06 COct ober 2005 Met hod of Brew ng Soy Sauce FI ELD OF THE | NVENTI ON The
present invention relates to an inprovenent of a nethod of brew ng soy
sauce which conprises mxing soy sauce koji into a salt water to prepare a
soy sauce norom mash, adding pre-cultured soy sauce | act ioéoéi@ibﬁfﬁ%t eria
and soy sauce yeast to the noromi nash, and perform ng fernentation and
aging of the norom nash after adding by ordinary techniques, and rel ates
to a method of reliably obtaining soy sauce having a desired ethanol

concentration and |actic aciyle®88oeBrédng®byuhcBaving a nellow flavor.
BACKGROUND OF THE I NVENTION A traditi onafg mét hod of brew ng soy sauce

conpri ses adm xi ng steaned soybean products with roasted and m || ed wheat,
i noculating the m xture with seed koji nold for soy sauce, and culturing
the mixture to obtain soy sdIEEDKOF THEMNVENHOMppropri ate anmount of a
salt water to the soy sauce koji to obtain a soy sauce norom nash,
fermenting and aging for a certain tine period the norom nash to obtain a
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| for.ned i st d al t i i . h
Soy s GermBtises mixing oy, NS B o s ol el B Brep e f 55 SR PO B e,
Hence,ada{ng ﬁé-chn%?d@ogrsgaeamegé%idym a0sdPehice ﬁ:ﬁétq?ttﬁ& b niih! N9
m mas ar 1

in the no erived by natural cont'am nat’ion Trom thé nhatural

f1 or a ghd hgdfdrinitl thenditAVUndi 4 ofae! iok@fi rhikbl A RAGNE! by MRdinbke: | N
the present invention, the termg?r\}s\% | d yeast" indicates yeastg\'/m}itch i?]ﬁgbi ts
si t es techhigpiek,i andeslatésniot a methudsofartialdy robdmdingrseyl sakee having aadeisired sthgnslauce,
and naturally contam nates and proliferates in_a sqQy sauce norom nash. In
cont r &gncentrgiion and kactie acid coneentation pad Baving amelloyeleydsn is easily coll ected
(separated) froma soy sauce norom mash and the |ike by a known ordinary
means, and -1 06 October 2005 preferably is highly capable of producing

al cohol and bei ng sal t'tﬁ’Aék@jﬁOUﬁi?O?%Emz t is pure-cultured

artificially and added to a soy sauce norom nmas he thus pre-cultured
soy sauce yeast is clearly distinguished fromw |d yeast.

A traditional method of brewing soy sauce comprises admixing steamed soybean
products with roasted and milled wheat, inoculating the mixture with seed koji mold for soy
sauce, and culturing the mixture to obtain soy sauce koji, adding an appropriate amount of a
salt water to the soy sauce koji to obtain a soy sauce moromi mash, fermenting and aging for
a certain time period the moromi mash to obtain a aged moromi mash, and finally
press-filtering the aged moromi mash. However, the fermentation and aging of a soy sauce
moromi mash are normally performed in an open system, and almost no microorganism, such
as 50y sauce yeast 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 éontaminates :
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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The natural flora is greatly diversified, so that naturally contam nated
soy sauce yeast and soy sauce lactic acid bacteria nmay contain bacteria
havi ng properties that are not exactly favorable in ternms of soy sauce
quality. Further, there are disadvantages due to the diff&fExwby 2%t he
conposition of the natural flora depending on area or with tine, such that
the product quality varies depending on the brewing site, and that soy
sauce having uniform quality cannot always be obtai ned t hroughout the
year. greferabiés dighlewapablé of produdms aboaohby apd dainge sdit-eledns oyTrasme slwoe ng
a uniform quality regardl ess of area or tine constraints, a nethod of

br ewi nggastois parec eultared bartificiallpvanidoadded Thi & sopt sege omoprminimeashs oy hea thus
conprises mxing soy sauce koji into a sal water to prepare a soy sauce
nor oniprassliured gay sepcsrysagas elgardydisipgw romcvid Yeast-d bacteria and soy
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Zygosaccharonmyces rouxi t he soy sauce fernentation ast) en the

cel | cRfEvensts ihfRe bampbsitias ofl theasdtaral flord HepdadinB0sm Bieararsbitle iaRre d6ch that
cells/g norom and the pH of the norom decreases to 5.1 to 5.2 as lactic
aci d fthe pruiuat quality vedesedepetdiog ol thy baewig site, 40d thay sopsawne haviigg)iform
perform ng ethanol fernmentation, and thus brew ng soy sauce havi ng good
f I avorquakityi canaet alwaystecohtriged throwghoyy thef@e, edited and written by

Shi nrokuro TOCH KURA, . BREW NG SOCI ETY OF . JARAN, 1988) (Fopd.M crohiol ogy
fand Book, EAPBCHESHRPPES 10 B HRRte PR Prowved S0 Rpee BRER A FARTS
YAVPCUh ey (80180 of! dR2)or HANCURSrAIN N SelSd1O broWiligsd) Sath Ohds Bedif] |
is used and Ternentation and aging are’ perforned in a~m crobiologically
open \Rs&eped.| aArHié melliiddlof BreWhiy sdy Sucandmieied mitihgwoly i kojl @itod Sy
sauce nmorom nmash is easily contamnated with wild mcroorganisns due to
conpl esatérrtopnépanga Say saics mdraini crashpadding preecilfuredisoyTsauss lactic iasidvimcteria
difficult to nmaintain a -2 06, Cct obergﬂg‘OOS stabl e and ba] anced growth of

t hese 2ad §eY saHcEBasdahe merepbmash; | a8d Jhe PRERIMIRS frmeniationAngd; agan g, Pber r ed

fernmentation. eover under,. pur Jture conditions, there is a
di sad PR EF erai}cﬁmﬁtjl&hortd#gry ?ecﬁx'ﬁllq%gs.

Specifically, 2 known method comprises mixing soy sauce koji into a salt water to

prepare a soy sauce moromi mash, adding pre-cultured soy sauce lactic acid bactenia to the
moromi mash, culturing the bacteria, adding soy sauce yeast (mainly Zygosaccharomyces
rouxii, the main soy sauce fermentation yeast) when the cell count of the lactic acid bacteria
in the moromi mash exceeds 10’ cells/g moromi and the pH of the moromi decreases to 5.1 to
5.2 as lactic acid fermentation proceeds (normally at 20 to 40 days after mixing), performing
ethanol fermentation, and thus brewing soy sauce having good flavor (Science and Technique
of Soy Sauce, edited and written by Shinrokuro TOCHIKURA, BREWING SOCIETY OF
JAPAN, 1988) (Food Microbiology Hand Bdok, edited and written by Hisao YOSHII,
Yasuyuki KANEKO and Kazuo YAMAGUCHI, Giho-do, 1995)}.

However in this method, since non-sterile koji is used and fermentation and aging are
performed in a microbiologically open vessel, lactic acid fermentation and yeast fermentation
for a soy sauce moromi mash is easily contaminated with wild microorganisms due to

complex troubling factors that cannot be specified. Thus, it is very difficult to maintain a
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mai n soy sauce fernentation yeast strains having high ethanol productivity
or being capable of form ng good soy sauce aroma are obtai ned, when these
strains are positively used in an actual brew ng process, resu t%wégat can
be obtai ned under a pure culture condition cannot be obt aPHEGwOPH y
cases. Accordingly, in recent years, efforts have been nmade to achi eve

bal anced and stable Ilong termgrowh of the added soy sauce yeast and

| actic acid bacteria, so as to naintain preferred yeast fernentation and

| act i g Agé infienalRAdedt bvth Splchdsecadded, nfierooeanitisomvand: leng pgriol whiter oni
mash are controlled in the |atest, sealed and i ndependent type m xi ng and
fer ”Eﬂ-hﬂhiaﬂﬁngprﬂfmddfennamﬁnn.scatteri ng or contam nating the nmoroni nash.
within each mxing and fernmentation_ tank and, anong adjaceny m.xin atﬂd
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i i n e T al hways. Thus: there 15 a di sadvant age —Lhat vhen

sal t - t ol er andcootdifiglyciasrecentyears, bfortd hanenbaeadnadanigl achiryedzalanced andistabig | d

yeast may renmain and contam nate a soy sauce _m)ri)({n'b mash, and ma .8row to
be doromgtermbgrfosvth afithe addel 50X fause ¥eayt and, catig agld bagtRNR, $HEs &y F%al n

| actic acid fermeptation suppressed,..but als u Vv e [

gener Jrefgrpd yegd %F’Pﬁ'"ﬁ'é% f‘gg RErth grl‘.lﬂnﬁg,neg,tgﬁgq, {%paeggﬁ%gl&b(g&ghgmﬁg’nh%de
been previously cul tured t ' u | rfdeBCtypé heikthg Snd

di sad\?ﬁ’rﬂga%feja F%é?m{/\ﬁé%h £ollrrel c@%%%%%‘fdgg{ fthls(r??tﬁg’ ?inir)%ltr]é‘:iaﬁ-l i ?@gﬁ of yeastl i sg

si gni fg, AtionY Bink € Qo §REVene lscleringt 6f coh@miatihigcthednioromi nsdshr withims eadh
yeast to be added or ‘decreased yeast activity may result, so that yeast

f er menhikingodhd fermeitatirey thok amdiam8ng 6dj@cent beixingCod fermentatientapks fand mixing t i on
to a morom mash. SUMVARY OF THE | NVENT] ON An ob'écéjégf t he present
i nventand femeentationctankseymiiag apd Sepepiation ﬁﬁJ aths) prectfeancd atier every

use.
However, this method also has a disadvantage because of unstable pH decreases

associated with lactic acid fermentation due to, for example, different lots of soy sauce koji or
moromi mashes differing from each other, so that there is no other choice but to judge a good
timing for addition of yeast depending on the experience and feel of experts. '

Further, there is a limit to completely eliminate microorganisms from cleaned mixing
and fermentation tanks or mixing and fermentation pathways. Thus, there is a disadvantage
that when salt-tolerant wild yeast cannot be eliminated, small numbers of this wild yeast may
remain and contaminate a soy sauce moromi mash, and may grow to be dominant before the
addition of soy sauce yeast, thus not only is lactic acid fermentation suppressed, but also
unfavorable odor is generated by the wild yeast.

Furthermore, yeast to be added should have been previously cultured to a required
quantity and stored. There is a disadvantage that when an expected timing for addition of
yeast is significantly varied earlier or later the predicted time, shortages of yeast to be added

or decreased yeast activity may result, so that yeast fermentation is not performed
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et hanol concentration (for exanple, 3% (VN) or higher) and a desired lactic
acid concentration (0.8 to 1.0 % (W), pH 4.6 to 4.9, and having a nmel | ow
flavor by solving the above-nentioned di sadvantages with a nmethod o

brewi ng soy sauce which conprises mixing soy sauce koj i |H§90@b§8?1095 wat er
to prepare a soy sauce norom nmash, adding pre-cultured soy sauce lactic
acid bacteria and soy sauce yeast to the norom mash, perform ng
fermentation and aging of the norom mash after adding by ordinary

t echni igipediatdly #teradditionad ahomrusBdhasksear ch conducted to sol ve the above
probl ens, the present inventors have found that by noticing the cell count
of salt-tolerant wild yeast in a soy sauce norom nmash at an early stage
of fermentation, addition of viable by 10 fold to 100 fold
cell count greater than th/MMA %ﬁ%%&@f@%he soy sauce norom nash
provi des effects of suppressing the gromth of the wild yeast w thout
affecting lactic acid fernentation, allow ng active growth of only the

added soy sayge gie%g%kl A€ Dbk YR BUBGERRIY AR B el FRALEY Bired

Furt her, the ors have oun when t e soy

added DecRRUnPANGE (RT SRmNBS B (W) b0 BigiEnakhera Tetied RHED !

the ce count o Soy ‘sauce yeast to 100 fold greater than
that Qon¥érdtehtieade t@H@&@?WM)SJ pHi4 td 4.9 hmd hovinga melidw flaber bylsolvingrthef
extrenmely small nunbers of soy sauce yeast is sufficient to provide the
above abbbenientiohed disativantages with apnethedtof brerang 6oy stizpeaviich somphiaes miNing ng
this tinme, if the am)unt of added soy sauce yeast. ex 2 x 105 cells/g
nor omisoey sweqefﬂéﬁm Hlt? a §alh yvates ie PECPAES @ SPRETEF |na°f881165@5§‘ ng pre-Retwed seuuce

T O e tetiohs gl el ar gy Btr, 88} H RS A0, BEREHALET-ARthtation
Pr eSenl o RIS B RN Rk fbyfmrhagﬁsecﬁauaes yeast is added at a

rate ess ce rom such that the cell count of the soy

sauce yeast A$ alk@sltOoflfiusedl réseagdflﬁecbxﬁfucteldacb sobadt thefabolie préblemy,eths tpréseneady
existing in a norom mash, ethanol fernentation by soy sauce yeast is
suf f i dinemtory howe fomdetbatby hetiding thepredlsesuntyof salt-toderant wﬂd geasing atsoysauend - 4
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fermentation, allowing -active growth of only the added soy sauce yeast, and allowing
successful ethanol fermentation. Further, the present inventors have found that when the soy
sauce yeast is added to the soy sauce moromi mash within 10 days after mixing such that the
cell count of viable soy sauce yeast is 10 to 100 fold greater than that of wild yeast already
existing in the moromi mash, the addition of extremely small numbers of soy sauce yeast is
sufficient to provide the above effects. In addition, the present inventors have found that
during this time, if the amount of added soy sauce yeast exceeds 2 x 10° cells/g moromi,
fermentation by lactic acid bacteria co-existing in the soy sauce moromi mash is affected, so
that lactic acid is not generated and accumulated, resulting in soy sauce with poor flavor.
Moreover, the present inventors have found that if when soy sauce yeast is added at arate of 2
x 10° or less cells/g moromi such that the cell count of the soy sauce yéast is 10 to 100 fold

greater than that of the wild yeast already existing in a moromi mash, ethanol fermentation by

soy sauce yeast is sufficiently performed without suppressing lactic acid fermentation, and
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sauce koji into a salt water to prepare a soy sauce norom mash; addi ng
pre-cultured soy sauce lactic acid bacteria and soy sauce yeast to the
norom mash; and performng fernmentation and aging of the norom nash
after adding by ordinary techni ques, wherein the soy sauc86{letber 2085 added
to the soy sauce norom mash 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 nmash. The present invention is a nmethod of brew ng soy sauce
whi oh S9TRAShfvind e d&RA%haRIb] cERhRIGHOPHMBDILA% (WVPorhiphb, daésred! O
prepare®a soy saute norom nash; adding pre-cultured soy sauce lactic acid

bact erjy&;@add eocehftitich (fBeSianiple,l 8 tarbI0BE) phvkhito 48dande ricdlont figvor can be
fermentation and agi ng of the norom mash after addi ng by ordinary :

t echnimglisly obwlsadei n t he soy sauce yeast is added to the soy sauce norom
mash within 10 days mxing such that the cell count of the_soy _sauce yeast

is 10 to 100Thelpdesgnteinventiomhastbren eampleted by dbeseafinduwy. eXpesificg)ly, thene
norom mash, Further, the present invention is a metho

f b i I
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NOT O fe RGNt Aid gl ke rAbiogdi mashxiftey addinh biyhmtinahetechhiquen witereih thdie
soy sauce yeast is 10 to 100 fold greater than that of wld yeast already

exi st isog saticd heastriz afded raghe aoy sauce2mproptisnash susbsthatethesvell eavnd of theasoy
This specification includes part or he contents as di,sctzg osed in the

[l of.
speci fseuee yeast isahitod 0 fold; gsg@emhaaatg%&féfswléﬁfﬁtalrsw c¥istipggn the moromi

No. 2001- 388748, which is a priority docunent of the present applicaion. -5
06 Cct™® 2005 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

i nvention wil, ?Fes&??ﬂeﬁhgg ligrﬂ%@& lof BRevhiftk |s8YPSauckowhiRhr donifHsed iR AEgSent

I nvention, fiITs soy sauce koj1, prepared according to ordinary nethods

of prQRuaiiRihegSQY Sab€ KoliOinto ai SltivsRe to Prépafe aaddy ymicermawatrmasiy ddding
ordinary nethods of brew ng soy sauce. The amobunt of a salt water to be
used hee-eihuled sbytauge laptid apiddocterialand soiesapes giastgp the moromi mash; and

performing fermentation and aging of the moromi mash after adding by ordinary techniques,
wherein the soy sauce yéast is addéd to the soy sauce moromi mash within 10 days 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.

Further, the present invention is a method of brewing soy sauce which comprises the
steps of: mixing soy sauce koji into a salt water to prepare a soy sauce moromi mash; adding
pre-cultured soy sauce lactic acid bacteria and soy sauce yeast to the moromi mash; and
performing fermentation and aging of the moromi mash after adding by ordinary techniques,
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 No.2001-388748, which is a priority

document of the present applicaion.



soy sauce koji raw materials. The concentration of common salt to be used
herein is appropriately adjusted for brewed soy sauce to have 15 to 20 %
(WV), and preferably, 16 to 18 (WV)% of common salt concentration. It is
i nportant to adjust the concentration of common salt upon®&Ceiohg RPT hin -
t he above range, because an unfavorable common salt concentration of |ess
than 15% woul d |i kely cause the putrefaction of a soy sauce norom nash at
a sumer tenperature ranging from?25 to 35C. It is true that |ower
concentrations of cDET&ILER DESCRIPEINQRITEHEMDNYENTIONh is better for
enzynme reaction to proceed nore successfully, and for proliferation and

f er ment at i onTlof pressnt invention adkl be dasaribed ir detpil #s oMoy  sauce yeast to

proceed nore _snoothly, so that the porom nash is I%lqjed and Hﬂture nor e
rapi dly. Howbe &RITY| it thE sPISRI InYFAtEN, TShmioN SBUCE KQIhcRATPRIGH HTOWHNE 485

than 15% so-call.ed trefactive bacteria gctive - d] nd
sour ne¥ "Q’%’@ﬁ’ﬁﬂ? PfE’%ﬁ’t‘?lﬂg pPHIREE %Pﬁaﬁdm}ﬁﬁ? AP iléailth‘ggtg%fv%ccfgglg% gom%%grﬁaé? y

| oses it al ue ) ce. Putrefaction of a soy sauce norom mash due
to in%ﬁ@%??&rg%?@ns%ﬁ??%’fi ons of common salt can be prevented by setting
condi tions, -BydinGnt FRaShRVHtEGoBRNREE heRsH i P08 faldusreate thAAChoweltigber ,
or adjusting pH to 3.0 or less by adding acid, such as hydrochloric acid
or | acgo'?,csa@@jg Gojinefve tnfatediklvevEhe cohtmmmtionnefl tomnonakalt tddiecnsal herin he
original flavor of soy sauce, so that the product loses its value as soy

sauce.appsopsiatdly adiiusted forcbrewnd soxisatce tohapei 15 de 28 “GdMWoiM). andpreferabipie b6 the
nitrogen con%entration of . a noroni, masr ] i.crl_lEJPigd I s ingﬁpgﬁ_&ri ate for thg _
prol i fi EV¥IVef comymon salt copcenitatian o it 1§ JMPOLtaBt {0, adsh, e fANCRREFHIPHRE not
utrefy even en the. .concgntr.ati f g | ; I, ese
P e Curuon st jiboh B SRR B, s8v¢ rafiTHRPas8 dn. ey Bl BURMREy s
gener ﬁr{oPa | O%ﬁ ot lefRr R '19‘|V§ Qbufifikdy dditetr pithdhMicrCof@eBy shi® moromi

conce n of common salt is 17% or higher during the sumrer season, or
15% Ormadhi AASunfitdrite@pératurs Rinighte fromfZ fo FPES orlt issnechatfower tonceanttibnson
and agi ng cannot be achieved. -6 06 Cctober 2005 In addition, a nethod

whi ch dfroomimens s4ly df alsgy smpgeamemynismashels hstignforrgnzymgt reagionde prPeasdrmoreas a
di sadvant age _t hat the s rew odor,. i S

| t qdor, -cal | ed. warr
af { | xclcessSal o6 pralidstetion aadtaRenyEom ot Fupe Whbe i SRR EPYsauce

21 L SR FE R oo 5F A BL AR NS ARG s o

occasigasly anovaddeth s E43e, Withs RABRGH Qb SRitefPAtln dTIERTharTBM, sd-talled
putrefactive 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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addition, soy sauce lactic acid bacteria my be added according to ordinary
nmet hods of brew ng soy sauce, at 1x10 cells/g norom to 1x107 cells/g
norom . It is inportant in the present invention that soy sauce yeast is
added such that the cell count of soy sauce yeast is 10 t86{g®mbgr)0@s
greater than that of wild yeast already existing in a norom mnmash. Wen
the rate is less than 10 fold, there is a danger that wild yeast that is
co-existing in a soy sauce norom nash becones relatively nore nunerous,

the Sowﬂgﬁ‘s ﬁ¥r§e otrc]jo\?lﬁircﬂiiﬂéolb@%’ﬁ}w?l?zg:ggadstogfrsgﬁgé Ibré i@ ina0R Y4 PEESY lﬁgﬁéd to

the no grow active conpetition agal nst grotips of

wi|d ygast dREMARgE haerShagleashit b4t THRT ¢alledBSArm-BRély (AR it BEHEAoSRYCE

yeast nmay be el1mnated or "‘expelled as a result of the conpetitive growh
I nhi bidayeg. I n contrast, when the rate is nore than 100 fol d, co-existing
lactic acid bacteria cannot grow actively, so that brewed soy sauce having
a desired | aNexte prviahshoselested atispeciallyppadopayi sauseplacti¢ eridekenteria angdox. 6
to 4.9), and nellow flavor cannot be obtained. Further, a timng for

addi t i mucoieast bavng gaed prepwytiesahersinatier, refearaddtonaic (rERMSAY Ut {Ermeniatian
yeast is preferably wi,th'bn 10 days afte m'xingé and is nore Igllriefe abll¥
Wi t hi iSRSz SomE 1asFasiens) fge 2Aded pdhe Jhus Brenalrd SRy 40P MOl (P | 0 at
the ting.of mXxi y npedj at sl f I Xk tyday: L X N@.
Thi s rRT Sog et IBHCpad TaberRch el L HR ol Aok RN S DAL 08 |
anount . ;,a_;gﬁgée # 7 en soy sauce yeast is
addgd bﬁgésv%l%?n% I ng b?\tylg‘g? ﬁlpséér)ﬁiog(t’igfgj 1a)hgr ggﬁéf ﬁﬁrﬁgwbwﬂr of \>/lm I duyeagt vvou: d

co- exi st i n kREinfRvaftiiake RSOt invasion that sbhissuczamast ia addedyarch thatabetelbf
soy sauce yeast nust be added. As a result, as the concentration of the
yeast conatofrey danchpmast inkd toh)Ogfiold\gisatst thancthiicofawild veasttadready ewjsting inea

i nhi bited. Thus, there will  be a_ dange f.  praducing s sayce hayi ng | ow
| act i onereiel Bathk eWbemthegats, istless, dan q-%7fr°6§ ‘bngdBé‘r ‘532’%65% F’Egﬁ}é‘?a?t i[‘}?é?% i s
a danger t.hat the soy sau ( [ tati t
STl R BB P M A bR B 0 A
mash iehaviyl £256H BFPUHEhitRANY bt aldedcRMBe rhéioRt] Mashheathbiorsaast
t hat réﬂgsg{ag% satvl s Fn t Ee norom mash, and thus the soy sauce y'tcej%rst may
be el i siRalyedheoto @¥iprtition againmt prmipb tof ofild gagseigroupseco-gxistinghin thei ibtdmin by
wild yeast. That is, there is a danger that because the soy sauce yeast
may nanashe ankdl thus dhacoyvesuge presst fmayabe elimnisatgd opn enpellsd ahe pseld et the
i nvention cannot be. .. .. - '

competitive growth inhibition.

In contrast, when the rate is more than 100 fold, co-existing lactic acid bacteria
cannot grow actively, so that brewed soy sauce having a desired lactic acid concentration,
appropi'iate pH (for example, pH 4.6 to 4.9), and mellow flavor cannot be obtained.

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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W solved. It is inportant that the anount of the soy sauce yeast to be added

‘ Is at arate of 2 x 105 or less cells/g norom . Wen the anount is at a

| rate of 2-x 105 cells/g norom . or highter, lactic acid bacteria nay not

~ be able to proliferate actively. Thus, there is a fear thaf68&gipberdffize
having a desired lactic acid concentration, appropriate pH (for exanple, pH
4.6 to 4.9) and nellow flavor cannot be obtained. Exanples of soy sauce

yeast that is used in the present invention include salt-tolerant soy

~ sauce MGGV NP 4 BYifHeY ¥t Ithe B ¥huee yeast (@fifRin Soif bars: feirhentatiomysay

| sauce ernehtati on yeast belongs to taxonomically to a strain of
Zy 90s 3 Gina2HReCRFod fropértie§ntat Hasibekry addmt toi thesep saweantrantl masir meynat bon of
a soy sauce norom ‘nmash by renmarkable ability of ethanol fernentation in
the peBlRaacgowfadbively dfe (OWdmpdtisiodi with otildoysagethan aregFeresising ir she mogemt ant
yeast groups belonging to the genus Candida including Candi da_versatilis
and Gamshi arel thus ed Sayl $auce yeashimay: bg ek@mat%%%xrgf?lﬁaﬁé aofesylf, of sampetitive
Torul opsis which start. to act __when et hanol, fer t.ation th rce
i 1 GBI DEsid YesSt o FRRL e drera s ARREe TERTHEs = ot B 7ed R Ve
generation of typical aroma _qf d = e =T A o ] ng
yeast MA¥oYs e Gﬁ)et TR 8EMYR ?f&gfnts)ag%st?lgtﬁgb]ﬁm n°fs)§§ee gg?ﬁl]'llrﬂjtl:teg)fV g@n%‘ﬁtcgﬁogﬁ%yeast
havi ng I@g&ive ethanol fermentation ability is preferred to obtain soy
sauce ?1aV|‘ng 3% (VN) or higher ethanol concentration and nellow flavor, in
particul ar. ARGadas that (Rensdunt bf theodoyt Saecoyemsent be addett israt,a tateofiRixn soy
sauce fernentati on yeast cannot be regarded coll ectivel)/ because t hey

/8,

di  f enot or lehetellser mprmii e Vhiepthe dinogntis at sraigioh 2 x 107znells/g merorsicr Sighter,

strains of the main soy sauce fernenfation yegst rgely differ i t he
prol i fastigtacish bagsetia myayanet ke ARAGP Rfeflﬁ?éﬁ? ﬁﬁﬁayabﬁ\‘g}wfﬁ | f’sg%?‘ gﬁﬂcqu
nmorom mash. .06 QOctoher 2005,1n an qrd] ' i.Chry hyned
by, optER N ingR Srreagrels btasenet e R R (B Shaililel B 25345
numer %ﬁé SHLR) Ao lafidt G ¥Y@RRedCO- €xi st and formthe main soy sauce

f er meAFATIOR yeas ora. However, not all of the main soy sauce 7
ferment at i oExapAlofshy ainite yeist teiabied innkopresehtiimveativa mudludesaltetoleasiton
for a soy sauce norom mnmash. That is, only a small nunber of strains of

t hese sbprsancd aeasingsoeps tingolved ris brewingisay ysaveepsvii 85-e theo Maip hipyopauce

fermentation, The wild yeast straj N8, Gan cont aifn m cro ragoani sm _hav. 94
pr ope fermentationcysast belgpgs to taxonomically to a strain 0 Zygosace myces rouxii

mainly contributes to ethanol fermentation of a soy sauce moromi mash by remarkable ability

of ethanol fermentation in the presence of 6 to 28 (W/V) % sodium chloride and glucose;
salt-tolerant yeast groups belonging to the genus Candida including Candida versatilis and
Candida etchellsii; or saIt-toleranf yeast groups of the genus Torulopsis which start to act
when ethanol fermentation by the soy source main fermentation yeast is completed, and are
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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necessarily preferable in terns of soy sauce quality. Further, there is a
di sadvantage due to the differences in the conposition depending on area
or with tinme, such that product quality varies depending on the brew ng
site, or soy sauce having uniformquality cannot always be06&stoh¢re5

t hroughout the year. Therefore, it is very inportant to suppress the growth
of wild yeast so as to maintain active growh of the added soy sauce
yeast. According to the above conditions for addition of yeast of the
present i NVEN4h ominaryinsorostynashoeldcly énelbtaingd dwr feanentatiom 28 g2uwg prgcesses
fermentation yeast strain) is added into a_sqQ sauce nngo&ifnas t he soy
saucepatfiatedsindar an operpeysterni numeraus giraias of prild ¥east 6o-xiS AU TUAY Mot

elimnated as a result of the c etition o that t.he so
st r ai soycsavcademestasiongyeast fiRtrer HOWEYST R Elir?é itF‘F &h%“va?ir%%’?] fhe eég{;ﬁ)tgauce

east strains co-exisfs.with . ,the w st ral ns OFA sh
%lo Whiedst SB3INS AR éCI‘Faj F’bvoilvfld dmbg%éél' f%@@faﬂﬁﬁ 1Bt ASsoy edice RofBRAiOMHasH B

I'a and soy sauce 'yeast are added is

contrgl | ed by appropai ef! Kol &l BndrRatidie yeadt | Qyiimg 26y ehadalyy
met ho L‘atofs’ e F‘faglgo@}ng%%cdg gﬁ,(ﬁggﬂor di naryatec ni ques, the norom

mash | 3 g\@c?} EfdiBRhtatighd mature at a nmai ntai ned room tenperature of
15 tore‘%g@‘q'lltgre eetrt%g}:)y, 20 to 30Cfor 3to 8 nonths, preferably, 4 to 6

mont hs.  TheThéwldopiasi fiesingedn icomtain moistoargatisth hapings sprepenties vdnetiarea®fd t hen
refined so that soy sauce having a desired_et han%:e concgnt ationﬁiéffFor
exanphecessuriliVphefetable ihitems of soyzevce qualityd Evibntiert 1soh dpOYRRERRSINELC 0. 9

to 1.0 (W 9, I at, H(pH4.6 to 4.9 d |
ob i reciffelnes indhbERPoBE BXRABLIE BRESD G1nk i Al AEh KBS Ry P abfy
| ai ned | detail b f Sl A€y AW
For | owri depsibpgcn ae bisytfe S, & sol B FRvinp iBAHRalEULEEbE e

nor om_, J1a di nary neans. The yeast has the ability of
produ8ptﬁ6]%ﬁéﬁéu§éﬁnu aeftalfng 3.0 (VN)% or higher of al cohol by perform ng

al cohol i ¢ f qreRRIraLit AverfGinporednt to suppaysssthe geowtbrafiwild yeast s& ag IWNPIIEHNs al t
concentration, Exanple 1 25% (WN) salt water (30 liters) was adm xed with
soy satthe drojvth ¢f2be kdgedmoysaneegyeast.

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°Cfor3 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.



according to ordinary nmethods of producing soy sauce koji, thereby
preparing a soy sauce norom mash. The prepared norom mashes were
introduced into a mxing and fernentation vessels. The above procedures
were performed by sterilizing the koji-naking device and tﬂ@ocﬁP?FH&Sand
fermentation vessels using heated steam so as to prevent contam nation by
wld mcroorganisns (wild yeast, lactic acid bacteria and the |ike) as far
as possible. After the soy sauce norom nashes were prepared, according to
an ordinary method for brewing s&X4MRIE the noromi mashes were

mai ntai ned at a tenperature of 20 to 25C for 5 nonths with occasi onal
agitation so as to performfernentati on-and agi ng. On the ot her hand,

Tor o mas h Bsbv et MBI GBI B dg Baon Y ah PSRy 22To

i ng, 1 ne S sHe et nSet PP a8 ceRly PLHAME (PRGB!
xing. ¢ he SEBHS A SRS 20PC . (pure cult

2o *8hoaEe S RS By ik SRLACPRERS, TThE e B e e came

amount,, of ' i ¢l (PATRE drahigh@sSoRdRotol by Perfdrintng alveholie férmentattont hat
Iactiténgcaf:dﬂ@géﬁg ?a \gvef\? added at 1 x 106 cells/g norom . In test numbers

6 and,@ivelPf seaudd Meroainif6. DFWIV)35 ofialucencentraidon of the wild yeast
separated Trom above soy sauce norom was added. In other test nunbers, the
cul ture sol Examploo} the wild yeast was not added. The thus obtained mature

o, o sk D sl GRS e e Dl BRE R B8] SRRy,
~conduct ed_ for _each. Tabb’%&%ﬁ% %\a‘c%%sé)%%ges oiVBRiSbS Bearinl & kaphauceel |

count 3F5PT4ing| 18 qrayaY ik accordimg to thé nethod  described in " Food
M crobi y dbagk” nfe2gicHe tharbshi Wiakkedn widre HntodudddStihto, aYasiningkiand
KANEK: og%rgg@g%g Y. G?JI@I ,e G ho-do, p. 603). Conponent analysis of soy
sauce firhehiitios véssaiks perfornmed according to the nmethod described in
"Experimental Method for Soy Sauce" (ed. THE,JAPAN SOY@??UCE L NSP | ON

| NSTI TUTE, s wbdveprovedures Wereipafymeddn gerilispg shackoli-making dryise Snent

anal ysi sAromaTast eEval uatiqgn . . v )
ymixing and fermentat?on vesse(is using héated steam so as to prevent contamination by wild

microorganisms (wild yeast, lactic acid bacteria and the like) as far as possible.

After the soy sauce moromi mashes were prepared, according to an ordinary method
for brewing soy sauée, 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 procédure 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 gcid 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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0. -yeast(anpli-AlcLacpH Test tolerant(B)fication) wild yeast (A

| Conpar ati vel

101003. 550. 884. 880G Present vor fla 6i nvention 2 x 12
01003. 650. 854. 8900CGood Present fl avor >

x 10'5 x 1052.801. 064. 770Aci di c odo
1 0103. 470. 944. 8500Good Present l’

3invention |

x 10' 2.5 X
| O 253. 530. 904. 8600Good Present vor fla 4invention ix 10_86{ctober 2005
100_3. 500. 924. 8600QvCGood Present flavor 5invention 1 x 1Ix

7i nventi on

tests were conducted for each. Table 1 shows the results.

2exanple 1 1

X1l x

Measurement of viable cell count in Table 1 was performed according to the method

described in “Food Microbiology Handbook™ (edited and written by Hisac YOSHII, Yasuyuki

KANEKO and Kazuo YAMAGUCHI, Giho-do, p. 603).

Component analysis of soy sauce in Table 1 was performed according to the method

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- Al | Lac | pH
tolerant | (B} fication)
wild
yeast
(A)
I Comparative | 1x 10 | 5x10° 5 2.80 | 1.06 | 4.77 A O | Acidic odor
example 1 '
2 Present Ix10° 1x10* 10 3.47 | 094 | 4.35 @ &) Good
invention flavor
3 Present 1x1¢° 2.5x 10 25 3.53 [ 0.90 | 4.85 ) © Good
invention flavor
4 Present 1x 10 5x10° 50 3.50 § 0.92 | 4.36 © @ Good
invention flavor
5 Present 1x10° 1x1¢ 100 3.55 | 0.88 | 4.88 @ =) Good
invention flavor
6 Present 2x 10° 2x 10° 100 3.65 | 0.85 | 4.29 © (@) Good
invention flavor
7 Comparative | 1x10° | 2x10° 200 3.67 | 030 | 5.10 O A | Fuzzy
example 2 :
8 Comparative | 1x10° | 4x10° 400 3.60 | 0.08 | 5.28 Q % Off-taste
example 3 )
9 Comparative 25x10° | 2.5x10° 100 3.62 | 0.35 | 5.08 O PaX Fuzzy
example 4

Alc represents Ethanol, and Lac represents Lactic acid.

Symbols in columns of “aroma” and “flavor™; ©Very good

X Poor

OGood ASomewhat 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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I x 102 -xi-07- 2003.670. 305. 100Fuzzy Conparativeio 8examle 2 |1 x 104 x
104003. 600. 085. 280xA taste Conparative 9exanple 3 2.5 x 10'2.5 x

101003. 620. 355. 080Fuzzy Conparative exanple 4 Al c represents Ethanol, and
Lac represents Lactic acid. Synbols in colums of "aroma" 8a8c<perafer": @
Very good OGood L Sonmewhat poor X Poor The follow ng facts are clear from
.the results in Table 1. (1) It is clear that in the test of conparative
exanple | wherein the rate for adding soy sauce yeast was 5 fold, the

r esuhéé gﬁﬁg‘ﬁ# %%vﬁ?gg@ggqm &thﬁ%s%ﬁm £0 @iy wilduggasdo-agdstiniain a Soy sawsce

havi cannot be obtained. Specifically, it is predicted

t hat r?@%?m nhdh bRBmES rQREvely @Rhatdrhin nuatter, fihus hddiopgase ysausteaigehstingsa | ess
t han olrg, w | d yeast co-existing in a soy sauce norom mash becones
rel atgosl pfo?grgamrdifmunuabmjva, land thiusethe 89y saurceyepstatinains araichisinated 8 2a
good property are difficult to survive, and thus_the soy sauce yeast

St r airesulané cehipetities grbvab inhibitenpgaingt e rgseups ph ¥k ¥eash cPRiBing Hnthe

agai nst the groups of wld yeast co-existi ma,s{fbu nd t hus

Lng in e . morom
B et rossionst (hos ctintabs sbeeal roneneig casmoh B¢ yiede B R ol 51 | 17
| that jn.the. t f L ' .
o a2 o Bcacst ahey 3h 26 FRE OB PasBti L R pfes DHRds WhEHEh fnd Affed 20

r 28y 4R s 2! of :
S HA Ty kS Hrat T R e o e, e o o o o

cl earg; 4 hakafieRwiRe T it Rhe sigpested dhatoy Gyucabadng éaamiguesmelowl fdwdr as
in thetest of conparative exanple 4 wherein nore than 2 x 105 cells/g
NOr Ordanfi@beésebigied.yeast was present, lactic acid concentrati on was

significantly lower. Thus it was suggested .
’ (3))/ It is also clear that even when ﬂu%grate for adding soy sauce yeast was 100 fqld, as

in the test of comparative example 4 wherein more than 2 x 107 cells/g moromi soy 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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that soy sauce having the desired lactic acid concentration, appropriate pH
(for exanple, pH 4.6 to 4.9), and a nellow 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 1060O0rieber 2§Peat er
than that of the others and soy sauce yeast was added at a rate of 2 x 105
or less cells/g norom, ethanol fernentation was vigorously carried out by
the soy sauce yeast added, so that soy sauce having as high as 3.0 % (VN
or h'ﬁg{}@é meml T | QHirAddiael Bit@hmasing, 56§ GMde hartibiaghbbadtria isclatgdt ed
et ha concentration can be obtained. Mrgover, it is cl ear,%hat | actic
aci d £an RO daQe RbremYy masiavese addetiat lacl @ erdlstgompepmis apd areilgprapt was
perfornmed, so that soy sauce having an approt%i ate lactic acid c nﬁlent and
Showi Jaged apd ate 4f @ 001, @lls/gnmiorombtamidntien thpJBoTopH MaThes Sverg HATOfISd

t hat soy sauce having characteristic aromas an od f rs 2

obt aizecrdirg o oxdinsrg metheds Pk brevang égfs“aﬂf‘?»l%°zﬁg‘ﬁg?eéﬁ’eRJga%§8 @gy@‘é%?‘éerﬁoj i
each prepared according to ordinary nethods of producing soy sauce koji,
wer e nerfopmedd. The soy sauce koji and 25% (WN) salt water (30 litters)
e added ST b i, Ynd LEEER AL AR S icfansaek w1dycaiuiadht aoy

prepare so sauce norom nmnashes. Imediately after

m Xi nﬁ%g?%%éaozﬁx‘éﬁ%hl %ﬁ{i(ih%ﬁﬁh@ 28864 Bidcadire Nadtbeen sthdied) schas tandsetand ther oni

mash 6 cells/g norom, and a wild yeast was added at a
rate ,g;mge%fi,gﬁ eadtl 15895 Moyt 2 andi20 dapaftdrenixingoni mashes were control | ed

according to ordinary nethods of brew ng SO Sauﬁéi go t hat ffrgent gtion
gnd agi ng W}géﬂ_, fxdrepfm'riﬂqest&:ﬁ%ec%rmif ereriged i gy d'é‘?lfcféfﬁec e P’é"gh‘é gnd
ecreases of w yeast in the sqy. sauc r@ @l h above
pr oc ephst-geringdtation tp égﬁdngdZn‘?d Iag t‘%s"lﬁ’ﬂ(fgyg g’ngésttﬁg%g%(é e?égg n\k/l\ng*' ZI’ ?east

1, 3, 5, 7, 10, 12 and 20 days t 1 X xt dndr febménth@st , soy
saucécﬁe%tdaﬂégc%i & ‘i’fh%?%@?e ag(]:l gl éh%? iﬂﬁ TheHERRE Forn

was respecfively added post-fernmentation

~to a 2nd tes g{gcg@}ﬁ :}'ten%% afufSboribIRaYrodm 4t ¥5°0pahd drendthy rborofitimaskss on

day 7VESEHR VFRRECHH Ay 7th test on day 12, and 8th test on day_20. The
M Xi NGNS rk@l18% 28 inféhthy accoediag we rozdinhrc exttliads of theppmeatayr ®eHNtr 18t ed
roomat 23C, and then the norom nashes were controlled for 5 nonths

accor firmentatiornam aging west pastismstl. br ewi ng soy sauce, so that

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 Compon_ent Aroma | Taste | Evaluation
No. yeast toler- yeast (ampli- Analysis
added ant wikd | (B} fication) | Ale | Lac | PH
(Day) mst
1 Present 0 2x100 | 2x10° 10 363 | 092|485 © © good
i i avor
2 i;::;::? - 1 2x10°0 | 3x10° 15 350 (090 {488 ] © © good
avor
et
3 ;1:‘;2::? : 3 5x10° 6x10° 12 3.55 | 0.87 | 4.88 ® © f('ljood
avor
et
4 E\;;:r:fn 5 7x10° Bx 10* 11 3.60 | 0.91 | 4.85 © © good
avor
g
5 g?;::::? : 7 gx 10 1x16° 13 3671090 (45 ] © © good
avor
invention
6 Present 10 12x10° | 1.5x10° 13 3651088 | 4.90 O 0 g:::r
invention L
7 | Comparative 12 22x10° | 3x10° 13 365 (0151502 O A | Fuzzy
le ] _
8 ?oan!:lgarative 20 13x10° | 2x10° 15 363 | 0095221 O % | Off-taste
example 2
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fermentation and agi ng were perforned. The thus obtained mature norom
i quids were collected, and then subjected to analysis and organol eptic

evaluation in the manner simlar to Exanple 1. Table 2 shows the
Table 2 TestltenCultured Salt- Cultured B! A Conponent Ar on8F stk vat i on

easttol er-yeast (anpli-Anal sis No.y ant w | d(B)AtcLacPH added (Day)yeast A

| Present02 x | 2 x 30E3. 630.924.850v or fla inventionl2x 13 X
10153. 500. 904. 88Q(c) Good 2Presentflavor 3invention 35 X

10" 3. 550. 874. 88Q0Good Present

Present fl avor 5invention

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

is obtained.

Examplé 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 ]éctic acid bacteria were added at T x 10° cells/g moromi. In the method
according to the present invention, when wild yeast was added, good cultured yeést 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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78 x 101 x ]0133.670.904. 900@ Present flavor invention02 x 10 1
133. 650. 884. 9000God _15 x 10'v 6Present..fla or 7invention 122.2 x 103 X
10133. 650. 155. 120Fuzzy Conparati ve 8exanple I 201.3 x 102 X

| 0153. 63D. 095. 220xOf f taste Conparative exanple 2 - 13 06 00&ctber20990s5
Fromthe results in Table 2, it is preferable that soy sauce yeast is added
within 10 days after mxing. It is clear that when soy sauce yeast is
added upon m xing or within 7 days after m xing, soy sauce having a
desired a and | acid concentrations, and having a nellow fl avor
can bel @gqg ﬁé&‘cﬁﬂﬂt@g‘})g%en soy sauce veast is_added later than 10 days
af t er| m xi rEkpefipRniNEDer of| wild yeasitrobo- exi sting in Paeseayimentien mor oni
mash {DECOMNES ext]remaly greagrer than tjnggothers, po that thgoggddition off a
| ar ger—arrount—of;soy—sauce jyeast ueccdryls InEVI[aD e. Tt 15 nggar tnat as
a conseguence—Yeecause—tnereased—con 3 rattons—of—yeast moup rt—tte guwth
of lAactic acid Léha("f eria there.ls. Q"'B sadhvant agle—t hat—s-aV- vee—hav—nd

| ow Ilactic acid4ontent and poor flaPef2 is obtained Exanp®822 NMoron
mashds were prepared in the manner silfif ar_to Exahple 1. O0.fhe day

fol |l dm ng M XAREragé he noromi mash wa$.98yi tated, and then w.84yeast was

added™at &5 X, diBdeviation 0.13 0.02

(OTC T

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 15 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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cells/9 nmorom, and lactic acid bacteria were added at 1 x 106 cells/g
nmorom . In the nethod according to the present invention, when wld yeast
was added, good cultured yeast was added at | x 104 cells/g norom such
that the cell count of the soy sauce yeast was 10 fold gr @aQstobemry#A5 t hat
of the wild yeast. In a control nethod, when the pH of the norom mash
becane 5.2 or less, good cultured yeast was added at a rate of 2 x 105
cellslg norom. Each addition was perfornmed 5 tines. Table 3 shows lactic

acid_levels (W 9% of.th ' | 084 baukeSyedatywithbutesuppressing. | n
addi iy, etﬁﬂé’ﬁ@?ﬁﬂﬁ%&%ﬂg%ﬁﬁﬁ%lyn@gﬁﬂé&%%ﬁs t?e sarr:s\ as iuﬁijxalm')I e 1.

-14 06 Qct ober ) leChavtricda Goetetamel tommentriiiorCtint exdAriplesent
i nve i‘%r‘?"ﬁéﬁﬁ%‘?‘ggc’%%%%&gggg%d. 98096 40. 720, 95 51.060. 91 Averse0. 930. 94

St andg), éyARVeALiERNY. 2\ died ldcticiaid-écent atiom {foreexapnle &8 shdWi¥e), RHTdSIte 3

t hat "because lactiC acid contents in the controls varied wdely, soy sauce
pr oducs sinh3iing aunkliew faveactandeaelisbly obtaintd-was difficult to be obtai ned.
In contrast, it is clear that because lactic aci %gcggter&s in @ﬁg@% Qod of
t he presentMoteoventeivem when oy sapes keih O JBQFEMI JBISNES JULET EGHIRE g

uniformlactic acid content can obt.aj.ned. .Ef | nventi on
Accorldisr@etp@etheinﬁﬂéwak%)msisgﬁ? toggi X&g’éa‘gé%%fé‘% %&ggg@g to a soy sauce

morom  mash such that the. cell . Of ad Qb YasiduCiBe @Asiddys aferfol d
to 100 fol ooblﬁe%f{]eérseftﬁgna?’ﬁgf’é fgfggm&fnaﬁyoefé%soﬁ %’;ﬁ%fggd?/ oxi St i ng§i r?!yt he Noroni

h, t hat . ' - ddtexniinthgsthe arssifen lof ywild i éastit
e S AN WRHITO Rl SerAibe ardeddominlheotiecamstnicf

ernmentation whiTe suppressing the growth of the

Wi d ARASY e33tinalih Qe AEordiHi ¥ndshg tiedpmpes quantiycl spyasauce et Wille loptigiabw,
ethanol fermentation ability to be added can be determined. Besides, there is no fear that a
timing for addition of soy sauce yeast is delayed, so that the proper amounts of pure culture
products of the soy sauce yeast can be prepared according to intent systematically.

Further, a judgment based on experts’ experience and feel becomes unnecessary.
Furthermore, even when salt-tolerant wild yeast cannot be eliminated because of a
climinate microorganisms from cleaned fermentation tanks and

limit to completely

fermentation pathways, and a small number of the wild yeast remains and contaiminates 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 Jactic 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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Further, according to the present invention, soy sauce yeast is added to
the soy sauce nmorom mash within 10 days after m xing such that the cel
count of the soy sauce yeast is 10 to 100 fold greater than that of the
wild yeast already existing in the noronmi nash. Thus, thea8ipEcel0Pect s
can be provided by the present invention by the addition of an extrenely
smal | anmobunt of soy sauce yeast. Furthernore, at this tinme, according to
the present invention, the soy sauce yeast is added to the soy sauce

nor omi s after m xing such that the cell count of the
soy Sgwggﬁﬂgbs%pﬁgu% tlP‘gyloo fold greater than that of wild yeast already
existing in the norom mash and is 2 x 105 or less cells/g norom nash to-
t he soy sauce norom nash. -15 06 October 2005 Thus, ethanol fernmentation
is sufficiently perfornmed by soy sauce yeast w thout suppressing lactic
acid fernentation, so that soy sauce having a desired ethanol concentration
(for exanple, 3% (V/V) or higher), a desired lactic acid concentration
(for exanple, 0.8 to 1.09%, pH4.6 to 4.9, and having a nellow flavor can
be reliably obtained. Mreover, even when soy sauce koji or norom mashes
di ffer because of different |lots, the present invention nmakes it possible
to reliably obtain desired soy sauces. Only after setting a timng for

addi tion of soy sauce yeast in the early days after mxing, particularly
within 10 days after m xing, and determ ning the nunber of wld yeast

al ready existing in the norom mash, the proper quantity of soy sauce yeast
with optimal ethanol fernentation ability to be added can be determ ned.
Besides, there is no fear that a timng for addition of soy sauce yeast is
del ayed, so that the proper anmpunts of pure culture products of the soy
sauce yeast can be prepared according to intent systematically. Further, a
j udgnent based on experts' experience and feel beconmes unnecessary.
Furthernore, even when salt-tolerant wild yeast cannot be elim nated
because of a limt to conpletely elimnate m croorganisnms from cl eaned
fermentation tanks and fernentation pathways, and a small nunber of the
w |l d yeast remains and contam nates a soy sauce norom mash, the addition
of soy sauce yeast at a fixed rate greater than that of the other

undesi red yeast strains enables effective suppression of wild yeast
proliferation and pronotion of active proliferation of only the soy sauce
yeast. Further, the anmobunt of soy sauce yeast to be added is always within
t he range t hat
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-does not suppress lactic acid fernentation, so that lactic acid
fermentation proceeds successfully and soy sauce having an appropriate

| actic acid content can be obtained. Accordingly, soy sauce having desired
ethanol and lactic acid concentrations,;c;and having a nel | 8&9clR¢t00%an be
reliably obtained by applying the present invention to ordinary known

met hods for the brewing of soy sauces, such as strong-flavored soy sauce,
weak-fl avejffssOy sauce, white soy sauce, tamari soy sauce, re-fernentation
soy sauce-or—thick soy sauce. Al publications, patents and patent
applications cited herein are incorporated herein -16 06 COctober 2005 by
reference in their entirety. -18 Cains 06 October 2005 1. A nethod of
brewi ng soy sauce conprising the steps of: mxing soy sauce koji into a

sal t watjer st0.h58BekRwing SOy sateeomprising thessteps Addi ng pre-cul tured soy
sauce | actic acid bacterl.a %;éudsaﬁWai§145 pg@@ﬁgo}gmc{amommmashhash; and
per f or mi ngMLEREEAY EAYCH oot grng _of the marom m?ﬁm@éﬁﬁ%'ﬁ%%o}fﬁﬁhm ques
after sai Qd(ﬁﬂglgtei-mnturmgojeﬂancﬂﬂét’%a?d giega2nd 8pY palicg 20 Yo t he soy sauce
nmor omi éng;?s z%i,lcﬁ that the <cell count of the soy sauce yeast is 10 to 100
fold gr r an that of, wil £eas I | 5% bABndrp tédmiques efter mash.
2. A net hoﬂeﬂmﬁﬂﬁ‘fﬁrﬁ&"%@nsaégéém&?m?éﬁ?\%ﬁ?ﬂsﬁ%gs oﬂ‘r? m xic%ugk'soy sauce
koj i intsgi&dﬁ%(;n,mter to prepare a soy sauce norom nash; adding

pre-cul ture ?eg% sauce Iu%ghjcg?qgwd&pg@,@i@yaadcesﬂmmhmslyéu@tthaéﬂﬂfhe

mor omi , R g fernment % ’ and, agi N9s3,0f of Wild FehHrea®p N DY
or di nar ycdleuahm@ﬁmgsajswyg—&‘i‘@ g&l&ﬂf ?ﬂd\%ﬁ?}%i nﬁﬁ‘lje Soy sauce yeast is
added to the e iheyi mash within 10 days after the m xing such
that the"® %g&%@ugdfmlt he soy sauce yeast is 10 to 100 fold greater

2. A method of brewing soy sauce comprising the steps of: -
ynixing soy sauce koji into & salt waicr to prepare a soy Sauce JOoromi mash;

adding pre-cultured soy sauce jactic acid bacteria and soy sauce yeast to the moromi

mash; and
performing fermentation

said addition, - »
wherein the soy sauce yeast is added to the soy sauce nOTONM mash within 10 days

after the 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 aging of the moromi mash by ordinary techniques after

3. A method of brewing soy sauce comprising the steps of: ' N
mixing soy sauce koji into a salt water to prepare a SOy Sauce moroml masn; ‘
adding pre-cultured soy sauce lactic acid bacteria and soy sauce yeast to the moromi
mash; and : |
performing fermentation and aging of the moro

said addition,

mi mash by ordinary techniques after

wherein the soy sauce yeast is added 1o the soy sauce moromi mash within 10 days
after the mixing such that the cell count of the soy saucc ycast is 10 to 100 fold grc::/cr
than that of wild yeast already existing in the moromi mash and is 2X 10° or less cells/g

moromi mash.




than that of wild yeast already existing in the norom mash. 3. A nethod of
brewi ng soy sauce conprising the steps of. m xing soy sauce koji into a
salt water to prepare a soy sauce norom mash; adding pre-cultured soy
sauce lactic acid bacteria and soy sauce yeast to the nor o Octrbein200and
performng fernentation and agi ng of the norom mash by ordinary techni ques
after said addition, wherein the soy sauce yeast is added to the soy sauce
morom mash within 10 days after the m xing such that the cell count of

the Sg;y @%uce}lﬁga&brgﬁf 111520 P sl Joliind2eat §F whehitdh sﬁi&aﬁre%ltﬁkécﬂ s¥Fagice

al rea Pofs mash and is 2 x 105 or |ess cel | s/g norom

mash. lgc%cchc? BELtens gﬁd ‘éoy ThcepdaloskeOld ded avithe nftbms ankdh withial B0 dags after3,

wher ei n sai -cultured soy sauce lactic acid bacteria and soy sauce

yeast ed to the nmoromi mash within ays after m xing. e
rﬁ&ﬁl%dd d h h hin 10 d f 5. Th

met hod of brew ng soy sauce of claim4, wherein said pre-cultured soy sauce

lactic acid bacteria and soy sauce yeast are added to the norom mash at

the tinme of mxing to next day after m xing.
5. The method of brewing soy sauce of claim 4, wherein said pre-cultured soy sauce lactic

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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