protein produced by the process

according to Claim 4 or 5.
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7. 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 1s between 16 and 36 % (weight/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.
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