DESCRI PTI ON Fernented soy sauce with | ess soy sauce

flavor and process for producing the sane Technica

Field The present invention relates to a novel soy

sauce with [ ess soy sau having a rich

flavor although it is a$§$§agghg§§ysauce. Backgr ound

Art A soy sauce is one of Japanese traditiona

condi nents, which is obtained through heat

Feemnakidd 86y 4uceiwigh 1870y O %o?laﬁcﬁlg &res@fo‘}ﬁmﬁlpc%é B same

of soybeans and gralns suc as cere fs, nol st ure

adj ustnment, inoculation and culturing of a koji nold

therein to make a soy sauce koji, addition (m xing)
TecloficarFielgueous comon salt solution thereto to nmake a

soy sauce norom, fernentation and maturation,

pr e3be prdsentainventio o retades t@ aalorar sdyi e withalRds soy sauce smell and

pasteurisation (sterilzation under heating). In the
havigg asréeh flaverethoogh itais soyrewadicey salzeai ned in such a

manner refers to "brewed soy sauce". Brewed soy sauce

requires a long period of tine for the process of

~fermeptation and maturation of 3 to 10 nonths. During

I””k%?%“%éﬂiod, uni que color, taste, and flavor are

proyi ded due to tq action of various enzymes and

i cf*38Y GAHICIHODE P ja%WS% Hadwionplyjandipents, whichga@btained through

articul e flavor js known to consi st

heaté@%%t&%&t%o{pg _ hé—;( s l?e%ina%a?%rﬁfoqq%qﬁl@pam \gg sgyhbeans and grains such

i T SN -
e o P f.) '].p - -

a SO%?@?ﬁﬁohlg%ﬁltlgyﬁt %1;1%5 gz‘ Eﬁ?ﬁ%rué ﬁéﬁ@[ﬁ%ﬁ% %oﬁéé{)n thereto to make a

soy ERice th&@nfiOféthentHldn) add nﬁtﬁrﬁﬁf)rgzdgggs@fﬂt}éﬁ}o# o Ien\]a\%?j asc(%gzlar liquid,

characteristic soy sauce sme tal ne
and pasteerisatibn Nis@hBraeNLBM:r Réatind) S GPIROPRRENI Hivkh#i€) Ya soy sauce
to provide a favorable soy sauce. Therefore, various
obtainetihodscl ®manner eefeisng "bEMedaesabeen so far exam ned
and devel oped (refer to Patent docunents 1 to 3).
Howreared so saecenequyearasiong grsigd®if tieedsr tha\Rok8enf fermentation
di versified, and demands for soy sauce having a
and pagyaleen 96y toal@enenths.| Batieg Bhisrpdrind; easjuegcoldy taste, and flavor
conply with 1 such needs, various nethods for
are Hrea@ea fgettReths gptioauelevarimis| engymee eadi madoargdnisms in a soy sauce
k..de el oped (refer to Patent docunents 4 to 6), which
op ﬁ%%@@ SIYFOMQECTRY: o bineRAstipwas, 1he flavereisienavputaeemsistiof 300 types
rsome and that the cost is incremented for

o miSEG (L CPRRPIGR S P 3By RBIFEh, cambisdr Witbi ook gtbemf give off a
i A
o SO 57500, STORTE oo S UL P v
HEMEO!i8hYefide ielifE Lh¥Bbdristic 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 HEMF 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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renoved, and as a result, the soy sauce quality is

notably deteriorated, and that the cost is

increnented. Incidentally, since HEMF is generated and
fermentation,

kSR G HeP Pl BTV ! SRS AR camines an
oo BT O Y, 18], SHSOHRERT ik roviems i
o e S B0 o ST UL QAR i

MoréSRBEERStHES nfeBlod i HRb! ddi%? ih%@fggpﬁﬁﬁ/ﬁ tsP:Sx&%ge%?a high boiling

fermentation so as to obtain a sauce-

compRRAOOT By sdudy iisjeﬁm%%vegWBhgu}éggiroﬂo%%%%?n, or the like.

such types of norom prepared by the e§sion
Howgears this hesthed ol @3 poBlesRYin SBUCRENAREn A b Q185 M8 %electively
nor om obt ai ned by the short tine and high
remavedpardssip eeslilgabt son sheaqdiliayaadab erddratdd, @Rd that the cost
.. smells of raw materials and snells of warned brew,
is ingramentedr nasking abilities, defective al cohol contents
due to al nost nonperfornmance of al cohol generation
andngaidentdllyarsings, H%M)BIIQ ngemietatéd ragdl acouemilated rne sopnauce yeast
. lower utiljty values as condi nents. Moreover, juice of
fermentatign e drsansfonpyRiding the igenenation éad jagenmonlation of HEMF

. non%erfor nmance of yeast fernentation is difficult to
108 BIUEE PPTREY &8 1P ?élé’é?ﬁsot £ i2vwth ofthe say savegsyqast. anfis an extreme

e e, DR B el oL s e
o i GRERGAER s Wyt U SPRESRSLOR: S EnASHS! 55 12% ot o

soy shBELTHRE @Eés%ﬁid&g%%g ?ﬁg\g:.ﬁéélﬁ doRlRuhap @ superiorly

versatile soy’s ng a matured ‘Umam taste of

SOHERMR, SURHBITIIRY ofS midkom$  pRpYRAS tydhs V ' -
delicate taste, ﬂjnnoti ceabl e slr)relpl s of ySlaw ngg) rr?sasfosfl, of yeast

fermentdtion and sby saectlgadt HoY-fermntited iRdmi bBGIHANG P HeYshoktime and
the production of a brewed soy sauce, various flavor

high ¢empemtnre sligGtioarkaviebdrtiivbgcksosucheasr stedhgf $radlty oDfave @yaterials and
sauce-are nainly generated and accunul ated by soy
smellsaeifc waprmgd threwn dnfgrier ahsking fbilitied, tlofeativé leted contents due to
flavor”. In partjcular, alcohol-based flavor
almogl, RppRaftEange ofaglophohicsnektion cantdi gpdumulatiow) ptobdematic fungal
. the yeagst fernentation, and, are known to have effects .
reSIStBFC‘?’é’tS‘ajf)Wﬁr E{}rﬁm walges aseondimentsal s such as
st g\;—l\m boi | ed. s%beans and roasted, and .m |l ed wheat )
and S8t BHCSAY 2atde YYFT , Marimerqiieiped ey the suppression or

wone i P 08 B BLAONIR SRR TS e b sgsdeived
dlic @A SRR EOR SR Aol BHED L RO,

 pmeORAIS et el e SIS SCATRARESyflgsion or oM
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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and accunul ated by soy sauce yeast fernentation, and-
if, conversely, HEMF serving as a "characteristic
flavor" of a brewed soy sauce can be suppressed as

o, TR S g R i ) s s
sauc?%%ﬁg aﬁﬁyaré e\.r/ﬁ'{l rgdj)fo $RUESeNRY 'ﬂl%g{/"?ﬁgn ;I)%ﬁ'\ﬁllz uﬁ?ar; ajcohol-based

éss et hi onol a sSoy sauce

flavorRoRipehtshagh as Bﬁe@ﬁh‘oﬁopgrewﬁé@yfégﬂé%tﬁgwg}et %%taﬁeﬁggﬁation, and

and net hi onol are both deriv rom I'on

are JovaDYo SiveeelfRAs bf radekihg shellsd] f&é&%atehgﬁf GRYUCK steam-boiled
HEMF al one whil e nmaintai ni ng nmethionol 1 n the

soybparedund irossted aads@illeds ahest Whd RnRlGOSY 884 isORR! kB, OKRP Sffects of
for producing a brewed soy sauce. In a process for

 elimimatidg dimagk mgh napkds a0 gnrily of ,vaRio0 ¥n Fredfeats At dOd¥asoning materials,

.subjected to an appropriate yeast fernmentation
whercusedadsw casbmene (N e pafedit goromént M- and  concurrently
contains_about 1.0 to 3.0 ppm of nethionol per 1.0%
( WRgr schiregsains, wiis conpéderedion gpeatontonidbuteeo thdyoy sauce brewing

) However, such a brewed soy sauce has a strong soy
1ndu§%éér%§i(pl’ale\,@m@qm§ of fsewed flavars sudhoas mieghionol can be generated

application to processed foods, that_ are desired to i
and §iB0TEEd BE o8 SPuc TRt iormeBtation. Sas) its Gomxerash, HIBMF serving s a
ol A Db B e O BBt e S agsvte.
R Ra Gty RSBl Lo B Ao LGN LAE R € s coch
other Rl @B?é\ﬁéd‘ﬁ)é{v’gul%.ongﬂ S0 '@ﬁ@é"’ghgﬁg 1853 ﬂEWéPgs?#ggmethionol, while

havi ng no H an am fno acl sauce o

a so% haoew hadrg adath9oLhedababll s %0%}‘*3??5? 3&%41% iT,hiSa means that

ydrochloric acid, neutralization

HEMIUAasemeeiibnolr 28 Soth dérivaid Romi the FOQWRatlVONRK sahdll Peast, and it is
soy sauce has a peculiar amno acid snell in

diffiadttr daiuce HEME dlbhre débdleanaintaning tbthivih] 68 the pidduction of a soy
aci d, and does not contain HEMF nor nethionol due to
saucq Wethrpeprerentionslreces foepmidutmgnebieatadany sauce.
Accordi ngly, such an am no acid soy sauce has a common
pur PR ogpisHor pEodicirgenbrewer st sanigej mseheayseimeronfi subjected to
not having HEMF, however it is different fromthe soy
an appraptiale Yeenk ipraentaion Reatains abont t He tpoilh mymnef HEMF and
chaVitﬁf ms%hi onol . Kggs FéaBese t.&g types of sauces_are
concit iy Fomaips mBat A 16 phY cpwm ook mshionel pep IFaefW/V) of total
" gt Kokai ), No. 3-183490 A (1991) Patent
nitrofPINERDLB: GBS DOr BT oat on (Kokai) No. 5-176781
A ent .. JP Patent Publicatio .y -
(o SREE B8 T8 e RASA RLRRE dBd St smellgwhich is not
itabR! 88 1HRUBpIEBiopN gﬁg% - 3) i
SUBat ent - docLiTEnt oi51: to\(] a%ggﬁ{\%ggltﬂ%gt%?&org%fi%ii? )h"]l‘\fls.nelther soy
| saucéifé hdd boPsak@%erived 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
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Pat ent docunent 6: JP Patent Publication (Kokai)
No. 2004- 141014 Non- patent docunent 1: Soy sauce
library First series, witten by Ichiro NAGASE,
1k hssu(gd on Jun 1, 1967, p.. 29 Non-patent docunent 2:
alxa ﬂuqsﬁaﬁ%‘}trﬂrﬁﬁls‘fﬁéﬁé@ﬂdhknﬁ@mt eytr, Shis suplsauce has a peculiar

ami rgf gcturlg g(? ) é Novenber, 2000, " Devel opnent
ol é%l rﬂ@‘“’ifsiwl’i thﬁld@l’o’bﬂﬁﬂé}ﬁhl\@fﬂs hyﬂbmhha‘icemdud and does
technol ogy of soy sauce,

not %Qﬁ‘&g{r%g i P?Srcﬁ’% 10 Wafgf‘%ﬁoaﬁlilﬂ RiPeEaTIBgnEh pAvskstr fermentation.

Acca—l%ﬂr%gu ich & Iag%l ?aci?@ Sg/?{r%lglf]f% 3%1?\%' cgpn‘tzq%gpbqgggé lﬁ’?}%‘? rﬂ?e present
mvei;ggxg 2{ gﬂ%’}r 1921 %Bﬁaw 1 g@?fﬁﬁ\d%ﬁl(%(y%\%g?teig rfg 4 Glaﬁgpfn ;hg s9y sauce of
the PSR An SEMi TAHE the % ot e %%?th%ﬁmg\/meéqﬂ?mﬁégﬁgs s Pes two types of

i nventi on have con I'nt'ensi
saucé:ha'eaﬂ@tg; @isgﬁg@i@ﬁedAs a result, they have found that,
in the process of producing a bremed SOy sauce

Patenhdaugtenh ¢ alP Pertat PubliéAdnK dkaflo. Sﬁ?ﬁ'ﬂﬁ)”ﬁg %ﬁa}
ybedns

ei ther soybeans alone or a conbination of 's

Patentrdpoutreat 2: id Psteut Bublij ativhnBidkai) NG GI 2476904 20693
culturing of a koji nold therein to nake a soy gauce

Pategigjqcumenti 1 JBRatent Rubligatioh (Kiokai)0em 652 THOBION (1994)sal t

olution thereto to nmake a soy sauce norom,
Patel?téiﬂﬁamea% ol BatgnhRublicatioor(Kokpi) @&s-5:119263tA orog3y make

and pasteurisation (sterilzation under
patef] eyt S gwn%%a@@moﬁnhogsé oy 25 A (H997)aNG
setting a

b bt d, b
pateri e b ficareit Praatiion on eﬁ'ﬁ%ﬁ%ﬁ%{elw ution to |
| Q%_ o 450%
Non BaleRE Mot RREH; 13 SX5) S%“%Egﬁbr% { T3fiaiseprpcuedienabbuehire VAGASE,

lssueﬁ\gn\@._]}ll lggqllﬁgzgalther a soy sauce koji alone or a
nbi nat'ion of & soy sauce koji and an aqueous conmon

Non-pﬁt!eht g6tutheN 2 Nub{BuSRYuSAUs ?{eg%’e[ ?ﬁn P%utﬁl!tef gf tﬁn@mqqlfé Prefecture

fernmentati on and mat urati on,

RepoandNoat 8, atNogerhbe, M000] - "Bogel, 0 - ;
present invention have al so f%uﬁ}ggﬂﬁat[)fa rvtggeaeassé)i}mg using

mlcrtsngmsrps'bduced by such a characteristic process
contains about 15.0 ppmor |ess of 4-hydroxy-2(or
Non-paterthypcsiont 32)'1Beidnek - P thdhbRizgnes a0 %Ealmﬁarge? edition”,
about 2.0 ppmor nore of nethionol per 0% (W
writtgroand edifedrkyyShinrakuye JOCHIKUBA, haleegtdon Mart F18 1994, p.285
conpletion of the present invention. A first aspeclt)
of the present invention is a process for producing a
| ess soy sauce snell, conprising:

Disc%g‘éﬁ%ﬁﬁfgmﬁe%?nsauce koj i ;

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 intensjve 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
-4 -



preparing a soy sauce norom by addi ng an aqueous

comon salt solution to said soy sauce koji at a

volune ratio of 170%to 450% (V/V) to the vol une of

pl ant eeds gconv rsion as fresh seeds) used_ for the )
salt spltion, fhegpto, f0 smake 53,505 Seurek Hlaromi.e ferantatiprariad maturation,

s A e S i S sl S hesiog, o
o 8 GV By E TR R Y AR 5 P58
il AGE o SRR AR TPL Q080 9 R e vape 170
to 450% @V/&99nRk dd?ﬁﬁ?d?%érl % thit d@g?r ?ﬁﬂg@‘?ﬁal%%%@sss dolul §38% (vivy),

SO0y SsaucCe sne ove proce ,
ddiNdeFiRérh §diesatRY kOALASnE 8PS 8bAD r ¥
’ lfig-]hyd!rroxy({ygs( or 5) gt hylll- 5( orb%%}r%at%ﬁglo?%r(%g)sfaﬁlﬁgﬁg%ghgr?g aquieons
comm@ontsaltn®hkidh RPhetioy IMEE nrofB IdukianGhe Q&rm&t&%rf %iéﬁ maturation,

of total nitrogen. -5 In the present invention,
and Yodthere feratentingf ath mstuening demmstomal t The! iivieidré Of the present
the volume of plant seeds (volunme conversion as fresh
inverteadbpveisbd foomdt thet priepaedtsoynsante paodumpedsimyeacik@j dharacteristic
is referred to as the "ratio of water" of the aqueous
processrmenntaiast ahwugt i ldn0 Mo exanise, ofs sAxydopxtyk2or 105)kthyl-5(or

of .agueoys common_ salt  sol uti on was added to 5L of
Z)mﬁhﬂsﬂgkﬁ%@a@@ and conting phayt Meppm arhaers of methiagiol per 1.0%

re eds in total, then the ratio of water would
(W"beoigPé'Sll’éFQEe%s:{l%QFSlﬁ ngF hayeded dochrnesmplgtion of the present
inventd ution / volume of fresh seeds) x 100 = (10 L/8 L)

X 0 = 125% (V/V). In the present invention, the

vol -t he "hul k [ unmg' . .

(et B Pt JaS BRESRAPRIM'S a it YE Dipuging @ soy sauce with
less Wﬁé@ﬁieﬂ}’b&ﬁgﬁﬁingf the |ike. Accor d! ng to the

present invention, novel soy sauce with |ess soy

sausrep&imd h sopBshdeaddjnig a rich flavor although it is a
brewed soy sauce can be obtained. Mreover, a soy

saymepdring agognsanté esdroali REHAING AN RIEXRonTASY k&t @blution to
various ingredients and seasoning materials, when
said ygpcavse kogondi welnime caiv be 130%aionesH% Kw/Whab, tha valdyme of plant
sauce Wwth an excellent aftertaste can be obtained. A
seedy (opversipn acBegr satdshyseddor theqmmpahtion bé saidbogisasek koji;
al though the ratio of water is the sane. Best Mde for
Carfeymerfing and maturatieg said soysaecefmeromit he present
invention W ll be described in detail. In the present
in R fither asaysauge &ﬁ{:} adong pia pehinatiengifr soyogauce koji and an
mat ur ati on of a soy sauce norom

fernmentation angd..
aquegfi ZPRSEPh §Als dalui5 el op PRA OB RO OB LT TE the formentation 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 saucé 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.
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aqueous comon salt solution to a soy sauce koji until

the addition of either a soy sauce koji alone or a

conmbi nation of a soy sauce koji and an aqueous conmon

sal olution. thereto, nmay be referred to as a "first

st a’té‘et?‘Fé’Fﬁ%‘i‘f IRGREAY thevoRhiee micebart aquRses sopmaatadiesolution to

rom .in the fiyst stage fernenting and maturatin
the v?tf%rﬁe ﬁé)plgg s!e%{ised:vpbﬂn@ & %grgon-afsiff@g sgedrg arsebfayrthe %repmiration of
a SO)% gaﬁ"r?g?ﬁ% ﬁigtr ﬁnveﬁ,g{) I&?gﬁ ﬁéﬁé?}i&ﬁ%{'{%{tﬁé gmicl{eggg ggmmon salt solution.
: tat§on and maturati on_have.been
For %gdf lgt é{k&n@lﬁ%:@ elg)f LY izﬁ)ilgpusdcgw%%%s Bﬁn?n xasfddgd to SL of
i nat4 c Qj-l-_and an .aque .
reaf RIS DA SRS, gt 0 AOHEE hen e rto o

wateBBHEAUTH - bd Ealkﬁﬁxtmg(ivgﬁﬂﬁe \M?earr%%:a@lﬁ@oﬁlﬁyonsﬁlftc golié?}})%l /it \Zolume of

added to the first age noro € SO0y sauce

fresibgecddyed10® <t fe Lid L5tx 3D6SE 1986,0M y : .
specifically p?f err eZI ><t 0 as a%gﬁagﬂéfi\tr?or{gﬁhﬁ&r?sﬁm Iu}]ventlon, the

volutnkef fesshaicde ficaid e ballCRARIHRATAQ IRy Ar-5QY% SAleEhively measured
koji and an aqueous conmon salt solufion’i's adde tg

by a measfiing cySndgerihe iké.,, it is preferable that the soy
sauce koji and the aqueous common salt solution are
pr e¥¢euding toi the presentraivention,cy newtl sy anENwithdass s@f €auce smell
added to the first stage norom in the formof the soy

and hayigpa gighdlavor plhewghsit inaboaivert sy, savce canpe ohtaimed. Moreover, a
nor onj gm xture of the soy sauce koji and the aqueous

SOy E"’é‘r‘rﬁgn‘i‘f“v ng @nsitest fnmaskingeunplersant smels dfi yarioust imgeedients and

om _nay, be,specifically referred. to as an
seasdifi BatGRtls” SpBiged by A coaimirdgm be wbesmmscn, Furthsrcp soy sauce
: r L nd maturatin he so sauce
W"‘h%‘reg‘uméﬁ%@taé{eﬁ‘%gi%%ﬁ“?’%e"%é%laﬁi oft V51 il S0l0red SRR jcen also be
btaidkd el I ' e first stage norom,
° talnaytaggoﬁée&?gérl‘eagetogﬁags'ﬂtéeg%a%% stage fernmenting and
maturating step". The soy sauce norom in the "second

stage fernenting and maturating step" nay be referred

Best Modsfor Cagﬁggd)m&mﬁlvgﬁﬁ@[m ". (Preparation of soy
' sauce koji) First, a soy sauce koji is prepared in

ac dberdafier thd present isweatiopvoitlEss déRFibe@iPEMGIINT
brewed soy sauce, in the follow ng manner. A
st darthe pir¢sedt amundemat stepdurippal gine frew thaker ef fesmehtation and
as_ soybeans and defatted soybeans and a heat-denat ured

matusgtionc R & S neauee improsic hbtamede b atddifgve ptedebanliesd amount of
r%sﬁ, and adl ay)l and rice, are mxed. The noisture

aqueQl ¢ IRMOPs saltreluHop tgrassayssaags kejietiil shgBddition $6%ither a soy sauce

Koii élWV\). Then, .seed koji nolds such as Aspergillus

oj1 @long o1 gombipation 9t & sey pause keié and pnunqiess chmmeom salt solution

theregonﬂ'g c?)l tr%ged tt ZOC,,f.o 40C ftgr 2 to 4 days. The heat

Bn3t P ORI 108 L oSt Stags iermening, anb piadyratiag syep”.  The soy

saucd RF5MT I IS ﬁ%tl sltailg%gfermenting 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 sance 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
-6-



whil e the heat denaturation of rice is preferably
perfornmed by steamboiling or cooking with a rice
cooker. In the present invention, the term "pl ant
seeds" .used for the preparation of a soy sauce koji
SOY CP Q1Y § eﬁ? &9 s ity siagstePrPmiadherse e Fruteskguthbagdded to the

sQybeans and defatted._sqybeaps, .and starch raw .
first (SR PGS JERY ot SRSFAIY Wpsied aps o "adpitionplakoli”. Tn the

R P, b BB ARSI 08 cormon s
j t t L. h dryi Ve

soluf X o AT R BB sl GBI B of prefeo bt tharidy sapgegkosi and the

aqueBhs LR S Qo]{hfﬂ% @% ‘59%‘?{)%%8 gr&&?ﬁéc \al}%%:lpe né%\évgt%?\téceegign%lromi, and

may be optionally set; u

are édcﬁ:ﬁht.osﬁﬁdﬁrétssﬁ%@frﬁd’rﬁmiyinsﬁlte f@%g&qglg'sggg/fa?{{:ﬁ \Wor:omi. In this

material : starch raw nateri al
&Y Ssadk€ d the aqueous
?he ceﬁo u q

emb&diden®, 2%dyVidce MBESmH ehndtihad o?_%{'@ t
atl on

used as a plant protein raw nmaterial,
commsnaGaltisbRiod)to by adéedio 19 finitagdVBiddbii Bfaydef febBttally referred
soybeans (kg) = volunme of fresh soybean raw nateri al
to as(dn) "addlichal iWoeomitheat is to be used as a starch raw
material, the calculation is carried out by assum ng
t hamn; thgeprgbrnt dhvéntagh avbteatoff Ruwthensfemmémting knd nwaturating the soy
volume of fresh wheat raw material (L) x 0.75. \Wen
sauce fupmi ghfainas by thel addiien ebthseadditianal kejiculthe pdditiongl moromi to
fbe carried out in the same manner by assunming a )
the {8} $tage, MAEPhMpY be gaferred dp @i Hecend-gage farmenting and maturating

ste o Pr earati on of agueoys ,conmon sal’;éfsol Ut i olg{i The .
P aquetitOICETBHTOSURT ey SPeind Lags fermenting angd maturating step” may

. I ich allows, the salt concentration in
be ret%ﬁgg%%fﬁed&gg}g@ﬁ%gg%odgmﬁm om after the second stage

fermenting and maturating step to be 13.0%to 20. 0%

(WV), nore preferably 14.0%to 18.0% (WYV), and nost
- (Prepirafie abboy Qa'ihc@%b%i?: 17.0% (WV). The salt

e

concentration of above second stage norom is
pr effiestalal Yoy mRhEY REji {sOprdphfedS M lacEHAGREL At AN ubihit RBcess for
first stage norom . It 1s not preferable if the salt
produangentreakd aoy chudd)én the filloMiag endipen M A atdini-B6iled and denatured
second stage norom is |less than 13.0% (WYV), since
protaih 2w materialrsush asfsoylbdans agd defattedogbeansGadvekia®!d¢natuted starch
is not preferable if the concentration is nore than
raw pigl (SWel/ps cerdal Gvhens, parleyi frpe,atridondlef) redisicej sre mixed. The
.remarkably jinhibited. (Preparation of first stage

moIShyE fAnfertiy theuaBtarecisngdinstedite 358 doi Yo t(V ). adblash, seed koji

ld'as athtthe volype which aljlows the ratio of water to
moldsesughy A {LPoHH YD SaiGopqATperetiu orracoasainoculaged therein, and

cult? Y 5020 %”ZH%% 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, rve, and adlay) and
-7-



-8 salt solution is used at 170%to 450% (V/V) wth
respect to the total volune of the volune (a) of a
protein raw material serving as the raw material of
soy sauce koji in conversion as fresh seeds, and the
volume (b) of a starch raw material simlarly serving
of soy sauce koji in conversion as

T Sl P o aiee o I Sonversion B
o Y S, B eI
B DYy B O B2 e
ionsESERIRN] SRR AR Ll Gl 5 Wi
e e e
it i oy 7y 588 1 P i o
calculatbom 8 cafrésd@ntbytdseimig tharwiichhOtdefhidsd %%@E%@(k f=2\80 ume of

| actic acid bacteriumat a tenperature 10C t
fresh soffbiean trawemateniadr(@3r x t@6pr AVt vitlkRetr YEas el 864 AL af s@Rch raw
. of soy sauce from preceding, desirably, aeration is
materiala\the dalrudalionishcasiedossti by esaurdighthagoweiodl dfsfregh MitREt raw
. out at a |ow tenperature of 20C or less. The lactic
materialy k@) Feyolemeaes dreshswheatf eavabhsterishi(L) ed 0t UWhich other raw
-, 0. 5%(W\/g or re of lactic acid is generated in the
materials gre 19, he uSqfh calenlation papy ke sarrieshensdn ke same ntanser by assuming
. erated and accunul ategd, lactic acid is preferred
acertalrgls}r%@%ipfﬂuw&go CXERFPE™ICIYyor as a soy sauce.
(Addition of soy sauce yeast) The soy sauce norom (pH
5.8 to 6.2) obtained by adding a soy sauce koji to an
P AR E | I's gradual | y dissol ved
-( repar(hydr ol )lllzeg; toatelrlitsaggl?ﬂ%ogﬂel ution of raw materials
ane dqasbisCeodbihbn &k TRk i | L8 whi
I ovverql ng in thenSH of mrlg%re%@bg%{%gb&héeétra}ﬁﬁgrwhlflﬁgllows

- the saltscynceatt@BonthOfHe WRMIEdDEcoHE t AL nf Qb gﬁ'ter the second stage
proliferation of yeast. In order to avoid premature

fermentingr arginmaturating $tbp t6 by 120% oY RB% ('W/\Q[ afRE ghtiraftdad 0% to
-9 after the conpletion of lactic acid fernéntati on,

'18.0% (WHYD, anyd mast priaferabilyd SvblériotITed% MOV, nor oni decr eases
to 5.3 or less. In the present invention, the soy
Jagseltenentiagobef tbedbéar sechad ymgs morbmi iepiedérably éraployed
preferably a salt tolerant soy sauce yeast which can

for the S\?Ld’@l“ﬁ%ﬂﬂ"@ﬂ@\ﬂh? fird staggymemmtie noroni having a salt
Toncentra i on of ﬁo. 0%to 20.0% (WV). Such a soy
t1s not preferable if the salt concentration of the first stage moromi and the

rice.

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),

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-



sauce yeast can be exenplified by Zygosaccharonyces
rouxii, yeast belonging to the genus Candi da
(Torul opsis), C. etchellsii, and C. verstilis. In
or,der to accelerate a quick fernmentation, preferably
salt JuiGen S e ebrldlh o B h¥EV) ovitiewespeet ionfle @ihalcellime of the
i éﬁ %f 1 x 105 to 1 x 107 cells per 1 g of norom
vo “‘6‘& ' %Bﬁoﬁ@ma%‘é&laﬁ%fl%lrﬁér@ag asailie aawpmetearial (oA@pmauce koji in
i S ef erably kept aerobic in

Th
convh ISR Bt I?E%eﬁjénf%é Vol (b9 s 3 lflhT@ﬂEﬂr sigalaely serving
d that, wh th
as th’a/ﬂy‘ﬁ %Atg‘??‘g‘)a% Y RUPERSH G coisehag flfsq% SFefist ot 2182"
( 17 0 4L o@%gg@?%g?@; ﬁﬁlcai)crss 515%:?1'{1 nt h e&t\ﬁg rat10 of water is less
than Q0¥ /‘\X)n(ﬁj mBFORan> 0‘%3 al? ';A%%r& be nglpé%sﬁ@]te d0;9%taigsa brewed

vi gor ousl’y grows, mh urp i'singly
soy SR woxalleiicoyQREL ShH and HRRIHESSfich flalopr der Lo keep a
nmorom aerobic, the norom is aerate Wit h oxygen,
air, or the mxture thereof, alternatively aeration
and mechanical agitation (with a propeller-type
(First gege farmgnting taat enatoratiaghstede- t ype revol ving agitator)
are jointly used. Thus produced soy sauce norom has a
r edartkelfingt siaghdermanting ofid wadterating stemneriaeti¢ @cid fermentation
.. normal soy sauce norom . Therefore, the solid content
with 3 Jarticrreidbagipriumanscdeivegstifrmémsatoy withur peasba@ntade Progress.
decreased as conpared to a ratio of water in a soy
sauce norom according to a conventional process
abayt. 120% V/\/)) and thereby the aeration
(LaCt??9§fS“@V“? Mnproved. As a result, the necessary

SaubRar B Bapl piideinifr e Stheonis whlpei to acic aid
fcrmémﬁt%ﬁ wittdod %hoﬁie&%hﬁdlf?@ §f a &ﬁ% ?CIfl(rﬁag#erm Pgaégcp'lperature of

Further, since t concen

10°CaBReEgaITHE HKidIn %?déi"-:t%revelnq the g&'ﬁ ) Qer%rlegﬁa rozagé c?yra%auce from

| ow, the HEMF génerati on ‘anount

_ preceding] elegirablREseration 1§ aWidk8 ak riﬁu&heéssf)o%k Jnﬂrtﬁg'cgptrglsls carried

vigorous, which is thus preferable aracteris

snell is given when the product is directl eﬁ%ﬁoﬁqygﬁderably

carriedr rhumbié 0f5% S W/3) ag enorerofitactiercid i et ned ﬁ‘f thel®y fshii®d moromi.
stage fernmenting and maturating step. However, F
Such @0y SaﬁF‘E hayag tgbfh generatatiand acsuholatahbctio adﬁbishar@ferred since it
t ast provi ded. Moreover, since the al cohol
has ap gxe Pﬁ“ltﬁﬂcﬁrﬁslassqywu%d there is a ri sk of
contam nation with harnful m croorganisns, the contro
of noroni is difficult. Further, the norom is too
ueeze %y a usual squeezer and requires a

(Adafii ol Ry dtEC s

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 53 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_ ' '



Moreover, since the fernmentation is conducted in an
aerobic condition, there are problens in that a rich
flavor is not provided and a yeast smell emts when
matured. In this way, since the productization at the
after the eqraplstion qfj lastic sacaddempendatiorhrthatyds, atathiectirse prlodnl trespH of
. .a preparation of a second stage norom, that is to
moromi degrgasea to adaPrlesh of a soy sauce koji (additional
ji) alone or a cogt‘gi nation of a soy sauce koji and

Ingﬁhé RGN s IEGHRHER, L8F t SWoIsaRcO Y e@alddPt Peneiednderothy yeast
rermentatiy  REeeHERY o TR B roh o St i SR bn rontn
soy sasce SR ARRE o I e B TR A A AL Sk oy
sauce yeoSt B4 bENAMpIIFed By ARSI RuafimicdS rofSi Vonst Brfeneing fo the
genus Carltilla DRAGRRRIY, ECerE a{ggj!‘cl. IeARAg! al additional koji

or a special “soy saucé e used for the

IPORRAT R bofk1Sfata R okt fe?ﬁ@htaﬁ% PFHr?fgIr%?y %@%i@%ﬂ d in

of the additional Koji or the addit om can
advance t@pPVORT indfigll oelDedhik B 161600 AARBLE p¥Y | B JrhGorbalil Gefore
of water for preparing the first stage norom . The
being adderstogthe app saticeomotdrai.addi ti onal koji or the additional
norom is preferably set so that the total nitrogen
concentration of the finally obtained soy sauce
. product is conparable to that of a normal brewed soy
(Aerobic g&n@@?‘-thhhs, the final ratio of water (total ratio of
water) |s erferany adj usted within a range of 80%to
Themprqryr 1) preferablydeept perapiriaghy yenst Hermentationge Bie ingeutors
f th to ,150% (. V/ since,the h%ndlht'hngs of nmorom such as .
of the presenf ByFRYOn Have foppd thate avhen the 5oyt sauGe ARPRpnyhesssatio of

wate for BEERSCATNY. Bt Tl Sl BORES) o R A D e
0 ki i b ot | ti f ter” .
7% t SISl ibalel €l aPbe Bk b B8t B gerovi.

. t i . 1 .
yest Vi RORIP b \SAEAARAR, 0 ghiLalioX ORI ol B0Lagadhy

suppressedr ened soy sauce serving as a final product.
Specifically, in the enbodinent in which an

Inaatdet icdcelp d@jorombaadbliediHeanéitenifik hsiatéd F88 XL air, or the
the term "final ratio of water" or "total ratio of

mixture thwaee ‘altepmtively neation eihdthechonldatgithtion (admhes psopeller-type
~comon salt solution for the preparation of the first
revolving gghigjer ape dbldde-typeraeolyvingagitatiiry mee jointlyt heedvol une of
| ant seed materials serving as the raw nmaterial of
Thyse pEsipced sy s@djcr movomit has prieparketily rhighert tagiof of stater as
stage norom (conversion as fresh seeds) and the i
compared g |3 AR SOF |sanee BBt Hrerefoze, dbe $phg castenhand ghe moromi

. it matberial of the addi tcl onal koji (conversion as,  fresh
ViScOsity WA $PY SRETHPEIML fig qeREFasthdtreraRRreA {oiialip odrvater in a soy

addi t i onal rom is.added to he flrst e onj ,
sauce moBg 4obPiiing b Ao tsHaf Pihst sy Bt | ¢0ReiVIVAE FdaRereDy the
aeration e\f\ﬂéigﬁcy {Eeﬁrqﬁro%ed. As a result, the necessary amount of aeration can be
Jowered, 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- '



ratio of the total volunme of the volunme of an aqueous

comon salt solution for the preparation of the first

stage noronm and the vol une of an aqueous comon salt

solution for the preparation of the additional
formipg grecursgs (axe lews dhe VBENHE: esnetatienvasneimrd esin PEakapt less than a
det seed rmteriagfl sh%;}/i ng gﬁ,the_ raw material of the soy
eleriified aRgrPt WBile Hifey sk pral erabiononaenees, whiek s g gaeferable.

nmorom (conversion as fresh seeds) and the vol une of

pl ant seed materials serving as the raw material of

(Chag%g?xi?él%%s%?‘fﬁgﬁ#géei(%%ﬁ{}%‘t)he preparation of the

onal sion as fresh seeds).
Nb nak i f ddj. Lk L koji .
VBT SR B SBE I ST 380 s sty
obtaifed FdmiBe 3ﬁr§9¥ta§n@ We&rdhBl bn chhpemaﬁ]rf %F E%‘%’l%% 053%%{ /g'érﬂl%nting and

first stage noro may be set

matutNAY steghi Blot@Ve tReidgl rﬁﬁ%‘?é%{:ﬂceﬁﬁa{i&ﬁs 1o%v and no depth of taste

unfavorabl e, since the total nitrogen concentration
is profidetl] nMdryown! 8inoedhd Byed] AYcerRAR fsSloWOUEE Glere is a risk of
even in cases where not an additional nmorom but an
contandigiatipn wath kaojiful micradrbedisnotivesariol of birémi & difficult. Further,
bei ng nore than 300% (WW is unfavorable, since the
the mergmras 600 8b§ tofsqubezesky anssust ageeenar amd rdqmireadl 3pecial squeezer.
eluted, lowering the utilization rate. This ratio
Moregjveni pinge rthpgieroenstiont is 300daqied W pn caerokis eondition, there are
excel l ent quality of -12 morom having an appropriate
problegis ithik s flayorns meb provdded an 2 iyeest seicH esei i wbbh axatured.
I n ticular, this ratig within a range_of 100%to L
206% {f Yy dhesy BT%P%@“&?IZ%‘?% 8t theestagg 8f firgt Hage meeromi brings

i ST R A SRR B 2 oncrs
: b dids | 1 .d t | t .
oy ek IRPSALORT 1l b SR Sah A of Fudov v bl ane an

concentration _ age rom
aqued @ tOmBfont 3% FAHEQY B2 FRAVRA 15@“1111? Qb %# Vi ttrﬁoggﬁ' diMng the first
sauce koji used for the preparation o the addit I onar

stagenferrdhtin@iid@uaRiating SRy, Reegug@ncentration which
all ows the salt concentrati on of the soy sauce noromni
after the addition of the additional norom (second
stage norom ) to be within 13.0%to 20.0% (WV).
(Prepamitrmef fegondisidgnmoronti} i onal koji or additi onal
nmorom ) The tim n% for adding the additional koji or
addihei prpesenaft thaiadiigianoef at additibyal kbef onadadditibhalogboromi to the
it is preferably added when the first stage norom has
- first stage mprentds to ragkenep der theelaghafttoted aitipgen andk alhol in the first
cells or npre, and particularly 5 x 107 cells or_ nore,
stageqapromiy Jt iqqtdecessayetongseaiither pisppeialadditionaliodi ena special soy

oo A A0 b b oS e L 0,
oSl ol of s, FH vl Pe o e B EREL g can b
PR KA BB GOl B [ YERRLe B AR e
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% (VIV),
-11-




rate of the sugar source due to the elution of raw
materi al s goes higher than the assimlation rate of
t he sugar source by yeast, and thus HEMF i s generated.
ersely it is nmore preferable if the viable cell
more prefeg ﬁtWF’é’é‘C‘h gangg of HWe dellb8%ofVAdY gngethelhapdbings iof storomi
si.nce the suglwr source is assiml ated

such as Sq‘é&%ﬂ& ﬁ‘“r{f‘t%‘élll’g}atéé’n%f{?r PEHEVNILY and mpet prefenablyrwithinusrange of
120% 0 RECVANIGRY RSP IS,ISEL 10 SuO (P9, I e
- R LSRR bl BTSSRl g8t
common s&lf sHPIthH %o ‘Eﬂéeto\félaxpdlﬁm%e&l apﬁ g%: Ina]g%}qlzg\?#ﬁg?%gﬁﬁeqyeraﬂ

yeast In norom IS nmeasure

S s B R S T Fﬁgﬂﬂgélﬂg in the

embodimentoinetlidh Y€ aagHitiRlal koRURL af & theOfirst al
Met hod for Soy Sa&ce"ﬁedlatle & I'Ptﬁ ﬁ{fagﬁ% m;%%l Je term

"final ratiolafspstet'l @n"tolah $4tid bf Katdrs mﬁs QatBlof 4
and is then added with a predet e?%@r?e%lh aﬁ%%e &%‘ @ueous

common salfi Joluiéeh fulthe poepaedtionnsfoie fikki GhoddsrdBER the 1otV oRim&of
predet ermi ned concentration. After 24-hour culturing
the volumegef ploat secdematgnipby scovingaisahe eswahatetal SOtheSRYCRUYS RS for
is counted. Based on the neasurenent results, the soy
the prepara‘yggég" tpg First stpge moremi Kcaweriof aelftesh geads) anﬂrtbmv))IUnSe of
nl Modified nedium Conposition glucose: 30g
plant seed ggg erigls serying- asqige 1gpinenateripd oft the azigitiotdd RO (cb@version as
C12. 2H20O . 0.19 salt: 509
fresh Seedsgg Isg}’éﬁ%‘f?éh‘in ‘@B%mb%"@%fgm whigh am@i;ilbwalmwomes tadded to
(Second

the first sta?tglalggﬁ*ré\f?z%eﬁ ?élrﬁnztfz%% rﬁH{)L Q SY?tﬁb s éBgN? ratio of water" means a

‘ratio of the total volume of the volume of an aqueous common salt solution for the
preparation of the first stage moromi and the volume of an aqueous common salt solution
for the preparation of the additional moromi, 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
addgd. 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-




In the second stage fernmenting and maturating step,
the norom after the addition of the additional koji
or addi tional norom (nanely, the second stage norom)
is further fermented and matured. In this step, it
mor(ingl BP&‘F"gr%{bPEP&O@“é&rﬁ]Oé@I@I virsosite withouata squeanidg-related problem.
.action of the yeast and the lactic

o B o
PYLCH AR R FRt i AJRREG eﬂlﬁgénﬁotw%iWWtha@t@ferable since the
wi thout the addition of new | actic acid
qualggé)%ﬂ%qcﬁm K¢ Peast. 1n thi s step, the el uti on of the

su C8 e d the assi ation of the su sourc
oredeh e, °&‘r?§?‘é??% of PBrﬁqPﬁ%usf FoReen b SplyhipRiused for the
e

prep@f’a@ioﬂ'f‘tffft%1 %gltio@laﬁ de%engg lgﬁaceg{g%| og'ttgg first stage

manner

mor(an BRYthe Sf%ﬁkﬁmoyof t‘ﬂ‘é raaﬁ?cln&g%&mh%o ns%ftr @‘iﬁﬂ Crg? { rﬁ%}\ﬁﬁoy sauce koji

n the norom. ares

usedCﬁﬂﬂ the pﬁé}fﬂrﬁ'ﬂx@@@f thO LN Bhal }nlak'&:rgf e{l{ﬂ%ﬂkﬁtﬁ A Sg%)%o%%%entratlon

the flavor bal ance of norom npr ov
whichi alioog ganssliebnsdnaitiontof @E 39’ Qike m&%ﬁgtdf&'? tg{a aQBition of the

the addition of the additional "~ norom esira

additiendl onorechii(second seapermprong) € BB RMin 35096 1 boOLH B /).
aeration woul d splash al cohol. The second stage

norom obtai ned by the addition of the additional koji
or the additional norom during the first stage
(Tlmf‘&f%rﬂdﬂﬁ’@ Wlmllhoalttmﬁyidmcepl ommomdt be expected to
Oﬂtorm l.actjc él:ng fermentation after the concerned
R BH“HEH#@? éfiging thetadditignabrkejiatn edditional friccomits yot strictly

rfgrml.actic tatlonlntheflrst st age
deﬁ‘fegr BRI s i e H NG ov b, thecfirbrAbuascmonarsh bgarm wiable cel
i C; 8 id. Control of second stage
counﬁ%}?% § agLreiaﬁ =3 §F£{§ ar Persetitd; prgtignlariyed iﬁrlé’t icAlds or more,

L
mord#® RiMhe AndeUDWheld'§ ML ][cgg 568% c; %}b ﬁic arrie I1‘c?>£1ch 3 x 107

out at a low tenperature o

cellsgrsilr @df tashOaapdlidesb®s d:OW. the QPgtﬁEﬁ)hc\HH@r‘é thétdehlifl phase has come

further preferable if ‘the cont is carrie

and 2012bdy c¢lbssunt &ff thegechbicisIRIAY 36 300 107 E@VFbe‘E%ebee accumulation
uppressed to approxi mately zero. (Squee2| ng and
rate pfdg

actigantsoorde dhesontieutladoNsfOfw | BaRiRES phid tlﬁgsiar than the
a usual nethod. Then, the obtained clear I|qU| IS
assmyg

Yo8Uelezelidhe sugin sounce lbneyd:ase,\md thwy HEME ¢s péridiate@SS Conversely,

soy sauce snell of the present inventi on. Exanpl e
it is mote 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-



(Preparation of soy sauce koji) 10 Kg of defatted

soybeans (16.7 L in volune conversion as fresh

soybeans) was added with 13 L of warm water at 80C,

mhich_m?s heat ed and steam boil ed under -15 pressure
chloragghggicgl dat4mgdumnitremepaiping sall talaewapeast esHuceurdf (refer to

| 2 Kal fi 20 m nutes. Th
ExpegffaMe b o ol S oreadiord by Ghst paarnyriSabee Inspection
Institugr] ggsn ’e\cli\,‘\l\?glgﬁjaf 12?‘%%%6 4 gt S S gégglgq? %{hgé’prle?ipégmﬁed amount
. . t.mlling. .. doi . ,
of e SOPR s SRR TR des el ke Rt Bicieriimacsansspiration

. d. t.. this koji-making,
s e AOH AL W RS M LR S8 comca

Based ASPERY 'Iﬁéaléﬁlie%%e)fﬁ aesulIAT é';ls??/ggaﬁ%g(e%%tv' &E&I ég}? rcg)éllnt (cells/g of

count: 1 X spores/ g
moromip@dsE@aled. Whi ch  was then heaped in a container for

using in the koji-making process by each test |ot.
(Modifibé no@ida) ner was placed in a therno-hygrostat

koj i - maki ng chanber adjusted to 30C, and was
Compesibpect ed to a usual koji-making control for 42 hours

to obtain a soy sauce koji. The total volune of the
glucosgpP®%i ned soybeans and wheat (respectively converted

as volunes of fresh soybeans and fresh wheat) was 1.0
casaminoAcid: s Kg of this soy sauce koji. (First stage

fernmenting and maturating step) Next, as shown in
powdes Xgast 1 28 ten | ots respectively havi ng 0.8Kg of soy

ayce koji were prepared and placed in an incubation
KH;P(?%:#L% Each | ot was added with a m xture of aqueous

C. n t solution and water so that the salt
Mgsoégﬁgghtof ion of fermented and matured norom woul d
CaClL BDEL®600% (WV). That is to say, an aqueous common salt
- sol'uti o of the volune shown in Table | was mxed to

~ salt: 5¢he total volune of fresh soybeans and fresh wheat

(tn Table 1, this aqueous conmopn salt solution is
chloragphegissed) 8355 he ratio of water of first stage noroni
% (VIV)). Next, a soy sauce lactic acid bacterium was
agar: 28gded according to a usual nethod so that the initial
concentration would be 1 x 105 cells/g of norom.
pH: 4.§hen, the nmorom - was control |l ed while keeping the
morom tenperature at 15C, to effect raw materi al
The total iyolwne aiad afliusteddo 4606 nilewitkvwaaer on for about 1
nmonth, to obtain a first stage norom having conponent
anal ytical val ues described in Table 1 (subject
rom .of yeast additign). Next, a salt tol erannt soy
(Secongoa%%%e §¢é’5’§¥“‘%&%‘g§’§8€ﬁﬁ?g§ﬁ§¢§bs rouxii) was added so
t hat_,an iniai a}l cgll count uld be 5 x 105 cell s/ g, of
Poe. serra, Stags Jershimgq and gnatirating cteer dhe gnoromi after the

additiq?lggf"p{f%éacfdﬁtgoxﬁ_ %%jimﬁra%dﬁ?oqa? rn?&%nfi O({larjﬁglyij ﬁ%/eséec\gg(ii Is’ceage 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-




norom tenperature at 20C, to obtain a first stage
nmorom having a yeast cell count, HEM-, and nethi onol
respectively as described in Table 1. (Addition of
addi tional norom) As shown in Table. 2, this

apPIAXIGIALGIYa seNEETEna| Memeerf | rBtat sisagéeotmot oni gumsatadded accumulated
wth an g@ueous comon salt solution and a soy sauce

withgwj ;en’tﬁrg

first st rom , to, prepare an additional norom.
gencxqfin of IEME are | bshaNinifBreh  Maseerc Ky Gouentation damioves the
ﬂaVIolgﬁfblsotht t'he.thg otal ratio of water _would bhe .
Of ARRERSG) R MOF¢yE! 8 UppoN et MicrRaEEanianaly gebifify of moromi.

el BRORL AR 52 L8, BT e 1
, . ' f 20 2 f 2

on RSl 0B Oer TR ot DO, St s

mordif] 88k nge%%&g of %@%@r{iﬁggﬂﬁgﬁé{)me %}i?nal moromi during

press-filtred by a usual arn a nal

the fEOSHES férﬁﬁ}itiiﬁ%ldﬁ&)mﬁﬁi’dtﬁx% &é}?«:&?%@%&% %gée‘ffﬂrm lactic acid

val ues described in Table 2.” For rpose

fermenvatian i £fte, the conceded aatitivh.t "TRerefi8] itPIsOpR9&rabRM to sufficiently
producing an amno acid soy sauce (also referred to

perfaam dacticeadid dermajtationidr)the datablage MSONGRRS and@iRurating step, to
hydrol yzed with hydrochloric acid to separate am no

prodees @.59nOWEW) vamotrdefilactiewridal i zed and filtered with
sodi um hydr ogencar bonate (soda ash), followed by
addition of salt to adjust the salt concentration at
ab utf 16% (WV) to obtain an am no acid soy sauce.

(Con EQ SHAORATLRRCIRPIHENIACi d soy sauce was used as a

et Bcsebend SPEE nhonith snd SarrimEebLAbe SopRd stage moromi
.aroduced. b | eti th .
may B RORG R SNaTRUE St P oHRGR. P TRr Soneftuips mesooths although

the cWhirBPHt I, f th di tianal 1., These :
© “hor om}é P rhﬁg%@lg%g} Ijégr#(r)]lg{ 4é gyvggeypseéﬁgge ﬂﬁ?éﬁnﬁ bjess t“a't?n HEMF is
 desirk@ t& b8@BARIsA lowl 7 _conmponent anal ysis, and the
' nmeasur enents of HEMF and net hi onol contents. In

Talthgsardeulds, iPRNuAHELPETERBE 1S LontrdCisCAFRONSM at 20°C or less,

anal ysis of norom juice was conducted in accordance
sincevihe lgehbration of GIEMES@hi Beeshpbesséx RedppiBiihaite IVelRod for
Soy Sauce" (edited by The Japan Soy Sauce [nspection
Institute, issued on Mar 1, 1985). Moreover, HEMF and
met hi onol were anal ytically quantified by gas
(Squedringrand gradvistizationdf er to Journal of Agricultural and

Food Chem stry Vol.39, 934(1991)). In the tables,
Thus matured moromi is press-filtred 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. , _

¥ dBCTEASIRA dhe apgarenAeRiratiog instbd tharomihe As a result, the



HEMF and net hi onol val ues are expressed as conversions
per 1.0% (WV) of total nitrogen. The utilization
rate of raw material was expressed as the ratio of the
total ., solved nitrogen to the total nitrogen i
PIesSgy @H&%S?tawt%t@qraﬂap?w% fteam Pugase %K«g/cmiw@avge pressure)
the results of Table 2, it
for ﬁ?@a‘é‘?‘i %odT'P?]a%S tARt me%#ctc%%wqdawtbﬁoa%tmm% 19d wheat, which

L A R e .
fresﬁ@ﬁ%&&%&%&s@ﬁs%@%@&ﬁl | nveg | %n (ﬁ%é,t 4 e?shgfsg{y/ﬂmé\agr%l having a
' mo1§t9fe t(:tﬂl"f'tel:lf L it Oy RS \?{hﬁfgf%ﬁsc‘ t rg@ar@%augg gnh?% é(OJl-mgkmg raw

, as conpared to r ewe

maté%ﬁﬂtﬁr@é iRSAITRIE L}%aﬁ‘ el 19012 é)&*@%}?f@?fus Q}?ﬁaeﬁ {ATCC14895)

agueous conmmon Ssa ution at

(cffdR€i0B POR! ey@d: itn« qgﬁ‘éﬁ&te's/%g%lt opf%c(%ﬁw 8%8%}13 p%i“%&%&ﬁ’d), which

sauce (lot 3). -18 o Vi

was .theNhbhsEd M arconQinér MrQisikd in E]he kofi- r@ikmgt o(;eSvs b&ezﬁ:h test lot.
TiyOi- U Ciy~+4~00000000

The somtairternvad flabbdirn Chédnfo-kY @oSlat Kofi-mrakin® c@ﬁm@aef\ a@ustea to 30°C,
Orx "~ VOU Uyr W%dmCG OO0OO0OOO0OO0O

and wag swbigctgdyose ysuxl koji-Graking cont@®ldor @2 Robrs to Etaih a soy sauce koji.

The total volume of the contained soybeans and wheat (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 and maturating étep)

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 éay, 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 mdnth, 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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V1V1~V}h7'CVV777 Sa'+t70?'~~-DOMM
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mOTony tmnplqra#ulﬁ C N3°@=®0 btgn>a @riﬂ gagOmorpmwa having a ypasbceld count,

QNNM7 OpN y Uow3w- - - - - - -
HEMF, and methionol regped 1ve];y a@@cgbgd@n@abjed 00 oayO0ON
vippvO O ~O0OW3.~~ONNM7-~p UpvECo
rN~\l COOOO0O0O0O000 S "etl EWN'ONQNU

(Addit?é% (')f%déiﬁox?aﬁhor'o—fni? a

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 -



pV (y NQW,r; Td,~ 00 00 00 Co moo ww o0 00
byUOOOOOOO 0000 NhA ~UW.'". NNN

yy RA4U Lty 'Oa Nk k-pr k OOOOOX ~ B a,

2 kct UOWL 4 W~r[i ~.--i |- tyVv ~d
Compﬁnﬁﬂb anagyses, pang \he meaSETerderaiS wofy HEME varsd amethxc@)al \cofjents. In

Tableglgl 82,5 NFY g Ni Lf'\?@l éﬁte[rn t]@;n c!qnmongntf anplwplm u/f wnq&;{o&mmulce was
condlfel{dingicsSelanty, il the Foieg deesritgdny "mpmimqmtah MieWoRfor Soy
o h OON7 ~O00O0
Sauc% Medgeq\ﬂ%xﬂswekyaé}?%bj’r 'Sauge Qnspectlon 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 decreasedr 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).

-18 -
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(Preparation of soy sauce for sensory evaluation) The

total nitrogen and salt of the respective soy sauce

obtai ned fromthe above were adjusted and

standar?l zed to the total nitrogen of 1.6% (WYV) and
(Preli’e}{%“%%f) SO sapge %SEKIW’V) evalpglitn)ar e general standards

'@%‘E{( 0131/ sauce. F asteurisation was perforned
gtal 11 OBEH, Iandtsa tf dESRESTIEG 801 gauge qu@memfngn the above
1 d diffi
were agijsﬁstéd %}ﬁ% g?{élﬁegr{ éhe ?cﬂ@il\h%qogpn [t E 160/@] éﬁ/m@d the salt of 16.2%
d dt | t
(W/'@gjn té'gfnc { gtﬁﬁgral %gérﬂc%&? og g%'jf(lugfijyrgﬁa&%. 161 ts(ams%unsatlon was
sQr Y a sauce e fespectiyve
perf&i%%lgeﬁp%bo ulgdtr;i %%@gl ngé’a%%%rﬁstﬂﬁ% ‘%fg% e[{%E@ngL}Bf eglt%& 0, 12, and
13, Wifich Rfere AR Mo é’ﬂaa'iu'dos@ d1§9 Yihe %{Elenl #oé%ﬁg‘gz?sgéfp gﬁed to the

and savor. The sensory eval |on’ vvas
adjufablelnhsiifmum) Qindade bae Boﬁééﬂtﬁ%@nt n’hge _]ustted at 16 2% (W/V).
di scrimnation ability. er o ne

felt stronger soy sauce- Ilke feel i ng agai nst the

control exanmple (lot 3) (results) is shown. Moreover,
(Sensdry evahiationaff sppeaidejt s who felt favorable savor

(results) is shown. The results of the sensory

evalhratespertivesos isouwe prodiiatslobtained fibm tive abb g wvedé subjected to the

respectlve reference synbols are as foll ows. Reference
SENSQY ng)A ua’ﬂonsﬁgrﬁory teanee-like fdedingoandessabr.of Tlsd gensory @vakuation was

Ref er.en r{‘p **.  significant at the 1%l evel of
Peff%rff’g?ﬁ i‘iﬁ%" SF@e‘f’h? é‘ﬁéé’%%&medﬂmhavg thmndisedamnation atiibty. The

1% | ev of s nifi cance. No reference synbol: Not
num%%fg# RepElie MSlelRror ey apl aRvisniis feeine AENDKts amtis) example

I Cte e A

(resul@) Lsoggfog‘gl reci pe. Recipe: extract conc_ent ration of
por one broth (granul e soup stock Paltan soup

ed by S&B
oo Rt ol §i8an @iy RISmANGA R shoMIH BRI50,07

The® megiiag 6ftespdiie m&s&@&%ﬁb@@&ﬁ%ﬁgpﬁ% to be
supplied to the test The abové ranen noodl e soup was

Refesmbf agtdd] *osighificaanaothe B¢devdtdfafodifta®@Y Reference symbol **:
sauce-1li ke feeling of soup, unpleasant snell from por{

s1gn1('1p@1g1katofhepb%kl)evdf of eignifieamde. r Retdreridegsyaibadr taist Sg@ifficant at the
., Soup. The sensory eval uati on was perfornmed by 20
0.1 /Oplaﬁ@l ofstignifilsandsad Noeesferenaé mpmibob 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¢g

SOy sauce 50 ml
-21 -



have di scrimnation ability. The nunmber of panelists
who. felt stronger soy sauce-like feeling of soup
(results), the nunber of panelists who felt stronger
npleasanﬁoiﬁe from pork (reek of pork) of soup
resul ts) nunber of panelists who felt stronger

nin ertaste af so a the contr gl
o prs Pefidi g Sre€ ated SuP nEIRY A0 o Fesinpiisd g the test.
the sensory evaluation are shown in Table 3. The
meani ngs of respective reference synbols are as

fol TH%})OE\?G% H%%oﬁygrpc&lgf was §h®%|§{?ﬁ’g% ,\Sﬂnsory evafuatlon for soy

| evel si gni |cance erenc

saucSL1gH fféé@ig oﬁtsohﬂf | Cgi’eﬁﬂﬁ?l Al ?@Tgécirﬁ a@?eef{ #He8 esoup, and

wate(r

synb si gni nt at t
rem@nﬁyiﬂmc@ofmg{eference syrrbol. Not si gnlflcant.
-22 V* Ec * **n.mehrnrnhIn**yT

-+ Thd/sedsory evalimtibN was pérformed W Y0 Dafely: thJh had b
aOE6...aNNMNM%OQ~ B& %aes o ha %en"Yramedto

haveNdiscriminafion bHity. *The huinbtr o pandidk @hoMet :ﬁ)ror%ei/ Zoy Qavce-like
* o WMONNM®* *** HCMMN do T
feeling of soup(results), the number of panelists who felt stronger unpleasant smell from

pork (reek of pork) of soup (results), and number of panelists who felt stronger
remaining aﬂertéste 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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egits of Table!, itj5 mindergdood halg TS0 soaike focling
remaff oty el i Bcvor paith o prsieicimention as comped to the
connb] Srrini” 8815 “WoMaget, e sty wuemath B awesenhrinergion was
co e N B Sl b, (7 TPt BEShBT R g thng to heve o

rich §dat.r OFuﬁmeeraHeﬁtno%)die Méae\?s\ﬁ%% g}e% 4\;)31 sfag)!ef ﬁg %cg%r?eff%‘]lt invention

t he present 1 nvention was onpa

was F¥@iPlte Kdvet aBhodt nd Yo sQfce AN ?eelﬁ'@d bﬁ\?ghgfvg un %txté)?xg remaining

have a rich savor. Fuither, the ramen noodl e sou

~ aftertasienghil& e asRingSitY R pifasi iV E&SAL ?éﬂkv(?éktld' , oﬁﬁz.s That is to say,
found to have al nost no soy sauce-1ike feelihg but

it is founé tabe posmiblerte whtain agoy ahhey Witk veryihitlessoyaakiagmtNand having
unpl easant smell frompork (reek of pork). That is to
a rick ggvor with jasddeputaste tusingethecaaichasy matevialwatthe safle BelusR without
With very Little soy sauce snell and having a rich
sacrideingr thgj wilizatigaerste aftthesesiavy materislaes camparnddetd al sonventional
at the same volune without sacrificing the . ]
brewiig PEOSGTS Qi 3% UGS t agEe OHer handy teghrslingthecanisar asid soy sauce
of th oco%lpca?*.':rl]t\{\?emé;{grplgfe (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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brew ng process of a soy sauce. On the other hand,
regardi ng the am no acid soy sauce of the conparative
exanple (lot 11) and the soy sauces obtained fromthe
first stage norom of the conparative exanples (lots
12 and 13), the soy sauceGLi&BMPeeling was weak in
bot h tﬁgwgpy sauce stock solution and the ranen noodl e

1. A PEQRSSS PEKcinge trgwed sonaalcenfRIPPHFINEh t he soy sauce
stock sal ution, anqgﬁhe reek of blood was obtrusive in
t hePT*PAHBR 2138 FPECSHIB, as conpared to the control

exanpl r eover. reagr di%‘g the remai nin

D e.ﬁlot %z. \Ye) : g Luti
af tEFPELPE 3 FOX AR CRBIOTHORY P afggaus opmnpon sgif golution to
: lye or.in Loy .t e tyo
said $9y E6Ee SRTPALT Vol Bid PaTO%is AaD% (LA {othervaipmg of plant
dt P&onvefdiBh il f ) .of the o ..
et Eomy BA L 0L 5) BEnd BRSNS Elo e ko
pat Rk eARRY haA L RRS iR rei . ncor por at ed
hereineby %eferencelﬁg ?ﬂg% %ﬁﬁ%?%??hﬂ-24 CLAIMS 1.
A piduiRg $ither a REPIMeNDjiPalBhEVRE DBILISAHALOS 2 soy sauce koji and an
conprising: preparing a soy sauce koji; -preparing a
aquesay coaimen rartostiluth a0l gaid GodNsAQY aabforkiofmi $8d fermentation and
solution to said soy sauce koji at a volume ratio of
malukF0es;tamda50% (V/ V) to the volune of plant seeds
(conversion as fresh seeds) used for the preparation
of Buihgr feymentifee akdjmatufatmee saidngpyanduceatorami raftes ahel addition
sQy sauce norom ; adding either a soy sauce koji al one
theregf. 3 conbi nation of a soy sauce koji and an aqueous
common salt solution to said soy sauce norom during
the fernmentation and maturation; and further

2 AR e el HE S b i e s
s Pl 953 I I o S5 Iy P trone
) _ - i 0
wnd SRR b 0 8V AT WP 1908 (0 s e
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