DESCRI PTI ON SOY SAUCE CONTAI NI NG 5' - NUCLEOTI DES AND

METHOD FOR PRODUCI NG THE SAME Technical Field

The present invention relates to a

5'-nucl eoti de-contai ning soy sauce and a nethod for

produci ng the 5' -nucl eoti de-contai ni ng soy sauce.

Background Art The term"5' - nucl eoti des”

generically refers to pEwRPTIONe term for

fl avor-enhanci ng nucl eotides including 5 -adenylic

acid 5 -guanylic acid, 5 -inosinic acid, and

lic acid, |ch IS sonetines also referred

SOY %U&E (ﬁQ TAINING; TN ASEHOJERES ANg MEBHOREPBARQBYCING THE

have a strong flavor- enhaﬁéﬂgg ef fect even when used

alone. It is known that t dition of ‘5 -

nucl eotides into a soy sauce containing L-glutamc

acid as an inherent flavor-enhancing ingredi ent
TechnighldFikld cantly i nproves and enriches the flavor

t hrough a synergistic effect. However, since soy

e qeeseobimyeitivnarelatesge aaftoumleotde-phmipingtsag ssucdemdwetethod for

from variqus, m crogrgani snms, even when such
producfing;ihg o' aytentidetgniaiing 7y #sc-ar e added to a soy

sauce, the nucl eotides are dephosphoryl ated by the

action of the phosphatases, and deconposed into

Backg@MﬁagQ§ldes wi t hout flavor-enhancing property.
For exanple, a raw soy sauce before pasteurization is

The tefat's'erkicbtities” pepariddllyUlettis Yo 8 lcbNadivehasp iat 85 r-enhancing
activity, and it is known that flavor-enhancing

nucleotidgs| incluiting '-adrtic noid; ﬁ&uaawus aid,s¥rimsirae acid, and 5-xanthylic acid,

bstanti al | osed t i.n ad after the
which 283%9‘7’%%3#8 y? qqg? 2 1 %%@% 'sseawnt%ygé 5nucleotides have a

strong ?j’ggiflg-%rpn%%oaﬁg %'fﬂl.?t %e%p%[‘ntﬂy ug d Illlaﬁé © ye e(())\}\fll'l %%:ﬁ the addition of 5'-

W S0y sduce "has
nucleoG@RSiS 2By ssideOfht pD@ﬁ&%J@ﬁ&lHVdst ¥n ﬂﬂ'thtreﬁthﬁaw%?bénhancmg
sauce pasteurized (at 80C) on a usual factory scale
ingrediest SgrsHcdatigumptavek and exriches tidfvopthos phat syserghsticieietty
of about 10 to 25%that of the raw soy sauce.
Hoxyeaep rsduce; 0y sayses é@@ﬁ*ﬂl}/ at lrgen ABOPRia o Phﬁ-@hatases derived from

. hosphat ase acti vi st.abl nt ai n
variouE GRS cE en bt el TBvseatiie TelpRifs are added o a soy
sauce, € UTiilotidbs are hos%ﬁb Qe Ry aRalicfH 3l %?1 sphatases, and
produci ng 5 - nuc ot| ont ai hi ng soy sauces, Rg
decomi3es pita hasleosiddsi without Bhvér-abyndags@paipduced by a
common nethod is inactivated before the addition of
EOP eashplet & thyg soiT eamdmﬁ@re mastduzationis abe that exhibits a particularly
5' -nucl eoti.des in sauce norom nmash (i

strong phephries KUY A db s Kb we Nt EhrenTpRcingIvalFaidich pdded to the raw

sy 5o AHCBREHAE5, IEBERRASRISAETSY 9 B BROSG v i
complelf@ﬂ)gs OFﬁfem)ag’ér—Eﬂﬁ ? r%%f?bég%hgiﬁ%ﬁfﬁgﬂféﬁe%nﬁ%ﬁ{eﬂg F)%c&ment D. A

nucleic acid as a ngr edi
raw soyl&aCE hbed comdidepdtly doenITEIisphatibRtRAYVIHDOGHIR by Sauce pasteurized (at

di scl oses a nethod for producing a rich soy sauce
80°C) tarharuamlefao:tmctcale is absb laosireto hale prrepdusl phosphatasd acthsdly of about

for naturally brewed soy sauce includes the use of a
10tozﬁﬁ@hﬂyﬁﬁh%ﬁ%ﬁﬂ%M%ﬂﬁblng l'i quid obtalned by addlng

o, fernented |ees.of

S ort it i ERRD 15, AR S Mg P S YA ks bty gintain the
' ed I| UId t her eof,
3 nuclg)gﬁg%]%oe%illﬁﬁ 2 2@9&(&% (tPQ{enﬁ]é)g ériﬁ?epar eqrmr om nash)

added to a raM/naterlaI after the koji making

process. Moreover, Patent Dbcunent 4 discloses a

met hod for preparing a |iquid seasoning containing

vari ous am no acids, nucleic acid-based

fl avor - enhanci ng substances, and natural potassium

In this method, distillation residue (or its

concentrate) of singly distilled shochu (a Japanese



Pat ent Docunent 2: JP Patent Publication (Kokoku) No.
39-27496 B (1964) Patent Docunent 3: JP Patent
Publ i cati on (Kokai) No. 54-84097 A (1979) Patent
Docunent 4: JP Patent Publication (Kokoku) No.
4-62707 B (1992) Disclosure of the Invention The
obj ect of the present invention is to produce a
In - B eR@biall emEMABEAI B NFoSRINS B1GAcI8bide0dsntBher &7 Isuces, the
addi ng 5 -nucl eotides to soy sauce norom nash.
phosphBlese pcteignof a svesiwe prodpedtbsd yommon nodtied BXhanisated before the
.. research to solve the aforenentioned object, thereby ]
additiogcadormprelsefides. t he pprdese and peppanilate A -mufeotideeinehsoy sauce moromi

wash igin]%/’e,ﬁ%#gg‘ ﬁ?i!) 28%% gga%g?);?ﬂe}&ﬁi’ Ev%lgf}ulg ot?lﬁ L %S}t 8 ?%—gﬂ?lggtljffq\%v 'ghas been
considergd é(?‘ i ﬁﬁgp&#egl‘tﬁﬁeg gﬁf{lr%ﬂ%? at Aot tidh ekl SOY- sauce

produci n germnated fice, or a
D aRSsRer Rirdd utdhddd 96 Bodudin@ e hali s TONtaSANE 8 nucleic acid as a
nmorom mash w th phosphat ases derived from
flavor-mmlmmomiggagicdivnt eidescribed dh isvmt ekbcurhbss. e Batert ddheainent 3 discloses
and accuymyl ating 5'-nucleotides. . (2) The nethod )
a methgd dosrmapdiringa righ soycwpt tharagieninediin dhas ayiep o peeprigpg moromi mash

for nath\%Ellé]/ eb%%%%g .%r(?y %ﬁlgng?gqlﬁcge% :ql% %ﬁyh. gi‘%ﬁbﬁéﬁ ? . %Ec%lg liquid obtained
by addgf étbf‘ﬁ)dfehﬂe&t&ﬂewéfwge g??iﬁanééék}ic% %h%g)rttn%glri‘ket and autolyzing the

fosphat ase- | nactivate oy “sauce noro | _

mixtury 8850 tof G0°TElE Btd DRicel) bOh ¥Empe:sSedIRfEd theRDF, ak BRMoMmNwater (water
the yeast-fernmented soy sauce norom mash;

used tp rirepare amprogniampsly splist ae a cramt ajatestal iafiet Hee koji making process.

_ east -autol yzed s sauce rom mash; and addi ng . ..
Moreofgh ?’%@ﬁ?ﬁa@é& Jicoses grmeihpd deraresiing kA SeneHas containing
- e i ASeq | tévated, S, nmor om S -
vriond SobE o0 HORICRE LARSIANE S50 EEIR! S oAl porssion.
In this'HBéthed BSEREGh esidR (0f)its RBERIae) dTRinkl e RisBlled shochu (a Japanese
preparing soy sauce nhorom nash conprises m xi ng soy
distilled apire) kape front swad @otatoe? GO BfikdNWIlh sof sage &ojiand aquasus common
salt solution with respect to the soy sauce norom )
salt solytig, the mixturis pleccd dla gerigingr fey feanquigtioprand 3ping, and the resulting

mlxtur% ﬁ%ﬁt@}[@gogﬁ%\}%gﬂ P §? i%l}efzgg gl-[l]étht & ,Iggﬁ% E]Se%la? fingredients (i.e., sake
lees or'difilali¥Atdhe DF QB&%BE at ei%?e{]tﬂ?é {égﬂ‘uﬁé‘ s§ u%éyha%@ WeeFdrawback
morom nmash contal ni ng -nucl eot | des. (

that thdy tastd cbeaddralely doffdrent Toig ty§00al Hasted sofis@iltes.S produced
by the nethod according-to any one of (1) to (4).

Moregves, theywéseot ingtentorsndaaidnétng re-exansinatoen efithe inveations described

obt ai ned bé produci ng and accunul ating

. 5' - . .
in Pategf, Poeypenied and 4s s oand hatdheresuliing poy srugesstiyhodipolcthe inventions
r.qdyci,n -hod. . The term "5' - nucl eoti des" as.
arc deRf oty SaERlRe: ThiremmEOH 405 P L R GPoN B it o large
af‘%ﬂ | £0/ACHL iR ligmachly . -

amountSﬂ)ff! Eigdss' g?tgsegm , ¥gn OI%' JY%fl;lor}lt'é hyl'i g&géx;ugm? béen Wlhﬁnt%lgh flavor

enhandii® SRRleotidae atd @ldedy @asd sbr saiak atlicOfadr-dri@n&AY nucleotides are
sauce norom mash may be conducted with a yeast

dephosphbiylated bythe achen ebtheghoshatasesg mnd desmfosahinthrudéasides without
or, a yeast naturally m xed into the soy sauce norom

flavor-gRhanciednPRSY- sauce koji, or with a yeast inhabiting

Ralebh Porngint 1 1P B BRGSO LNG, 5 Yaaiddh Boge

PAfenf PHeRATS: TP PRTht PibHation (Kokoku) No. 39-27496 B (1964)
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Preferably, the soy sauce norom mash is subjected to
lactic acid fernentation in addition to yeast
fermentation. Lactic acid fernmentation nay be
conducted with lactic acid bacteria falling into the
soy sauce norom mash fromthe air or lactic acid
bacteria naturally m xed into the soy sauce norom
mash from soy sauce koji, or with lactic acid

PRAGE Bhéidindrdt 2R PADG I%bﬁ@z{tﬁ‘ﬁ km?rfglot be Sh(bd?eA (1979

contai ni ng the soy sauce norom
PantDbagh@ 4 aTrEPAtkit Pﬁjbﬁba{twn?amwﬁﬁkd) ol haszsoy BS2995
nor orni mash In accordance with the present
i nvention, a 5 -nucleotide-containing soy sauce can
roduced by produci ng and accumul ating
IhSdOHBGQE gGafiges in soy sauce noroni nash wi t hout

ddi - l d
DI ot TP Rt i 0 i s Bt PR AR PO RS sy savce
without%ie}lg%lélvﬂ §Pr Srﬁﬁ%ﬂ:fohe& Wbt shie qﬁﬁ-&m g)ggi in detail

aratlon of Soy Sauce Koj i Soy
ThaUeesk] iinvehtdds ef?e?j’e@tédlﬁfl rcdhdicled h&taaive weRARh a8 bdlve the
a typical nethod of brewi ng soy sauce. A specific
aforementienyd | abjast. thirebyrectonplesbingr the eesviixinvgntionpr dbeipresent invention
gr edi ent obt ed by heat - denat ur ati on of soybeans,
m"lu‘iesdge oyent @&S%%g%&é eV\Weat gI uten, or the like with a

(1) A mg \Aﬁg)rgfflar ! ei%lgean CIéU.C eot1 €% r%%xﬁn’ega%olydst:ea;]}get % tc':tgrrl]zea in that, in a
soy—sauc%@i&%%&ﬂ@d Viﬁ&l? rgeﬁﬁﬂitaéﬁtnc@f ot J‘ﬁro@:s?ééd"?x%dﬁ& tﬁée&qu added to

- 1noculating the resulting mxture wt
soy saudeoinbrofiil elagf with gshogshasdse dadvedsihan gtﬂckdmveﬁﬁﬁn&bemg mactwated,
Aspergillus oryzae, or the like; and culturing the
 thereby pmd@q;n&mmcmnnulaﬂeg Atngieotides5C for 3 to 4 days to

k ) Al'th h.t
(2) The %ﬁ@ﬁ@ E??OE %fto fﬁgcﬁ%%%%mﬂ?ﬂa% S wHE© Fo {WHE agpieug fommon salf
solution' to gérg g%oy + SOt cﬁ‘gmg a%harulla%twén&g tphogﬁhf{z%e cgﬁwngd in the

{'he proteih rngre
moromi Weh@h tsubjdetdly tthe RA&inba A8 B¢ S Ghoromi mash to ye
|ngred|entf‘ilhg ﬁh%gﬁ?b 70% by MEIgﬁt (Preparation 0 yeast
fermentatibn SeytolSaing e WSO wontvast )in the yeasBbyrmeardesotocd mobshi mash;
IS next prepared. Soy sauce norom mash is obtained
inactivatigyg friphiopiiatiey contedkia) thevyeaht-aelsods seofersh Beromi mash; and
| ution. In t he presentﬁinventl

adding gl Tl itohe GO BHECLOper o (3 PPt s fetivated
SOy sauc%%rgtgpmgﬁl t%g)ggg{?cg%#ﬁcuhﬁﬂ ‘y c?e%lnd thod of

rew ng soy sauce rati o of soy sauce koji
(3) The tBefBEL 8QMSdIRENHTMD). S Sﬁahéreﬁp’tﬂét HOR Jf Sprdfling RROIHcd Abrd@i mash
about 180. In the present invention, the ratio of soy
compnsesammgimmsan@ lagjueith 208 o300 QW/V\S)odeaqumuswsmmon salt solution
ortant. If the ratio of aqueous common salt
Vﬂﬂnﬂﬂ§6 ﬂh%ﬁnmgu$@@gﬂmnawwéoowa 5' - nucl eot i des cannot be

(4 The Rphaf aotting L0 BE G- en e Faemieds LUl 5B of producing
and aceBhRiHE SYGEESRI) el AT AN AECUTLAES in e 05 snce

en the rati eous conmon sal
moromi fatHiédn@dinih® 55MYcI&Adee Koji is 200 to 2000% ( WV\), the
yeast grows and propagates very rapidly, and
(S)A.Sﬁmdnmmkeﬂmmmmagapgspnmdubeu1apdﬁaaﬂMWHﬂwhmdm@dumnmmwgtoany
The aqueous common salt solution for use in the
one of () iR/t i on preferably provides a common salt
concentration of 5 to 20% by weight (WN), nore
preferably 7 to 17% and nost preferably 8 to 14%in
a filtrate obtai ned when the soy sauce norom mash
obt ai ned by m xi ng soy saute koji wi th aqueous common
salt solution is conpressed. One or nore
i ngredi ents selected from sacchari des such as sugar,
grape sugar, high fructose corn syrups, starch syrup,
malt sugar, and the |ike are preferably added to the



koji nold; in contrast, a heating tenperature

exceedi ng 130C is not preferable because it causes

col oration of the soy sauce nmorom mash to proceed.

At a |low heating tenperature, the processing tine is
preferably | ong, whereas at a high heating
tenperature, the processing tine is preferably short.

'P g _. 1 Y, 7 ] : '
© A {ERBA Oyl €3 SouEAER IR BEHERU IR accumuiang -
nucleotidés itfso gaiRs hGoRMrAgh & ¥ §RSdautdplolBcif@neftace norom

mash obt ai ned by m xi ng soy sauce koji w th aqueous

ddwnisrms'$-nudedtides'oms referred tb rhetdie mgaaciflavoatnloncingheucleotides
) Soy,SSUCf morom mash that has been subjected to
includipg>-pdenyhpasidat reganylic acid. Srineginicacids ang xaxanthydicpsist ed

0y, sauce .norom mash".. The term/ 'yeast-fernented, soy

T h Prsetonvbion YRS TERnGnIAHORcef e S08,5auch BETay B may be
condudiBith yeht %]liﬁﬁ' tntd ltkftzoé?)gflsa&&%@r'ahﬁ NAsh ﬁ%ﬁfﬁn@%}r‘?})f a yeast naturally

constant” value, 1.e., sOy -sauce norom mash arter R
mixed dotopihetsoprsane pRGhi hRENERINA sbP RaudeUkojR! rOwith @ PSS inhabiting a

soy sauce norom mash with a rising alcohol content,
fermentereor the ke eantaivingnho sey saust monormhmashy or sethof yepseatificially added

fernmentation. The yeast for use in the yeast
to the 508 SAUGHEPIOBN Mht he present invention is preferably a

- sauce yeast .that. can_ b r own ..

PR TH0 Sy S B S 4 R0 0 AR frpmontaion o
additioi QB GRAt Mt NI 4bi@8cid FerfnfntRih MR cordtRIR! 8fh lactic acid

of soy sauce yeasts include Zygosacc grorryces rouxii,
bacteri@daiting ant The styopaics moreas iash Gonetheled biSiaktic asid becteria naturally

. .verstdis. A pre-cultured yeast is preferably

mixed Jpfg@cthc 59yt s9ace premi erashuiremi soeatalces bojihat witheleetiaiacid bacteria
s o2l X 103 to 1 7 cell.s. per 1 of the npron mash. .
whabitje ?%‘%‘mﬁﬁ‘%ﬁ h tg heenEaLe the Senp gatssramaromy i j Oy lactic acid
bacterié‘”hftfﬁc?al%‘aQHe@fo’tﬁUgége%fc?Fno?ﬁgf £94, cannot be easily

obtained; in contrast, | anount is too |arge,
hacweddncyiviith e peRanfiveaticH)d Nnhélet@e-Rhtaining soy sauce can be
econoni cal . Instead of artificially adding a

produced &y qupdusingiand asmudatinga® inutleblidesgni soy Gatdtemsaymi mash without
auce. norom. nmash fromthe air or a yeast naturally
eﬁemaily ﬁéauﬁgr# ‘Bu‘flﬁ%n‘ieé VA8 A0V $BRGS Ot Mashom soy sauce

koji, or a salt-tolerant soy sauce yeast inhabiting a
fermenter or the like containing the soy sauce norom
Best MABS For(@urWitgdOYERs [dvenfibn &l SO be used. Yeast

culturing i's preferably conducted under aerobic
the didsemrisvention wald be deeitibsed ireddtaiDbele@Nt | nuous aer obi ¢
culturing, agitation culturing, or aeration agitation
(Prepargtion of PergSause Kiedidgh the cul turing tenperature and
nat particularly limted, the yeast is

SpE it oy e pFaresishin the,samemamet a5t apisebmsthodeof browing

3 r 0 s. .and .in particular,.. .
SOy sa g’r %gp%%iﬁr? %}Qﬁ%@? S(’)i’tﬁe mg{%og %X%gseﬁ% aprﬁiﬁéq]mggﬁl’ient obtained
by heat-éhaR@MiGASICRYBRARMeTRER éo?b%g@,f WAAP Y SY 8L R With a starch
lactic acid férnentation in addition tgo yéast
ingrediémsr obtained i ipn hehteddnatira@ind of evtivant Birled) rics, ¢RNUMAEDr the like;
. .either prior to, or sinultaneously wth, yeast
adjusting theewetst icontentEqf ths! méxtufe toadt ite 43t (WISWO! érdicalatih@itthe resulting
. can. be used in. lactic acid fernentation include )
mixturg VHP@E‘WJ’S%‘PH? Etigh Uiy ARerediyssetaec Agear gillys evsae.01 the like;

uch . Pedi ogoccus h nd t i ke. .
and et B8 o B REHTS ATHEBL S “C bt oty Birmeisoy savce koji
| actic acid bacteria to the soy sauce noronmi mash so
that there are 1 x 103 to 14x 106 cells per gram of
the nmorom mash, and then maintaining the norom nmash
at a norom mash tenperature of 13 to 35C for Ito 40
days. (Autolysis of the Yeast in Yeast-Fernented Soy

Sauce Morom Mash) The yeast in the
yeast-fernmented soy sauce norom mash is subsequently



The yeast-autol yzed soy sauce norom mash is then
heated at a tenperature of 80C or higher to thereby
i nacti vate phosphat ases derived from m croorgani sns
such as a koji nold, yeast, lactic acid bacteria, and
unwant ed bacteria. That is to say, the
yeast - aut ol yzed soy sauce norom nmash is preferably
heated at 130 to 80C for 2 seconds to 15 minutes. If
Alﬂféu?@ dhd 'IQ%IS&H&? Ft ik Cpdoftith G8SediBANIBYe slah® ingredient is not
I nacTivation of the yeasSt-derived phosphatase w I
particuld¥it lithReds f i ipgdfemable thixehe aotéih ihdredivpdedso BB by tereht, with the
col oration of the soy sauce nmorom mash wll
remaindgr pbegids stahihahgiedienpt.ep P fef®@oby weighta | ow heat i ng
tenperature, the processing tinme is preferably |ong,
(PmmamWﬁgpgggy ?KQBWNBHHQ%ESIng tenperature, the processing

i .S _prefera r dit i.on . of 5 . .
st SR BAR by RO et shl Bt iyt s obtaned by
mixing My Sauc8 &N Rah SRubbEeonoR sk QeRESEd B @dUGEsehh ehvetfion, soy
i s added to the phosphat asei nacti vated soy ‘sauce

sauce kojiDik aitkedraith agixoak sesintoy: shheolatioy & st efd L0200 t» 2000% (W/W).
step, RNA is deconposed to form5'-nucl eotides by the

In a typaesd insgthed of hecveing sow wwer. dhaawighi he ofgioy , sauce koji fo aqueous
germ nated rice, —or ocessed product thereof. . .

commort s Yoo 511 O PH: LHEL Aisehd Fon i SedbEsrh gyepgpen, the ratio of

I J I in ' I .

soy oo B 8,0 G e N B common

salt sollitden 119 K&k MW Woneand  Rhdleotidey @XAAPLE, siRBE:RYIyMBldduced and
can be obtained as follows. Barley is imersed in

accumula@tierin atomrakie njfe that uako ofxcddlist B0ARE, fS6nudéotides Séhnnot also be
hours and then water is drai ned. The drained barl ey

successfidy suedisehand] arcgmminiofat &on By ofie? hepdnphen i yatip of aqucous

o] REEHBBETSE S, LDt O B8t L a0 St G
, ] 7

propaga’{e% 9% zaggglg) Q{H 9 wﬁglegﬁd&%&@a}f&%&d(aﬁa a%?atgé %Péﬁhly‘

W th occasional stirring
TUET dfubisi &diniiBh NQH $dhuttdil €t ddeeindak! BYehtfon Plck@sbig gdovides a
into a cylindrical steel, horizontal germ nation
commonthaltrooneamttagdd ofve tb 2QPoderweiplat(8VAM)I hererpatiatabiig7 th&7%, and most
drumslowy; or a_box germ nation nethod_ in which

. (3) .
preferably § go 2l %min g §lirade Sbipmgddehenn M &vesaugn nerenh madshgeijained by
... Wth a.stee | at e WtIIho“g54? a hei In'gf 40 to 60
mixing SO} SPYERE e ROBSPTHO™ ot ’Q%Sa?qné‘%e%% ‘deposi t ed
I ' n :
R e S b
fructose &ofn ERuAGhirdheyRAr halt dugak andekdliRakdcOprefd@ably added to the soy
term nated when the |l ength of |eaf buds has becone
sauce matponitmash3bedansd duegtehsiofantthen b grawn rapsly.tandgSinncledtgles can be
barley malt for use in the invention. The mal t
produceprdaccupalagd smasttlyon operation will be referred to
. as " en.mal t%,., Gieen . malt has a water content of 40
anﬁnm$8n3g&§”ﬁ%nPﬁgPBP%%@%?QInvention, it is preferable to
B e e T A S S
phosphatdky idagvddhéohe diie kopahel. gridan idvad tsagt theOGgedied GWROMI mash is
. until the water content decreases to 10% or | ower,
preferablynieagadusthi Hyta B8°Wribed gremis toal ¥ miBdeh & heating temperature of

mal t - processed, prodyct is preferab becayse it .
lower thé&ﬁpﬁtvgﬂareﬁﬂbﬁl glsu%w&*ﬁ R8sy %’é@e ﬁpﬁwm?? dgpyechfrom the
i s advantageous in produci ng and accunul ati ng
5'-nucl eotides, while exhibiting a very | ow
phosphat ase activity. A phosphatase activity is
di sadvant ageous i n producihg and accumul ati ng
5'-nucl eoti des. Germ nated rice can be obtained
by imersing unhulled rice or brow rice in water,
drai ning water therefrom and then processing the
resulting rice in the same manner as in the



It is particularly preferable that the heat treatnent
is conducted at 80 to 130C for 2 seconds to 15
mnutes. If the heating tenperature is 80C or |ower,
the inactivation of the phosphatase derived fromthe
soy sauce koji will not be sufficient, whereas if it
exceeds 130C, the coloration of the soy sauce norom
koji mBRS An Wohlraddf 8Ge8the Whigebatirs éﬂ&&ecﬁﬁ@fl%@hsenot &fé%!:lle Because it
heat treatnent, there will be the problemthat the
causes Bblomtmlnsﬁ’tthedﬁsf spnaduowdi andhade priveddat ed i n t he soy
sauce norom mash are deconposed and | ost.
@t 2w hegting terepsmtaienihe prewysing tigw inpreserablydere, afheeqas at a high

s PSR BRI B0 ComDr epocd, and

(Prepm%ﬁ%n off %@st\@emelﬁe@ 59? Séuc]e 'Mﬁxle ?rﬁtMQs?x? C o ntent. EX anp | es

e present 1nvention w reina be descri bed
iYeastOfeemeigth@od iswedrdutel efyensifiring 484 {N%?g a yeast 1hr’che soy sauce
Exanples 1, 2, and 3 described below, 5 - AW a
moromb mas]vlébmmed hymm@y agwerkdjingith aquehes écuhﬂnonvsailgsolutlon

nmet hod of _anal yzing 5' -nucl eoti des using the |1 PLC

Fb tho gpeceiveativnd ther Soxn awﬁlrﬁ@rogu madh Hhet | slaeewphnﬁﬁed to yeast
rrmenlE 5 R RE o AR o R BHREL 5 st

%

8BS 730 JBREPEG SOEE Tl s

alcoholacoh@bn& bhdiredilodtzagbnsiant g e Vesy $ha0¢imasomi miiilfier the completion
The anal ytical values of soy sauce

of YeaSF f@ﬁ@ata@nn,sbwse i udgsreon saucgovorodii mapshovith argising @lcohol content,

described in g&éu Shi ke Ho So Sauce Testing
1.c., SON AU {iOrOPh Bt DHBE c SR eRst P edited by

3@9 gg%s?g%( : 1%% lﬁg ?:1 g%%&gg (el ltz&?oh f%flﬁl(? pregégme%h&n llireferably a salt-

tolerant\&5; SAEH FERE tHat O41 Be %‘Po&h%? dBf i sﬁﬁ'&aﬁloﬁﬁﬁ mash with a common
de-fatted soybeans at a ratio of 99 to 1% (WW. Mre

salt coppamdriafipir adls| igh 39 Hhtd 20%y (WeEWHht Erfmplaw ofhsegt sanees yeasts include
roasted and crushed according to a common nethod; 1

Zygosaﬁf&fqmwcwpgm Condidle (T e angis3 ygastsa fs eishe/Isdoanded wenmhs

Pt lined Fes Rl o0 T o Cpei et mad o i tere are
1 x 107BHk 107 Gelll o 4! £of B MR e fIOF 1R mb MY RSB is 100 small,

(a mxture for epari ng soy sauce with a

moromt Ak Witloh MEP6 (MYCI8btidd bentemir dasaoi bd eaxilyibeiinal; inVedntrast, if the
i noculated wth a koji nold for maki ng soy sauce

amountyig ¢er kirgey theccoat whirosxpaestivoahd wilbingt e ecormmitat ed
ﬂ]&tﬁaﬁr % bjected to a_koji making process for_ 72
§ Finargficiady Ademei prenaivies aﬁﬁﬁbr%b’%t {llipg dptaghe soy sauce
morom? %a%h hrotd ¥he A BF aky%last naturally mixed into the soy sauce moromi mash from

soy sauce koji, or a salt-tolerant soy sauce yeast inhabiting a fermenter or the like containing
- the soy sauce moromi mésh (a wild yeast) can also be used.

Yeast culturing is preferably conducted under aerobic conditions such as intermittent or
continuous aerobic culturing, agitation culturing, or aeration agitation culturing. Although

the culturing temperature and time are not particularly limited, the yeast is preferably cultured



(2) (Preparation of Lactic Acid-Fernented Soy Sauce
Morom Mash Sanpl es) Agqueous common salt
solution with different concentrations was m xed with
each portion of 100 parts by weight of the
t hus- obt ai ned soy sauce koji so that the proportions
of shikom water (water used to prepare norom nmash)
at a maverisl tasp&hRydof 20 Tatdce fbr Dehowrs tSY ds i) a8d WPpATtulBRSH 12 to 72
sanples with a common salt concentration of 14% (WN)
hours.were thus prepared. A certain anmount of each soy
sauce norom mash sanple was then placed in a shi kom )
dB Aheprsesnt (nveaBar.alha SPY SAUGRHReIem FRashdF relershkynsubiected to lactic

acid feﬁ%’t%étr%ﬁéqe % di{ialg ﬁg’ 5{%%51? ?ﬁé&%ggf}ié@%&qg Ajérgttvgngltion is conducted
either PRG:OM! oﬁ%ﬁ‘gﬁ . §f8'tawggﬁ,f}éeg%t R RfeREGR d:‘Egrgrr?‘thS%f GO bacteria

het hod, subj e actic acid ntation for

that caliRUiscd ifTtiRtit atid fRbhaititicaihbludae)pical agltdolRTBRAL Sfkce lactic acid
nmorom mash sanple. (3) (Preparation of

bacteriyemuch aF-Bediesceuls Buyp/shuyand fierlikei Mash Sanpl es)
ng_t hus-obt ai ned | acti c acjd-fernented sofv) sauce

Bnicifdemaiationds rBfuctttehy adding laie acit badteria teuthegoy sauce
morondj Thdsh %igj{aly fefe zgrlg:el %qgf 12)[11&&&} ﬁ?eilgrplg{\ggr%gjgég eil;‘goggti’lﬂﬁash, and then

sauce cul
mainta{rRYJHS BSOS AU 8 it mhadASmblS AL 306N 10 40 days.
| actic acid-fernmented soy sauce norom mash sanple so
(Autolysiad! thé ¥east e Yeast-BerthOnted 8bY SayperMg@mi Mash) he nor om
mash. Each m xture was then honpgeneousl|y agitated
(hooesshin thetyeastsfoymerded soyhnueaimonqys: saquenthyf autolyzed to

s 7L, ARt PP R BIAE gt femenid
SOy sa%c\g[%ofoﬂ{i%&jﬂ 1%)9% &%&?g&f&r oigt%ng.o uAﬁtOLIP;SEEefSe&}{\%ICt pr example,

alning each yeast-fernent Soy sauce noro ?%isf
under Sufipiest cdrtlitidrAUloOhNG) Smalimbhe di¥esigtiorl Bf the Iyeast—derived RNA, and
Yeast - Ferment ed Soy Sauce Morom Mash Sanples) The
preferaplya $ur-eixemprten bieal tguperatareoe 4000@d°Crfesh te Apbes. Wiithe temperature
) eated to 50C and digested at that tenperature for
is less thanifillie sawtelyais vl ieauifha corsidarable Gme ppd thagsspfution of the yeast-
. Q uce. Nor qim h | es T
seivd S 0L VPN SR BS o BL R pptet JB tmpern
cecdD 804 Gnapt Berded¥omVREmIG m% Sodo?) WRREL i{AirRd!H $he moromi
o yeast - deri ve%l pehosphat ase. e(6) Ad%clfotg)l on g#iﬁ{ d'6%he moromi
juice, whikh iPnaqesfeedbldr dfulkd Jime is lesGtlemn3 Wvhids, fieadissohfion of the yeast-
. according to a conmmon nethod was heat-treated at 70C
derived ENAJs insnifieisnt; dvhesepswift the inde yeseceds BDGowrs, ovedf-pdor will be

. d crushed to, prepare a processed product. The
impart<g g 4 DEFPI R PYHIRISS ABLTETan amount of 15% (W W

. _ [ q d soy sauce norom nash
(Heau@g)rrfgﬁg&ygm A %?q\f[%&g(}%%ifon of the processed
PhE J&ifat-autBREEd EGRAEhIcE Buct St iallisWRs FBikdH AiaNetlp@hn PSSt 80°C or
for 6 hours to dllow the RNA deconposition reagtl on
higher totherdbg drabtivateepledsphaideaideringl fom microorganisms such as a koji mold,
nucl eoti de-contai ni ng soy sauce norom mash sanpl es.
yeast, fagtic a¢id dractegiaofind unigoted diacigda Cofhati initn aBotie Swageutolyzed soy

Mor om h S es
sauce moromrlnmal\s/ﬂsls pre%é}ngy Izeated at 130 to 80°C for 2 seconds to 15 minutes. 1If the

heating temperature is less than 80°C, the inactivation of the yeast-derived phosphatase will

not be sufficient, whereas if it exceeds 130°C, the coloration of the soy sauce moromi mash
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The 5' -nucl eoti de-contai ni ng soy sauce norom mash
sanpl es were then heated at 90C for 10 mnutes to

i nactivate the malt-derived phosphatase. The soy
sauce noronm mash sanples after the inactivation of
the malt-derived phosphat ase were conpressed with a
filter cloth to obtain various types of

will préceeBUEhRAtis d6r FRATaHIBI NGt § AwIRHERS templefatreStht] prbdcREBg time is

Cl assification Types of the Present Invention and
preferatlynipag,atheres Bk ahjghdeathpworerapurepthe Shickesing tikhe evprefrably short.
(Additipg PiNAHpGemyInated Ricc, of Processed Product Thereof) -0 ©

Malt, germinated rice, or a processed product thereof is added to the phosphatase-
inactivated soy sauce moromi mash obtained by the above procedure. In this step, RNA is
decomposed to form 5'-nucleotides by the action of the enzyme contained in the malt,
germinated rice, or processed product thereof.

The malt for use in the invention is obtained by allowing barley (including rye), wheat,
adlay or the like to root and germinate by supplying it with water (42 to 48% (W/W)) and air.
For example, barley malt can be obtained as follows. Barley is immersed in water at a
temperature of 10 to 25°C for 40 to 50 hours and then water is drained. The drained barley is
subsequently germinated by, for example: (1) a flooring method in which the barley is
deposited to a thickness of 3 to 15 cm on a flat plate or a concrete floor, and allowed to
germinate (at 10 to 25°C for 7 to 10 days) with occasional stirring; (2) a drum germination
method in which the barley is introduced into a cylindrical steel, horizontal germination drum,
and allowed to germinate while rotating the drum slowly; or (3) a box germination method in
which a 16-20 m long, 4-5 m wide concrete tank is provided with a steel plate with holes at a
height of 40 to 60 cm from the tank bottom, and the barley is deposited on the floor to a
thickness of about 60 cm, and allowed to germinate while passing moisture-saturated air
through the barley tank. Germination is terminated when the length of leaf buds has become
about 2/3 the length of the grain, resulting in the barley malt for use in the invention.

The malt after the germination operation will be referred to as "green malt". Green
malt has a water content of 40 to 45%. In the present invention, it is preferable to use a
processed product obtained by heat-treating the green malt at 60 to 80°C for 10 minutes to 10
hours, drying the heat-treated green malt at 50°C or lower until the water content decreases to
10% or lower, and crushing the dried green malt. Such a malt-processed product is
preferable because it exhibits a high 5'-phosphodiestierase activity, which is advantageous in

producing and accumulating 5'-nucleotides, while exhibiting a very low phosphatase activity.

A phosphatase activity is disadvantageous in producing and accumulating 5'-nucleotides.
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Germinated rice can be obtained by immersing unhulled rice or brown rice in water,
draining water therefrom, and then processing the resulting rice in the same manner as in the
preparation of mait. It is preferable to use, as a processed product of germinated rice, a
processed product obtained by heat-treating the germinated rice at 60 to 80°C for 10 minutes
to 10 hours, drying the heat-treated germinated rice at 50°C or lower until the water content
decreases to 10% or lower, and crushing the dried germinated rice.

The amount of the malt, germinated rice, or processed product thereof added to the soy
sauce moromi mash is preferably 110 20% (W/W) relative to the moromi mash. The unit "
(W/W)" as referred to herein is the percentage of the dry weight amount of the malt,
germinated rice, or processed product thereof relative to the wet weight amount of the soy
sauce moromi mash.

If the amount is less than 1% (W/W), the decomposiﬁon of RNA by 5'-
phosphodiesterase may become slow, whereas if the amount exceeds 20% (W/W), the soy
sauce flavor may deteriorate, which is not preferable.

The RNA decomposition reaction in the soy sauce moromi mash via 5'-
phosphodiesterase contained in the malt, germinated rice, or processed product thereof is
preferably conducted at a moromi mash temperature of 55 to 75°C and at a pH of 5.5 to 8.5 for
3 to 24 hours. If the temperature during the reaction is less than 55°C, digestive
decomposition will become slow, and a considerable time will be required. In contrast, a
temperature exceeding 75°C is not preferable because 5'-phosphodiesterase will be inactivated.
If the reaction time is less than 3 hours, 5'-nucleotides will not be produced and accumulated
sufficiently in the soy sauce moromi mash; in contrast, if it exceeds 24 hours, the coloration of
the moromi mash will occur, and an off-odor will be imparted to the moromi mash, which is
not preferable. If the pH during the reaction 1s less than 5.5, the enzymolysis will become
slow, and a considerable time will be required. In contrast, if the pH exceeds 8.5, the amount
of organic acid subsequently added to return the pH of the soy sauce near the original value
(pH 4.7 to 5.3} increases, which is not preferable.

The 5'-nucleotide-containing soy sauce moromi mash thus obtained by the action of the

malt, germinated rice, or processed product thereof can be used as it is in the subsequent step;
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however, it may also be used in the subsequent step after adjusting the pH to 4.7 to 5.0 with an
acidulant (such as hydrochloric acid, lactic acid, or acetic acid), as required. The pH
adjustment is preferable because a soy sauce with an excellent flavor can thus be obtained.
(Heating of 5'-Nucleotide-Containing Soy Sauce Moromi Mash)

The 5'-nucleotide-containing soy sauce moromi mash obtained by the above procedure
contains a phosphatase derived from the malt, germinated produét or processed produet
thereof. Therefore, it is heat-treated to inactivate the phosphatase.

It is particularly preferable that the heat treatment is conducted at 80 to 130°C for 2
seconds to 15 minutes. If the heating temperature is 80°C or lower, the inactivation of the
phosphatase derived from the soy sauce koji will not be sufficient, whereas if it exceeds 130°C,
the coloration of the soy sauce moromi mash will proceed, which is not preferable. Without
a heat treatment, there will be the problem that the 5-nucleotides produced -and accumulated in
the soy sauce moromi mash are decomposed and lost.

The 5'-nucleotide-containing soy sauce moromi mash after the heat treatment can
subsequently be compressed and filtered according to a common method, resulting in a soy
sauce with a high 5'-nucleotide content.

Examples

The present invention will hereinafter be described in more detail with reference to
Examples.

In Examples 1, 2, and 3 described below, 5- AMP and 5-GMP were measured
according to the following method of analyzing 5'-nucleotides using the HPLC method.
(Method of Analyzing 5'-Nucleotides)

Column used: YMC Pack Polyamine 4.6 x 250 mm (manufactured by YMC Co., Ltd.)

Eluent: 0.03 M KH,PO4 70%, CH3CN 30%

Flow rate: 1.2 ml/min

Upper pressure limit: 150 Kgf/em®

Wavelength: 254 nm

An undiluted soy sauce or a 10-fold diluted soy sauce was used as an HPLC sample.
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10 9 Conparative Exanple 3 2500 It can be
seen fromthe results shown in Table 1 that where the
rati o of aqueous comon salt solution to soy sauce
koji is less than 200% 51-nucl eotides cannot be
successfully produced and accunul at ed. It can
al so be seen that where the rati o of aqueous common

Sketanalgticdlivaluet of SOy s@irb ¢Rerkdiphts Sveeeedermd@DIecording to a method
5'-nucl eoti des cannot be successfully produced and

descrited gomhepuashikeasHoi(Soy Shecec feting Bdatbod)” (published on March 1, 1985),
. optrast, It can be_seen that where the ratio of

edltedglﬁﬂ%ﬁsg%’mﬁwhéﬁﬂﬁ?‘ieon to soy sauce koji is 200
Exmngglzoooqa(vvvv, 5'-nucl eoti des can be produced and

Patcunul at ed snoothly, and in particular, where the
1) (Pré@rhtfdd F B9%&ah& BORP% (W W, soy sauces with very
M rhliflatéh 5'- ggare}ly%i c 'ggi d contents can be obtained.

Boanphe &ji(das fricpapadfainh @inixturSey ravaudeatk@idide-fatted soybeans at a
] Sog sauce koji was prepared froma mxture of raw
ratio of\iRde 1 (W/We- f Moare dpesofitablan 99 parta by atcight of 13§ wlteal 5%s roasted

raw

and crigheldcqRiaing Aot GamED EIRNE Bt BY VGigt o do-Biiiapybeans was
t ; _ i.ah f -fatted b .

e PV o e S B

Water %% Bo@bd bR he sthlBRRINEE o Bhiflh n¥BLSH Wn@ﬁﬂﬁfe@ mixture for

onto the resulting mxture to obtain a nori kom raw
preparingtsey isalceviiofi vadthnm treer contean bf d0%4ANOW Bhe #ldvekomi raw material
. morikom raw material was inoculated wth a koji nold

was ingcgatedhwith § kobiymeld deemakingsay sce ecaprdingrironconsmndnethod, and the
. ~and the inocul.ated, m xture s subjected to a koji .
m°°1ﬂa§‘%CE IS Heseg%bl?fg?d % i maine oSy %1‘27& E‘B]‘TF InegRiagfpted koji-

akinPRRAEAL £y J 0y sauce koji. (2)
makin eparégt%it%ﬁe%@?tsiogg ]gdleg(-o erment ed Soy Sauce

(2) (Préfaksivn dfisbiic Acid-Ferfdefteld Sogr RdcdRIckSniMayeS a1l t he
resulting soy sauce koji were mxed with 600 parts by
Wejughis efmmgn seli ssobwimmo witbadiffesnt wonwntratonsr epansxedwith each

prton R B BRSO oo Forions o
) [ .sal i.
siton] bl 3 K0 IS SR SEL) SRRCEBABHBT A poiow oy

sauce MOF@A mARS Barkies WM o Wllnmdh Qalk %%J@ﬁ'@ﬁérﬁbf wWag, WW; were thus

subjected to dissolution at a norom nmash tenperatufe

preparedf Y5 Certain anhungof each wgnyumoe MWRirbiill mash darfiple] veast ©en tpbaced in a
lactic acid fermentation for about a nonth to obtain
shikomj gepiainends ¢on@ines rin oshigh rtberimoramh mshis supjeciofl 6. the subsequent
process). The raw material was then subjected to dissolution at a moromi mash temperature
of 15°C according to a common method, and subjected to lactic acid fermentation for about a
month to obtain each lactic acid-fermented moromi mash sample.
(3) (Preparation of Yeast-Fermented Soy Sauce Moromi Mash Samples)
The thus-obtained lactic acid-fermented soy sauce moromi mash samples were heated
at 90°C for 10 minutes to inactivate the phosphatase derived from the soy sauce koji.

A pre-cultured soy sauce yeast (Zygosaccharomyees rouxii) was then added to each

lactic acid-fermented soy sauce moromi mash sample so that there were 1 x 107 cells per gram
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Thereafter, the steps of: (3) (preparing
yeast -fer ment ed soy sauce norom mash); (4)
(autolyzing the yeast i.n the yeast-fernented soy
sauce norom mash); (5) (heating the autolyzed soy
sauce norom mash); (6) (adding a malt processed
product); and (7) (heating the
of the Sheroutd | mashi dEacloniiaiund wgs Shsh Bamogenevlishyragit@sd {100 rpm) at a soy
were sequentially performed according to the sane
sauce mereratmash temperaugrafEEiinrm Y:efrtlcaai agl-tator with a rotating shaft equipped
u

with 48RP His B bR (0 WRPAHCIHE: i (REGR Gl hous, thercby

e Conmon sal t

obtamfv\ﬁg%gblﬁg@a%ﬁf nt?& a'ﬁ%g [‘r{o\f@% 1%{:1?}5 sa{rg)l? he soy sauce
(4) (AWBLYRLE ofﬁl?eSYea%t Iﬂeéshgeﬁﬁ&@ei Soy SRRy Mora—llﬁ?l\rﬁl@y sélﬁﬂfeg)

nmorom mash was subsequently aged at 20C

ﬁtﬂi&t hsast-fontentod dolyaseuce wasroat] maste damplae W@S Lﬂdateﬁgto 50°C, and

sauce noronmi mash was then conpressed with a
dlgeStq(ﬁ 4ttﬂéart tanprafuredfop B hpws do sutolyae [hegteaste- cont ai ni ng soy
i cal val ues of

®) (anﬁ&g &f ﬁé‘ﬁ({lgzegfsath@ugfi Rﬂm%%fa?‘a 2 aBP({“rtF)al ni ng soy sauce
ggl%%jegﬁgéuﬁﬁyﬁgggﬁ sauc[emoﬁli %lasﬁ’lsﬁ}%leé‘f érepe%ea?ed a(gvp a%%0°C for 10

minutes to inactivate the yeast-derived phosphatase.
(6) (Addition of Malt-Processed Product)

Green malt prepared according to a common method was heat-treated at 70°C for 60
minutes, dried with a dryer at 50°C or lower, and crushed to prepare a processed product.

The processed product was added in an amount of 15% (W/W) to each phosphatase-
inactivated soy sauce moromi mash sample.

After the addition of the processed product, each reaction solution was maintained at
63°C for 6 hours to allow the RNA decomposition reaction to proceed, thereby obtaining 5'-
nucleotide-containing soy sauce moromi mash samples,
(7) (Heating of 5'-Nucleotide-Containing Soy Sauce Moromi Mash Samples)

The 5'-nucleotide-containing soy sauce moromi mash samples were then heated at
90°C for 10 minutes to inactivate the malt-derived phosphatase. The soy sauce moromi mash
samples after the inactivation of the malt-derived phosphatase were compressed with a filter

cloth to obtain various types of 5'-nucleotide-containing soy sauces.
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Common salt 18.0% (WN) Total N trogen 0.5% (WN)
Reduced Sugar 4.0% (WN) Al cohol 1.0% (VN) Total Acids
0.3% (WN) The results of Exanple 2 above show
that in the present invention, also when the soy
sauce koji produced by m xing raw wheat with
de-fatted soybeans at a ratio of 75 to 25% (WW is
used, 5'-nucleotides can be incorporated and

[Table Iiccunul ated in the soy sauce norom mash w thout the
ddition of 5' -nucleotides, thereby obtaining a soy

dietse cohipat HithsPreent nucPrepartienef Shigegriing| Congenfrgonpf p's ¢
St ep | (Isteaporomd pospaptivey SHgedagewsSauss )  Guanylic Acid
Classificpijoiet|y - ni neEamies by wel ghBohfe (Wl mhelat wa<PPBhst od

land dr ismedratvsdoreaipld to_a contfon nethod; 1 plrt by

2 wej ght @inpdatifeiixamglesoybeans a8 soaked in 120% (W W
3 of wat er Taesenidnvenied; and t he@0Both of | the resultants

4wer e |m xdtesednventionas poured 6hAfo the resultilg

5m xture thesedgtimientian norl komi 780 materjal witH a

6 wat er| cortremit iofendk®% (WW . Theédor esul tj ng noriXkom

- 7raw nat erfrakntWasniigrocul gt ed wi4de a kojj nol d 40or

g maki Nng s@fess@limen@@cor di ng t o2@oconmon; et hodio and

ot he inawosipaiag @ THanblerie Was subjmcted tlo a koj b maki ng

PR e S b 8 bl Y B9 o of e
common salt solution to soy sauce koji is less than 200%, 5'-nucleotides cannot be
successfully produced and accumulated.

It can also be seen that where the ratio of agueous common salt solution to soy sauce
koji exceeds 2000%, 5'-nucleotides cannot be successfully produced and accumulated, as with
the case above.

In contrast, it can be seen that where the ratio of agueous common salt solution to soy
sauce koji is 200 to 2000% (W/W), 5'-nucleotides can be produced and accumulated smoothly,
and in particular, where the ratio 1s 350 to 200(}% (W/W), soy sauces with very high 5'-
guanylic acid contents can be obtained.

Example 2
(1) (Preparation of Soy Sauce Koji)

Soy sauce koji was prepared- from & mixture of raw wheat with de-fatied soybeans at a
ratio of 75 to 25% (W/W). More specifically, 75 parts by weight of raw wheat was roasted
and crushed according to a common method; 25 parts by weight of de-fatted soybeans was
soaked in 120% (W/W) of water and steamed; and then both of the resultants were mixed.
Water was poured onto the resulting mixture to obtain a morikomi raw material with a water
content of 43% (W/W). The morikomi raw material was moculated with a koji mold for
making soy sauce according to a common method, and the inoculated mixture was subjected
to a koji making process for 72 hours in an aerated koji-making apparatus to thereby obtain

soy sauce koji.
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(2) Second Step (Step of Preparing Soy Sauce Morom
Mash) One- hundred parts by wei ght of the
resulting soy sauce koji were mxed with 900 parts by
wei ght of aqueous comon salt solution to prepare soy
sauce norom mash at a tenperature of 42C, and the
soy sauce norom nmash was placed in a shikom
(2) (PrePRE@OINEN Lachb & cRNFaBItStd @IV BIEaMorsal Miaklgn had a
conmon salt concentration such that the common salt
domeclamtdrat peots byfweiglet cfolye aultiog voy eavice ko wergmigsh with 600 parts
(WN). (3) Third Step (Step of Preparing .
by weghb ehRaucase C@m@@ﬂisﬁgts@@ltlw o RFCPREESTRY satice mongqai wasty gnd the soy

s S50 B e 5 A0 BB e oo

had o [B6AH, S hatlnldidn RELP gD 0, sl 50t L0 RO foysoy sauee
moromiNm¥dH &Rs 11k, sWyVRaUDe: ey imAiathl besntheslisgbistied tvadissolution at a
then heated at 120C for 3 mnutes to obtain soy sauce
moromionash tempstrtira ofHiSEE acherdptzppoph sbmswndeethoddanidr prbjacked to lactic
- .. .soy sauce koji had been ipactivated. (4) Fourth St e&d
acid feprperigiem for ghoys nyenil fo ﬁ'étﬂwéﬁ%téﬁoacsggﬁf@%t&é mgEprghgnash with a pH of
53 Mash) A soy sauce yeast (Zygosaccharonyces
" rouxii) was then added to the soy sauce norom nash
et dAfbr, iSRG Wgr e 1 x 107 cells per gram of the
morom rmash. "The m xture was then honogeneously
(3) (pragiringtyedst{faDikntddgoy 3huce modoaiimaghgh t enper ature of
30Cin a vertical agitator with a rotating shaft
(4) (auedyripp e yepsthin thepieapeetreentedipyl seugramarony meash);( 0. 5
vVIn thr?u the bottomfor 20 hours, thereby
() (hegiipeths;antp Vgg§?YFaé’t"Fré‘?ﬂI8@1§{?§h'Sauce noroni mash. (5)
b £t . LS. the Yeast in Yeast-Fernented
(6)(ad§%n§%3§ég%$g%¥%§gﬁ) e yeast-fernmented soy sauce
(7) (helBiOiHe IR cMRR-doNBINiIAE b Shuic® nffdémi Mach)mai nt ai ned at
that tenperature for 24 hours to autol yze the yeast.
(vere Stquiehtidtygper{odaed bowrding Av thel spmedn Samdhe poaduetion of a 5'-

nuclco e cOMa S CBILL ) FXATPIBOR (o3 SPARHIE BErpl) mash in which the

I nacti.vate the yeast-derived phosphatase. (7) Seventh

malt'dg‘llveeﬁfRlﬁgh%??eg}?déﬁewafgﬁ%%esged gr oduct) (7 G een
C .

emph SR 56 SRACRIRY Rehrgforfer Rl SRR 305 safeE morom mash after
the stefl (Y)&dbot. S50Ke @y dagwiEihoratiiCmashusheiibteupritbpayed ad20°C for 2 months,

processed product. The processed product was
and thedbedr iwas adjustedunflhofrestdisg wox/s9uce gnetegti mash was then compressed

hosphat asogi nactjvated, soy sauce norom nash.

with aﬁit@'eﬂéﬂhf@ bR & PoRdfondneopadtae §‘§'dsab‘9%d?ct, the
t t ) . ..
98 Sl PR AN TR PRl S S ol ining so

sauce SHISHhERYs ahfval ning 5' - nucl eoti de-cont ai ni ng soy sauce
morom mash.
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(8) Eighth Step (Heating of 5'-Nucleotide Containing
Soy Sauce norom mash) The 5'-nucl eoti de-contai ni ng
soy sauce norom mash was then heated at 90C for 10
m nutes to inactivate the malt-derived phosphat ase.
The soy sauce norom nash after the inactivation of
the malt-derived phosphatase was then conpressed wth
[Table2]filter cloth to obtain a soy sauce containing 155

- pm-of—5—nueleotides—that—s, 75 ppm of 5 -AWMP and
S Q0. npm..of. 5' 4 i} H e Exan'pl e 1) A

. SOl MR 3 -
iﬂ:sgy_sauee—aﬁcu.nlﬂ’hﬂ toConparative Exanple 1 was
Commenspli ned £ ol |l IS%HEY s rocedure as in Exanple 3

: BVie same pl
Total Niffpgel _ exceptO3%4W/ Yhe third ktep (the step of

Reduc rséig)'ﬁri ng p ds9RAVASei nactivat ed noromi mash), in

Aleohojhi ch t he sovl-@%4¥&)nor oni nekh was heated at 120C

Total Akids 3 i nut ds0-3% (Wdkt i vat e the phosphat ase deri ved

e %{u’?@ oF PhaRPHCE aRlel shoWeghatCht $Rdent (iPATRBH2AIEY Shen the soy
Exanpl e 2) A soy sauce according to Conparative
sauce R§BpRIdacd BRsniahigaianedhegl Wokvidedattdtbsaybemspatar edior & 75 to 25%
as 1 n Exanple 3 above, except that the sixth step )
(W/WY isemed, rignoéleotidss san b jynetparaipd sad eecurprliaa indhensoy sapce moromi

whi ch the soy sauce norami sh. wag heated at 90C for. .
mash WUBGHL i OISO TS IRIHOC COSLY ADIYEE A saugs codlaining 5™
nucleofg‘%ssgy sauce according to Conparative Exanple 3 was

ained follow ng the same procedure as in Exanple
Exampl 3 €xcept that the seventh step (addition of a malt
processed product), in which a malt processed product

(1) FirsvsSsepa($dedof RyegsarmeSoyBadce Koji) The four types of soy

sauces obtai ned according tqo Exanple 1 and .

@bn%mq p@'tqg}mm@lgt qf rawv ma@,%gga%p% sipshed according to a
comm il | B4EbS 58 P ORIy M B TS o
and stédIR&H- | Mt IR B | eMBk e BRI MeftS &rikQUT tWatek &s poured onto the
resulting mixture to obtain a morikomi raw material with a water content of 40% (W/W).
The resulting morikomi raw material was inoculated with a koji mold for making soy sauce
according to a common method, and the inoculated mixture was subjected to a koji making
process for 72 hours in an aerated koji-making apparatus to thereby obtain soy sauce koji.
(2) Second Step (Step of Preparing Soy Sauce Moromi Mash)

One-hundred parts by weight of the resulting soy sauce koji were mixed with 900 parts
by weight of aqueous common salt solution to prepare soy sauce moromi mash at a
temperature of 42°C, and the soy sauce moromi mash was placed in a shikomi container. The
aqueous common salt solution had a common salt concentration such that the common salt
concentration of the soy sauce moromi mash was 8% (W/V).
(3) Third Step (Step of Preparing Phosphatase-Inactivated Moromi Mash)

The moromi mash was then heated at 42°C for 24 hours to allow the soy sauce koji to

be hydrolyzed (digested) to obtain moromi mash with a pH of 5.4 in which the soy sauce koji

had been digested. The thus-obtained moromi mash in which the soy sauce koji had been

15



of Yeast Fernentation Fifth Step of Autolyzing Yeast
Sixth Step of Inactivating Yeast Phosphatase Seventh
Step of Adding Malt Processed Product 5'-

digested was then heated at 120°C for 3 minutes to obtain soy sauce moromi mash in which
the phosphatase derived from the soy sauce koji had been inactivated.
{(4) Fourth Step (Preparation of Yeast-Fermented Soy Sauce Moromi Mash)

A soy sauce yeast (Zygosaccharomyces rouxii) was then added to the soy sauce
moromi mash so that there were 1 x 107 cells per gram of the moromi mash. The mixture
was thf:n homogeneously agitated (100 rpm) at a moromi mash temperature of 30°C i a
vertical agitator with a rotating shaft equipped with a propeller, while passing air (0.5 vvm)
through the bottom for 20 hours, thereby obtaining yeast-fermented soy sauce moromi mash.
(5) Fifth Step (Autolysis of the Yeast in Yeast-Fermented Soy Sauce Moromi Mash)

The yeast-fermented soy sauce moromi mash was then heated to 50°C, and maintained
at that temperature for 24 hours to autolyze the yeast.

(6) Sixth Step (Heating of Autolyzed Soy Sauce Moromi Mash)

The yeast-autolyzed soy sauce moromi mash was then heated again at 90°C for 10
minutes to inactivate the yeast-derived phosphatase. |
(7) Seventh Step (Addition of Malt Processed Product)

Green malt prepared according to a common method was heat-treated at 70°C for 60
minutes, dried with a dryer at 50°C or lower, and crushed to prepare a processed prdduct.

The processed product was added in an amount of 15% (W/W) to the phosphatase-
inactivated soy sauce moromi mash. |

After the addition of the processed product, the reaction solution was maintained at
63°C for 6 hours to allow the RNA decomposition reaction to proceed, thereby obtaining 5'-
nucleotide-containing soy sauce moromi mash.

(8) Eighth Step (Heating of 5'-Nucleotide Containing Soy Sauce moromi mash)

The 5'-nucleotide-containing soy sauce moromi mash was then heated at 90°C for 10
minutes o inactivate the malt-derived phosphatase.

The soy sauce moromi mash after the inactivation of the malt-derived phosphatase was
then compressed with a filter cloth to obtain a soy sauce containing 155 ppm of 5™-nucleotides,
that is, 75 ppm of 5-AMP and 80 ppm of 5'-GMP.

(Comparative Example 1)
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Nucl eotides (Note 1) Present Invent on 0 O 0O O 155
ppm Conparative Exanple 1 x 0 0 0 0O

A soy sauce according to Comparative Example 1 was obtained following the same
procedure as in Example 3 above, except that the third step (the step of preparing phosphatase-
inactivated moromi mash), in which the soy sauce moromi mash was heated at 120°C for 3
minutes to inactivate the phosphatase derived from the soy sauce koji, was excluded.
(Comparative Example 2)

A soy sauce according to Comparative Example 2 was obtained following the same
procedure as in Example 3 above, except that the sixth step (heating of the autolyzed soy sauce
moromi mash), in which the soy sauce moromi mash was heated at 90°C for 10 minutes, was
excluded.

(Comparative Example 3)

A soy sauce according to Comparative Example 3 was obtained following the same
procedure as in Example 3, except that the seventh step (addition of a malt processed product),
in which a malt processed product was added, was excluded.

The four types of soy sauces obtained according to Example 1 and Comparative
Examples 1, 2 and 3 were analyzed for their 5'-nucleotide contents.

The results are shown in Table 3.

[Table 3]
Classification | Third Step of | Fourth Step | Fifth Step of | Sixth Step of | Seventh Step | 5'-
| Inactivating | of Yeast Autolyzing Inactivating of Adding | Nucleotides
Koji-Moid | Fermentation Yeast ' Yeast Malt (Note 1)
Phosphatase Phosphatase Processed
Product
Present o o o o 155 ppm
Invention
Comparative . o o o | ND (Note 2)
Example 1 '
Comparative ND (Note 2)
Example 2 O © © _ * ©
Comparative o o o o " ND (Note 2)
Example 3

Note 1: "5-Nucleotides™ denotes the total concentration of 5-AMP and 5'-GMP.
Note 2: "ND" means "below the detection limit".

The results of Table 3 show that, in the present invention, the third step of inactivating
the phosphatase derived from the soy sauce koji, the sixth step of inactivating the yeast-

derived phosphatase subsequent to the autolysis of the yeast, and the seventh step of adding a
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ND (Note 2) Conparative Exanple 2 0 0 O x O ND (Note
2) Conparative Exanple 3 0 0 0 0 x ND (Note 2)

malt processed product are all very important, and that a soy sauce containing 5"-nucleotides in

accordance with the present invention cannot be obtained without any of these steps.

Industrial Applicability

According to the present invention, a soy sauce containing 5'-nucleotides can be
obtained from typical soy sauce ingredients without the use of special ingredients (such as
sake lees or distillation residue of shochu). The method of the present invention can thus be
used to produce various types of soy sauces, such as koikuchi (dark) soy sauce, usukuchi
(light) soy sauce, shiro (clear) soy sauce, tamari soy sauce, and soy sauce-like seasonings.

All of the publications, patents and patent applications cited in the specification are

incorporated herein in their entirety by reference.
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Note 1: "5'-Nucl eotides" denotes the total
concentration of 5 -AWP and 5 -GW. Note 2: "ND'
nmeans "bel ow the detection limt". The results
of Table 3 show that, in the present invention, the
third step of inactivating the phosphatase derived
fromthe soy sauce koji,CkABMSi xth step of
i nactivating the yeast-derived phosphat ase subsequent
to the autolysis of the yeast, and the seventh step
1. Afmeakldl fog peodubilota ProcketédcqitfidingtsoffsBud@l dhareleyized in that, in a
i nportant, and that a soy sauce contai ni ng )
soy-sauveg Produeing el malts S HBHRE HCGIT R grp@siﬁddg@cﬂﬁct thereof is added to

QYRR | ' i i inacti
oy sk YRR R EAIRL PGSR TR HRRP o i g
thereby praleini andvwentmdatings'smyleptidese cont ai ni ng
' 51- nucl eotides can be obtained fromtypical soy sauce
i ngredi ents wi thout the use of special ingredients
2. KRUERIRE RBKRIIELRS chf di,sctdn&parﬁiﬂ hikiRg B &alle koji with
shochu). The ne hog 5? the resé%tlinﬁen#ignfzawlﬁﬁuswmwous

commop saluspdatiando prepaue santonerdnyipesshp inastiyating aqéesphatash contained

. as _koi kuchi. (dark), .so) uce sukuchi. (li,ght) so i
i the s hqli8t T ghocl kSR snt iy ek e ogrgemi mash
to veast FMchEHHSR; hithi§ - $8aBOMROSontained inthé y&st-tdifiented soy sauce moromi
.publications, patents and patent applications cited
mash; ipgetiviengs pebpsnbetse epntained ith dlor porshieldlyred ebn siyeetrhetiomi mash;
[ y reference. CLAl 1 met hod.. f or
and ad L ik oibSLE A0CTn 5 oPOsRRed radLOhORH 8" the phosphatase-
inactivad ab a6k inZ@dmi fhash & probdikcfarsiGitc@atier PhHaclyshRg
nmet hod, malt, germnated rice, or a processed product
thereof is added to soy sauce norom mnmash with

ri.vad: f ro > [ .
. TR IRBRGA BSERaliR o Bl 2o iR 6L 980 A ReRElithoy sauce moromi
mash comprizac héringdos.sau kdhevitie2¢ioth 200096 dWIB )t @juedun common salt
futi cQ risin?1gixing SOy sauce ngi wi th aqueous conmmon

solution ygfh respch 1 19R S0 SCe BrRmE RISk auce noroni mash;

i nactivating a phosphatase contained in the soy sauce

norom mash; subjecting the phosphat ase-inacti vat ed
4. Tooymethot ecomndingito wdsin 2 or Pedetthdreonmpnisagi suhisequent to the step of

.autol yzi ng,the yeas ntained in th ast - f er nent ed
producis R KEBieme Y SRRlaRon, ThatRlatttg Phohabn soHeped o the soy
sauce m&@M dARBAohRidifes RREotiae ol yzed soy sauce norom

mash; and adding nmalt, germnated rice, or a
processed product thereof to the
phosphat asei nacti vated soy sauce noronm nash to
produce and accunul ate 5'-nucl eotides 3. The nethod
according to claim2, wherein the step of preparing
soy sauce norom nmash conprises m xi ng soy sauce koji
with 200 to 2000% (WW of aqueous common salt
solution with respect to the soy sauce norom mash
4. The method according to claim?2 or 3, further
conprising, subsequent to the step of producing and
accurmul ating 5' -nucl eotides, inactivating a
phosphat ase contained in the soy sauce norom nash
contai ning 5 -nucl eoti des.

19



