|  DESCRI PTI ON YEAST MUTANT AND YEAST EXTRACT TECHNI CAL FI ELD [0001] The
present invention relates to: a yeast nutant accunulating free L-glutamc
acid and L-glutam ne, and ribonucl ei dacid in si gni ficant anmounts in a
cell; and a yeast extract obtained using the yeast containing natural
L-glutanmic acid in a high concentDBSCRIPTHION exhibiting good taste (umani)
having a strong first taste. BACKGROUND ART [0002] Followi ng in addition
to the trend towards healthy products, natural products, and additive-free

products, problens on tYEASTFMUTANT AROISEASTHEKPRALGVI ne spongi form
encephal opat hy (BSE), expectations for a yeast extract that is a natural

seasoni ng have been rapidly increased. As a yeast extract, a nucleic

aci d- based extract in which a rj an aftertaste is strengthened,
and a pepti de-based extract img$¢%é§i§:5gfyDor t hi ckness of the taste to

foods, \fooih are recently attracting attentions, are actively devel oped.
[0003] On_the other hand, as a nethod of adding a yeast extract in which
umanm havilhg Praserftinvensien gelpigs &y agsatt HaRay agsimylpingresLghppmicasidandpy

gl utam ¢ _aci.d.: : . [P¥ o To 'S g&%ﬁgﬁj if j ut amat e
(MBG) frio% {a%én%l&?glhggg‘fcgél&g&ﬁ Iﬁglg&/fnﬂ%gn e%iegsﬁf)l%%;ehf %‘?pad%e\%gq %??%tjg t he yeast
extract obtafielfusmgehapdasseoniziniyg nbtural dxgliipingic acid is b bigh doncérataeioh adcument 1,
there is a nethod of producipng.a yeast _extract in which a glutamc acid
cont ent CFQbEWH&H%EPSP?y{“m} gfi"r‘i@g apfrofedifst g free gl utanic acid

accunmul ated in a yeast through nmutation breeding, or as shown in Patent
Docunent 2, there is also an attenpt to enhance a glutam c acid content by
keepi ng an extract extracti on BAGKRGROMNBARIrt her by inproving the
producti(?(gmret hod such as treating wth an enzyne. However, the glutamc
acid col in thus produced yeast extract is 14.5%or |less converted

into the FONé Wit iRhd@tisRdl tERal towdr8$ E&flthy %%dlﬁ_@ts} Muﬁéﬁﬂ)ﬂéﬁué@, an@wer thf'in
that of a wheat gluten hgldrol ysate that is typically used as a glutamc
(]

aci d- condditing-fige sroslvotsi prgblents on the safety of foods, such as bovine spongiform

encephalopathy (BSE), expectations for a yeast extract that is a natural seasoning have
been rapidly increased. As a yeast extract, a nucleic acid-based extract in which a rich
taste or an aftertaste is strengthened, and a peptide-based extract imparting a body or
thickness of the taste to foods, which are recently attracting attentions, are actively
developed.

[0003]

On the other hand, as a method of adding a yeast extract in which umami having first
taste is strengthened and which is represented by glutamic acid, a method of adding
inexpensive purified sodium glutamate (MSG) from the outside is well known and
examples for developing the yeast extract itself are not so many.

For example, as shown in Patent Document 1, there is a method of producing a yeast
extract in which a glutamic acid content is enhanced by enlarging an amount of free
glutamic acid accumulated in a yeast through mutation breeding, or as shown in Patent
Document 2, there is also an attempt to enhance a glutamic acid content by keeping an
extract extraction rate low and further by improving the production method such as treating
with an enzyme.

However, the glutamic acid content in thus produced yeast extract is 14.5% or less
converted into the content of a sodium salt thereof. Since the value is lower than that of a

wheat gluten hydrolysate that is typically used as a glutamic acid-containing seasoning, it



is not at a thoroughly satisfying level as for tastes. Further, there are
such problens as the lowering of the cell yield per sugar by a mnutation
breeding in Patent Document 1, and thé |imtation of the production nethod
due to a |low amount of glutam c acid accumul ated in a yeast in Patent
Docunents mdt af0thottriglyosatisfying lyed st f@xastact having a high glutamc acid
content by various production nethods corre poqu to a Eéoduction desi gn
with prodhetthey; thereeapsashreflempagtie dopverng of thrieall yigld ReppigeE Y fon, it is
necessa by : R TR BkioR bof 1! HbRi6n felibqareunul at ed
in a yeast&u&nnt %@1:@%@%“%’3%?%@&%%3‘%@ \rﬁlﬁjtﬂy 1gf t he I%:llel I .1 n[ 0004] Wile
sodi um g alloanmheurpod gdlitadichyidmcagulatdtie niyaast sn Bgentidcatredt Dut si de of a
cell, in _the production of a yeast exiract,. glutamc acid.is necessary to
be accurruF%rt‘g?i'e_{Mpf“rgi%yeé‘St i}‘é@%’i%é@}&a.h‘gémlf’%?'té Ciog]‘e%_ﬁ‘{ & UPed that in the
cel I, apnatahl hefbdOWH@boRN A #8 SHak(RA dedigh RBhRGkuCY BigabRibfact s, so
that it'1s not easy to accunmulate glutamc acid in a high concentration

wi t hi n nieetingethe indiserad apdicstion itismepassary thspectagulany anaregshesampunt € pool of
free ampno acids in a yeast cell, ..it is found that .glutagic acid is
present gﬁ‘ﬁ“’l“é‘ua aﬁ&‘&ﬁ‘c‘%{e@ l?ﬁyﬁaséwglﬂ}l%lgﬁﬁeﬂﬂ%H’ﬁlpﬁ?(i%uggy Pgmeﬁﬁ@sent in large
quantitYO(jOa]a vacuole (Eur. J. Biochem Vol. 108, p. 439 (1980)). Thus, if
a yeast "accumul ating in a high concentration, not only glutamc acid, but
al so gl ut dhilesodiunaglutamate produent: hyusing bastesiaily aguamiptésborade rbpedl. by an
enzymat i,c conversion_of gl.utam - wWhi I roducti on
o 2y elErr AR P ik PP G AN B helugfty ¢S P BRhIRGY pb
enhancegegast &lPoFEivithver, if 906G Ectuted tRatie e dalicaimetiboBsm bynteolggstem such as

reconbi nati on of Saccharonyces cerevisiae which i ? a .non B‘l oj.d | aboratory
yeast, a&feedbepknhibitionsictsaphthat#ihaetsemnly acrurulgie @ uamic add i apigh gl ut ami ne

inato t . 4% s built and fromthis yeast, a yeast extract
havi ng gﬂcﬁﬁ%%%ﬂég%ﬁ cc{%lhtent of 16.2%is produced. However, even by
usi ng a g@here is achnhepat thanby yetndlpes ofithe poamfiree aofinghadsimacyeasticdlland

glutamne is lowand it is not more than that th | ut a ci.d content of
t he obt &ilﬁgﬂmgé]%?égﬂ’é%?Wé‘@fd ‘F@r%?e’i’ti‘f‘?"?rgeﬂ 1@26)0%0589;%@%1} ?Ién(ijgllu "¢ Ke content

of a sogjdm$Rlded NBLERS in ol VacBAEI(ELON. Bib&iRns VEL. 188, gleme (19890 Mihaatif on by
i ndust ri’zjfaelfg yeast% (gxlllfét h%lpélh SI ol c(ly and 1wi th al ovyerlse]_d srgoru }é)lti on ability
or by Canydastiacarmiulatingyie adtigheoncanfrationsneronlyagliemiapeifli bup alse ghitamingul t .

Further, it J.S. not desi r.abl t hod .at present .. . r oduced
gene r el 4‘@ ml‘%f%'f' 188;)‘%2,6‘1%% gﬁ ggvel(f%g?@' i %nzlgglra PIE g?lg‘%g%%rhsgéu@?g&éont r ol
of a | aywhds 8 us®3 SR EheQfro@@tioH BE b Seast extract in which the glutamic acid

content is extremely enhanced, is possible.

[0005]

In Patent Document 3, by a gene recombination of Saccharomyces cerevisiae which is a

monoploid laboratory yeast, a recombinant strain accumulating free glutamic acid and
glutamine in a total amount of 5.4% is built and from this yeast, a yeast extract having a
glutamic acid content of 16.2% is produced. However, even by using a gene
recombination, yet the total amount of glutamic acid and glutamine is low and it is not
more than that the glutamic acid content of the obtained yeast extract is a little over 20%
converted into the content of a sodium salt thereof. In addition, the similar gene
recombination by industrial yeasts with high ploidy and with a lowered sporulation ability
or by Candida utilis yeast having no sporulation ability is difficult. Further, itisnota
desirable method at present to apply the produced gene recombinant to foods, because
there are barriers such as the control of a law and a resistance of consumers.

Thus, there is such a necessity that for producing a yeast extract containing glutamic



Thus, there is such a necessity that for producing a yeast extract
containing glutamc 3 acid in a high concentration, the gene reconbi nation
is not used, and a yeast accumulating3 free glutamic acid and gl utanine in
a high concentration in a cell by a natural mutation is bred. [0006]

Fur t her acid irs ¥ highgioatdntradbh,ahé gafe rgtambinatoonss ndt @ed, Md-agreastykcwendating or

5 -inosinic acid for the taste is well known_ and r prodyci ng. a yeast

ext r act ITR&givRnis eridigd @heamine i aihigh eanceniration 1p 8 Cali by a nawral riteioRidi i ng
besi des &Pe above am no acids, ribonucleic acid (RNA), which is a raw

mat er i aF or nucleotide, also in a high concentration. [0007] Patent
Docunmenf0006] Japanese Pat ent Application Publication No. JP-A-9-294581

Pat ent Do t 20 J Pat ent . Appl i catj on Publi.cation No, .
3P A 2000 TRSBGE BB UE ISGkLHES SIS S ABKCAEId App - MEdieciid For
Publ i cateQRutdNR wel PkrftswdDiker %gé%@&in@é 2Gebde i Phavi st hENit iFrobl em to be

Sol ved by the Invention [0 n-view of the above, the present invention

pr ovi depreferrealttanat a yleais corrininghbestigy thegabave aingle-dcidsatborfuctest adihER A by

cont ai niﬁ ql utam c acig in G{@rgﬁ armxlnt. I n rol ition, the present

i nventi 81 %’Tﬁem’é?&éﬂ Auglephds. AR AT A NEREOPSHETIS i by cont ai ni ng
]

5' -guanpjoog] acid or 5 -inosinic acid in a large anount. Further, the

present invention provides a yeast _nutant accunul ating glutamc acid,
gl ut ani Reteatddoqunmsah Liclaprresa Epignt Applicatier Bublisgtion NPOJP’Ao%gaﬁﬁlng such a

east eyl.r | J and
iynt ensi %/S%Celgtf%%%&que%? g%/\%lp g&%f‘ ?'éqt%ﬁﬁz?# %lg:gﬁﬁlgb&ggcgggﬂgf’ gﬁ‘w%g‘égdsﬁ@ﬂ@lgggr esult, the

i nvent oPseht IDstunttat 3 Alapaest Ph@ntippsiivatiogRoblicatiae No- IR A2G02€E7 1061 or gani ¢
aci d anal ogue-tolerance is inparted by inducing nutation surprisingly
accunul ates free glutamc acid and glutam ne in such a significant total

anount as 10% by wei ght %IS‘@H@SI}JR&%TH@'INWTECONW” accunul at es
0

ri bonucleic acid in an anount o y wel ght or nore, and conpleted the
pr esent Probleamtd enSolved by therinvemtida, t he present invention provides the
follomﬁﬁg pects: (1) a yeast nmutant, in which free glutamc acid and

gl utam 08k e accunulated in a total amount of 10% or nore, based on a

vei ght  of 1,2,idhbra! dbove, the present invention provides a natural yeast extract having a
high-impact first taste by containing glutamic acid in a large amount. In addition, the
present invention provides a yeast extract having strong umami by containing 5°-guanylic
acid or 5’-inosinic acid in a large amount.  Further, the present invention provides a yeast
mutant accumulating glutamic acid, glutamine and ribonucleic acid in a large amount for
obtaining such a yeast extract.

[0009]

The present inventors have made extensive and intensive studies toward eliminating the
above drawbacks. As a result, the inventors find that a yeast to which organic
acid-tolerance or organic acid analogue-tolerance is imparted by inducing mutation
surprisingly accumulates free glutamic acid and glutamine in such a significant total
amount as 10% by weight or more in the cell and further accumulates ribonucleic acid in
an amount of 5% by weight or more, and completed the present invention.

In other words, the present invention provides the following aspects:

(1) a yeast mutant, in which free glutamic acid and glutamine are accumulated in a total
amount of 10% or more, based on a weight of a dry cell;
(2) the yeast mutant according to (1), in which ribonucleic acid (RNA) is further

accumulated in an amount of 5% or more, based on a weight of a dry cell;



(2) the yeast nutant according to (1), in which ribonucleic acid (RNA) is
further accunmulated in an anmount of 5% or nore, based on a weight of a dry
cell; 4 (3) the yeast nmutant accordirfg to (1) or (2), in which the yeast
mutant is tolerant to ethyl bronmopyruvate; (4) the yeast nutant according

to (1) @) {RlyeadtmomniteBedrimgyte @aptorfR), anivhich thoyakanitahios edlenght to ethyl
bromopyruvate and 2-oxoglutaric acid; (5) the yeast nutant according to any

one of pwmepyryv@le; in whi ch the yeast nutant is Candida utilis 36D61

acce m t he
§/eastsﬁ1|§| aq%'rgg&%sgg:g% %ﬁlnrj%]t&g?mréj %{Qﬂ?@ y%&%&@ Ic @tt@ﬁféﬂ}?east
extract beandiriatd argl 2oaddlctasicacidi n an amount of 20% by weight or nore
ted int t of d d th t
xt 1t act (ol BGrammA e 850 Ing AT A Pty boas B Rr LB Pt ettt a ns
S - guan@anzdﬁ%‘ﬁ‘zs%@ﬁ6i§a&c@s§§J Q{xﬁn&?'ﬁz}&(fl pp1gdgyylic acid in a total anmount

of 3% by wel ght  or ec s of the Invention [0010] Although the
yeast mgaa tyeza;t extrati prpdticedaftomrthoykaremtitaot astdescriired e any pmevefi() or(5).9n a

strain o t ed wi t hout rfo m ene_ reconbin ccurrul ates
ol ut an &g et LierinS L Bty e it b 20 e iR ot os
al so 1 bgnuek8infto afilafhduft 6F 4 fIdElen sAMBERLE Adyeast extract obtained using
this strain exhi Blts umam having a strong first taste due to a high

gl ut ani 7)athedreegmktratt aaetdingrto Ky 1newhpbrchesyeast§t’<tr@¢téuﬁh@r¢pn@m$ to a
synergistic fecI of, 4,nosini c . and anyl.i h a
yeast extPEEY 1{’&0‘@&&85 TR HE AV r‘?@g aCM Héglt(?{n%faaq? Lgxto vm th a

smal | agpupke 0f the yeast extract and WI t hout addi ng glutam c aC| d fromthe

outside, and particularly umam property having a strong first taste can
be inparted. Here, "first taste" according to an enbodi ment of the present

i nventi spreading swiftly in the nouth at the nonent a
f ood is%é‘%ng r?‘uhezin%&s[[ %e nmouth, a taste corresponding mainly to am no

acids, peilojo a sugar or a common salt, which is based on the sensitive
tinme of nonosodi um gl utamate (MSG . In addition, " cont ity". nmeans the

t
| engt h of Altheugh theykpstmyiantageqrdng)tp an epbpdimppat Pfﬁ*‘%ﬂ’fﬁséé]tﬁlav%/“g"?éﬁ%i ned.
BEST N%a?in %%1&%&&{%%& h@a gWéEMbr%ﬁna{l&Q }dccumulates glutamine and

glutamic acid in significant amounts, further accumulates also ribonucleic acid in a large
amount. A yeast extract obtained using this strain exhibits umami having a strong first
taste due to a high glutamic acid content and further exhibits a strong umami due to a
synergistic effect of inosinic acid and guanylic acid.

By adding such a yeast extract to foods, satisfying umami can be imparted to foods
with a small amount of the yeast extract and without adding glutamic acid from the outside,
and particularly umami property having a strong first taste can be imparted.

Here, “first taste” according to an embodiment of the present invention means a taste
spreading swiftly in the mouth at the moment a food is contained in the mouth, a taste
corresponding mainly to amino acids, not to a sugar or a common salt, which is based on
the sensitive time of monosodium glutamate (MSG). In addition, “continuity” means the

length of time in which a taste felt after the first taste is retained.

BEST MODES FOR CARRYING OUT THE INVENTION

[0011]
As the yeast used according to an embodiment of the present invention, an edible yeast

is preferred and examples thereof include a yeast belonging to Saccharomyces, a yeast



As the yeast used according to an enbodi nent of the present invention, an
edi ble yeast is preferred and exanpl es thereof include a yeast bel ongi ng
to Saccharomyces, a yeast 5 belongin§ to Kl uyveronmyces, a yeast bel ongi ng
to Candi da and a yeast belonging to Pichias. Preferably recommended is a

yeast bpéleﬂgh & Kﬁly@?émmes atyRat bbﬁ)ngi@gWCdﬁdldi ad Syedstisslonging foave hi gh

ri bonucl el ¢ aci d-acCcunul’ating function. is al so. possi bl

anot her Pyzhmsi Pn&rabiaseqomm@xﬂéd 131%:]&@1561?9@&1% ) Egd@%msﬁ%ﬁﬁdq ﬁpﬂ%panese
Exam ne Leat i on Py | toed{ryg ge the
armount g’F %fﬁ?ﬂﬁﬁf lb(?niufi U c&g@%&#aﬁ*ﬁg?@l&%ﬁ ,]Alq;ﬁ gﬁ th grent

I nventi giut ?eﬁii@lﬁa%%ﬁmp‘rbv&i adaoideﬂgnw aqfroweluragshavmeaﬂapaaemﬁmhammg free
gl utam c aci | utam ne and_ri bonucl ei ¢ _aci ncentr on for

pr oduci Hgteat Amé@;gtlorekublwtmltblﬁtﬁ’ ﬁr(?‘?g9bﬁ7&tt‘éﬁ?d]€rg§éﬁedar8 it ?f‘?‘i‘l‘&“’ﬁ% rong
first ta g gh concentration, such a yeast can be obtained by using
a nut agél f“}lfcedc%d Nt such as uItraV| olet rays, X-rays, nitrous acid,

ni t rosogerani di ne and et hyl met hane sul fonate and by selecting a strain

capable  of growing on a synthet medi um cont ai ni.ng_or a c_ac
or gani c aél'iholag’fh‘lhé@ﬁ‘ﬁmi 1ﬁ"%‘“°8§‘ﬁ%%tﬂﬁr?‘§etrfsé‘ﬁ IR RS \%t}l% 3?03%1?&%51?& n

t her eof 1 d
ereo %Qg&g&sﬁls gl\fﬁ 5{%\3 r%‘%]g 89(21 g?gﬁ&:léi@béi‘d @Qﬁﬂgﬁ&@ﬁcéﬁ&ﬁﬂon fhesaiucidigat ed to

t he bi os are preferred. Specific exanples of the
or gani C yedst éxmab@gmmrlgrghhtmﬂm atidhythibitioge sirong fitst tagtedn @ihiglf ¢aaeentration,
abbr evi at ed to BPE) and

d (h
209 vph et et B < MuSRERBES B Bsng PO EY B R

pyruvic, ftL ﬁl'aaﬁl%kk%daﬁlddésﬁﬂ efd?’lméﬁul% fififoRaté @88 by selcaipliattaid eapgblut am c
acid ina concentration in Japanese Patent Appli catl on_Publj cation

Nﬁ J P]: Af grr?ﬂﬁﬁg(ﬁﬁ)a symthethy me@iungccalta@ang pwmf@ggis or 8Fga§t¢h%¢! m@&gﬁ%‘r‘i‘&
t t t 1 \ ¥
aner Ieﬁ hi Icglilqegpatlbqsn %Yﬁltl Iy%fx&chaté algé{#ﬁaﬁ ﬁlefe%f gzMn%f: ﬂo‘«? As}} b £lacid® Known as

ase and as shown in nese Pat ent

Appl i cath g RREH GRbdeBlatdiao thiFbibsyd@iithis LT §Rfidnic201d dre pmfemed n Spegifiovi ng a
yeast accunulating nalic acid or succinj c acid in thg outaj_ltde of a cell

for i npresamplgs pfide preantsy acid anpiggie ippus Ahyl blomerapvateieEeiiaicts j | i s has
tol eranc rteﬁlﬁfeléct{’] E‘j &H& ]zlo%l%f{ﬂ%rfcaatchd)@e%?na%f Sbbiaafated 89O @PMwith t hi s

agent, in a tolerance strain by using an
i ndi vi du@dpe@tgsﬂie foBMer sistiough bedrhomgevit acid knowrrios agyiuwng adid apaogisdsi bl e to

concent 1t R CHBITE B ECATBIT R AEH T e BB e e Tl BaPSse or t her.
o DR Gy S L CESRNE . 0708 ok eppe b gttt o
in a totcampound thereof, that is, ethyl bromopyruvate is effectlvge The latter is known as%n

inhibitor of citric acid synthase and as shown in Japanese Patent Application Publication

No. JP-A-2001-103958, 20G is used in improving a yeast accumulating malic acid or

succinic acid in the outside of a cell for improving the flavor of sake. However, a yeast

Candida utilis has tolerance to such a high concentration as more than 2,000 ppm of this

agent, so that it is difficult to obtain a tolerance strain by using an individual agent. By

using both agents in combination, it is possible to breed a yeast accumulating free glutamic

acid and glutamine in a high concentration more effectively than using the agent

individually. Further, by repeating a mutation treatment to impart tolerance to both agents

in a high concentration, a yeast accumulating free glutamic acid and glutamine in a total

amount of 10% by weight or more can be obtained.

Thus isolated Candida utilis 36D61 strain is extremely preferred for the production of a

yeast extract accumulating free glutamic acid and glutamine in a total amount of 14% by

weight and ribonucleic acid in an amount of 9% by weight, containing glutamic acid ina



anount of 10% by wei ght or nore can be obtained. Thus isolated Candi da
utilis 36D61 strain is extrenely preferred for the production of a yeast
extract accunul ating free glutamic acbd and glutanmine in a total anount of
14% by weight and ribonucleic acid in an amount of 9% by wei ght,

cont ai njag ghdshaich A6l Hhvidy Sstongllirghadiqe firtthapioductimndfageasigx@act r ong
first taSte, or for the production of a yeast extract containing

gl ut am centaifiog ghxamplee, as shown in Japanese Patent Application Publication
No. JP-A-9-294581, there i.S_Su : typVi he cel |
may be | oGRS &5 HHR linoﬁﬁpaﬁlreg‘gpl %‘g?‘%%‘%!‘\}g"beﬁr‘{%f ﬁ{e&?g%g F érﬁg?agr?fggh’s ed in
the embadid®Rct fehh@abihe pestuciiviveot the nelimiap baiaveered bji ghutatisin| brgddinied per
sugar and there is no problemw th respect to the i.ndulﬁr{gri al. t%roducti on

t her eof howe@L3he yorstmutant esefon teRRAENeRY of BeeERLIUFHORMHRARE present
inventipn, nay b ay. ch= Wi tri erblubtidd ur e,
homverﬁlg{lﬁgﬂﬂfﬁ é?r Slugéraaglggﬁégg?ﬁ%%rﬁﬁsﬁpﬁd{E?R%g‘% ?liegili)dust odgcti vity. For a
medi um fiRFeoguUl turi ng the nmutant according to an enbodi nent of the present
i nvention, as a carbon source, glucose, acetic acid, ethanol, glycerol,
mol assef)01dLi fite waste liquid, etc. are used and as a nitrogen source,
urea, anmg uﬁureafgm%wt}aﬁglt{gl%@ bo@BHERNG AL pRE&It islRntioh Iagbe afpbf s, etc.
are used. a source for-p osplﬁlorl c acid, ot assi um and_  nmagnesj um a
usual | BgtdBiwiseadultuavarniet emtiabosumituzes howesihe bpeis sHeRph i €IS @fmoni um
phosphat e, potassi um.chl ori de, potassium hydroxi de, nmagnesi um sul fate and
magnesi industEirbpro %ct%fy- be used. Besides them to the nmedium inorganic

salts of ZLNEmeduBPRE CultirRiORE 8fifant iatRdinglto iinémbodimenr & thelpkesent As ot her s,
vitam ns, amno acids, nucleic acid-related substan etc. ?.re not

es,
speci al inventiad as homber soumaadiicse, aceficsasyd, eih@égleglﬁﬂﬁgt%%%%& SMIH gani ¢
substances such, as corn ste | . el Y5ASHkia &b JiE@afe. extract
and pepﬁ’@ﬁ@iﬁﬁﬁfi’ G- gﬁ&é%‘faﬁ(’g%fﬁgggéﬂcsgﬁﬁ?{éﬂafa’enperal?’ure ?gh‘gr eferably 21 to

37C, nOLE RInalis cBldkite 2Btrdte sA&CerNge pktd. OrAs 4 svaraeufot phaspheripaad.erably 3.0 to
8.0, nore preferably 3.5 to 7.0, Since the or.cidu ti Viaﬁ)‘ﬁ of an?'lno a%ci ds or
nucl ei ¢ patstismad msagnesiwany gl BdustHal @Y Pardal SPRYR R SEPR RRAUEs ar y to
adopt condi tions, suitab i Bty AREGAd, ntaphbiin @hIfa8 afb] ecti ve
yeast efFIQHUM ptlé%)%?, f)(?ta;sﬂfm LROriBE, FoUEtuRAhy . 'ﬂga% . -

magnesium chloride may be used. Besides them, to the medium, inorganic salts of zinc,

copper, manganese, iron, or the like are added. As others, vitamins, amino acids, nucleic
acid-related substances, etc. are not specially used, however, needless to say, these
substances or organic substances such as corn steep liquor, casein, yeast extract, meat
extract and peptone may be added.

[0014]

A culture temperature is preferably 21 to 37°C, more preferably 25 to 34°C and pH for
the culture is preferably 3.0 to 8.0, more preferably 3.5 to 7.0. Since the productivity of
amino acids or nucleic acids varies depending on the culture condition, it is necessary to
adopt conditions suitable for the production specification of an objective yeast extract.
[0015]

By using the above obtained yeast accumulating free glutamic acid and glutamine in a
high concentration, the production of a yeast extract containing glutamic acid in an amount
of 20 to 50% converted into the amount of a sodium salt thereof can be easily performed
according to a production method known for the production of the yeast extract.

The extraction can be performed by any of methods typically used in the production of a

yeast extract, for example, a heating-extraction method, an enzymolysis method and an
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[0017]

After the extraction, solid contents are removed by a method such as a centrifugation to
obtain an extracted component.

For further enhancing a glutamic acid concentration in the yeast extract, as frequently
used for foods, a commercially available glutaminase is made to act on the yeast extract
during extracting the extract or after the isolation of the extracted component to convert
glutamine to glutamic acid.

[0018]

This yeast can accumulate, besides the above compounds, RNA in an amount of 9% by
weight or more.  For example, by a method described in Japanese Examined Patent
Application Publication No. JP-B-7-93871, RNA is extracted from the yeast and
ribonuclease is made to act, and depending on the case deaminase is further made to act.
Thus, a yeast extract containing 5’-adenylic acid and 5’-guanylic acid (hereinafter,
expressed as 5°-AG) or 5’-inosinic acid and 5’-guanylic acid (hereinafter, expressed as
5°-IG) can also be produced at a time.  For the extraction of RNA, the heat inactivation of
an enzyme by heating is effective, however, since glutamine has poor thermal stability, it is

advantageous, for example, to set an optimal temperature or time for the extraction or to
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processed to powder by further dryin A concentration pethod and a drying
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vacuum concentration method, a freeze-drying method and a spray drying method, is used.

Examples
[0021]

Hereinafter, the present invention is described in detail referring to examples.

Here, an analysis method and an evaluation method are as follows.
(Quantification method of glutamic acid and glutamine in yeast cell)

The quantification of free glutamic acid and glutamine in a yeast cell was performed as
follows.

A washed cell was heated in boiling water for 4 minutes, was cooled in running water,
and then was centrifuged. The resultant supernatant liquid was appropriately diluted to
quantify glutamic acid and glutamine by using a bio-sensor (trade name: BF-5;
manufactured by Oji Scientific Instruments) equipped with each enzyme electrodes for
glutamic acid and for glutamine.

(Quantification method of RNA in yeast cell)
The quantification of RNA in the yeast cell was performed according to

Schmidt-Tanhaeuser-Schneider method (J. Biol. Chem. Vol. 164, p. 747 (1946)).



follows. A washed cell was heated in boiling water for 4 mnutes, was
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(Sensory eval uation) The sensory evaluation of the extract was perforned as
fol | ows Ltd)-sanpl e was prepared by dissolving in warmwater, |% of a powder

g)lj'; |r ﬁgt é%ﬂ%%ﬁc&ﬁ%@g%f?’%ﬁcﬁe%e hhRwaersaRt &xdlabgn of the common salt
5°_nucleotide in the dry powder yeast extract was quantified under conditions disclosed
in Japanese Examined Patent Application Publication No. J P-B-7-93871 using a high
performance liquid chromatography.
[0023]
(Sensory evaluation)

The sensory evaluation of the extract was performed as follows.

A sample was prepared by dissolving in warm water, 1% of a powder extract and a
common salt so that the concentration of the common salt during drinking the sample
becomes 0.3%. By panelists capable of recognizing umami of MSG in a concentration of
0.05 g/dL, the difference between “strength of first taste”, ”continuity” and “strength of
umami” and those of the control plot were evaluated in seven criteria and the result of the
evaluation was expressed in the average value. Here, the criteria of the evaluation of first
taste, continuity and umami in seven criteria evaluation are as follows. “+3 points:
extremely strong, +2 points: considerably strong, +1 point: somewhat strong, 0 point: there
was no difference with “control plot”, -1 point: somewhat weak, -2 points: considerably
weak, -3 points: extremely weak”.

[0024]
[Example 1] (Obtaining mutant)
The strain of Candida utilis ATCC 9950 was cultured in a test tube containing a YPD
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[0025]
Next, the parent strain and the obtained mutant were cultured in a 30 L fermenter-scale

to confirm the productivity. A test strain was yeast cultured beforehand in a conical flask
containing a YPD medium and was 0.5 to 1.5%-inoculated in the 30 L fermenter. At this
time, the medium composition was “glucose: 6% by weight, monopotassium phosphate:

2% by weight, ammonium sulfate: 1.4% by weight, magnesium sulfate: 0.06% by weight,
ferric sulfate: 10 ppm, zinc sulfate: 18 ppm, copper sulfate: 1 ppm, manganese sulfate: 8
ppm”. The culture was performed under conditions “liquid amount in the fermenter: 15 L,
pH (automatically controlled with ammonia): 4.3, temperature for culture: 30°C, aeration:

1 vvm, stirring: 400 rpm”.  The obtained cells were analyzed and the result is shown in

Table 1.
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strain (BPE0128), the total amount was enlarged by 30%, in high concentration ethyl

bromopyruvate and 2-oxoglutaric acid -tolerant strain (36D61), the total amount was
enlarged surprisingly to about 4 times. At this time, the RNA content of 36D61 strain
was 9.7%.

The yeast Candida utilis 36D61 strain has the identical mycological characteristics,
except drug tolerance, to those of the parent strain ATCC 9950. In addition, this strain
exhibited vital growth also on a medium containing glycerol and ethanol as carbon sources.

Candida utilis 36D61 strain was deposited in National Institute of Advanced Industrial
Science and Technology; International Patent Organism Depositary as accession number:
FERM BP-11103 on March 18, 2008.

[0028]
[Example 2] (Obtaining yeast extract)

For the experimental production of the yeast extract, a continuous culture liquid of
Candida utilis mutant 36D61 strain was used. A test strain was yeast cultured beforehand
in a conical flask containing a YPD medium and was 0.5 to 1.5%-inoculated ina 5
L-volume fermenter. The medium composition was the same as that in the above 30 L
batch-wise culture. The culture was performed under conditions “liquid amount in the
fermenter: 2 L, pH: 4.3 (automatically controlled with ammonia), temperature for culture:
30°C, aeration: 1 vvm, stirring: 600 rpm”. At this time, the specific growth rate was 0.24

t0 0.25 hr!. The obtained cell was analyzed and the results were as follows. Total



Candida utilis 36D61 strain was deposited in National Institute of Advanced
I ndustrial Science and Technol ogy; International Patent O ganism
Depositary as accessi on nunber: FERMZP-11103 on March 18, 2008. [0028]
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about 4?otgrﬁvaﬁorator and the resultant concentrate was freeze-dried to obtain about 49 g of a

powder yeast extract. The extract extraction rate at this time was about 25% and the free

glutamic acid content in the extract was 54.5% by weight converted into the content of a

sodium salt thereof. In addition, at this time, the free amino acid content was 64.2% by

weight and the total amino acid content was 72.3% by weight. From these contents and

the following equation, the peptide content was calculated, and was found to be 8.1% by

weight.

Peptide content (%) = total amino acid content (%) - free amino acid content (%)

The obtained yeast extract aqueous solution has considerably strong MSG-like umami
and first taste, which are high-impact tastes never present in a conventional yeast extract.
In addition, the yeast extract has a little yeast odor, a moderate thickness of taste and a

clear aftertaste, so that the yeast extract has preferred tastes.

[0030]
In the experimental production, a sensory evaluation of the extracts before and after the

glutaminase reaction was performed. A part of the extracts before and after the



powder yeast extract. The extract extraction rate at this tinme was about
25% and the free glutamc acid content in the extract was 54.5% by wei ght
converted into the content of a sodildmsalt thereof. In addition, at this
time, the free amno acid content was 64.2% by weight and the total am no
aci d CO%E%Wrin%§ea?:ao§%a§}é0m%-a Jafn@le dndess dissohvedtis wanml watdneo tleit | owi ng
equation, the peptide content was cal cul ated, and vvg?ﬁfo nd toﬁ be 8. 1% by
vei ght . theepnéedirattomelche dissglved sadidgonigrt PreoBP 47 otk Y A no

acid content (9% The obt aip I  ABERUS rsabN td1OdurhRS
consi de?mng?ﬁ gﬁﬁg%%sgqlﬁggﬁo\r@?n&he g&r(\ﬁ eﬁﬁuso?l taste, which arrg%r:igglh-i npact
tastes @gvehg Me@8@Ple BeBoResOBYENt Sanatth péfist tasiel’r Gontinuily’ aaddstrdngth  t he

yeast extract has a little yeast odor, a noderate thickness of taste and a
cl ear apfwenamitted thesextraghaftarifee JURBINGSS {7agHPD HEE %’F&Pt‘iﬁr d§ %{‘SI‘%}%. [ 0030]

In the experi r i 4 4sQRe Bdntidi @l Xt Hakt s before
and aftEep(ﬁ{vﬁégﬁ%%%{)g%ﬁ%ggg&rbggjé% ?hg V\g@mégﬁé%lr:ﬁn%{déqu part gf t he e§<t racts
bef or e gREl@kher acidheontantrayiontraeismad evithdBIct5i was 2046 beford e gidaaigase sanpl e and
was di ssolved in warmwatey so. that the concentrati,on i | ved
solid cHaeeen arb*e‘c,lcoa/ﬁéger\i\'g‘& g{‘?F‘r{‘W@SGrrgg‘ﬁ’loPﬁﬁtm%Vcﬁrﬁfl i %ﬂ ,theac‘)%}:ecr)l?ngrﬁ%gds(g was

al so di S5 yedeso that the concentration of the common salt during

dri nki ng e sanpl e becones 0.3% "Strength of first taste", "continuity"
and " st r engtahesubt thersamipte affer theeglutaminase regrtien hadfirsyiagiea¢AnHAYEY #¥act i on were

eval uat ed by panel i st relatiyv 0 o] f : he

ol it anm HESE PEEBETONes e 1COMY o 2 Rl COfidte coltiied Ahe LK fnd
concent gy%tf}rgnaﬁﬁ%% RdrietifyenBinded War 2{Hidg tier sanipheafgh dicoambotameadmeact i on
and 51 %after the glutam nase reaction as converted into the content of a

sodi um taallyt sttomgtesed antka thickeess of tasihwas@lppfedt. af t er the gl utami nase reaction
had fi ri(?g}tlﬁste, continuity and umam of respectively +2.6, +1.8 and +2.2
and it I"'d be confirmed that the umami and the first taste were nmarkedly
enhancet{iExdn{blagpi tion, the sanple after the reaction had a totally strong

taste and a thickness of taste was also felt. |O .| Ex. I I n

subst ant i & supstapdalbaike Swaﬁﬁamgs%ilﬂ%ﬁ%@ |Jeaf,‘°fﬁ89§é}iii’d%f‘”&ﬁ‘a‘l a&‘g] utilis

nut ant i L i b gBtwRf L Ahe@bwmsedakliaiased. The
Ty

obt ai ne as a result, the total anount of glutamc
aci d angnglyddaimdne awesult thertokat andent of glutamic acid and glutamine was found to'be

14.3% by weight (glutamic acid: 5.0% by weight, glutamine: 9.3% by weight) and the cell

re§ ant s

yield per sugar was found to be 56.1%.

Water was added to the above obtained yeast and the total volume was messed up to 200
mL. Next, the resultant suspension was heated in a warm water bath and after the
temperature reached 90°C, the suspension was heated at 90°C for 2 minutes.

Immediately thereafter, the suspension was cooled in running water to lower the
temperature of the suspension to 50°C and thereafter, a solution in which 0.2 g of a cell
wall digesting enzyme (trade name: Tunicase; manufactured by Amano Enzyme Inc.) were
dissolved in a small amount of water was added thereto, followed by reacting the resultant
mixture at 50°C for 1 hour while stirring the mixture. Insoluble solid contents were
removed from the reaction mixture after the completion of the reaction by centrifugation to
obtain an extract. To the obtained extract, 0.56 g of glutaminase C100S were added and
the reaction, concentration and drying were performed in substantially the same manner as
in Example 2 to obtain about 11 g of a powder yeast extract. The extract extraction rate

was about 51% and the free glutamic acid content in the extract was 31.9% by weight



14.3% by weight (glutamc acid: 5.0% by weight, glutam ne: 9.3% by weight)
and the cell yield per sugar was found to be 56.1% Water was added to the
above obt ai ned yeast and the total voldune was nmessed up to 200 nl. Next
the resul tant suspension was heated in a warm water bath and after-the ’

}eﬁper agb{[vgrtg(ﬁgﬁygg Sffent shescdusR esIsinereonasinfdaitied, atthi9fiGief the f@emi nut es.
mredi at ereafter, the suspension was c¢ooled in runni ggls)/vster to | ower

;[/\EiGCht gmgﬁroaetcw@)mﬁnltm3§@§/pb}’1w€tght,ttb€ Bt AERP ARG FARFHIFRS O Ution in
ce wal | tio
Bd%ﬁ%ﬁ%t"i’%eﬁfﬁ%y %{{ﬂ; (trade nane: Tuni case;

manuf ac Mk solved in a small anount of

wat er was Amgggi tiesofiton Hagla Inne fodrystregahyit hagl thheamesastes amthosarinkt ure at 50C
for 1 hour stirring the mxture. Insoluble solid contents were
rean_edEkam_methe reaction mxture after the conpletion of the reaction by
centrlfx@gé on to obtain an extract. To the obtained extract, 0.56 g of

gl ut am ClOOS were added and the reaction, concentrati on, and dryi ng
wer e pe?‘g g4in substantially the same manner as in Exanple 2 to obtain

about 1 of a powder yeast extrac t
about 51°/<Ilaﬁd>stah§aﬂ}f@é SHNG MARNEr aéé?éxélaﬁ]@e?né Cire %ﬁgn‘%&?%é&m uas{ gl \SI?A;Sby

wei ght #nggogvlgrh §19%gfzﬁ§ Jefighe EPMRAD0 Bl obREHAM TR bbiaiRdof wabn

additio ree amno acid content was 39.
0% b
t he t ot ahalgrddmdas Iademlxtlthertbtai/\moﬁﬁ of ghuamicweidging; gllémlﬂeh@ddéﬁ%’inéén\/\tﬁlo%{] tent

LR Uy T RO T e

subst ant tl;lgoos e{@{)ngr{d RV BY R ﬁmhﬁdﬂmcall
; giid cﬁrfsu mzhscfaurui tol i s
mut ant %‘glﬁ%% stral aV| ng a dry wei g%t of about 20 g vvagﬂobt ai ned. The

obt ai necbe(SélZ%was anal yzed and as a result, the total anobunt of glutamc

id
D Bos by SNAlghpas e Kt AR Heoianed e a EfRal \ANEHe bs REskERpaT o0 el Y
We' gf)‘t ), \%ﬂnngxto%bl?é’qu’ﬁh@ﬁE% erigivd viReeaed in ywafmlmmrbsﬂgmd tkmsxsp@m;m to be
. 2% ter was added to the above obtai ned %?éafi\% and the total, volune was
3

rressed wimstheat20@t 96°C. fonsxminutehe Iesediptghyttherg ShenrAgom AT E8P1¢hN, war m

t bat h
e B L3836 RS, TR 2o

tenper atyre: 6fo 5 RO LR SN @ Bestiflg effyntd\@ralib ﬁéxﬁathﬁllicasa tﬁa?ﬂulﬂicltlﬂad by

Amano Enzyme Inc.) were dissolved in a small amount of water was added thereto,

followed by reacting the resultant mixture at 50°C for 6 hour while stirring the mixture.
Insoluble solid contents were removed from the reaction mixture after the completion of
the reaction by centrifugation to obtain an extract. To the obtained extract, 0.47 g of
glutaminase C100S was added and in a similar manner as in Example 2, after the
completion of the reaction, the reaction mixture was warmed to 65°C.  To the reaction
mixture, a solution in which 30 mg of 5’-phosphodiesterase (trade name: ribonuclease P;
manufactured by Amano Enzyme Inc.) was dissolved in a small amount of water was
added and the reaction was effected at the same temperature for 3 hours while stirring the
reaction mixture. Next, the temperature of the reaction mixture was lowered to 45°C and
to the reaction mixture, a solution in which 20 mg of deaminase (trade name: deamizyme;
manufactured by Amano Enzyme Inc.) were dissolved in a small amount of water was
added. The reaction mixture was maintained at this temperature for 2 hours while stirring
the reaction mixture. Thereafter, the reaction mixture was heated at 90 to 95°C for 30

minutes and was left to be cooled.  Subsequently, insoluble solid contents were removed



in which 0.2 g of a cell wall digesting enzynme (trade nane: Tuni case;
manuf actured by Amano Enzyne Inc.) were dissolved in a snmall anount of
wat er was added thereto, followed bylreacting the resultant mixture at 50C

for 6 hour while stirring the mxture. |Insoluble solid contents were
renmpve jé@%fuﬁ&a Qlch O Feabtiott ﬁhﬁ)@u@fwa@rcohmtmwhetineahtmcsbtam lkoutdd@ i on by
centrifugationto o taln an extract. To the obtai neg xtr 0 47 g of

gl ut am eRspovider PEBt vrisacad dElae exithct gxtracBoFAteaY 2 AHOHERO §‘n?1 rrpl e 2, after

the conpletion of ther actio J
the reagufagpc agdcppiept 1n %ﬁtfﬁcpg'ﬁs 2%ne élggt %&é@a@ﬂ@ﬁﬁ%&gﬁ%&g e?gg e 10

(trade 0oy ik BRAE! CRESBIG STRONAS3.5% By byeightanin Eitymeat ts. it

di ssol v in a snall ambunt of water was added and t

ef f ect ethedtectanene asie cortapiewas 1% Eofyrwaghiolhe é"t@\kﬂrﬁnéo §’L"|g CPﬁﬁgtc‘%“'?‘F% %act i on
m xt u: gb¥ ngg&@aaeﬂ?%ﬁtfw@% {)rlf{ St\%s 2@4%2%{2}9” m xture was | owered to 45C

and ut|o Inwhich 20 ng of deam nase (trade
nane: deaffh&y¥pRined %ﬂuéﬁﬁe{dua@laobysmhaﬁmzm be0§OWh§hdm§@It%% in a

smal | anount of t dded
this t ea@@t@mmgwa fi@de ’Elgtmh%gmrglmue{ypg gl?tp{;lfer}%%cl)fo tpﬁgsfét ur&ll t\é\%g rr%'tt g%tgdcped at

Ther eaf the.re e was heated at 90 to 95C for 30 m nutes
and vvasilflse‘?‘xttrefrbebbeg@%% edéﬁ' éétgsrsequently, i nsol ubl e solid contents were
renoved(dgz3jby centrifugation and the reaction mxture was concentrated and
dried to obtain about 12 g of a powder yeast extract. The extract

extract |[E>>ram1d@é was about 60% and the free glutamc acid content in the
ext ract &gtaﬁ}/ % th\é@hrgptma%ﬁ&vﬁﬁﬁ%laﬂnﬁleq el 00 Ghedva afiliamusmdi um sal t

t her eof . content was 3.3%Db welght In addition, this tine,

t he fregsBbl BRaiatiading anlrgmeightof @@ul@ég ‘WélOQFﬂmedt hd hf’é‘i"é‘lmegrﬁeﬂé” %cid

content was 44. 8% d h 2
The obt éPﬂé%de"é’QsaP aé%%ﬂﬁﬂ%%@h%ﬁ&%&t RJI?I on%}gld§%atgl?ﬁampﬁsaeatg fz a{%nggrrltm;ght

[“hgh t ;gt%eﬁtNS% @Vt\%{]%un&{dwsmawy 1ar1% byt (giumtmmanuﬂ y4 Sndyavagiickness of

at the yeast extract has extre bal an
[0033] glExaimet @3%] by we@hﬁsmdq% B%I nyyweight, apghihe ”ﬁﬁ{élxg%‘ %“ﬁarEWxaégﬁan& %St a
cell of Cgsrgrﬁe}ja utilis nutant 36D61 strain having a dry weight of about 20
g was otbe & The obtained cell was analyzed and as a result, the total
amount  of ght # £1deE keiRAGoe! ebiaintd castal thh eotalmmlwrne wes mRsEAWER20dund t 0

be respectively 12. 1% by wei g glutamc. acid: 4. 8% | ut am ne:
. 3% by mj fghoyed bmhe@ng%wswaxé RSP PieWE L} Yvaéf%?% \;I)\gllre ggthgar gvvas f ound

t © suspension was subjected to a heating treatment in substantially the same manner as in

Example 4 and was cooled in running water to 50°C of the suspension temperature.
Subsequently, a 6N sodium hydroxide was added to make pH of the suspension 10 and the
suspension was stirred for 3 hours. Insoluble solid contents were removed from the
reaction mixture after the completion of the reaction by centrifugation to obtain an extract.
The obtained extract was subjected to glutaminase, 5°-phosphodiesterase and deaminase
reactions in substantially the same manner as in Example 4. Thereafter, the reaction
mixture was heated at 90 to 95°C for 30 minutes and was left to be cooled. Subsequently,
insoluble solid contents were removed by centrifugation and the reaction mixture was
concentrated and dried to obtain about 10 g of a powder yeast extract. The extract
extraction rate was about 43% and the free glutamic acid content in the extract was 28.1%
by weight converted into the content of a sodium salt thereof. The 5’-1G content was
5.4% by weight. In addition, in this extract, the free amino acid content was 36.6% by

weight, the total amino acid content was 42.6% by weight, and the peptide content was

6.0% by weight.



be 56.6% Water was added to the above obtained yeast and the total volune
was nmessed up to 200 ni, followed by heating the resultant suspension in a
war m wat er bath. Next, the suspensiolb was subjected to a heating treatnent
in substantially the sane manner as in Exanple 4 and was cool ed in running
water to §C g gﬁ'geéy?}ﬂ%§ hQRoh S OBHG hidQhe sarMDBBQUBNALIY cofteliiNs sledi um

hydr oxi de was aél ed to make pH of the suspension 10 and the suspension was
sti r r edid Bxandpladuieveven dylantsifectsd] 5’ dGoosnsidermbliesteongdishiate rdbimehe

reaction m xture _.after. the conpl etion of ,t re i . i ion to
obtai n %fF [traﬁgtf‘.‘rtheﬁ?ﬁge S%It‘é’iuﬂg(??@{%r‘ﬁ%stal%r}ghs u‘@ﬁ%%ﬁ‘tﬁ%aﬁ%%glg{#% se,
5' - phos phpdipsiiriias ExangledPald ASEear NI@AGE i ONs in substantially the sane

l e

manner as I n Exanp 4. Thereafter, the reaction mxture was heated at 90
to 95C f@3480 m nutes and was |left to be cool ed. Subsequently, insoluble

solid contents re renmoved c I [ | OB re was
concent ra&g‘a y%gg’ﬁﬁcéﬁccf’ 5£%F%%nn‘%n%d§ﬁ%g%3)%%rg%%%&§g E&%%ésé[ﬁﬂjgg@[eggt . The
extract 5 sencdorp&lalfionat € was about 43% and the free glutam c acid content

in the extract was 28.1% by wejght convert (.hto the, content .of a sodium
sal t ther dofeastpagy WarSGXé@fhméﬁifﬁHm%OduS‘?dﬁBIB?%%ﬁ“.a“} " %‘BEFF‘BW%%X}*“T n this

extract . the : i @’%ﬁnﬁﬁ' 6% RYctiofBl A Ymittkhie total am no
acid coﬁ?’rg%fn%%%ﬁﬁ%g@%ngfg‘%ﬁﬁg{n% e ptenpti dec 1(?ontent was 6. 0% by
wei ght . “4@englihef @himal nesdrengthsdf faxttasie’t amlditentimitydlofithemowdariextrpst sane
glutam c acid _content as that in Exanple 3 wever .an eff of 5 -1G
a consi @bteisd\py<eelyprgdpetion methed (Y:Veé‘h%))ah'}‘?ﬁ‘%i byhﬁm’r?ﬁftg F@Xté‘f‘?g aatis '?‘fcﬁiel}, t he
conti nui i L&Rid &lid in Fenstt BF i D0vRAwsiant tRiven@ligh the ast es
than th %yﬁtgité?g%rﬁg“ﬁ@a%%éﬁéd él lenar flavor. [0034] [%Ee yeast extract
accor di agount ¢fia sedbmdsaiethereof as the cpnted@lat. i nventi on was subjected to a
sensory evahluati on. A yeast extract was experinentally produced from 20G3D4
strain i%03dbst anti ally the sane manner as in Exanple 2, except that the
gl ut am g?%@eﬁ)eaction was omitted. "Strength of umam ", "strength of first
n n

tast e” continuity" of the powder extract obtained by each production
met hod were eval uated by 7 panelistsll%ative to a powder yeast extract

cont ai M—ng—g4—u%—am—e—aerd—4Wuuu‘ 12 0% by wei ght converted into the
amount of a sodiumsalt t (%n%]ft“égovt‘}%eer%%%n rol plot. [EQ&&&jon

(% by weight)
Yeast extract Glu  5-IG Peptide grr::;lll F S‘trrsetrfgfﬁe Continuity
Control plot (20G3D4) 120 <1%  8.00 0 0 0
Example 2 545 <1% 8.1 2.6 2.2 1.5
Example 3 319 <1% 141 1.0 1.1 0.4
Example 4 232 33 127 2.0 2.0 1.0
Example 5 29.2 5.2 6.0 2.1 2.3 14

* The Glu and 5°-IG contents are expressed in a content calculated by converting into that

as a sodium salt thereof.

[0036]
As is apparent from Table 2, the yeast extract obtained from the yeast mutant obtained

according to an embodiment of the present invention has a free glutamic acid content
apparently higher than that of 20G3D4 strain as the control plot irrespective of the
extraction method used and has a higher 5°-IG content. Then, it is also apparent that the
yeast extract according to an embodiment of the present invention having such

characteristics exhibits umami having a strong first taste.

INDUSTRIAL APPLICABILITY



(Table 2) Table 2 Content in powder extract Evaluation (% by weight)
Yeast extract Qu 5 -1G Peptide Umam First taste Continuity strength
strength Control plot (20G3D4) 12.0 <171%8.00 0 0 O Exanple 2 54.5 < 1%
8.12.6 2.21.5 Exanple 3 31.9 <1%14.1 1.0 1.1 0.4 Exanple 4 23.2 3.3
12.7 2. fh37P 1.0 Exanple 5 29.2 5.2 6.0 2.1 2.3 1.4 * The Au and 5 -1G
contentS are expressed in a content cal culated by converting into that as
a sodi um satdrdingeo eohe afiBOBEY thoxreseat WypRiiene Y3 FYURehNAVIDE aq Frrqmelt
extract obtained fromth east bt al9edn [ odi nment
of the B‘rggg‘ﬁf‘m?%%f’é‘ﬁ?(i’%‘ﬂﬁﬁé% %%P‘f":drﬁ%&gafnﬁfa aé%%%:r aci ¢ c%%%ogl%@%glp%k 2 ntry

hi gher Hhamsthah Ripred@P4 Helsehsonig it pefaably ustd fpolfodds eqespgomame of the
extraction method used and has a higher 5 -1G content. Then, it is also
appar enhatihge strpeg figseteste. extract according to an embodi nent of the present

i nvention,hayj.n uch,, ..C 1385 bRiclso @ Yesdn@itiveiich strong first
taste. | N&Mﬁ%@tﬁ%ﬁwﬂﬁg?%ﬁ%&%g%or di ng %o sorrelaspect s of the
present aidivaMttOfutaiNenss siguificattantvaui. ngslatardn¢ iseoesigerehigbe ¢ffestisei ¢ aci d

content can be produced and a natural uyman seasoni ng having a.str.ong
first t&wtthe prphifesation sy the functippal SXBIEHOH %’?“B?%P&Y‘%EP? i g%lu‘iﬂézef%%ds

requiri ngeéjsrtr%gﬁil ancpg\é&ﬁg?)&ra‘%# 5@?91;;8'lern§ént h8%liRe tHeFuRdidnt i on, the yeast nutant
accor di Aid°t0 “gone a pects of the present i1nvention accunulates gl utam ne
in a significant anount. Gutamne is considered to be effective for the
proliferation and the functional expression of an inmunocyte and can be
utili zed\C§esSIOR cell and a yeast extract as a supplenent utilizing the
functi oTﬂoﬁcessi on number

Accession number: FERM BP-11103



[ 0038] Accession nunber: FERM BP-11103 18 CLAIMS 1. A yeast mnutant,
wherein free glutamc acid and glutanm ne are accunulated in a total anount

of 10% or nore, based on a wei ght of hgdry cell. 2. The yeast nutant
according to claim1, wherein ribonucleic acid (RNA) is further
accurul ated in an amount of 5% or mdkAIMBased on a weight of a dry cell. 3.

The yeast nmutant according to claim1 or 2, wherein the yeast nutant is
tolerant to ethyl bronopyruvate. 4. The yeast nmutant according to claim1

or 2, whex Srlk%t gﬂgﬁaé?f,e\gﬁérgriﬁ;ﬁé;%uthﬁié L5 AN lufathifd ¥ hccubhRare@it aoadle and

2- oxogl ut'a east nmutant according to any one of clains 1 to
4, wher aimputithef 1Y&ast moret haded ios a v@agidioda dny c¢ll.s 36D61 (accessi on nunber:
FERM BP-11103). 6. A yeast extract produced fromthe yeast nutant as
claimed in any one of clains Ito 5 wherein the yeast extract contains

L- gl ut agi ¢ aGddr infiafNaRBRAY toQflaiROPoviRerdie HEbhudRic B8 ERNAY IvREthed into an
anount of a sodiumsalt thereof. 7. The yeast extract according to claim®6,

wher ei natdvenulated in @xamawtt of G%4 dramorgobased as a veighjehadn @llaci d and
5'-inosinic acid or 5 -adenylic acid in a total anmount of 3% by weight or
nor e.

3. The yeast mutant according to claim 1 or 2, wherein the yeast mutant is tolerant to ethyl

bromopyruvate.

4. The yeast mutant according to claim 1 or 2, wherein the yeast mutant is tolerant to ethyl

bromopyruvate and 2-oxoglutaric acid.

5. The yeast mutant according to any one of claims 1 to 4, wherein the yeast mutant is

Candida utilis 36D61 (accession number: FERM BP-11103).

6. A yeast extract produced from the yeast mutant as claimed in any one of claims 1 to 5,
wherein the yeast extract contains L-glutamic acid in an amount of 20% by weight or more

converted into an amount of a sodium salt thereof.

7. The yeast extract according to claim 6, wherein the yeast extract further contains
5’-guanylic acid and 5’-inosinic acid or 5’-adenylic acid ina total amount of 3% by weight

Oor more.



