DESCRIPTION Fermented soy sauce with less soy sauce flavor and
process for producing the same Technical Field The present invention
relates to a novel soy sauce with less soy sauce smell and having a rich
flavor although it is a brewed sogbsgkl & I%;ﬁlﬁground Art A soy sauce is
one of Japanese traditional condiments, which is obtained through heat
denaturation of either soybeans alone or a combination of soybeans and
grains such as cereals, moisture adjustment, inoculation and culturing of
Fargaginiad| dotheraive toyinhakes s asoyasaaddakofi, aadditionegmikingyahiating the same
agueous common salt solution thereto to make a soy sauce moromi,
fermentation and maturation, press-filtration to make a clear liquid, and
TecBsIgWisation (sterilzation under heating). In the present invention, a soy
sauce obtained in such a manner refers to "brewed soy sauce". Brewed
soy SadgadaauireseaiRngmpriedef {ima forste Arreess: AT IFRIMENILAN smell and
‘and maturation of 3 to 10 months. During this period, unique color, taste,
havigac flisfoflavier plovited due tobthevadtiony shivegious enzymes and
microorganisms in a soy sauce koji and a soy sauce moromi. In
particular, the flavor is known to consist of 300 types or more of
BaclEopapants, which are complexly combined with each other to give off a
unique savor of soy sauce. A compound known as one of these flavor
companeniaicaamely sfiygumes(ardmieinlRiadiheeshyHaaH)- Branaie hrough
(hereunder, referred to as HEMF) is a representative characteristic soy
heat danagigation Sriihrsctiry brenealeny snacemainhigiver cbnterteafhithisid grains such
as Cec];%n’h on((-:-)nsttisr lik l)éto rovide a f%vorable soy sauce. Therefore, various
ods for‘ﬁr?c?eésﬁﬂé)qqﬁl\lﬁpﬂé L ARG EIAPNE R §Uh Vg sEyto make

me

a so{efBEdQFRIGAL ARG MENIR J) 103 HOVOUS e dRFESENLYCH R EODSHINGD 1o make a

needs have been diversified; and demands for soy sauce having a

s0y seducadbsomSadisem ametidrauadeeninaieasingsIoinemply wWithaleSydear liquid,
needs, various methods for reducing the soy sauce smell are examined

and gasfeyusalsefsirsizatirpaiadendeatiesks Atoby mitetnhowesidnyehey sauce

bayoplems in that the m i ulatj_ n is cumbersome and that the cost IS
° ai?rllgcr%r%nglﬁ gda f'glrafﬁréﬁﬁsﬁ?%nrg}é)ctl & “FMoP&8vaH Snother method is also

knopeinewhish HEMF SRNMBO AR ANINRBRIIGFRMACHENE AfRY SR#SShentation
is efficiently removed by decompression, absorption, or thelike.

and maturation of 3 to 10 months. During this period, unique color, taste, and flavor
are provided due to the action of various enzymes and microorganisms in a soy sauce
koji and a soy sauce moromi. 1In particular, the flavor is known to consist of 300 types
or more of components, which are complexly combined with each other to give off a
unique savor of soy sauce. A compound known as one of these flavor components,
namely 4-hydroxy-2(or 5)ethyl-5(or 2)methyl-3(2H)-furanone (hereunder, referred to as
HEMF) is a representative characteristic soy sauce smell contained in brewed soy sauce.
A higher content of this component is likely to provide a favorable soy sauce.

Therefore, various methods for increasing HEMYF have been so far examined and
developed (refer to Patent documents 1 to 3).

However, in recent years, consumer needs have been diversified, and demands

for soy sauce having a reduced soy sauce smell have been increasing. To comply with
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However, this method involves problems in that HEMF can not be solely
and selectively removed, and as a result, the soy sauce quality is notably
deteriorated, and that the cost is incremented. Incidentally, since HEMF is

suchgﬁggﬁ_@}ega%%gcr%%m%l _eﬁoPyr%%c%% C:.?h%e%gt fgzrir&%ntation %?ﬁE%&mm}ed and

effective means for avoiding the generation ancracCuRtuEtiSh o

deveiopey $Atfoe AT ST BHIRHESS thesgr iR RIHDR SAY SAYERYEAL PR in that
an extreme example thereof, a technique is also proposed in which a soy

the rsanicainéron isdigestetharradhilylt thmpesatisrénfoematiet fiondridustrial practice.
sup‘gress the yeast fermentation so as to obtain a s&/gsauce-like

MoreQ¥ o MRGHRGLIR N i8R bBGB N Y RistdVEME sRITjpesast 2 high boiling
' t i f st _fermentation and soy sauce, ..
o SRR Y SRR R e e

Howterapehaiure tige $H001 héy BratshacksBMCA BRIBUOMIRITBYS feld%nd selectively
materials and smells of warmed brew, inferior masking abilities, defective

remogiebhend astaneselietts simestpoapetty iranctbfvattohicbgenératidntaache cost

. .. accumulation, problematic fungal resistance, and lower utility values as

18 INGISTRfiRERts. Moreover, juice of a soy sauce moromi obtained by the
subpiesion Y. nANRPHAENce atyeastieunanialan BANICHN 109 REEL. yeast
to have a yeast-derived delicate taste, and prowﬁes a monotorous Eavor

fermimthkinginfeeffogtbfemadunisyfol hersitiigy ihis ganswlesedialdb@nulation of HEMF
accomplishment in the suppression of HEMF generation and

in 2 ESANGRBAT QRthButosBIspERSS ey aensv b e dhtasion seucidyenstole £ an extreme

vide a iug?erlc%rrlx versatlke SQy sauc havglng a matured umami taste of

; .
exan@o? SauCe “remaining aditis PSRRI et B FhIR 0 SRt (hpfsiebipaeested at
a highmets,ef s materigisrand e golelygeducrd §9¥s§%ﬁﬁe§fﬁ?ﬂfn so as to obtain a

Incidentally, in the production of a brewed soy sauce, various flavor
soy seorepbhenstssdhiogntiduitnd mtbetechfavenaftspy sauce are mainly
generated and accumulated by soy sauce yeast, and are also referred to
as BPFEAT AT |HYBSRIRarmetIRbI-BEERdeAa st dbmporessigeh of yeast

fermé‘?’cgﬂ%w iﬁg&g Is@{re?F{&@)g?%r{ %g}lggeg%ltehﬂ%é/f f?}rq;grf&%m%&%txi%%’ g;?gl%ea rsphOrt time and

known to have’eftects of reducing smells of raw materials su

high Wrbﬂii%%i%@)ﬂ@ﬂﬂ%&@dﬁ@&ﬁi@&@%éﬁi|£§ds¥¥5‘§€tsﬁf511§rﬂ?|f§\9f%§91/erials and

sauce koji, and effects of eliminating (masking) unpleasant smells o
smellgafibu¥armeddhuats, andestasornkingathililicsywhefeused akahodnsiments due to
gNon- atent docume t21). . )
almost nonperformance of alcohol generation and accumulation, problematic fungal
resistance, and lower utility values as condiments.

Moreover, juice of a soy sauce moromi obtained by the suppression or
nonperformance of yeast fermentation is difficult to expect to have a yeast-derived
delicate taste, and provides a monotonous savor lacking in feeling of maturity.

Therefore, it is considered that the accomplishment in the suppression of HEMF
generation and accumulation without suppressing yeast fermentation would enable to
provide a superiorly versatile soy sauce having a matured umami taste of SOy sauce
remaining as it is, a yeast-derived delicate taste, unnoticeable smells of raw materials,

and a solely reduced soy sauce smell.

Incidentally, in the production of a brewed soy sauce, various flavor components
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For such reasons, it is considered to greatly contribute to the soy sauce

brewing industry if remarkable amounts of brewed flavors such as

methionol can be generated and accumulated by soy sauce yeast

] tati e i n I ' "char istic flavor",
Cm e e O e 1 SR by oy
saucgevesallynthareomants Riregthiono " ancHEMMR-ale linkadyaith-engh afthBE]-based

in a brewed soy sauce. A soy sauce having less HEMF has less
flavoranignoknih Heckh soypsthieadi avinbi ahpie oyl atasttiio il heastifptentytefion, and

~ HEMF. This meaps that HEMF.and metfionol are both derived from the .

are KpOXBnt& bR 6r SOy Sae FEUSIPAMMEILS dical (Al HEMMIsHem-boiled
soybd¥RleMANRANING MAHANeL NG Pradhclion Rf Sltsggg Ss%%%% Wil 3ng effects of

conventional process for producing a brewed soy saute. In a process for

elimipsopicitgaaiiirgyad HeysaaticthalSQY savcRiNawedisHRiesieddas@dling materials,
. appropriate yeast fermentation contains about 20 to 150 ppm of HEMF

whengggdeanauivaftnroontXier adisut 4@ w810 Bpm of methionol per 1.0%
(WIV) of total nitrogen (Non- igtent document 3). However, such a

brelVEu"E5Y LEHREFrall B SHBNGUSY QRS TN ETONRBHIG AP SomE R RSy brewing
indusi?$ 2PPULALONHR RRAcessed fands thakatg desired 1Q ﬁi@ﬁgp%ﬁﬁ%el generated

sauce-like nor soy sauce-derived flavor, In this way, with a conventiona

and apraceskfiod prodogisgnechyerse desoy sautine, ikhasfoeatvesasideTBIMP f8ving as a
. . absolutely impossible and has never been carried out to produce a soy
charagifeistailiy PEdatadPHRvEsRy e R aitRAIRM SUPRIRISPO R VIRRG W RO ssible.

a sgy sauce having no HEMF, an amipo agid soy sa btained .tfkr)o h,
og RS S, s oA ookl SRR P s Wien cach
other'#ihh b3l s@PdaaidaseqNaBy EARS HERHNIS KPOWIFHRW UK niBIRiSAYI, while
sauce has a peculiar amino acid smell in accordance with the
a soylegradatiovingtts yldroghidrimetithraridhdees plehtpntAiIBIEMF Mitis means that
methionol due to the nonperformance of yeast fermentation. Accordingly,

HEME apdmethirrehais SeyhsderisesnaLopt hffamenipies Migeintapreseast. and it is

diffi iﬁ}l\f%ti%{{béhﬁm@tamg%wwgl IEME: however it js different from, the
HHCSoy sauce of the present invention!'l_liriﬁixéllé1 1p§’?nr{18 ﬁ%%ﬁaﬁn%%%gﬁgfn of a soy

sauceWith thase biddypbsabasuee pareuciearly sistirduishedybatent
document 1: JP Patent Publication (Kokai) No. 3-183490 A (1991) Patent

dodtrarozesPiPamsat PeiblicabopvKRbEal Mecs, B78783acE 888Ypmi subjected to

an appropriate yeast fermentation contains about 20 to 150 ppm of HEMF and
concurrently contains about 1.0 to 3.0 ppm of methionol per 1.0% (W/V) of total
nitrogen (Non-patent document 3).

However, such a brewed soy sauce has a strong soy sauce smell, which is not
suitable for the application to processed foods that are desired to have neither soy
sauce-like nor soy sauce-derived flavor,

In this way, with a conventional process for producing a brewed soy sauce, it has
been considered to be absolutely impossible and has never been carried out to produce a
soy sauce having reduced HEMF while maintaining methionol.

Meanwhile, as a soy sauce having no HEMF, an amino acid soy sauce obtained

through degradation of defatted soybeans with hydrochloric acid, neutralization with
~3 -



Patent document 3: JP Patent Publication (Kokai) No. 6-277083 A (1994)

Patent document 4: JP Patent Publication (Kokai) No. 5-115261 A (1993)

Patent document 5: JP Patent Publication (Kokai) No. 9-271351 A (1997)

alka ate td%%ument 6: JP Patent Publication (Kokai) No.2004-141014

’o%rlgé‘é CQEEUESE T IS moraRy Fikle wenes, dvitttsy Isguchies a peculiar
: issye nl, 1967..p. 29 Non-patent.document 2: Numazu

oS ek, Mol S SR R B ho o mcid. and docs

not hewenbBERI0GDeueIIpANged REVEISSRIYIAGHINDe of veast fermentation
microorganisms" Non-patent document 3: "Science and technology of soy )

AccargipslhE sl eanedition, aviditery aswheslited by ShintekuiBRGHIRAe present
, 1994, p.285_Disclosure of the Invention It is an

.__enlarged.on M.ar:%l%lg [ the

‘nve%gf’e‘%:%fi‘/éh&ﬂ?ﬁé“b Bt ivens SHEM Bobal & ab il s8ifkaerefith thesoy sauce of
|| and i ich flayor .although.it is a brewed soy

the RY¥SRUT SIS havinghp Lie no{.havhx%% rﬁr‘ﬁg@‘é”&%hdu' hiif’ilmeﬁ?gi\%’o types of

sauce. The inventors of the present inve

saucstudiesltagoldestihgdboyve problems. As a result, they have found that, in
the process of producing a brewed soy sauce through heat denaturation

Patery; dnspadds dBdtetenelinblisatibr 4K kdni coBalashbination )
soybeans a at, m re adjustment, inoculation and culturing of a

Pt A R P ALl St B R oo b (e GPsH)
PeUHASRITBNp R SOIBR R AP ISkE 2 S SR 0O,

fermentation and maturation, press-filtration to' make a € and

Patergakteunisaticn {St@viat i biicaidieatingi ANSO0Y SAULS With iR 50y
sauce smell and having a rich flavor can be obtained, by setting a” ratio of

Patenf, docupent SqlieBaterbRithbrasion <Kiokah Mo feRfHrkably highay value
Patedld9%0,,10.420%,(¥/ mpared_to that of a conventional process
i i SRS R T S
Non-pareRinadiomeéia SPy SHCRKal ABLAD PHLBQUS; Lonmen Saé%zs?éﬁéi'r"o” Hacase
_ the soy sauce moromi during the fermentation and maturation; an '
issueg pthusetmidiftihgpa@l maturating the moromi. The inventors of the
resent, invention_have also found that a brewed soy sauce produced by

Non-gﬁceﬁ] ta(i%é@a% @ncNHFBE%%sI%‘&*&Hm% Bisseareb dnspiivisr ifsSlofzucka Prefecture

Re Oﬁ-hm@xy@(o@%hl;{tgéor 2%?) ethyé-%S 2H)furanone and contains about )
Po20 ppm or more of mettiono ép;%r 1. %Q?{}gﬁ%c&ltot%? niftBYeh. feRsoaing  using

micrdingdingsanelve led to the completion of the present

Non-patent document 3: "Science and technology of soy sauce, Enlarged edition",

written and edited by Shinrokure TOCHIKURA, enlarged on Mar 31, 1994, p.285

Disclosure of the Invention

It is an objective of the present invention to obtain a novel soy sauce with less
soy sauce smell and having a rich flavor although it is a brewed SOy sauce.

The inventors of the present invention have conducted mtensive studies to solve
the above problems. As a result, they have found that, in the process of producing a
brewed soy sauce through heat denaturation of plant seeds such as either soybeans alone
or a combination of soybeans and wheat, moisture adjustment, inoculation and culturing

of a koji mold therein to make a soy sauce koji; addition (mixing) of an aqueous common
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invention. A first aspect of the present invention is a process for producing
a soy sauce with less soy sauce smell, comprising: preparing a soy sauce
koji; preparing a soy sauce moromi by adding an aqueous common salt
salt 581%0% t(%hggig SC é/ sauce koji at a volume ratio of ]EZS?% to 450% (VC{V) to |
five Vol SEBUE [ConVersion s ek Lee iy HBa R fg¢ Maturation,

Ume f plari

pressPRRARIOROHSAL S SAURSKS) IRITPEANNE ARG M AIAING SRIC, RN heating), a

sauce moromi; adding either a soy sauce koji alone or a combination of a
soy ssoyesaudelkeji andsancasmetiumddmmiog saitkdidion tas8ilEAYiSaUCEy setting a
. moromi during the fermentation and maturation; and further fermenting
ratio sl PRISILPALAG S4RFABY SRRSO SRENTOAHEP IS Aduitisnk abdydoher value (170%

_ t of th t] ionisab ith |
o B R R B R e v
addifPBiaiRs é—@o%@%réé’ko'ﬁscﬁ&{e‘lélf%d@ﬁi’ﬁ%(%éﬂeél?ﬂ'é@rsauce koji and an aqueous

2)methyl-3(2H)furanone and contains 2.0 ppm or moré of methionol per
comnic@saMViviuicotal thirogensabekn i @uesnt iy ehdi deyrife olomend@tigaturation,
of an aqueous common salt solution to the volume of plant seeds (volume

and fyilersisraetiagn %‘&d‘é}aﬁgéﬂ%r the ﬁ?@ﬁ%aition‘]afeai%?fgaméﬁojh% present
invex{@c)%rrﬁgvt@ %?&hieourr%'(%h()ftgta%%%_\% ‘ths% aas%%glej Sﬁ%g u@eo lfg(l)%;l%%uuoé?éaracteristic

or exampie, assuming aqueous comimon sa n

prOCé%gdeaO‘@tﬁhspf ﬁl@&h Soyb@an%}ﬁ?@ L(ﬁf fl‘@‘%}, Wraﬁat’éit}?};d%Q%LﬁBPresﬂethy}n S(or
seeds in total, then the ratio of water would be calculated as: (volume of
2)metlgiletiddiobmmonesahdalatitrinsvelume 20 fpgsh sectdsyx d0Gre(Hidnds hyr 1.0%
W/\;( 130 = 125% (V/V). In the present invention, the volume of fresh seeds
(WNth&AnolAe BURETBumEPSicI A &f-BaKs Eslidendesy sRemighian 1 dhe present
inverdfi§asuring cylinder or the like. According to the present invention, a novel
soy sauce with less soy sauce smell and having a rich flavor although it is

a brefiest agyesavceteafniwirat ol yageceds oY SRER MV dRauce with
effect of masking unpleasant smells of various ingredients and seasoning

less oAV SWEHEN GSBETEENE condiment, can be obtained. Further, a soy
sauce with an excellent Efogt?rtaste can be obtained. A very light-colored

sof SRS Gh HTBES

preparing a soy sauce moromi by adding an aqueous common salt solution to
said soy sauce koji at a volume ratio of 170% to 450% (V/V) to the volume of plant
seeds (conversion as fresh seeds) used for the preparation of said soy sauce koji;

fermenting and maturating said soy sauce moromi;

adding either a soy sauce koji alone or a combination of a soy sauce koji and an
aqueous common salt solution to said soy sauce moromi during the fermentation and
maturation; and

further fermenting and maturating said soy sauce moromi after the addition
thereof. -

A second aspect of the -present invention is a brewed soy sauce with less soy
sauce smell produced by the above process, wherein the soy sauce contains 15.0 ppm or
less of 4-hydroxy-2(or S)ethyl-5(or 2)methyl-3(2H)furanone and contains 2.0 ppm or

more of methionol per 1.0% (W/V) of total nitrogen.
-5.



obtained although the ratio of water is the same. Best Mode for Carrying
Out the Invention Hereatfter, the present invention will be described in
detail. In the present invention, a step during a time from the start of
ferme }ation and .maturation of a soy sauce moromi obtained by adding a

predetet et ABUH b1 " abfifebo Qs Ath A AU RBHS 6 WsBY ARk solution to
,untj if] I sauc ji alone.or a cgmbination of |
e O o O B M ghsion o

a soyefercecktgias seféirsidtage feementing ARe BRI AIEPus EBMARYA salt solution.
sauce moromi in the first stage fermenting and maturating step may be

For ¢¥penidg-tasaamaingrthattd§enodraquitolrs thenprese stlnvehtiom duringdiie to SL of
first stage fermenting apd maturating step, that is to say, before the _
fresty SRR Hon bk A AT layBdantcbrASIEE AREfca ot ape ratio of
watePaWGR1HOHAI0NE P4 B LM b('{?@ﬂHHeOB%h%t%%}éésa‘é%?n‘éﬁ’é'na?ﬁﬂﬁgo?u 455 Pvolume of

common salt solution is added to the first stage moromi.
freshesebdslinreh0Whe(e @ I8 0y saLe kojiisaddedty thefifst $age M ®liton, the
the SO%E sauce koji to be added to the first stage moromi may be
voluigsndfral sesdiarrannthan batldkidna KojiicIndive smpepimelicwhaiy aeasured
ombination of g so uce koji and an aqueous common salt solution is
by a gl(f?ggrt\g%hcg %?s esrta{ﬁegreni& Smi, it is preferable that the soy sauce koji and
the smaqeeaihs I8MIBGRSRASHIVERR AT EPREYVIQU @Hﬁ@&'%&ﬁ%‘ & 3o Oéwaéjce smell

sauce moromi, and are added to the first stage moromi in the form
and heoyrenacecnfromi. dhitbigleinbodiment dhe s eyraues HO LTI RADIUNRI Sfeover, a
the soy sauce koji and the aqueous common salt solution) to be added to
S0y %ﬁ‘écﬁrgv‘taéf‘d& Hobdierindy maskiesifeulpauratremalbsaafamamelstiorgedients and
romi: e ent invention, a step of further fermenting and
Seaso%t%)gt?%ﬁﬁ%’s%ﬁfe%%auuggg r%so?o?ﬁjpgb?é?qﬁ&dc B9 fe QARG 'o? fither, a soy sauce
with af@iliogiatkoiifnnthaadgitivnabmaiemi toy the iﬁ?éﬁ@%?o%ﬂr%ﬂi'sgﬂ]ﬁ% RGh also be

referred to as a "second stage fermenting and maturating step”. The soy
obtaiggd edthemeinthin wiéo"sévuiersate femmenting and maturating step” may

be referred to as a "second stage moromi". (Preparation of soy sauce koji)

First, a soy sauce koji is prepared in accordance with a usual process for

Best Meggmgéqw§@§p%§%%n@o§tpe following manner. A steam-boiled

and denature
Hereafter, the present invention will be described in detail.

In the present invention, a step during a time from the start of fermentation and
maturation of a soy sauce moromi obtained by adding a predetermined amount of
aqueous common salt solution to a soy sauce koji until the addition of either a S0y sauce
koji alone or a combination of a soy sauce koji and an aqueous common salt solution
thereto, may be referred to as a "first stage fermenting and maturating step". The soy
sauce moromi in the first stage fermenting and maturating step may be referred to as a
- "first stage moromi".

In the present invention, during the first stage fermenting and maturating step,
that is to say, before the fermentation and maturation have been completely finished,
either a soy sauce koji alone or a combination of the soy sauce koji and an aqueous

common salt solution is added to the first stage moromi. In the embodiment where a
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protein raw material such as soybeans and defatted soybeans and a
heat-denatured starch raw material such as cereals (wheat, barley, rye,
and adlay) and rice, are mixed. The moisture content of the mixture is
addustﬁd.to 359 t% 50% (Vg/W). Then, seed kqji molds such as

sergis aig@ee A8 RSpBHNItIERsyRAE B INScRatsa FRIdiH, dnlie added to the

Spergﬁl’us S0
first CeEed 3t SAC 10:40%fan 2 054 HRYS . fae.Reqt denaturation of cereals.is
pret%rably perforrr?t}-:-]d bey rgastirl1g a% Fn#ﬁ?ﬁ?, \%)hi?g the hgg I(Sleoﬁ}aqu?é {ori In the
embodincents pieterablyopeiaaned by steam-baitagiay;cogkingn Wﬁheﬁaﬁ@%mmon salt

cooker. In the present invention, the term "plant seeds” used for the
soluibpagsrdidn op dolirgatiessaipraméciivislyieiershio protelre mwy maatarikdsi and the
a ue%%chcgs SO bea]ns %wd.defatted saybeans, and starch raw materials such
UERL T SPPARVAELS DAY A8 RIS AUTAY ) BNGd #risenkp theoyraarps moromi, and
are 0vRAIRN e fRMEShSERAS tefora oo ipGhiomm elsait BIRLm. 1n s
seeds prior to treatments such as drying, heating, mnnné”, and
embsfearrhoilingshhedlencaiianf (he-poteinfrane naterahte the;staneh tdWaqueous
material may be optionally set, although the volume ratio of fresh seeds is
commitSbRPLEIN8) bedbeindass inaherrststamshrmmomaterial be5Q¥sit b referred
to as(é[/A\A)ac:i (%?%ontq 25%0 Vi/"V)' When defatted soybeans are to be used as a
plant pro

S0y

a o . . . .
eln raw material, the calculation is carried out by assuming that;

weight:pt datadad SRMRANS Kkep VOIUmRRY: ff@ﬁﬂeﬁ%%%ﬂ&%a%ﬁﬁ@ the soy

(L) x 0.0. When wheat is to be used as a starch raw rial, the

sauceaicutationtisapzrddy ohe byldissumifththaddwright Rbfeshivéeasticimal moromi to
erial (kg) = volume of fresh wheat raw material (L) x 0.75. When other

t
the fjigﬁax,Sﬁ%ﬁéﬂarglaﬂe_wséﬂasréésrésﬁcmaﬁﬁoﬁ TheSPBE etatiedestichi ihe sadnivaturating
step MaRRErRY @éﬁg@l&?&&??&%@ Ws%'%ﬁl‘ﬁc{’s‘?%gg;] gﬁ?ﬁ‘é%%@%%g%%fﬂf@ﬁ% jgp" may

(Preparation of aqueous common salt solutron)

be resoitiibiviaguetarabiy st consaitiation which allows the salt
concentration in the matured second stage moromi after the second stage

fermenting and maturating step to be 13.0% to 20.0% (W/V), more
® refer%_lla# 14.0% to .18,0% (W/V), and most preferably 15.0% to 17.0%
rep%fﬁ{}?. QP BEiERAtion of the above second stage moromi is

preferably, eqapi okl fardieisafiepneantiation N g Jirsy sieae ums%';ﬁmpi'rocess for
producing a brewed soy sauce, in the following manner. A steam-boiled and denatured
protein raw material such as soybeans and defatted soybeans and a heat-denatured starch
raw material such as cereals (wheat, barley, rye, and adlay) and rice, are mixed. The
moisture content of the mixture is adjusted to 35% to 50% (W/W). Then, seed koji
molds such as Aspergillus sojae and Aspergillus oryzae are inoculated therein, and
cultured at 20°C to 40°C for 2 to 4 days.

The heat denaturation of cereals is preferably performed by roasting and milling,
while the heat denaturation of rice is preferably performed by steam-boiling or cooking
with a rice cooker.

In the present invention, the term "plant seeds" used for the preparation of a soy
sauce koji collectively refers to protein raw materials such as soybeans and defatted

soybeans, and starch raw materials such as cereals (wheat, barley, rye, and adlay) and
i



It is not preferable if the salt concentration of the first stage moromi and
the second stage moromi is less than 13.0% (W/V), since there is a risk
of rotting the moromi. Conversely, it is not preferable if the concentration
is more than 20.0% (WN), since the proliferation of yeast is remarkably
inhibited. (Preparation of first stage moromi) The aqueous common salt
selutiemiedea: is,at m i Q ratio of water to b :
within 5197 0% toq%gggg?\l%\/{)&%ﬁﬁs fg)&ég&@tﬁg aﬁ%ﬁ%%s“%&%#ﬁ%%%- Oégt(% said
plant sesdiutivnisasestatb%0%0db 4509%i0¢/\HewithereSPBR04he Jatahelime.of

the volume (a) of a protein raw material serving as the raw material of soy

s P e iR R miethfoRtateia dr Ecagts is dteheheottareh (b wmateieh may be

: aerial similarly serving_as the.raw material of soy sauce kojiin
optionafR A O RN IR ?ﬁ%"ié’hﬁr&smﬁaﬁf ArBIET BPAX SR iitvanigiin raw
materialWReRdhesatinntmaterigdess 18on 47000, (YY) & saere {han 450% (VIV),

it would be impossible to obtain a brewed soy sauce WItF‘I less soy sauce
SWiethaddfhiaeih gooy bicinflawnr . (@Fitet stage fermening paematdtatingterial, the
step) In the first stage fermenting and maturating step, the lactic acid .

calculaligyRRSHSH WA AR REdIctsiaht ahdefietpdaasioenmsragion wilhme of
S t .progress. (Lactig acid fermentation) The first stage
fresh S%%%E%%nir%ﬁé%%g nglfthe?a 0veconiMiER et Baatttdagiy @ starch raw
materialfetmentationsth r withedt 8ig agditian:pfa 1agtic agid hactgrigmat
~ temperature of 10C to 20C. Thi??‘i;ne, in order to pre?eég?t&gg%g Bheat raw
materialfdirgeritatioiofsof stiege frdrmaprevedingedesirahly aRmRoNVeRYOGEE: raw

terialdS ml.ljcq)as E%S%%e ind the control is carried out at a low temperature of
materials G 5P 188 ST He HEHARAR AR bStSRTieS Prtiarinysasagriadrast itiessuming

a certaiWwR VA R5iMAIRAJacts asigds;generated in the soy sauce moromi.

Such a soy sauce having thus generated and accumulated lactic acid is
preferred since it has an excellent savor as a soy sauce. (Addition of soy

sauce yeast) The soy sauce moromi (pH 5.8 to 6.2) obtained by adding a
(Pmpar%ﬁif‘ﬁ;%‘@%}lStéoéﬁnﬁtﬁu%@%%ﬁﬁnbn salt solution is gradually dissolved

ralyzed) to trigger the elution of raw, materials and lactic acid
O O S e e FARE AT iR s alows
the salt ToatciieatY SRHGRMRIAMY HOWI DR SWIARIE QLIRS after the second stage

fermenting and maturating step to be 13.0% to 20.0% (W/V), more preferably 14.0% to

rice.

18.0% (W/V), and most preferably 15.0% to 17.0% (W/V).

The salt concentration of the above second stage moromi is preferably employed
for the salt concentration in the first stage moromi.

It is not preferable if the salt concentration of the first stage moromi and the
second stage moromi is less than 13.0% (W/V), since there is a risk of rotting the
moromi. Conversely, it is not preferable if the concentration is more than 20.0% (W/V)

3

since the proliferation of yeast is remarkably inhibited,

(Preparation of first stage moromi)
The aqueous common salt solution to be added is at the volume which allows the

ratio of water to be within 170% to 450% (V/V). That is to say, the aqueous common
-8-



proliferation of yeast. In order to avoid premature fermentation, the soy
sauce yeast is preferably added -9 after the completion of lactic acid
fermentation, that is, at the time when the pH of moromi decreases to 5.3
or.less. In the prese he soy sauce yeast to be used for the

inyention, ¢ (
salt O e maNtao [ IeTeta) <ett (e Jos e ybagthicine of the
oluMgAOUSE JrQW: IR AL SQY,S romi having a salt concentration of .
VOT.09% to 201004 (. Sk Aoy VAR onth B KBSy By uce koji in
convEygosacchasiniyeds, roukithyeanubriqnging 4ot IR SRR milarly serving
(Torulopsis), C. etchellsii, and C. verstilis. In order to accelerate a quick
as thegiaematisial resemapyse isiiiscattuvedsinnadvimsk teedave an initial cell

couﬂlpfl x 105to 1 x 107 cells per 1 g of moromi, before being added to

the 50y SAUCE MBI RALIIBR HEFHIBRIRTSRI The mBRsHIths sréferablyater is less
than 4Pk AGKOP) Qt%y@g%l{el{%%tﬁw The inventors of the present . .

inventi%n%‘gve found that, when the sgi/%%%%%%?oﬁpv(\)/ﬁ%seerg{ig Yfin a brewed

soy saaterothdespaningdhedissidlagalmavamp Has herr st to a remarkably
higher value (170% to 450% (V/V)) as compared to that of a conventional

process is kept aerobic, a yeast vigorously grows, while surprisingly the

ration of HEMF anaéje remarkably suppressed. In order to keep a

(R B S0 LB HFIZ 4TS with oxygen, air, or the mixture

thergofhaligratativigly %EQH@QﬁH%QWQELE%E%\??Qh(gvitg]c%c af)i% riéermentation

propeller-type revolving agitator or a blade-type revolving agitato

with platlicsed Fanisrprodan chsoyesaLifieimenaniohas: th e makaRb MigRShrogress.
ratio of water as compared to a normal soy sauce moromi. Therefore, the
solid content and the moromi viscosity in the soy sauce moromi are

(Lact?@ﬁl&?&‘?‘éﬂ&%&?{%f‘md to a ratio of water in a soy sauce moromi

according to a conventional process (about 120% (V/V)), and thereby the

aeratierfiesticiape s onpr pyeshras & resWbibe @&?@ﬁﬁﬁﬂsamgfém%]t?hlgctic acid

aeration can be lowered, and thus advantages are provided in" whi
fermegritaronist wioroithioan dithaddicshob$§pidsbtzandié baictierizedatyiB@perature of
10°Csticpc2%5%? Colnrﬁgrggg? 1nns gxfdteort% n;igreovge%? S}gdysél;g? rfesrig:ar‘lgt{aosnll%';ﬂoif ;:z&gce from
preceding, desirably, aeration is avoided as much as possible and the control is carried
out at a low temperature of 20°C or less. The lactic acid fermentation is preferably
carried out until 0.5% (W/V) or more of lactic acid is generated in the soy sauce moromi.

Such a soy sauce having thus generated and accumulated lactic acid is preferred since it

has an excellent savor as a soy sauce.

(Addition of soy sauce yeast)

The soy sauce moromi (pH 5.8 to 6.2) obtained by adding a soy sauce koji to an
aqueous common salt solution is gradually dissolved (hydrolyzed) to trigger the elution
of raw materials and lactic acid fermentation, which results in a lowering in the pH of
moromi to 5.3 to 4.5. Then, the soy sauce moromi would be suitable for the
proliferation of yeast.

In order to avoid premature fermentation, the soy sauce yeast is preferably added
-9



forming precursors are low, the HEMF generation amount can be kept

less than a determined amount while the yeast proliferation vigorous,

which is thus preferable. (Characteristics of first stage moromi) A soy
uce with Igjs soy sauce smell is given when the product is directly

Sa
after the GRMAERN &P SdJE MG Sh dbpibtish BrtiErspdepehe pH of

moromi dE%E%%QEi?(? and, maturating step. However, the total nitrogen concentration
is low and no depth of taste is provided. Moreover, since the alcohol
Incomeerpradion isdovnand, thexe isoy riskueb cantamination withhasmidle veast
microorganisms, the control of moromi is difficult. Further, the moromi is
fermentatigi Kaftebeseplecy sdby talasudl squesrer prd rediiices anspiecisd sivesaerin a
Moreover, since the fermentation is conducted in an aerobic condition,

SO sauce o RHe DAY BRemSaH BRREGHENNR/BF ishBYpiovidbt’ardd Veastsrter soy
i e Yol i ince the productization at the stage of
s e OO Ty CARGLe DL STt Bh L PATGBETG o ne

genus Carsfafie(Metdops MRS secsalsanaddiion afid;soy sauce koji (additional
koji) alone or a combination of a soy sauce koji and an aqueous common

Insg1td@lutfonqerlanionad ravioknifeanttet fiistnoreferabiingdhs fistcstaged in
d tfermentin‘{(’;i;aan?;ium@turating jtep, is required. (Preparation of second stage
advance 1o M¥H{ TREPUTFOSL BRI ddtitdn'erlan MdfidiaPRof 8rdrmarambriafore
being addSAAPHE LIPS, fisL3IAgS,moromi is to make up for the lack of total
nitrogen and alcohol in the first stage moromi. It is not necessary to use

either a special additional koji or a special soy sauce koji to be used for
. the preparation of an additional moromi. The usage amount of the
(Aerobic fsyatAHPRYji or the additional moromi can be appropriately determined

in accordance wijth the ratig of water.for, preparing the first stage mqromi.
T B AR S L SR h S B e Snvenors

of the preREgte[AbnEEh SRR R dOtRLN RSN GRNeePEalion Afdhsiinahse éatio of

obtained soy sauce product is comparable to that of a normal brewed soy
water for gaeperiThubetfissinsthestimofowatbastbtaimatio of waten)dskptdfetdbher value

o jysted within a range of 80% to 160% (V/V), -I1 more preferably within
(170% to gg@%@éﬂb@%‘ﬁfb‘%ﬁ% (9B iRt FRONSRARAES BRAsRSOIRikepEReagbic, a

cast vieaSJHESZ g@gf&%lﬂ@}g ﬁn){(;%:i) riicularly and mo tlgﬁ%fﬁabl ithin a
Y & rang(-:-?f) 120% to 1400%j EV s?n%lg 8@1@' §f|‘*e1%"r§t%é an qu%ﬁ%y\%réemarkably
suppressedxcellent. The term "final ratio of water" or "total ratio of water" refers to a

ratio of the total volume of an aqueous
In order to keep a moromi aerobic, the moromi is aerated with oxygen, air, or the

mixture thereof, alternatively aeration and mechanical agitation (with a propeller-type
revolving agitator or a blade-type revolving agitator) are jointly used.

Thus produced soy sauce moromi has a remarkably higher ratio of water as
compared to a normal soy sauce moromi. Therefore, the solid content and the moromi
viscosity in the soy sauce moromi are decreased as compared to a ratio of water in a SOy
sauce moromi according to a conventional process (about 120% (V/V)), and thereby the
aeration efficiency is improved. As a result, the necessary amount of aeration can be
lowered, and thus advantages are provided in which the coloration of moromi and the
alcohol splash can be minimized.

Further, since the concentrations of total nitrogen and sugar serving as HEMF
-10 -



common salt solution to the total volume of plant seed materials used for
the overall production step of a brewed soy sauce serving as a final
product. Specifically, in the embodiment in which an additional koji is
form?rgdedr tg Jps% f&rsgrsta}g% m?rog]gﬁi%%ter[n “final ratio of water" or "total
fio¥t 4 Krdtls of T Bt Yh AFRIBLS DM Ralkess than a

rafio o water-nieans
detersRIHEN S5 he PreRATRLoN.Of heifirstsiags 8{815@"&%&‘91%0{'%' yolurme af.

the volume of plant seed materials serving as’the raw materia of the soy

sauce koji for the preparation of the first stage moromi (conversion as

fresh seeds) and the volume of plant seed materials serving as the raw
(Chapgsteristiss M Haumeemmprednversion as fresh seeds). Moreover, in

the ‘grggodjsryecrét in.%hlch an additional mqromi is added to the first stage
mofomi the term Hinal Fatic Bf WALEF FPaotal rats ot rthndardyet is directly

obtaitadip ﬁBEﬂetHét%ﬁé?l%'f@ge%t&%x‘fﬂlW%Qﬁ@@eﬁ%ﬂeQPﬁlﬁogﬁ]{%g%g%t feri?%ilﬁing and

solution for the preparation of the first stage moromi an ofume o

matuagfirepuspomAlonesalt, shittion] isinibecprepacatinniihe REdEEDAb depth of taste

. moromi, to the total volume of the volume of plant seed materials serving

is pro¥ifed ranMAteres onnse $hy slerlokgjprscieapepasaion ehthéhdinsts a risk of
+S1ag romi (conversion as fresh seeds) and the volume of plant seed .

cont e R S e SRR By R Lot Prter,

the ni¥eRaiaiionefdhe addifianakke) {convarsipRasfresh ?@cﬁﬂ?&s May Q44! squeezer.

the ratio of an additional koji or a soy sauce koji for the preparation of an
Moregddiioplonofmiftonzestytisaiuce kajhfbrdied piteparatienbfdhediigtkiagahere are

moromi _may he set within 50% to 300% (W/W). This ratio being 50%
ProbigRNg Shabadish dkuvbranrs RiRkitbantan nrrsysh el stham imabercd.

finally gbtaipsad hrewed, s uce is. lowered, even in es where notan _ |
additional mg%%mﬁbut an%%%o%i%}ﬁs%agge%l%%ﬂggf Ty A% FagEom brings
varioheipgpblenesthapr304%:i 04 M ) isedpiay oraRian sieeR: thBar aManaterials:8liition of 2
the second stage moromi is badly eluted, lowering the utilization rate.
S0y SPHECrAfsiwitdih thora geod seln S0GHEMAapmvidésaasogxselleatkoji and an
uality of -12 moromi.having an appropriate. moromi viscosity without a
B PR IR BRI AL R O B B of wopshe frs
stagetRARARMHANAN] IS ATRIRIADIGBINGE 10G;Auality balance is excellent.
Moreover, the concentration of an aqueous common salt solution used for
the preparation of the additional moromi depends on the salt

concentration of the first stage _moromi and the blend ratio of the aqueous
(Prepagation R lsstrenlisigsemproBEY sauce koji

The purpose of the addition of an additional koji or an additional moromi to the
first stage moromi is to make up for the lack of total nitrogen and alcohol in the first
stage moromi. It is not necessary to use either a special additional koji or a special soy
sauce koji to be used for the preparation of an additional moromi.

The usage amount of the additional koji or the additional moromi can be
appropriately determined in accordance with the ratio of water for preparing the first
stage moromi. The usage amount of the additional koji or the additional moromi is
preferably set so that the total nitrogen concentration of the finally obtained soy sauce
product is comparable to that of a normal brewed soy sauce. Thus, the final ratio of

water (total ratio of water) is preferably adjusted within a range of 80% to 160% (V/V),
-11 -



used for the preparation of the additional moromi, although it may be a
concentration which allows the salt concentration of the soy sauce
moromi after the addition of the additional rnororni (second stage moromi)
to be within 13.0% to 20,0% (W/V), (Timing for adding additional kojior
more pref e AT IMIG Tor Simb A a8 Kepdegomaromi
such as sqiRIMY irdeksiriglyd definsdralinongh itis preferably added when the
first stage moromi has a viaSbIre cell c%uarqit&zlﬁt%%e %‘gsé;r%a}éﬂﬁ%“ﬁl% 16%5° of
120% to 1¢@fs OV MorejanrdipahticldRtlyafexahd7(cellf Pramoeg cdPehd 9 offirat $iage )
) mo"romi'; It is unfavorable to add the addit_ional koji or additional moromi in
ratio of waiRg' Yndich WHerefauatsierefir couatrafithe f dastulslesohonecat s s
Il . 1 g of first stage moromi,or. in the condition where the death
common Sﬁa%)g téosnc%omtfgeatr?éa W?Bi@%@ﬁ L Seiferyaissials vk iy 3he 1overall
productionClp, HeGabR_Mhe arcumilation,rate, oft ghgourcegue to t i
~ elution of raw mate%aﬁs goes hig#]%t thaﬁ t egg%gs?mléﬁon |paet(é1ti§? #1% in the
embodimeruiarsoistcaiyeydaiinandtdius HEMK isooanefmedsGOOMEEEN: S term
" . _mare preferable if the viable cell count reaches 3 x 107 cells or more per 1
inal ratio p hatgr' sy dHRIrsHip Sheeieid sigassomte isfdbsimilbied of an aqueous
am %pggp)@ggt&l / | oncurre[(%gy with the .elution, thus no HEMF is generated,
common sand the redﬁc}:{i?%geglfagaru 5] i%ItF% AHAF ARSI U b dKHis 18i#! Hiaheme of
the volumeresylling isebghheeiared finishedip @gwmﬁé}igf%%lkﬁ?ts%loss u%'éa#ggtiyfor
(Measurement of viable cell count of yeast in moromi) The viable ce
the preparaggune bitbiselsoy gageenyeastiifomorermsida mepsyrestiihentoRRW Nt ume of
lant seed manner The following modified medium is prepared by adding - 13
plant sced mascrialsysehvine: s ThedRinmaiehshefites saddisierahtyshsc onticrsiont as
fresh seeds ref%g}e@éﬁqg@ﬁ@ %%h g fonS):Sauce; edited by The Japan So
éauce Inspection Ins%[]ute, {fg&é o\rﬁg}l{é’r IR R5ER IS, é?,oé?fa“iéstﬁéiﬂcg to

the first stagddednithi athéedete minad-amosntyeiiuied gelution ol maoramvwhich . o

i has been diluted at a predetermined concentration. After 24-hour
ratio of the (ftmngodemecofrténumbacopEolonigsafibesnynsacalyeastiton for the
prepa raﬁon%%rﬂtéa%.rs%a ed on the me it%em nt results, the soy sauce yeast viable

cell count Co&fg e SBEMEPL I RibamEa ¥ &qmimpn salt solution
for the Pfepgﬁiﬁ@ﬁsd)tfoﬂﬁegﬁﬁﬁﬁg’&iﬁqgommi, to the total volume of the volume of plant

seed materials serving as the raw material of the soy sauce koji for the preparation of the
first stage moromi (conversion as fresh seeds) and the volume of plant seed materials
serving as the raw material of the soy sauce koji for the preparation of the additional koji
(conversion as fresh seeds).

Moreover, the ratio of an additional koji or a soy sauce koji for the preparation
of an additional moromi to a soy sauce koji for the preparation of the first stage moromi
may be set within 50% to 300% (W/W). This ratio being 50% (W/W) or less is
unfavorable, since the total nitrogen concentration in the finally obtained brewed soy
sauce is lowered, even in cases where not an additional moromi but an additional koji is
added. Conversely, this ratio being more than 300% (W/W) is unfavorable, since the
raw materials of the second stage moromi is badly eluted, lowering the utilization rate.

This ratio within a range of 50% to 300% (W/W) provides an excellent quality of
-12-



casamino acid: 4g powder yeast : 2g KH2PO4: 19 MgS04.7H20: 0.5g
CaC12.2H20: 0.19 salt: 50g chloramphenicol :0.025g agar: 20g pH: 4.8
The total volume was adjusted to 1000 ml with water. (Second stage

ing and maturating step) In the second stage fermenting and
o R TRD S BLTGr R SHUPUAGL ko GHoH AGHRIGREofFbed problem

In pACIWRRAIMOFOM WAME!Y, e se5PNERIage %%‘%n&%gﬁfﬁ%@%ﬁ%rable, since the

fermented and matured. In this'step, it is prefera p : _
qualiferbadatatialn exckihaturation by the action of the yeast and the lactic acid

bacterium transferred from the first stage moromi, without the addition of

newRLER 4Eid ha GerRrAtTAHEY 64n Iaaheo st py thmedutioh ebtesugaed for the

QU he assimilation of the sugar source by the yeast transferred
prep%%lt‘r#%% & ﬂ]g ad%?‘aona?mmo Ip P %al?nﬂé?] sgﬁl%mrﬁ%g@f the first stage

e first stage moromi ar

mordiRNaHE @Rt MRMIEFafibalfishaleahelis 9enaRigd and A% ?Rmnutlg ted soy, sauce koji

without remarkably increasing the sugar concentration in the moromi. As a

used riguthaheregermiation’ ahbeddkticaalog onini)izethMERERVEa R a concentration
. fermentation improves the flavor balance of moromi and also improves
which, alifiws By SakriaPseasiatosr sicismioyassugiomutternthe fieiditienadfiftien of the

; itional merami is desirably performed in an, appropriate manner since
o L s e B e V>
obtained by the addition of the additional koji or the additional moromi

during the first stage fermenting and maturating step can not be expected
Gimi@&)@?ﬂﬁ@ﬁ%ﬁ@éﬂi@nﬁm@aﬁdﬂmﬂthﬂmmmed additon.
Thelfrﬁ:-fore, itis grefer%ble to sufficiently perform lactic acid fermentation in

the firSt STRHE réPMmaAGHS 4h8 ﬁfgjci}?gﬂﬁ]glé‘?gp?foaﬁ@m OTBYOIW/A¥) et strictly
deﬁngagrgigf_olagﬂci@@édpl(g}g&tg%og&?e%o\q%gﬁa %Srﬁ%g@g In the second sta

e
\ Iable cell
fermenting and maturating step, the second stage moromio omt has a viable ce

count of the yeast reaching 3 x 107 cells or more, and particularly 5 x 107 cells or more,
per 1 g of first stage moromi. It is unfavorable to add the additional koii or additional
moromi in the condition where a viable cell count of the yeast does not reach 3 x 107
cells per 1 g of first stage moromi, or in the condition where the death phase has come
and a viable cell count of the yeast is below to 3 x 107 cells, because the accumulation
rate of the sugar source due to the elution of raw materials goes higher than the
assimilation rate of the sugar source by yeast, and thus HEMF is generated. Conversely,
it is more preferable if the viable cell count reaches 3 x 107 cells or more per 1 g of first
stage moromi, since the sugar source is assimilated approximately concurrently with the
elution, thus no HEMF is generated, and the reducing sugar (RS) in the final moromi can
be kept low, thus resulting in light-colored finished product with an excellent gloss

stability.

(Measurement of viable cell count of yeast in moromi)
The viable cell count of the soy sauce yeast in moromi is measured in the

following manner.  The following modified medium is prepared by adding
-13-



may be controlled in accordance with a general method for controlling
moromi, although the control is preferably carried out at a low
temperature of 25C or less when HEMF is desired to be adjusted low. In

iculer, it is further. preferable if the control is carried out at 20C or less,
Chloragﬁég#h% 1g éﬂﬁ earaﬁ%%%g‘nh éﬂﬁ FASH B8Pt dSde 1 approkintatefpyato(refer to

"ExpetPSiieezingeancipredustzatian) hus matused mMromi | s-filtred by a .

. usqal method. Then, the§obtained clear liguid q|fgllpast é%fé%%o%ﬁglen )ﬁ%pection

Institubreiseeedoynddiacd wWithBiess. 368)saudd sthell afithel REESENEIBYERHERMNed amount
Example, (Preparation of soy sauce koji) 10 Kg of defatted soybeans

of diliégg FAYHPRIMBUEHVeII s b dybibedsyt wapscddthethinitt tBrlcaitration.
: arm w. at 80C,.which was heated and steam-poiled under -15
Ao o R Vi ot e B G i 83 heet 2 eglgounied

pressure using atura

Rased (88UGR RIRSSUFEMJAL @Qsmit@ytﬁi% L rs%%léga%&rp%ﬁsl\éla&miéﬁ%ngi %aflis/g of

roasted and milled wheat, which had been obtained by roasting
moronfigshabiaed13.3 L in volume conversion as fresh wheat) and
. ugseq ent milling. By so doing, a koji-making raw material having a
(MOdlﬁ‘? ' Fﬁ%?ﬁtent of about 40% (W/W) was prepared. Next, this
Compggq{;-(gga'king raw material was inoculated'with a bran seed koji of
Aspergillus oryzae (ATCC14895) (effective spore count: 1 x 109
glucosspdogs/g) at 0.1% (W/W) (weight per thousand), which was then heaped
in a container for using in the koji-making process by each test lot. The
casamiggmgiflefvas placed in a thermo-hygrostat koji-making chamber adjusted
4 to 30(%,. Z?lnd was subjected to a usual koji-making control for 42 hours to
POWECHBERN a s%y sauce koji. The total volume of the contained soybeans and
KHzp(yy_h@gt (respectively converted as volumes of fresh soybeans and fresh
wheat) was 1.0 L per 0.8 Kg of this soy sauce koji. (First stage fermenting
MgSOaRH Batlisting step) Next, as shown in Table 1, ten lots respectively
having 0.8Kg of soy sauce koji were prepared and placed in an
CaCla3i&Bafd tank. Each lot was added with a mixture of agueous common
salt: 5 It solution and water so that the salt concentration of fermented and
atured moromi would be 16.0% (W/V). That is to say, an agueous
chlorarﬁgm@alsgmogglgtion of the volume shown in Table | was mixed to the

total volume of fresh soybeans
agar: 20g

pH: 4.8

The total volume was adjusted to 1000 m! with water.

(Second stage fermenting and maturating step)

In the second stage fermenting and maturating step, the moromi after the
addition of the additional koji or additional moromi (namely, the second stage moromi)
is further fermented and matured. In this step, it is preferable to complete the
fermentation and maturation by the action of the yeast and the lactic acid bacterium
tranéferred from the first stage moromi, without the addition of new lactic acid bacterium
and yeast. In this step, the elution of the sugar source and the assimilation of the sugar

source by the yeast transferred from the first stage moromi are performed in an
-14 -



and fresh wheat (in Table 1, this aqueous common salt solution is
expressed as the ratio of water of first stage moromi % (V/V)). Next, a soy
sauce lactic acid bacterium was added according to a usual method so
that the initial concentration would be 1 x 105 cells/g of moromi. Then, the

“PPIRHAAN Was OSHSHE dTHIR keepiRBttHE: nidtoRt ! tésePsifehrasic agsumulated
; | ' d |c.acid fermentation for about. 1 month,
e s Tt Pt et R Me W hesat, he
gencdatsotibedl JIENHEDleah (subjaptimiorami ayrastadditionie Mt Aisatimproves the
tolerannt soy sauce yeast (Zygosaccharoniyces rouxii) was added so that
flavognbpliase il soarmionnd #ss xmps edighy ohicorongaiiiben] acrhtloy afdnoromi.
Acrad itat;ii(%{w (at ratioc%amoung .0 vvgrgg were performed for 10 dai/s, while ]
ASBhing the 18 BB e riberalHiE R oB oS Bitdih deiistdfageerformed in an
[ j : -cel methionel respectively as
T I E VAo a7 on g B A e Rl BRond stage
mordnthibtaighd/basheantdining Srshetage; MaranNkioyas RURESH MBI moromi during
aqueous common salt solution and a soy sauce koji produced in the same
the firsdikese deriRaiing md et etadeibipvinto prépaneantadditipadiorm lactic acid
moromi. Then, the additional moromi w. kly added to each lot so

, qui o
fermi RS (R0 o o0 oY NP LT be THOSITAV]: ThOSleErIS gyeuicienty
perfoRAr Bt WaR ff SRR Rk ibis Hﬂat'ﬂ@eﬁ'rgts%,&%%d ﬁmgnfﬁﬁ%]?gga%ngg?aﬁg%tstep, to

maturating step) The second stage moromi was ferment ure
prodecmOrdmi(@ipesatueecf 2R¢t 256For 2 months. (Press-filtration and

component analysis) The fermented and matured second stage moromi

was press-filtred by a usual method to obtain a final product (soy sauce)

(Conﬂ%YiHﬁ 4@5?88@% Q%% 1%@%{ tical values described in Table 2. For the

purpose of comparison, in accordance with a usual process for producing
an amine seidsoYsadce(aleagiered Ra%a PR B0Y SAUCR) stage moromi

defatted soybeans were hydrolyzed with hydrochloric’acid to separate
may Benieetaeltedinienonedatirenwitbuaradizeh me thier éorwithtsoldinmmoroms, although

the hgdrclqen%g?on te (soda ash), followed by addition of Sé':l|'[ to adjust the )
LBl Lo RARHAGH 2FAES oA WAV {STBBEARIHER i3S adE k565 Ve BEME is

desir&hk@@lﬂﬂ%@eaqﬂ@? acid soy sauce was used as a comparative example
of lot
In particuler, it is further preferable if the control is carried out at 20°C or less,

since the generation of HEMF can be suppressed to approximately zero.

(Squeezing and productization)
Thus matured moromi is press-filired by a usual method. Then, the obtained
clear liquid is pasteurized to obtain the brewed soy sauce with less soy sauce smell of the

present invention.

Example
(Preparation of soy sauce koji)
10 Kg of defatted soybeans (16.7 L in volume conversion as fresh soybeans) was

added with 13 L of warm water at 80°C, which was heated and steam-boiled under
-15- '



11. Moreover, comparative examples of lot 12 and lot 13 shown in Table 3
are examples of soy sauce produced by completing the fermentation and
maturation of the first stage moromi without the addition of the additional

moromi. These mor r&i@iﬁuice and amino acid soy sauce were subjected to

Presbenerar 27 oM ‘a4 b a R TREES T IEm <SS HEEMIBYRG Prossure)
for w%ﬁiﬁﬂ% .CO'ﬁ?@{%sU}ta-ﬁ@%lﬁﬁiacgﬁgﬁ%ﬁgsﬁﬁgfgoﬁtt%ﬁ rhe ‘%8{118%” néat, which

anaIyS|s of moromi juice was conducted in accordance with the metho

had desaribediieiExpevmenial Method far&aywhauce] {editeghbycihgedapaRersion as
Soy Sauce Inspection Institute, issued on Mar 1, 1985). Moreover, HEMF
fresfangﬁa&m@héu aenfayilbaly qlinstatbiiegasohiromiiographyngtefsd having a
. to Journal of Agricultural and F Chemistry Vol.39, 934(1991)). In the .
moigfeCORERIF L ﬂ%&rﬁ?ﬁ@ﬁ)&?ﬁé&_ AF8eXBFEELEY as'LbHvetdiorisopistaking raw
matehi PN\ Qf iRk iEagen-oihe yiligation rate ggfs@y%magef AN (ATCC14895)

expressed as the ratio of the total solved nitrogen to the total nitroge

(cffethévaoypeaticouaw Matdibél (siefaitgy soybieansianth) wheathbyde (Wi¥ind), which

From the results of Table 2, it is understood that the HEMF concentration
was [BgThikeang T dere £eedaiReT e maimeoibiteeediitratiomeanverselpy each test lot.
increased by twice ar. three times in the brewed soy sauce of the present
The CC AT RS 78B Br e oP B SRR S S amBRbATsted (0 30°C,
and WA % BARAL Y/ VoA DR RISRATEUQR @516, MISt 1RIALS AR (U1 8ce koji.
9), as compared to the brewed soy sauce of the control example having a
The ratielof watee ob ththaquenasiednrnpbesalt soldtiorhest]l 209pedMeivhichnverted as
has been employed in conventional process for a brewed soy sauce (lot

volumes o3 fiesh sopbergs Bhirehovhean #pol§ bren ik ofthes ®sarce koji.
O0O0O0OO0 NOUWW NaMOOOOOOOp >ExCU

(First stage fermenting and maturating step)

Next, as shown in Table 1, ten lots respectively having 0.8Kg of soy sauce koji
were prepared and placed in an incubation tank. Each lot was added with a mixture of
aqueous common salt solution and water so that the salt concentration of fermented and
matured moromi would be 16.0% (W/V). That is to say, an aqueous common salt
solution of the volume shown in Table 1 was mixed to the total volume of fresh soybeans
and fresh wheat (in Table 1, this aqueous common salt solution is expressed as the ratio
of water of first stage moromi % (V/V)). Next, a soy sauce lactic acid bacterium was
‘added according to a usual method so that the initial concentration would be 1 x 10°
cells/g of moromi. Then, the moromi was controlled while keeping the moromi
temperature at 15°C, to effect raw material elution and lactic acid fermentation for about
1 month, to obtain a first stage moromi having component analytical values described in
Table 1 (subject moromi of yeast addition).

Next, a salt tolerannt soy sauce yeast (Zygosaccharomyces rouxii) was added so
that an initial cell count would be 5 x 10° cells/g of moromi. Then, aeration and

agitation (aeration amount: 1.0 vvm) were performed for 10 days, while keeping the
- 16 -
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(Addition of additional moromi)

As shown in Table. 2, this high-yeast containing first stage moromi was added
with an aqueous common salt solution and a soy sauce koji produced in the same manner
as used for the first stage moromi, to prepare an additional moromi. Then, the
additional moromi was quickly added to each lot so that the the total ratio of water

would be 140% (V/V). The second stage moromi was prepared in this manner.

(Second stage fermenting and maturating step)
The second stage moromi was fermented and matured at a moromi temperature

of 20 to 25°C for 2 months.

(Press-filtration and component analysis)

The fermented and matured second stage moromi was press-filtred by a usual
method to obtain a final product (soy sauce) having the component analytical values
described in Table 2.

For the purpose of comparison, in accordance with a usual process for producing
an amino acid soy sauce (also referred to as a chemical soy sauce), defatted soybeans
were hydrolyzed with hydrochloric acid to separate amino acid, which was then
neutralized and filtered with sodium hydrogencarbonate (soda ash), followed by addition
of salt to adjust the salt concentration at about 16% (W/V) to obtain an amino acid soy
sauce. Thus obtained amino acid soy sauce was used as a comparative example of lot
11.

Moreover, comparative examples of lot 12 and lot 13 shown in Table 3 are
exampleé of soy sauce produced by completing the fermentation and maturation of the
first stage moromi without the addition of the additional moromi.

These moromi juice and amino acid soy sauce were subjected to a general
-17 -
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conducted in accordance with the method descnbed in "Experimental Method for Soy

Sauce" (edited by The Japan Soy Sauce Inspection Institute, issued on Mar 1, 1985).
Moreover, HEMF and methionol were analytically quantified by gas chromatography
(refer to Journal of Agricultural and Food Chemistry Vol.39, 934(1991)). In the tables,
HEMF and methionol values are expressed as conversions per 1.0% (W/V) of total
nitrogen. The utilization rate of raw material was expressed as the ratio of the total
solved nitrogen to the total nitrogen in the soy sauce raw material (defatted soybeans and
wheat) by % (W/V).

From the results of Table 2, it is understood that the HEMF concentration
remarkably decreased and the methionol concentration conversely increased by twice or
three times in the brewed soy sauce of the present invention having a ratio of water of
aqueous common salt solution at 170% to 450% (V/V) for the preparation of the first
stage moromi (lots 5 to 9), as compared to the brewed soy sauce of the control example
having a ratio of water of the aqueous common salt solution at 120% (V/V) which has

been employed in conventional process for a brewed soy sauce (lot 3).
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Ha >Eu EEEtcnErnt"c"0Oy.,oEmEE,y ..vvw Uwuw cow It
ciwcow Vv 0~ Nto V' h\phOpp~O-ZO' (Preparation of soy sauce for
sensory evaluation) The total nitrogen and salt of the respective soy sauce
(Pre oa%qgggdoygm the ab ve were adjusted and standardized to the total
Hitrogen of"f%%‘f%/% ana e SAIE 3P89 (W/V), which are general
sta T Isati erform t 80
for L o e e e ot B (o 10, Ly Qi the above
werewhjchitad radiiffiouintdiadilist dndtetahdirdigen el tatal (WTQDEeMWaSe salt of 16.2%
adjusted to the adjustable maximum, and the salt concentration was
WA mitoiHiR} atftisesa el e posann o f(Jersoryseviverion Bhsoy pastceyisation was

The respegctive.soy sauce products obtained from the above were
perfosrgbﬁéc%tepgﬁoegh@rsxfezlgggy tealgﬁlé’ﬁs for RIS S lSce-fiice foding '8t 8 40d0- 12, and

13, \ﬁﬂh@m@?@r&iﬁy&m@ﬁpam dofd fggﬂ&&@%é%@@@ééﬁtﬁgWH%&%&’S‘%%%%&d to the

trained to have the discrimination ability. The number of pahelists w
adjustaingensoysausadiite fedling againstitewantiol fexamplej(atd)at 16.2% (W/V).

(results) is shown. Moreover, the number of panelists who felt favorable

savor (results) is shown. The results of the sensory evaluation are shown

(Sen g@rIaqugﬁati-ng me%p&ggsfegf respective reference symbols are as follows.
R |

eterence symB}bfg. S|gn? ant at the 5% level of significance. Reference

symhl #&spsigiiticant alube ghalems! i siged iﬁ%@h@%@@%&y&?ﬂcmd to the

“**: significant at the 0.1% level of significance. No reference symbol:"Not
sensogiyrifiabirtip8efgosy e vahreibkoffealnen aobdlersnupl Raecaspactivalsayion was

f saucéf prggucts#btain d from the above were used to prepare ramen
performsd R sl PRRF R Yoo WA BetEaRed ifehavethet dsridatnation ability. The

numiRrk heathyigranile soup.stock sPaitan,soup (Chinese Baitang or |
bone broth)" manufactured bjé})es&é%FSoé%s,[I}rl%.)%g ‘g8 aégﬁ%g’g&gﬁﬁ{%llexample
(lot AydtesddO0isndhown. Moreover, the number of panelists who felt favorable savor

(results) is shown.

The results of the sensory evaluation are shown in Table 3.

The meanings of respective reference symbols are as follows.
Reference symbol *: significant at the 5% level of significance. Reference symbol **:
significant at the 1% level of significance. Reference symbol ***: significant at the

0.1% level of significance. No reference symbol: Not significant.

(Sensory evaluation of ramen noodle soup)

The respective soy sauce products obtained from the above were used to prepare

ramen noodle soup with the following recipe.

Recipe:
extract concentration of pork bone broth (granule soup stock "Paitan soup (Chinese
Baitang or bone broth)" manufactured by S&B Foods, Inc.) 25¢

SOy sauce 50 mli
2721 -



These ingredients were mixed and heated at 80C to be supplied to the

test. The above ramen noodle soup was subjected to the sensory

evaluation for soy sauce-like feeling of soup, unpleasant smell from pork
watdfeek of porli)o%s1 p, and remaining aftertaste of soup. The sensory

evaluation was performed by 20 panelists who had been trained to have

discrirnationahiitys Thedwinkarplpangligts e delf sion 'ii%?yo the test.

sauce-like feeling of soup (results), the number of panelists who eit

stronger unpleasant smell from pork (reek of pork) of soup (results), and

numper r%[fpane"StS who felt stronger remaining aftertaste of soup against

the COittT BXRRBIERIGOSS Festilie) Mt SHRRTCTHE ibsutensptiecyahubign for soy
saucgyl?lgéa &iﬁ%ﬁgﬁ‘g&g? 1? qlgagan-tr%%%?%gg}gSﬁ%}lﬁiﬁ%ﬁ{%ﬁf ggé? né% ofOuP; and

symbols are eterence symbol *: sig

remAgiginificEngeadrelgrangs symbol **: significant at the 1% level of
significance. Reference symbol ***: significant at the 0.1% level of

signifisanees iy et raticn syasootr fonsid hifichpar2l StOwho R4l Wedn Wained to
a- mt~o ~mrvla.~ aw ovo *'au cc

b -o0am 0 poc~~A~c 6.. ~.. _
Ve ARIRIRFHER 23N iR\ RS 9h npndiss oy et sipopgeirsgr sauce-like
_ A o A o L

feehg% R/;JI; %018}, ?%&S&é}nﬁg dgiﬁb%nic fgégg;séalww 13'I%éﬁ gt%(oﬁglgrlgmpiea'\sﬂagt lglmei} from
pork (reek of pork) of soup (results), and number of panelists who felt stronger
remaining aftertaste of soup against the control example (lot 3) (results) are shown,

The results of the sensory evaluation are shown in Table 3.

The meanings of respective reference symbols are as follows.
Reference symbol *: significant at the 5% level of significance. Reference symbol **:

significant at the 1% level of significance. Reference symbol ***: significant at the

0.1% level of significance. No reference symbol: Not significant.
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control example (lot 3) in terms of savor, and was found to have a
was found to have almost no soy sauce-like fecling but have a strong remaining

aftertaste while masking the unpleasant smell from pork (reek of pork). That is to say,

i, N

e possible to obtain a soy sauce with very little soy sauce smeli and having

it is found to
a rich savor with a deep taste using the same raw materials at the same volume without
sactificing the utilization rate of these raw materials, as compared to a conventional
brewing process of a soy sauce. On the other hand, regarding the amino acid S0y sauce
of the comparative example (lot 11) and the soy sauces obtained from the first stage
moromi of the comparative examples (lots 12 and 13), the soy sauce-like feeling was
weak in both the soy sauce stock solution and the ramen noodle soup, however the savor
was inferior in the soy sauce stock solution, and the reek of blood was obtrusive in the
ramen noodle soup, as compared to the control example (lot 3). Moreover, regarding
the remaining aftertaste in the ramen noodle soup, lots 11, 12, and 13 were comparative
or inferior to the control example (lot 3), showing that they are far from having the
remaining aftertaste of the soy sauce of the present invention.

All publications, patents, and patent applications cited herein are incorporated

herein by reference in their entirety.
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rich savor. Further, the ramen noodle soup using the soy sauce of the
present invention was found to have almost no soy sauce-like feeling but
have a strong remaining aftertaste while masking the unpleasant smell
from pork (reek of pork). That is to(é?g%iiﬁs found to be possible to obtain
a soy sauce with very little soy sau and having a rich savor with a
1. A BRARLQYIS Y the.SARIe RW (materinls Aihe same volume without
sacrificing the utilization rate of these raw materials,"as compared to a
conpantionat deewisgpedesls of a soy sauce. On the other hand,
regarding the amino acid soy sauce of the comparative example (lot 11)
andPi@ IBYSAULRY sBtanB@ oM Bt Fitdittage anveers eptmmon salt solution to

. ti I lots 12.and -like feeli
i LSRR TR 8 S LA b 05 1
seed SIRMBNRE SAVRE W RSSO TIPS ROy  SAHER ST oK SAlURD.aN8106;1;

reek of blood was obtrusivé in the ramenh noodle soup, as compared to
the conteeltexaandlendoid)indaredwery ragaedingrdig;remaining aftertaste
in the ramen noodle soup, lots 11, 12, and 13 were comparative or
infetfHiREtRERG o L RAREHIE b EBN & 1R5\iSg IHENE R A E Faotrdarce koji and an
aquel)f¥RELhs femaning, alieriaste;of e sou sauce of the preseaLitiention: ion ang
R\ pu IIlllcaﬂons, patenfs, and paltent prfﬁca ionS'Cted 1éie Hig fermentation an
matulR€RIROsaEd herein by reference in their entirety. 24 CLAIMS 1. A
process for producing a brewed soy sauce, comprising: preparing a soy
saubethsit; fropariige ol saicetiggomibysagdiag@nraquenusatemmenaddition
salt solution to said soy sauce koji at a volume ratio of 170% to 450%
there V) to the volume of plant seeds (conversion as fresh seeds) used for
the preparation of said soy sauce koji; fermenting and maturating said soy
sauce moromi; adding either a soy sauce koji alone or a combination of a
2. Asoywaloekojaabe prbRGUes SRR SAHAHTIAR 10 UESOY, STGRIn the soy
moromi during the fermentation and maturation; and further fermenting

saucQABMHTaRSr A Ram eolesaatd mpdsmiaeontiecaiditilor tRimediyk-342H)furanone
brewed soy sauce produced by, the process accqrding ta claim 1, wherein
ond B T REPE R EIRCE 13 GO OOt Sr0p ) S S ) duon

2)methyl-3(2H)furanone
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and contains 2.0 ppm or more of methionol per 1.0% (W/V) of total
nitrogen. -25 ABSTRACT It is intended to provide a means for obtaining
a novel soy sauce with less soy sauce smell and having a rich flavor

although it is a brewed soy sauc%%/ﬁagwmularly, it is intended to
provide a process for producing ed soy sauce, comprising:

preparing a soy sauce koji; preparing a soy sauce moromi by adding an
agueous common salt solution to the soy sauce koji at a ratio of water
withih it 4@fenddd 5aeviievd\fictarmatiog anthn At G He SR SIER less soy

moromi; adding either a so¥csauce koji alone or a combination of a soy
saucg 3 kofh dani Bg e otishc dhivion alihosithtion 19 ahdeoyedasoy sauce.  More
.m I during the, fermentation and maturation; and further fermenting
QLR duil raduei
Pt g Tha ot SRR BN GREr EhP R HEBRERBRA, Drewed soy sauce,
comprising: preparing a soy sauce koji; preparing a soy sauce moromi by adding an
aqueous common salt solution to the soy sauce koji at a ratio of water within 170% to
450% (V/V); fermenting and maturating the soy sauce moromi; adding either a soy sauce
koji alone or a combination of a soy sauce koji and an aqueous common salt solution to

the soy sauce moromi during the fermentation and maturation; and further fermenting

and maturating the soy sauce moromi after the addition thereof.
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