;e3e4(@6j T]c Methods of Brewi ng Soy Sauce FIELD OF THE | NVENTI ON The
present invention relates to an inprovenent of a nethod of brew ng soy
sauce which conprises m xing soy sauce koji into a salt water to prepare a
*soy sauce norom mash, adding pre-cultured soy sauce lactic i acteria
and soy sauce yeast to the norom nmash, and performng fer rrem&ﬂ{ HWLHMWM
aging of the norom nmash after addi ng by ordinary techni ques,

to a nethod of reliably obtaining soy sauce having a desired et hamob«
concentration and | actic aci dMethod efiBretingRoniddudeavi ng a nel | r.
BACKGROUND COF THE | NVENTI ON A traditional nethod of brew ng SW/WMMM[
conpri ses adm xi ng steaned soybean products with roasted and m S ,
i noculating the m xture with se |1 oy sauce, and cuf®®ei ng
the m xture to obtain soy saﬁgﬁﬁéghhgﬁé?ﬁ&ﬁgﬁappr opriate amount of a
salt water to the soy sauce koji to obtain a soy sauce norom nash,
fermenting and aging for a certain tinme period the norom mash to obtain a

aged mor on n?gg R{aem imé}ﬁ#ohg{enafessé aﬁifi}@%\iemnﬁ BEa 286LATBF Bl%kyiﬂgg@ sauce

However, the ntation and aging o soy sauce norom mash normal |y
per f or njgidhreodipridgemis s@Nsaudd Hojalnt® & fsalf vater &6 pwffaﬁr& §dY saBtE hodSinSRAYskS auce
yeast or soy sauce lactic acid bacteria, are artificially added. Hence, all
of the addingpregaulivserssqyysease lartid acrlchdctermcamd svyctapee gyashtd thegmbronihmashpr oni
mash are derived by natural contamnation fromthe natural_ flora inhabiting
the bredih@espraigg” fegnentationand; sging Whethe smeronpin gash yafter | addinge byr

invention .the term"w ld yeast, 1ndicat .yeast which inhabits sites,

(o 1 ¢ 1eBaniaRs AR FRAHFS e datrad of ATEHIE PR gy Breds iy g deSile Raril

nat ur al %éﬁc@&?ﬁtmaﬂaq&%c%@f& &‘h%ﬂtﬁ@%ﬁ%ﬁ@héﬂn a HloSARRR TOr om - mash. In
contrast, soy sauce yeast used In the present i1nvention is easily collected
(separated) froma soy sauce norom mash and the |ike by a known ordinary
nmeans, and ,. preferably is highly capabl e of producing al cohol and being
salt-tolerant. The soy saBAEKGEROUND OFuFHEINMENBOMrtificially and added
to a soy sauce norom mash. The thus pre-cultured soy sauce yeast is
clearly distinguished fromw |d yeast. The natural flora is greatly

di versified, 0.1F I ] ce. veast and soy.sauce
lacti o act d bacruinalHethad ol bEARRE TP Ahtie EMpRRBNERR Bltcc BhroRY)
exact | Yploal@s antterohfted @AdBniREd SA¥at S atBtHet Mixtire r@ihﬁgeedtﬂaﬁrﬁoﬁir Rr soy

di sadvant ages due to the differences in the conposition of the natural
flora depesdindgutinring ds mixtuvetth obtairesoyssanke kbjat addiveg @r ephropriaie ahiouyit P4 i es
dependi n? on the brewing site, and that soy sauce having uniformaquality
cannot SAlLEST t9cthe 50 parse koK e qblabLa shavge grorom; ggsh. fedeeniing apdiaging, for o
constantg | roguce bre S u i niformaquality.regardl ess of
area oratc:éﬁtgmcgllrflhset a?%ﬁge a&rgr%)?'ﬁogl%%ﬁ]qér%aﬁgg_sé e%s gbogoer% as st})lé_e%%qgwgl?}bped.
Thi's ma%ﬂ@@ﬁﬁérirtg 412864 HR¥omAHREE. C FIPW RS SthefertlRatatiBY apa'dgighsid sdgnéacac@
salt water to prepare a soy sauce norom mash; adding pre-cultured soy
sauce | motomi mashdarbaotmiallyapeafodmsd yn saopsn systest, ahd alnest wo mantoorgaaism,anch t hen

perform ng fernentati on and agi ng of the nmorom mash after addi ng by
or di nar8s 30¥cYIHFLieAst or soy sauce lactic acid bacteria, are artificially added. Hence, all of the

microorganisms (yeast and lactic acid bacteria) acting in the moromi mash are derived by
natural contamination from the natural flora inhabiting the brewing sites, facilities,
instruments or the like.

In the present invention, the term “wild yeast” indicates yeast which inhabits sites,
facilities, instruments and air and the like for brewing soy sauce, and naturally contaminates
and proliferates in a soy sauce moromi mash.

In contrast, soy sauce yeast used in the present invention is easily collected

(separated) from a soy sauce moromi mash and the like by a known ordinary means, and
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Specifically, a known nmethod conprises m xing soy sauce koji into a salt
wat.er to prepare a soy sauce norom nash, adding pre-cultured soy sauce

| actic acid bacteria to the noromi nash, culturing the bacteria, adding soy
‘gauce yeast (mainly Zygosaccharonyces rouxii, the main soy sauce
fernmentation yeast) when the cell count of the lactic acid bacteria in the
nmorom mash exceeds 10' cells/g norom and the pH of the norom decreases
to 5.1 to 5.2 as lactic acid fermentation proceeds (normally at 20 to 40
days af peafenablyi mdighlpesapablai aigoredirimg laldobphemd heingrsaltaaléranius The oy sguccoy
sauce having good flavor (Science and Techni que of Soy Sauce, edited and
wWri t t enYBASt Shi IS KUt tBredontif ,areheaﬁ oS \saee JAPANE magB) {icodeps

M crobi ol o Hapd Book, edi.te nd. witte Hi.sao YOSHI I, Yasuyuki KANEKO
and Kaz 85K IS?“@W3§tdﬁfgﬁ'g§g)s%%ﬁ@e’?gmﬁmf‘ﬂ¥c§sﬁmt hod, since
non-sterile kel ..l I§ -at ] I 10 i

i o7 obi ol ogi oAt PRap TR A R e 1 R el n BRI ol SRl Yl
ferment ahd o8y {fke TicBO¥cRIBMLRITRES EoriEE f‘babt%ri@%ﬁbihﬁ prOpUrads el £ not blacyy! d

m croorgani sns due to conplex troubling factors that ‘cannot be specifiéed.
Thus, i faviosab¥eriy tdithd iofuddy saucevdqualiay.n Burtlr, tlsrablre disufivhetagesc dde gooieh of

these added m croorgani sns over a Ior;? peri od while maintaining preferred
f er ment diffesencesvir dhe\compositien of theenatutal dhoga densafingorisarea loe mathi gmeg, such that

di sadvant age .t hat al t hau the. main,s sauce ferpentation ast strains
vt g MegHOM FHBIY pROREAERDaIg G5 e RO En P TRt RO i) Fa508 ehpmBauce
aroma are ,qbtain I r ositively used in an actual

br ewi ngqbeflgﬁgasnsn,&?lgvsa%?got’%g}%gctz%%ﬁ%lle&gtt)}fea)%ﬁgd under a pure culture

condi tion canpRfy BsORiAigesls @ HRIMnARTRSducBzONEd 88) ¥aude VL B tunBARS
efforts have been nade to achi eve bal anced and stabl € I ong term growth of

t he addgaalRp\tegadiess yEagda andinleacdrisarames, ch haethl bfi breeingSsoyosauae Hadi been
preferred yeast fernentation and lactic acid fernentation. Specjfically,

f er ment devebapedndThigimethed of bresviagrsoyrsalise LOMPESAT MOXING §OY saudeckdjhintas g salt
seal ed and i ndependent type m xi.n nd,.f.ernmentation tanks fo.prevent .
scat t er PAET & p’i?g?\rtezi'rﬁoﬁ a?ﬂs‘{%gmi“r’i’_ém r?g?sﬁmac.] B8 ﬁre\ﬁf‘ﬁ{]ﬁr?fp%oé'cﬁ?uﬁ? iﬁcﬂg a ﬁg’a‘:ter 1a
ferment g4 oft, LABKyARF AR M0rBl AESHL add %EH@eﬁ&ﬁniBE’féﬁ%&fcﬂ%mﬁ@%ﬁ@ oftfl

m xi ng and errren?'atlon tanks or mXxing and fernentation pathways (paths)
are cl eppesnphbgrafey adding 5§ ordiare tehniques.s met hod al so has a di sadvant age
because of unstable pH decreases associated with lactic acid fernmentation
due to, for eSpeepficallyds khewemethast goroprispsymikingceoykesiuce &pjiriptoogrsalirwetes o

differing fromeach other,, so that.there is no other chqice but to judge a
good | BERGErbIOVRERIFE PO Tpsh AACiE R MRS Sy HBUES.[REPF dRidcbastraradhe of

experts i e i Lt I | i At l I.SB
From o Berht B SMEHGe e Bt add QPLELE ool (oDR! 2y leat s

pat hwayfouxfinthe, mdil8b ¢ shfce Fethehbdivanicagy whaatthawbdNcmk of Y lactaacidibhétepigast
cannot be el i m nated, small nunbers of this wil do\}/east may remain and

cont am inethe mremy meshiexceads Whicellwg moremilandhthe ptbof the niwoms degreases wef.dte t he
addi tion_of soy sauce yeast, thus not only is lactjc agcid fermentatiaqn
suppr es38ds Ipftic agid ”E}ﬁ‘?té@‘?ﬂB‘I?F%edégﬁ?"‘?ailﬁéé@@r%%@cij%?a Femiing peiyming
Furthernore., yeast to be oul [ v ocul t 10 a
requir egtgarejdé rﬁ{ﬁey Eaz'ilr(l) & %qdotrgg%sgﬁ% g(('a!)y!dssfl .Ugé’ 5?\212% %nc{ g%‘%a&#%é%n%%]ﬁ ui;eggrélﬂ%eect ed
timng {5 addidel OMtedl aniSastied By Shbilirs AVEMIVERAS FFEWIRG SOCIEteiof he
predi cted t1nme, shortages of ye€ast to be added or decreased yeast activity
may r esYAPANS d98BR{Fmiaddiciobliolegyt &landnBosk, neditedeafd mrittn- By HisaoreXthSHH| y
after addition to a nmorom mash. SU vI MARY OF THE | NVENTI ON An obj ect of

t he pre¥esuyukinKANEKS andKagno BAMBY CHllt Gihw-dwy 983ce having a desired

i R

|1 fl b | viing _t.h - t,] . di ] t hod of
br ew ngPeByeddt 8 Wt e IR SRR AL SRR ARDF AR N ReeRiglT e, °
to prepae, oy VbR ol dth 988y %@ﬁ{aﬂﬂm&é&wﬁm tvér‘]lfoe?niéx?)ﬂrg%ﬁféﬁﬁ &Rl ©

acid bacteria and soy sauce yeast to the nmorom nash, perform ng

fer ment géhpRx ARAbRGE Etb thdd Raiot Q& speeisiad af This, adidi vegy Byffienld itd atantain a
techni ques. As a result of focused research conducted to solve the above

probl ens, the present 5



i nventors have found that by noticing the cell count of salt-tolerant wld
yeast in a soy sauce norom mash at an early stage of fernentation,
addition of viable soy sauce yeast by 10 fold to 100 fold cell count
greater than that of the wild yeast to the soy sauce noromi nmash provi des
effects of suppressing the growh of the wild yeast w thout affecting

| actic acid fernentation, allow ng active growh of only the added soy
sauce yeast, and allowi ng successful ethanol fernentation. Further, the
present siablenrndralimed growtid of hthesevadded meicwoygapintse oyeast lang acded whilet he
soy sauce nmorom mash within 10 days after m xing such that the cell count
of ~ vi ablneaigginingpretengd {emeaniation. t o 100 fol d greater than that of wild yeast

al ready exi sti in the norom .mash, fhe addition of extrengl | |
nurber s of stk Yt et fry fondifitns S5t 60 A BoadiEnGeEn dut alBiuhy the
addition, .th I t . I I: I Lf e
oot S8 DAL S48 HhONG A Bl AL 1 g bl
f er ment %?'g”?r%ih% &b@@%bfsﬁﬁk%&?ﬁ&%x%r bRaifed, B¥heH 1hB& stFhihd)BreSR4itRA ﬁ‘ﬁeﬂ% !
mash is affected, so that lactic acid is not generated and accumul at ed,
resul ti RgtubNbRMnSPrecess\Webilltspat canl lrVahtaind® uedey & purt altieaDaditioh tuAMitHeS
have found that if when soy sauce yeast is added at a rate of 2 x 105 or

| ess celobsingdipmemy cgsesh t hat the cell count of the soy sauce yeast is 10
to 100 fold greater than that of t W, | d yeast already existing in a

morom mash, EYXREIHIELY. dR BRERPLYSAEh CHOTE Hpve Berdemgdater aghiseve alanced Apd gtable

erformed w t hou u essi cti | h tation d -4 SQy .sauce
Do o htle RO TR TR b, REkT ah AR 244 Meicbis 4 o AIERLS,
desi r ed plAthif yasst FemRneRidh! Md ROtE fefd f¥ARRlafion 0- SpdcPfichll) Fermhtattof 4@
4.9, ang a nel Plow flavor can be reliably obtained. The présent invention

has been i@grﬂﬂaehafibnﬁynishaseccfﬂtmdﬂbd@xstheSlabei, keated hnd indeperdensypé migimgrandon
is a mat%lo of brew ng soy sauce which conprises the steps of. mxing soy
sauce kégrmentatipn tanksatot praeRtr scatiening: arcontMinatinga thee maneroirimash swithiadetichg
pre-cultyred s sauce lactic acid bacteria and soy sauce yeast to the

Tor o USRS B3R SCTBEPIAPRARY AP ASRE A0 A5 ARG TR B O BRI AN GRS 1 er
addi ng ' Ay teehni j t .1 t he
oy squitd FtshAtit (R MiERy HATERAE GO PRKWERFRINTEN b UBE el T
to 100 fyed.d greater than that of wild yeast already existing in the norom
mash. The present invention is a nmethod of brew ng soy sauce which

conpri ses t heHowsper, dlis méthodhglsedirssadisedvasitagei brcouse ghunstakle ept tdecrpasepar e

a soy sauce noror.nj nash; .addin re-cul tured io%, auce | actic aci

bact er | 8S8Rigted ity ‘é%a‘i}éégnef‘@%f’ﬁguméﬁe s eRPIS A PR gRuce ioﬂ or
fermentation. Lag. of ) r i i

t echni qﬁlgggﬁhﬁggee?%k@%g%s%é’ggg{)@éﬂépégs I g&g%ﬁengaﬁgé{‘ﬁ)g%ob&ﬁ gdaﬁ'@ gé( r@ﬂ%rogcriﬁ
mash W ik ﬂoQad@M@nnyéaagd@uﬁmn%ba&heté@eﬁeﬁde @ayedl Flexpéits. SOy sauce yeast
is 10 to 100 fold greater than that of wild yeast already existing in the
moromi nmash. Furtbdrgtheretibhe liprieaminpletelyrelinonate sniaroveganothsafrorb céaanedymidyg
sauce which conprises_ the steps of m xing soy sauce koj i into a salt water
to preparbiamepiationtanks ApRBHNS AR FErMERtAIAY PRfwAY S « Thisy thess Isshdisadveniage ¢

acid bagteria a oy _sauce St he. norom _mash; and perf.ormn
Fer et et Siven S IS Gt el be BRI Br=lRi s BR Gt L may
t echni Oeain WS LEhEmidRe 20U SAUE TotGRPmakls, YRS LOW REbSAY BefoR AL
mash within 10 days after nixing such that the cefl count of the soy sauce
yeast i addifloh @f 560 shededygsicalar ndthanly tibddctiofacid fetmeaasion aupprededekutSilseig i n
the norom nmash and is 2 x 105 or less cells/g norom mash. This

speci f i vafaivorblernslou$egsnerated byrtheawildgyfasthe contents as disclosed in the

speci fication_and/ or draw ngs of Japan Pat ent Application )

No. 2001- 388748urthgimere, iygash fﬁbi’F@ﬂF‘%C@ S@Bﬁﬁé}lﬁ E%an prsRloyslysaiiured igr 4 reapised - S
DETAI LED CRI PTI O, THE | NVENTI The present invention wll ,be

doscr | HEUATTRY 81 A1oFoths BT SR Iouty 20aEs 1o SRR GAPBLGH R g it Pasiion pF ¢
soy sau j dsyos r J i et f i

sauce. ot ¥ GeniREAAS AR AR LI i O PRI, TRIBLR o a6 v danty

br ewl g5 QyecFAMe yeddt Cacivh n?na?f reBuitalsh WAt efeabto flithen&Ridn NAY @b PefformdP 3
fold greater than'the wei ght of soy sauce koji raw materials. The
concentration of common salt to be used herein is appropriately adjusted
for brewed soy sauce to have | S to 20 % (WYV), and preferably, 16 to 18
(WV)% of common salt concentration. It is inportant to adjust the
concentration of common salt upon m xing within the above range, because an
unfavorabl e common salt concentration of less than 1 S%wuld |ikely cause
the putrefaction of a soy sauce norom nash at a summer tenperature ranging

Y. Y = PN NN - o N o o o . o N e




In addition, a nethod which involves hydrolyzing a soy sauce norom mash at
40C or hi gher has a di sadvantage that an unpl easant odor, the so-called

war m brew odor, is affixed to soy sauce. Next, previously-selected or
speci al |l y-bred soy sauce lactic acid bacteria and soy sauce yeast having
good properties (hereinafter, referred to as "nmain say sauce fernentation
yeast" on sone occasions) are added to the thus prepared soy sauce norom
mash. In addition, soy sauce lactic acid bacteria may be added according to
or di nar ymmesdiedely afiér deldetvintg asogrosaumsash. at 1 x 104 cells/g noromi to 1 x 10
cells/g norom. It is inmportant in the present invention that soy sauce
yeast is added such that the cell count of soy sauce yeast is 10 to 100
fold greater than that of w I .Sting in a nmorom mash.
When the rate is | ess than%@g{%ﬁgﬁpﬁéﬁﬂgvﬁ\@b&r that wild yeast that
is co-existing in a soy sauce norom mash becones relatively nore numerous,
the soy sauce yeast strains having a good property that have been added to
the morom Mgy, GHBAOSS BE Péseht invetlondidaot Bl ANPRBEIA 6 sAG Kiingdh QERedOf
wi | d yeast groups ‘co-existing in the norom nmash, and thus the soy sauce
yeast meihahel ebheennatied @r expaplegdlas (W Vesnl kighér)t ired corgesired i lu@icgraoidt h
inhibition. In contrast, when the rate is nore than 100 fold, co-existing

| acti c acnaniragere(d.fitcchAtot WV ompHA.6 Ve y, anbhaving a meloadflawy tysebdngthei ng
a desired lacti¢ acid concentration, appropri.ate pH (for exanple, pH 4.6 to
4.9), aRePYRemEBipTeH NBAVAREFS M BhTRRE drerag spbsacs whish RRPITes Afatingi on

of pre-cultured sqQy sauce l.actic ac] ri n Q ce yeast
pr ef er aB‘?)S/SWF _ﬁ(lo '%8 aasa?g}sw%{ﬁ QP r%‘l’aa%% %S,Q?%‘%eir@m%%‘gﬁ aﬁ%b?@#%? %ie—% ttuﬁfidﬁs_'o'y
days af %ﬁfcemééﬂc id PRSP Rld RIyelaRbs Gehst kM tHROmbRmiadNH b_@ffohﬁingf[fextrﬁﬁtattioﬁ? of
m xing (1 med ately after mxi'ng) t0 next day after mxing. This range is
pr ef er r egd heiag s thetrhérotsi enash afilri Ridimyigeodanryteehtiyyessave the amount of soy
sauce yeast to be added. In contrast, when soy sauce yeast i s added

post - m xi ng orscrayesalt of foquagdbreseaicly cendustednigrigbye be ahovel pyabderns,\the present
co-exist in the soy sauce . norom nash. In this.case, a l.arger amunt of soy
sauce. y Pt Byvechbudd it by Actsine dae el ofiot pF SERTEanE ul vEFSt o 2 ohe spse
becones_hi jnC b j Lnhh bistied.
Thus, t Far e Fres BCart A L e o B Ry el BT BOET
cont ent 1ando FORY cdll ameit - greatdfothan tR4t, off Hier wild Syeastddng@ersolyhafucé meorsMy nsaHCe
yeast (the nmain soy sauce fernentation geast.strain havi ng good properties)
t hat hapravédes effatsdof suppnessingythe prewtnor the widsyeastayithout bectinkelactic geidw
actively due to conpetition with wild yeast that are co-existing in the

nor oni ntagng, P“%@“Sh%ctg’ﬁygf§&’ﬁl&é’fy%‘é¥t3’ﬁa§iﬁﬁé Vi FRYGEL BESorandx pIWIBE as
a resul f R h o, hL DA | W t | re is
2 Ganger Sruf ANk HREHAANL" TLRED ohe ot chPry SRE! (oulq B fien BdSoS
prolif esaice yehdlgs RideAlt6 e @P salie: PbAMEhadhnWkihi 10Nday8RRet mdEng Shokellat the | S
inportant that the anpbunt of the soy sauce yeast to be added 1s at a rate
of 2 x &dbcountlofsiabiebdyssapcoyeastis 1WWeh0 fidd greaten tham that of wild peasf alfeady 105
cells/g norom or highter, Iactié,aci bacte{ia qu ngt be able to .

prol i f ePsdngEt theangromimash, theaddition of exirsmelyspals BYmbers A SRAVRYG ¥eadteisi r ed
| actic acl.d. concentratjaon, app riate pH.(f exanpl e H4.6 to 4 and
mel | ow F‘fgg\‘}{ﬂlpé"ai{ﬁ%’ﬂ@%{ eoag)to gigﬁgoas'Eﬁélrr%(@sléndg Beé §esgggu%lgeryg}8§g}[‘a“teh§fmﬁl zg%sed
in the §£§§§ s HRYERE WRNarh Gl Weadasd Loy Qbﬁe%_sts%eéﬁuﬁgc Y& ARG,

i nvolved in° brew ng soy sauce, such as® the main soy sauce fernentation
yeast belrargmtibe by dxarawidbddtatial @-existinginrthetoy ygres acsrbmi ek és affevted, so and
mai nly contributes to ethanol fernentation of a soy sauce norom mash by

r emar katiae ladsicl acid) infioteginaratdd ard aeqwmatlated, iepuliing ipsey eaeee witheaoo 8o W V)

% sodi um chl ori de and gl ucose; salt-{ol erant yeast groups b ngi ng tQ_the
genus CHHUPQNET, the PIFaFTH GNVERHS h%veajeveiﬁaar ifgvr]’eiﬁc‘?otéw d&52 ﬂ%?FaeB§?P{a%%Pfoz
salt-tol ergnt ,yeas roups. of .t e I i i ar 0 en
ot hanol X1 HEARerive BPreRL by G SHF SeT salls brapiech BB degadtio f 16 hod”
conpl et ' Iy | }idiing 198Ok sl et f
oy saubt R imiha LG ERP LRl R iGAE 1S RNOM B ) RAncagiiL
groups, sd16affRI Ra§i0Y sEEiGRly | REBNER tiHduY S@reiyl 1Rt @G¢IH erddaRRl and
fernentggpgﬁ a@?ﬁity is pre?é??ed to obtain soy s§uce having 3% (V/ V) or

hi gher et hanol concentration and nellow flavor, in particular. According to
the studies of the present inventors,*the main soy sauce fernmentation yeast
cannot be regarded collectively because they differ in their properties
depending on strains. That is, different strains of the nain soy sauce
fernmentation yeast largely differ in the proliferation ability and ethanol
fermentation ability in a soy sauce norom mash. _g_



In an ordinary norom mash which is obtained by fernentation and agi ng
processes perforned under an open system nunerous strains of wild yeast
co-exist and formthe main soy sauce fernentation yeast flora. However, not
-all of the main soy sauce fernentation yeast strains are equally invol ved
in ethanol fernentation for a soy sauce norom mash. That is, only a small
nunber of strains of these fernentation yeast strains are mainly
responsi bl e for ethanol fernmentation. The wild yeast strains can contain
m cr oor ganssmat having g dpsifedesthdnes coventiatioms foratxampbes $3a(VIV) op hidleriabldesitead
terms of soy sauce quality. Further, there is a disadvantage due to the

di f f er ehectis atid coheentratipo ot examplegbiti h§ OnpBrentost. 9 windre melhewy fleveihcantst
product quality varies depending on the brewing site, or soy sauce having
unifornT%@hbﬂﬂ?méﬁﬁnot al ways be obtai ned throughout the year. Therefore,
it is very i rtant to suppress the growh.of wld yeast so,as.to,. nmajntain
active growt mf Hrﬁsgnhdﬂveeaggﬁﬁ‘aéa‘ifffg Mgedm\gb%ﬁenémﬁagsfhgs% {rally, the
conditi jti V. i i ce
yeast  (Bedelrdy Gl EitlodFtatyte solRaRieIRDh bAKAR AENHISE R RC",
SOy SaugscBWNHMntd Bt Wdler &Oﬁreﬁﬁﬂ%sd}eme%éﬁhﬁ AR QUGN frB-culifre@ J0§T
strains to survive and is not elimnated as a result of the conpetition, so
t hat t hengeylastcicreidy dasteristandi sox sauactyews| 4 thicownaraoér mash;t and pgrforming
condi tions wherein the soy sauce yeast strains co-exists with the wild
yeast sfarmentgtionand agiag b thsnorpmitmash afier adding py adivary tgehniguescvliensirether i a
and soy sauce yeast. are added is controlled by appropriate. agitation

Rocor di 1Y TOEHERT dF RGO 1BF APRPYFEROTIHSTET HEBARGTE S5 SMRES! PRSRY by
or di nar ' e b r ool ' : t a
i it i W SABIY 36,10, 105 (OB EhioERAR 3 7 WIS ApCENBGALE P bnft 3
mont hs, pREeferably, 4 to 6 nonths. The thus obtained mature norom mash is
pressed, filtered, and then refined so that soy sauce having a desired

et hanol concefhe atdsent ia¥artioaxsaphehod of Yiewingosoy smicghehich chmprises theisteps
concentration (for exanple, 0.9 to 1.0 (WV) %, appropriate pH ng 4.6 to
4.9) anef: mRINIREVSPY S3M5E Kaii BYR & $pdlgWatey 10 DESPRKBRESONIAYGF MPRIOKH daasht adding
invention is explained i,n.nore - Y, uce. yeast
used | ropa TR Rs B ity BEkRk: AR, 49%sehte wRIR e b HER, XRET

sauce NpLaSHniAR fImRYtaflok ARIVAZIAE Gf RS doFdAashl After iaa sl hiasrdidiey &hhiqh¥s, Of
produci hg and accumulating 3.0 (V/V)% or higher of alcohol by performng
al cohol vhesfeitt therdogtsaoce peasi iseddded o dwysoyasavee morami magh Méthin { WsyYmitingal t
concentration, Exanple 1 25% (WYV) salt water was adm xed with

. 30 liters i
soy sausishihitithe pell repnt of Bssos dausecsastiind0 e 18(5 é?lﬁﬂiﬂtﬁ‘féz‘ﬁb%t of wild geafti ng
soy sauce koji, ..thereb repari,ng a soy sauce norom mash. The prepared
nor oni %E?h¥§xwgp%"}ﬁ?%%gﬁggﬂmﬁﬁto a mxing and fermentation vessels. . The
above proceduggsydehe pRaEAGhIERiORYs & hfthdd @ﬂB}gwidgeso&%hcmﬁﬂcﬂQoﬁgm&%@nd
t he m xi ng and fermentation vessel s usi ng heated stéam so as to prevent
cont anmi §apd O nkixingisbd sancerkofirigand saiswhtar todprgpars ta, soly aat¢ecmamingl rhasht eddiag and
the like) as far as possible. After the soy sauce norom mashes were
pr epar epre-cadteordd sayy sause dactisr afih bagterip tang SOV oTaUER FRRShdo SBY merame mashe aRdr omi
mashes were nai ntai ned at tenmperature of 20 to 2 far 5.nmonths with
bccas: oberone Jirmsniotes aud pBTEOF 1 Fereur HEATE RS AOing HoRfary feehtighes,
wherein the soy sauce yeast is added to the soy sauce moromi mash within 10 days after
mixing such that the cell count of the soy sauce yeast is 10 to 100 fold greater than that of
wild yeast already existing in the moromi mash and is 2 x 10° or less cells/g moromi mash.
This specification includes part or all of the contents as disclosed in the specification

and/or drawings of Japanese Patent Application No0.2001-388748, which is a priority

document of the present applicaion.



On the other hand, tine-dependent increases and decreases of wld yeast in
the soy sauce norom mash obtained in the above procedure had been studied,
so as to understand the nunber of wild yeast next day after m xing. Next
‘day after m xing, the norom mash was agitated, and soy sauce yeast (pure
culture solution) and soy sauce lactic acid bacteria (pure culture
solution) were added so as to achieve conditions stated in Table 1. In
addition, the sanme anobunt of lactic acid bacteria was added in all the
experiments such that DEAILEDRDESORIETEIN OMEHE ROGENTHONI x 106 cel Is/g
morom . In test nunbers 6 and 9, the specified anmount of the culture

sol ution of ttTé’e\MqSGNTyé‘é@tUOQéﬁHrbﬁtdéﬁFrfoﬁém dﬁéﬁ@s&ﬂp\’@auce norom was added.

I n other test _nunbers, the culture solution of the d yeast . was ot
Lded The"t 8 Boh B e atadt et fieh %owqﬁﬁuagvﬁw SreRredh aberidingto

ost's wer SRR D ProdiBih cob PR KT AR FRE = Rl cr BB R

viabl e aehlodsQBleviifly JAdagcd Was perforned according to the met hod
descri bed l|£0n Fooe ﬁ%c@gbal gl ogy Handbook" (edited and witten by Hisao

YOSHI I, Yasuy Uik akdWRKSE stk Watgtio béAMEBHE R isG tw3 deld goeatéQBan tHeOIgREST

anal yS| s of soy sauce in Table 1 was perfornmed according to the nethod
descri beay isaudeEkgie rawemattialyet Abd doncerBayioSaefc edmred. sa‘l’d—IEJ bARNNdS@t‘exSAidCE

| NSPECTI ON | NSTI TUTE, issued on March 1, 1985). Table 1
No. | t en@qrpmqﬂg]‘yra‘g&geﬂé@%w sQp spuce to 'have 157t0 20 % (Wrv ), and preferably, 16 to

si SAro ation-yeas | i- Al clacpHt ol er ant ation dyeast A
T Conpar 1 UV o n B3 cesBiation, iR GRE R ey R SomPhiip S oo

x | 0410804 #{3n ¢k AL AR the %B{I@Y Ig%Prb%&ﬁBE ]anxuﬁigaoéb% common salt

10" 253. 530 904 86 onodlnventlonf avor 4Present| x 105

10503. 566hc8rHattmPiIess0thdn sem twondd liksigrdabse genputrefadtioh of ﬁ@dﬁ@ﬁx&&ﬁoroml

884. 88~aoQGoodi nventi onfl avor 6Present2 x 102 X

101003. 68B6h asmsmq&mrarwé manging framodS7Teotssr atlt isdmuexthatdpwer ¢OROOBatBTS

305. 10Qp uzz 28Conpar ati vel x.,I X .104003. 600 085. 280Q0XOrk f
t ast eexd % Ra0Y\S8 %mgr%znssmls%?fsb?r@@mgew@ﬁaﬁ%&émqre 4

AI c ;?gglngq%gga}hgl}ﬁ%{&g rp;gﬁ%ﬂtﬁﬂ%nﬂﬁ?%ﬂ%%&f%%&g%ﬁ@{ lagtlc §¥x§% (%t%p'a 9”“3

f ol | oW Bhck Jehsi tépfoceb® aforé Eﬁ’xﬁbﬂxﬁbﬁ sb @5at|the mhdrohdh£h Jis 1>(séa aha mhatureh %@Jret hat
in the test of conparative exanple 1 wherein the rate for addi ng soy sauce

yeast wepidly.f oHdwevengnthis ghse, withreetommeomsal benncemtsationad less itltincl 39€,ao; called
suggest| nt(‘r:]efg(glve bacteria actively grow, acidic odor and sourness are significantly produced, and
finally the product completely loses its value as soy sauce. Putrefaction of a soy sauce
moromi mash due to inappropriate concentrations of common salt can be prevented by setting
conditions, such as maintaining moromi mash temperature at 40°C or higher, or adjusting pH
to 3.0 or less by adding acid, such as hydrochloric acid or lactic acid thereto. However,
these conditions also deteriorate the original flavor of soy sauce, so that the product loses its
value as soy sauce. As such, when the temperature or pH for a moromi mash or when the
nitrogen concentration of a moromi mash liquid is inappropriate for the proliferation or
survival of putrefactive bacteria, a moromi mash does not putrefy even when the
concentration of common salt is low. However, these are consistently special cases, and it
cannot be said that these are general methods of brewing soy sauce. Unless otherwise when

the concentration of common salt is 17% or higher during the summer season, or 15% or

higher during the spring or fall season, successful fermentation and aging cannot be achieved.
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soy sauce having a nellow fl avor cannot be obtained. Specifically, it is
predi cted that when the rate for addi ng soy sauce yeast is |less than 10
fold, wild yeast co-existing in a soy sauce norom mash becones relatively
‘greater in nunber, thus the soy sauce yeast strains having a good property
are difficult to survive, and thus the soy sauce yeast strains are
elimnated as a result of conpetitive growth inhibition against the groups
of wild yeast co-existing in the noromi mash, and thus continuous et hanol
f er nent dn additioayamtthbé whigoinoolstyhyhrolyrzing acoly .sadéd) mbiomisnashead0tG ot highert he
test of conparative exanples 2 and 3 wherein the rates for addi ng soy sauce
yeast wdses 20tsddyandagenthari@o unpleasant edethei spedajled [versmi-breacodbreisrafBned tt sayn
was significantly lower. Thus, it was suggested that soy sauce having its
uni que A&9w fl avor cannot be obtained. (3) It is also clear that even

when th t ddi t 100 fold,. dn t t est of
Compar at i ve oNERpIB oA BRI GPERA 55 s aerI 875 R g eCayeanve

t ¢4 Wheren z FSTY uee
! e ShsRER R bRy et e RGP SRS o5 HRih o7 Sl o Marioh

concent kadst0dn PR 6¢vakiohs &kl ddded texasThes pRIparedbsdio sducd) moRel Mate! | gw
flavor cannot be obtained. (4) In contrast to these results, in the five
t est s ofddihienps®s enice i lactEnadid rbasteeinemnay theeaddeld| accorthng 46 drimasometmds eof

yeast was 10 to 100 fold greater than that. of the others and soy sauce

yeast wAtevaggsey suce a ix10 sellge moromi oy 14195 seliseg meremiror oni, et hanol
that S0y saucd RETPRGRL o gieoed v ooy B el TS pddeA Syef Weblhestl o
hi gh as ag’urﬁ/;/d’f (syfl é/:%u,cg _rye;mt ah toOfO(ﬁ?gc?éleQ{e? thefalda wﬂ:(?rggfép Efr@ald'y%;%isgigg g

obt ai ned. reo it 1s clear actic acid fernentati on sauce

lactic afrémbamler i Whes thy eiteisalessythag nofold; dhers Qs bhiing&Othas dildeyela \thatdis an
appropriate lactic acid content and showing a pH of 4.8 to 4.9 can be

obt ai nedo-eXisting in & sousates marhspismasibedemes golatively gnoteavimeyouh dhastyesausti c
aromas and goad Iil avors c&n be obflai ned as a,whol e, Exanple 2 8 tests
uti|izi NepSeeirags Brviegn§ eegd PEPRedy i thatdivp been added o be SHeIPmy mash sARnah gFgw

met hods ' . | r r The S koj i .and
2o (o S5t el UG BomBHich YA idups 87 IEERE eEblos Ul s E A BRIRAC o
vessel smaghdakd1@RusMieeshbyt Saude ERAKE nf@Y be leliminSBUCH BRYPEH 4¥88NRSult of the

| mredi ately after m xing, soy sauce lactic acid bacteria isolated fromthe
soy saucenpetitomigromthtinkibitonadded at 1 x 106 cells/g morom, and a wild
yeast was added at a rate of 2 x 103 cells/g norom, and then the norom
mashes were cHhCPRrask Vi Bediatgis BoBy éhaﬁ‘a}@) Ath eersxisting daskicnasid dpcterace,

20, RETRO PR AENE AR BE0LE BRLLOMR Bk 0L B,

I NCT eases and decreases 0O

Hﬁ;g:nst gﬁ?\;gbgrﬁ%& pHNES ekBmplRepBlIY B PO 6RA HeBoRAThVBEE Dt BEbBEined0 as to
Further, a timing for addition of pre-cultured soy sauce lactic acid bacteria and soy
sauce yeast is preferably within 10 days after mixing, and is more preferably within 7 days
after mixing. The most preferred timing for addition is at the time of mixing (immediately
after mixing) to next day after mixing. This range is preferred because the use of this range
can greatly save the amount of soy sauce yeast to be added.
In contrast, when soy sauce yeast is added post-mixing on day 11 or later, a greater
number of wild yeast would co-exist in the soy sauce moromi mash. In this case, a larger
amount of soy sauce yeast must be added. As a result, as the concentration of the yeast

becomes higher, and the growth of lactic acid bacteria would be inhibited. Thus, there will

be a danger of producing soy sauce having low lactic acid content and poor flavor.
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nunber of wld yeast 1, 3, 5, 7, 10, 12 and 20 days after m xi ng. Next,
except for 1St test, soy sauce yeast described in Table 2 was respectively
added post-fernentation to a 2nd test on day 1, 3rd test on day 3, 4tn test
‘on day 5, Stn test on day 7, 6tn test on day 10, 7tn test on day 12, and
Stn test on day 20. The m xing and fernentation vessels were placed in a
tenperature-controll ed roomat 23C, and then the norom nashes were
controlled for 5 nonths according to ordinary nmethods of brew ng soy sauce,
so t hat Moezaventthére as aaladgaghatighesoe speef ywastgthe Mhm tdyusuch fanmreadtioatyens
morom |iquids were collected, and then subjected to analysis and

or ganol sémm ba@valgg@d prperties) that hasrheen added todhe sey sausenpiasomi mpshimaymos hows

the resuylts. Table

Test It e%éil.m 8FQWy S%IF‘ECIX:GPE in %W?&Sﬂ&ﬁp‘%‘rﬂ}é vl Wijr@éi RSO S8 ingnioths SBRYIOMY| er -
- LagP AlP 02

reToe Rtk 500 2B 38 SRR vk O, PR & SERIELGT T Ses R Apehist!

10153. 5 4188 ti 8

1f 123, @gmg 74 BQ%)H%GO'ﬁgdd%a\%nt%msﬁg\%r 4%?3?%? g@%’% Qa@'%)fhe 19 §agice yeast

600. 914m&p Qoeoatle Ny aietivelnfiralvierdedr g eptbBRBms dOtheXpresent invention cannot be

10133. 670. 904. 90QuoQGoodi nventi onf | avor 6Present 101. 2 x 10l .5 x 10133. 650

884. 90@QBeddi nvent i onf | avor 7Conpar ativel22.2 x 1f 3 x
10" 133. 650. 1 55. 12QpFuzzyexam | e 18Cqnpar ati ve201. 3 x 102 X
| 01~3. 630. 095t I URRYriant Hat thexamauns o thel%Py sapegp§ashio %%@de@swuaﬁamtsué 2% |t

S Dl ol BRls ke Bomt CEnE A8 ol bR ik bR 2k 1 cERYE bRl aThiEhED:
af t er %&x&ge,d%xteﬁa%sy hatvb@qm@ tgeﬁ*bﬁfegat@talaﬁoé?% ang% J fﬂ?etre Gs aCfeQWhat 50

concentrations, and having a nel 'avor can ai ned.” Fur

SOy sauatcykfdhg bdesictdedcticodoid corvantrdiibn] agpropfifte pHfst BxamplocpHUIND S 4 9f
w | d yeast co-existing in a soy sauce norom mash becones extrenely greater
t han t raadondibovs flavay cahwat betebtainedi ti on of a | arger anmount of soy sauce yeast

becones i nevit abl is clear that, a consequence, becau ncr eased
concentratio Pq%%ésf’y iSApReepst that ‘%ﬂ‘%?\%tlﬂ ther Pre ‘E’e%?‘H"lSE@FéP‘t Zoleragey o
is a disad (o} i c n

(1 avor D0 SRPE s USSR in REWRE: W0Y e80! SucChe! BRTRER (8D 00"
siml arfeﬁ@exﬁé‘tﬁi@&&sﬂ-bel@ﬁgi fie tatodorhizhil P Wo rlgst?ﬁx%'dfglygtobﬁ:cmoﬂ{?cemn\’\@rﬁ

agitated, and then wild yeast was added at | x 103 cells/g norom, and
| acti c reainty mmutancsatow@mwﬁdemtamorm&a Jqy6saved mmgnmashrby rdmarkelrkée agtihod

according to e pr esent, ventl on, egst was oqd
cul t ur éd & GBI dbe PEES PIEE NS 3%‘%5 soghih cBlegioctand Busasecount
of the s r r I'n
a cont roﬁx f%??eé(s\?\% B el&%“%fo hh% &Elgncf‘ %ﬁg&éhhgﬂﬁxn%eC%J@d%Lﬁgggs grgdood
cul tur @erpasacmguaegi@gw&e@ntr a8t gfoups ofl B gefld %ﬂwﬁ@.rs%mhﬁa&h t@qeé tion
was performed 5 times. Table 3 shows lactic acid levels (WV % of the
nor om wigeshethamplifeinentatidh byahe saf smrrcermalm@enﬂentaadd iyeashris comnegleteinpad ateur e
of the nmorom_ nash was the sanme as in Exanple |. -14
mainly involved in the generation of typical aroma of soy sauce, and once-called
after-ripening yeast groups.

Of these yeast groups, the main soy source fermentation yeast having active ethanol
fermentation ability is preferred to obtain soy sauce having 3% (V/V) or higher ethanol
concentration and mellow flavor, in particular.

According to the studies of the present inventors, the main soy sauce fermentation
yeast cannot be regarded collectively because they differ in their properties depending on

strains. That is, different strains of the main soy sauce fermentation yeast largely differ in

the proliferation ability and ethanol fermentation ability in a soy sauce moromi mash.
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Table 3 Lactic acid (WV)% Ex erinment No. Control Present

i nventionll. 000. 9520. 910. 9330. 980. 9640. 720. 9551. 060. 9l Aver a

a0. 930. 94St andard devi ation0.130.02 It is clear fromthe results shown in
*Tabl e 3 that because lactic acid contents in the controls varied w dely,
soy sauce products having uniformlactic acid content was difficult to be
obtained. In contrast, it is clear that because lactic acid contents in the
nmet hod of the present invention were al nost the same, soy sauce products
havi ng uni f or fm hmotdigarganeromd mashtwhiehishabtaibed by émeRtatiop tandfagirigeprbeeseest i on
" According to the present invention, soy sauce yeast is ,added to a soy
sauce nBEBPRMSFEKICE gk RPEh AYStaMhaERArpuT HiARS of Wid y8a% comyist and dose sha mpin 10

fold to 100 fol t t han th f wild I d | Sti inth
ror om AR RSy uteRf Botron st cin SES LR BR Rt C b dERiyion
orom ._ okt "o _ f

the wi | eybacpnais Spy ARoRenSTRAME] [Sindiiih, BHEPSETSpR Hoford ISR ©

grow. FUhAe , ondf GOERRIMthuindbek T RERSERIF thBste ArineAtatisAYyaRUSELaiNEAPd rhfingdded
to the soy sauce noromi mash within I O days after m xing such that theé

cel | cowmspomible lier eslnobfermmentydarst is | O to 100 fold greater than that of
the wild yeast already existing in the nmorom mash. Thus, the above effects
can be provi déde mxild: Yeastpfteasnsraan;contam nueropiganise kaydng i oropsftiesrwkigh arenedty

Che. pr cBURT N BIFHENE 1 Sy souaBwe/BALD | FiRUme s 1t REISSyA SR br o
R e L N
the nor QMeﬁr&%E’ndiﬂQ oh $helbrewlfiPsi®, ok 889 saflel Hevthg BN ARSIy Eshrbh8lwiQY peauce
rorem cr)rl?tZin.ed throughout the year.

Therefore, it is very important to suppress the growth of wild yeast so as to maintain
active growth of the added soy sauce yeast.

According to the above conditions for addition of yeast of the present invention,
when soy sauce yeast (a certain main soy sauce fermentation yeast strain) is added into a soy
sauce moromi mash, the soy sauce yeast strain compete with the other strains to survive and is
not eliminated as a result of the competition, so that the soy sauce yeast strain can actively
grow under culturing conditions wherein the soy sauce yeast strains co-exists with the wild
yeast strains.

Next, a moromi mash to which soy sauce lactic acid bacteria and soy sauce yeast are
added is controlled by appropriate agitation according to the following ordinary methods of
brewing soy sauce. Then, by ordinary techniques, the moromi mash is allowed to ferment
and mature at a maintained room temperature of 15 to 35°C, preferably, 20 to 30°C for 3 to 8
months, preferably, 4 to 6 months.

The thus obtained mature moromi mash is pressed, filtered, and then refined so that
soy sauce having a desired ethanol concentration (for example, 3 (V/V) % or higher), lactic

acid concentration (for example, 0.9 to 1.0 (W/V) %), appropriate pH (pH 4.6 to 4.9) and

mellow flavor is obtained.



Thus, ethanol fernentation is sufficiently performed by soy sauce yeast

w t.hout suppressing lactic acid fernmentation, so that soy sauce having a
desired ethanol concentration (for exanple, 3% (V/V) or higher), a desired
‘l'actic acid concentration (for exanple, 0.8 to 1.0%, pH 4.6 to 4.9, and
having a nellow flavor can be reliably obtained. Mreover, even when soy
sauce koji or norom nmashes differ because of different lots, the present
invention makes it possible to reliably obtain desired soy sauces. Only
after setting a timng for additionEXAN®BLEsauce yeast in the early days
after mxing, particularly within I O days after m xing, and determ ni ng
the nunber of wild yeast already existing in the norom nash, the proper
quantity of s sayce yeast with .optinal ethanol fernmentation ability to be
dtided can_be CEASY Hiehstpenbaxiiioh 1S Praifibed & RON dese T RSy DT ERRmRteSt or
addition of s | . ol ure
cul ture produ %%’)g §%#%S' ﬁ%ﬁ gg%/d lg gﬁ@@%?& m@%rsltlgzéaps){r ‘2“%&? & gggéé%%&g# arlr%t%fj gﬁ Pﬁt ent
syst emaish ¢ @k mdrbnt hiakh bﬂall&gﬁrﬂ‘%ﬂ&inmgarﬁn THEGEASE haS NREIRYGE pARtc]
becones unnecessary. Furthernore, even when salt-tolerant wld ygast cannot
be el i mandtaecuhaladns 6.00{VA/)4 ot thigher adngitaiod|by pérferniag eldohelio deGeshitsivh
fromcleaned fernentation tanks and fernentation pathways, and a snall
nunber eétivehgindoygayesaseromawhil S (MY ) Yook salticangeatratios,oy sauce noroni mash,
the addition g& soz?sltsauce yeast at a fixed rate greater than that of the
ot her undesi r ef3y}@ strains enables effective suppression of wild yeast

proliferation d i of, j rol kfarati R Qy._sauce
Veast . Furt nePo A N atfitgroeghtish faB edubie Pih 88 Shsdoll A Felfenii
the r a”gé'cotrc!l'iﬂ?_tg%?éin&?tmaﬂe@sr 88 §rdd%€ﬁ1?cso§'céa9cé ﬁBj‘iﬂeﬂlE?etbk'%}ppa?ﬁlgt D3by ARk C
acid fernentation proCeeds successful 'y and soy 'sauce havi'ng an appropriate
| acti c amir6intomheint The frepabd amoesini Anashesli werky intsancedilios havhirihgdesidr ed
et hanol and lactic acid concentrations, and having a nellow flavor can be
rel i abl fergisntgtineyessglsappl yi ng t-he present invention to ordinary known

met hods for t brewi ng of soy_ sauces ch _as_strong-fl ayored soy sauce,
weak-f | avor ed S)?g%‘?fﬂg?e%ﬁst e‘%&?‘gfg%;%@y P‘&Hﬁ?‘.ﬂgégi/g AT NG e—‘?%%/?%ﬁ Stion
S0y SaUGHAL dill EHRRXicRANERIS Wik REHREd S B EN:R cBhd by wild
applications cite ereln are 1 ncorporated herein -16 by reference I'n
their egfitro6iganismbs (wild yWsatladtie aeldbavedtia #nd the like)ms tthvadd poksibleewi Nng soy sauce
conprising the steps of: mxing soy sauce koji into a salt water to prepare
a soy sauce méfignthersayisaucgduionmmi prasheuwergrpsepased; aserrding tadmniagdiaeiydnethoder i a
and soy _sauce, yeast to the norom .

for brewirig soy sauce, the moromi mashes were maintained at a temperature of 20 to 25°C

for 5 months with occasional agitation so as to perform fermentation and aging.

On the other hand, time-dependent increases and decreases of wild yeast in the soy
sauce moromi mash obtained in the above procedure had been studied, so as to understand the
number of wild yeast next day after mixing.

Next day after mixing, the moromi mash was agitated, and soy sauce yeast (pure
culture solution) and soy sauce lactic acid bacteria (pure culture solution) were added so as to
achieve conditions stated in Table 1. In addition, the same amount of lactic acid bacteria
was added in all the experiments such that lactic acid bacteria were added at 1 x 10° cells/g
moromi. In test numbers 6 and 9, the specified amount of the culture solution of the wild
yeast separated from above soy sauce moromi was added. In other test numbers, the culture

solution of the wild yeast was not added. The thus obtained mature moromi mash liquids

were collected, and then the composition of each liquid was analyzed. Further, organoleptic
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mash; and perform ng fernentati on and agi ng of the norom mash, wherein the
soy. ‘'sauce yeast is added to the soy sauce norom nash such that the cell
count of the soy sauce yeast is 10 to 100 fold greater than that of wld
yeast already existing in the norom mash. 2. A method of brew ng soy sauce
conprising the steps of: mxing soy sauce koji into a salt water to prepare
a soy sauce norom mnmash; adding pre-cultured soy sauce lactic acid bacteria
and soy sauce yeast to the norom nash; and perform ng fernentati on and

agi ng oftesthevencmmiucted $dr,cavkner Eabie 1 Klgowotheserulie yeast is added to the soy
sauce norom mash within 10 days after the m xing such that the cell count
of the soy sauce yeast is 10 to 100 fold greater than that of wild yeast

conpri 51 g+ heEFEEIGR o MR s HLED Kb S PRBTHE S oA ¢ DEdnghebar e
i C oddi ol . . . d b :

and soy LSGUEYBaEeST MBI Bagh (UG YRRl BE Hh R LRo R S BRNT

agi ng Ofﬂﬁ%mﬁﬁ%aﬁtfﬁA%U@m ?hﬁ@(p’)bg ce yeast is added to the soy

sauce norom mas ays after nmixing such that the cell count of

the soy sauce g@apdnenbankysisoisa) shedn JublatiOnastgeaforibdhcrding téltheangthod
already existing 1n the norom nmash and is 2 x 1 OS or less cells/g norom
nmash. described in “Experimental Method for Soy Sauce” (ed. THE JAPAN SOY SAUCE

INSPECTION INSTITUTE, issued on March 1, 1985).

Table 1
Test No. Item Salt Cultured | B/A Component analysis Aroma | Taste | Evaluation
- yeast (ampli- Alc | Lac | pH
tolerant (B) fication)
wild
yeast
A :
1 Comparative Ex 107 5x10° 5 2.80 | 1.06 | 4.77 A O Acidic odor
example 1
2 Present 1x10° 1x10° 10 347 1 094 | 485 © © Good
invention flavor
3 Present 1x10° 2.5 % 10° 25 3.53 1090 | 4.86 © © Good
invention - flavor
4 Present 1x10° 5x 10° 50 3.50 | 0.92 | 4.86 © ©® | Good
invention flavor
5 Present 1x10° [ 1x10° 100 3.55 [ 088 | 4.88 [G) ® | Good
invention flavor
6 Present 2x10° [2x10° 100 3.65 | 0.85 | 4.89 © O | Good
invention flavor
7 Comparative | 1x10° [2x10° 200 3.67 | 030 [ 5.10 @) A | Fuzzy
example 2
8 Comparative | 1x10° [ 4x10° 400 3.60 [ 008 | 5.28 0 x | Off-taste
example 3
9 Comparative | 25x10° | 2.5x10° 100 3.62 | 035 | 5.08 9) A | Fuzzy
example 4

Alc represents Ethanol, and Lac represents Lactic acid.

Symbols in columns of “aroma” and “flavor”: ©@Very good OGood ASomewhat poor

X Poor

The following facts are clear from the results in Table 1.
(1) 1t is clear that in the test of comparative example 1 wherein the rate for adding
soy sauce yeast was 5 fold, the resulting mature moromi mash had acidic odor, suggesting that

soy sauce having a mellow flavor cannot be obtained. Specifically, it is predicted that when
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(3) It is also clear that even when the rate for adding soy sauce yeast was 100 fold, as
in the test of comparative example 4 wherein more than 2 x 10° cells/g moromi S0y sauce
yeast was present, lactic acid concentration was significantly lower. Thus it was suggested
that soy sauce having the desired lactic acid concentration, appropriate pH (for example, pH
4.6 to 4.9), and a mellow flavor cannot be obtained.

(4) In contrast to these results, in the five tests of the present invention wherein the
cell count of the soy sauce yeast was 10 to 100 fold greater than that of the others and soy
sauce yeast was added at a rate of 2 x 10° or less cells/g moromi, ethanol fermentation was
vigorously carried out by the soy sauce yeast added, so that soy sauce having as high as 3.0 %
(V/V) or higher, or in particular, as high as 3.5% (V/V) or higher of a targeted ethanol
concentration can be obtained. Moreover, it is clear that lactic acid fermentation by soy
sauce lactic acid bacteria is preferably performed, so that soy sauce having an appropriate
lactic acid content and showing a pH of 4.8 to 4.9 can be obtained. Thus, it can be

understood that soy sauce having characteristic aromas and good flavors can be obtained as a

whole.

Example 2
8 tests utilizing 20 kg of soy sauce koji, each prepared according to ordinary methods
of producing soy sauce koji, were prepared. The soy sauce koji and 25% (W/V) salt water

(30 litters) were added respectively to 8 fermentation vessels, and then mixed to prepare soy
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sauce moromi mashes. Immediately after mixing, soy sauce lactic acid bacteria isolated
from the soy sauce moromi mash were added at 1 x 108 cells/g moromi, and a wild yeast was
added at a rate of 2 x 10° cells/g moromi, and then the moromi mashes were controlled
according to ordinary methods of brewing soy sauce, so that fermentation and aging were
performed.

On the other hand, time-dependent increases and decreases of wild yeast in the soy
sauce moromi mash obtained in the above procedure had been studied, so as to understand the
number of wild yeast 1, 3, 5, 7, 10, 12 and 20 days after mixing.

Next, except for 1% test, soy sauce yeast described in Table 2 was respectively added
post-fermentation to a 2™ test on day 1, 3" test on day 3, 4™ test on day 5, 5" test on day 7, 6"
test on day 10, 7" test on day 12, and 8" test on day 20. The mixing and fermentation
vessels were placed in a temperature-controlled room at 23°C, and then the moromi mashes
were controlled for 5 months according to ordinary methods of brewing soy sauce, so that
fermentation and aging were performed.

The thus obtained mature moromi liquids were collected, and then subjected to

analysis and organoleptic evaluation in the manner similar to Example 1. Table 2 shows the

results.
Table 2
Test Item Cultured | Salt- Cultured | B/A Component Aroma | Taste | Evaluation
No. yeast toler- yeast (ampli- Analysis
added ant wild | (B) fication) | Alc | Lac | PH
(Day) yeast
(A)
1 Present 0 2x10° 2x10° 10 3.63 | 0.92 | 4.85 © ® | Good
invention flavor
2 | Present 1 2x10° | 3x10° 15 350 [ 090 {488 | © © | Good
invention ] flavor
3 Present 3 5x10° 6x 10* 12 3.55 | 0.87 | 4.88 © © Good
invention flavor
4 | Present 5 7x10° | 8x10 11 360 [ 091 [ 485 © ® | Good
invention flavor
5 | Present 7 8x10° [1x10° 13 3.67 ({090 {490 | © ® | Good
invention flavor
6 | Present 10 12x10° | 1.5x10° 13 365 (0881490 | O Q | Good
invention flavor
7 | Comparative 12 22x10* | 3x10° 13 3651015 [s.12| © A | Fuzzy
example 1
8 Comparative 20 13x10° [ 2x10° 15 3631009 [s22] O % Off-taste
example 2
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From the results in Table 2, it is preferable that soy sauce yeast is added within 10
days after mixing. It is clear that when soy sauce yeast is added upon mixing or within 7
days after mixing, soy sauce having a desired ethanol and lactic acid concentrations, and
having a mellow flavor can be obtained.
Further, when soy sauce yeast is added later than 10 days after mixing, the number of
wild yeast co-existing in a soy sauce moromi mash becomes extremely greater than the others,
so that the addition of a larger amount of soy sauce yeast becomes inevitable. It is clear that,

as a consequence, because increased concentrations of yeast inhibit the growth of lactic acid

bacteria, there is a disadvantage that soy sauce having low lactic acid content and poor flavor

1s obtained.

Example 3

Moromi mashes were prepared in the manner similar to Example 1. On the day
following mixing, the moromi mash was agitated, and then wild yeast was added at 1 x 10°
cells/g moromi, and lactic acid bacteria were added at 1 x 10° cells/g moromi. In the method
according to the present invention, when wild yeast was added, good cultured yeast was
added at 1 x 10* cells/g moromi such that the cell count of the soy sauce yeast was 10 fold
greater than that of the wild yeast. In a control method, when the pH of the moromi mash
became 5.2 or less, good cultured yeast was added at a rate of 2 x 10° cells/g moromi. Each
addition was performed 5 times. Table 3 shows lactic acid levels (W/V %) of the moromi

mash liquid at 135 days after mixing. In addition, the temperature of the moromi mash was

the same as in Example 1.
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2 0.91 0.93
3 0.98 0.96
4 0.72 0.95
5 1.06 0.91
Average 0.93 0.94
Standard deviation 0.13 0.02

It is clear from the results shown in Table 3 that because lactic acid contents in the
controls varied widely, soy sauce products having uniform lactic acid content was difficult to
be obtained.

In contrast, it is clear that because lactic acid contents in the method of the present

invention were almost the same, soy sauce products having uniform lactic acid content can be

obtained.

Effect of the Invention

According to the present invention, soy sauce yeast is added to a soy sauce moromi
mash such that the cell count of viable soy sauce yeast is 10 fold to 100 fold greater than that
of wild yeast already existing in the moromi mash, so that yeast fermentation can be
performed successfully without affecting lactic acid fermentation while suppressing the
growth of the wild yeast and allowing only the added soy sauce yeast to actively grow.

Further, according to the present invention, soy sauce yeast is added to the soy sauce
moromi mash within 10 days after mixing such that the cell count of the soy sauce yeast is 10
to 100 fold greater than that of the wild yeast already existing in the moromi mash. Thus,
the above effects can be provided by the present invention by the addition of an extremely
small amount of soy sauce yeast.

Furthermore, at this time, according to the present invention, the soy sauce yeast is
added to the soy sauce moromi mash within 10 days after mixing such that the cell count of
the soy sauce yeast is 10 to 100 fold greater than that of wild yeast already existing in the

moromi mash and is 2 x 10° or less cells/g moromi mash to the soy sauce moromi mash.
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fermentation pathways, and a small number of the wild yeast remains and contaminates a soy
sauce moromi mash, the addition of soy sauce yeast at a fixed rate greater than that of the
other undesired yeast strains enables effective suppression of wild yeast proliferation and
promotion of active proliferation of only the soy sauce yeast.

Further, the amount of soy sauce yeast to be added is always within the range that
does not suppress lactic acid fermentation, so that lactic acid fermentation proceeds
successfully and soy sauce having an appropriate lactic acid content can be obtained.

Accordingly, soy sauce having desired ethanol and lactic acid concentrations, and
having a mellow flavor can be reliably obtained by applying the present invention to ordinary
known methods for the brewing of soy sauces, such as strong-flavored soy sauce,
weak-flavored soy sauce, white soy sauce, tamari soy sauce, re-fermentation soy sauce or

thick soy sauce.

All publications, patents and patent applications cited herein are incorporated herein
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$%&S h étﬂé@ééﬁﬁé%@ c f claim 4, wherein said pre-cultured lacti
<25 ot RO A et o o e B R g e

acid bacteria and soy sauce yeast are added to the moromi mash at the time of mixing to next

day after mixing.
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