DESCRIPTION SOY SAUCE CONTAINING 5-NUCLEOTIDES AND
METHOD FOR PRODUCING THE SAME Technical Field The present
invention relates to a 5'-nucleotide-containing soy sauce and a method for
producing the 51-nucleotide-containing soy sauce. Background Art
The term "51-nucleotides” generically refers to a collective term for
flavor-enhancing nucleotides inglydipg ppggqylic acid, 5'-guanylic acid,
5'-inosinic acid, and 5'-xanthylic acid, which is sometimes also referred to
as nucleic acid-based seasonings. 51-nucleotides have a strong
‘ggvciréﬁﬁhagcin effect even when used alone. It is known that the
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an inherent flavor-enhancing ingredigqs gignificantly improves and
enriches the flavor through a synergistic effect. However, since soy
sauces contain a large amount of phosphatases derived from various

Tec migrf;gr nisms, even when such flavor-enhancing nucleotides are added

ht%‘ Y @sﬁauce, the nucleotides are dephosphorylated by the action of the

PhosphRasRSneBdidaGeRReIE N RRUIERRRIZSAMIRM oy sauce and a method for
flavor-enhancing property. For example, a raw soy Sauce before

prodpeisgetinzatiovrieotfe-chntaininipissymspastcularly strong phosphatase
activity, and it is known that flavor-enhancing nucleotides added to the raw
soy sauce are substantially decomposed and lost in a day after the

Backageliiana resulting.in complete loss of the flavor-enhancing property of
these nucleotides (Patent Document 1). A raw soy sauce has a
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phosphatase activity of abotit 10 ti f the raw Soy sauce.
whichhereforeiritds deceskarydadnraiiveitidheiphasphatasenagiivity tonstabhitides have a
ntain the 51-nucleotides added into & soy sauce (Patent Document 2).
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nucl SRHERSiARE PRSP Libhe! B-saksANCEREoduGed By 4 enhanci
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ingreghehtisiemifighardySamrolest mekan wisoytisalieeantronimashdésistic effect.
ungefined soy. sauce) juice without the aijdition of 5'-nucleotides has been

conSiaeral toBE iIfTBo SRS SRG'RENEe AHES LU Erhrpshbatases, draved from
vario)ehibRep MRIAO IS IVREVGREhSANRALERRSIRLAINIBR GHALCIRIE 38i%kd to a soy
as a flavor-enhancing ingredient are described in some documents. ,
saucqafBat DeRlaphisas asdesbesanatsetiobprdducintem rich sby sehasphatases, and
racterized in that a step of preparing maromi mash for naturally
deco ac\}\%% %1(%/ %%&%%Sllé%?ﬁzgotﬁte@%é%ro %ﬁﬁﬁ@ ﬁ%%?écﬁtghhancing liquid :
Obmhﬂeﬂabyp@@iWﬁ?r@&”ﬁsﬁﬁf@ﬁam&ﬁﬁﬁ?i@dé%ﬁﬁéﬁlﬁiﬁﬁs a particularly
wine) or the like and autolyzing the mixture at 50 to 60C for 1 to 2 weeks,

StrongRR B ARRSS FEH iGUi aheroknas Briles Alnveatenlonsine noctteti grepdded fo the raw
50y @858%@?@5%%%%%?& tge%or%\ﬁog}.%t eﬁ% %ts% rg;%gggf%@%@”%@%&gﬁgqﬂd resulting in

Moreover, umen IScloses a me rpreparin |
comseastmingfohatainiogerEacia g piopeasids e eitciiddas®aient Document 1). A
flavor-enhancing substances, and natural potassium. In this method, :

Taw 3K RS 178 Si0BsiBFRBIF s Rhes RS RE Y RE At isciny @auce pasteurized (at
o istilled spixi m sweaet potatoes,is mixed with soy .. .
B e e RS R bRy of abou
10 tocoifraither édithempentaticanend aging, and the resulting mixture is filtered.
Haowever, both of these methods require special ingredients (i.e., sake

ledDBredREESibrrsSRIaR IP SMaEHtFIcTiRerahsapbataseeatitify soyishilcasaintain the
S-S Q&ax&ﬂ%é%&%%a@ﬁ&%’ﬁ&%%{ﬁ%glﬁere”t from typical

brewed soy sauces. Moreover, the present inventors conducted

re-examination of the inventions described in Patent Documents 3 and 4,

and found that the resulting soy sauces of both of the inventions are

devoid of 5'-nucleotides. This supports the fact that since soy sauces

contain a large amount of phosphatases derived from various

microorganisms, even when such flavor-enhancing nucleotides are added

to a soy sauce, the flavor-enhancing nucleotides are dephosphorylated by
thea action nf the nhoenhatacee and decompnoced into niiclencideac withor it




Patent Document 3: JP Patent Publication (Kokai) No. 54-84097 A (1979)

Patent Document 4: JP Patent Publication (Kokoku) No. 4-62707 B (1992)

Disclosure of the Invention The object of the present invention is to

produce a 5'-nucleotide-containing soy sauce without externally adding

51-nucleotides to soy sauce moromi mash. The present inventors

repeat t ' reh to solve the aforementioned
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phosphhislesdtieviny efitionsyamset fosthubelovy. A thAumethnetiios prdduaingtéd before th

51-nucleotide-cqontaining soy sauce characterized in that, in a soy-sauce '

addiOSHRE M HEAABES mall gBRMMSE R RSB Al ocausier BrsaiR PR SaRce moromi

masf? lechifaaUce DRt mAshAbRhaPhAEERE (R [ides bas been
microorganisms being inactivated, thereby producing and accumulating

condiiened éobdampg2yiilheambbanckdesardirtgdn ¢fectednprising mixing soy

sayce koji with agueous common salt sojution to prepare soy sauce o
LB ASHE FAE B L PrPAC0 ST SRBHHETS FRalgi acid as o
flaveHRISCHRG PResRNAIASERATIMAIC doRY SBLERLRRIOMLIBASRIGNEAR!S discloses

fermentation; autolyzing a yeast contained in the yeast-fermented soy
a mehaddonprothiomgshrinastiveting ehaheasphatdse tentaitepldhpteparing moromi mash

eastzautolyzed soy sauce morpmi,mash: and adding.malt, germinated . ,
o H L B R R 0P i RSB s AU i obtined
by FREICE WRED 1R IIARIQINERE WeQ ARG AR MHATER WinePAtife ik E3nANRitolyzing the

_ method according to (2), wherein the step of preparing soy sauce moromi _
mixfHEsA SOripASES mndrig Soyeskticy RojPwntesBd lin2BObsepkl AV yiokomi water (water
eq! n.sal ti ith respect to the sqy sauce kaji. ..(4) The
e B L (e A TR R B ot e oo
MogbpredDatag dstaentititiclgsbs auelattid e iprRetyiaiing liphos@Rease containing
contained in the soy sauce moromi mash containing 5'-nucleotides. (5) A

Vargys RiEGHREdSo MRS RSy Reat aaER T peaE Il BgIgss. rARgHedural potassium.

In BECAISRGH AN IO (D ité%ﬁc%ﬁf{m&ﬁﬁ“&ﬁg
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sauce which is obtained by producing and accumulati %95'- nucleotﬁ?dcesuirga apanese

distilbsd smis® medenfiomashicrt acatpeniscaiprduithgonethmed. koji dfieatpreous common
1t"5'-nucleo ides!" as refer[?ed éo herein meanfs fI%;/or-enh,ancin nucleotides .
saltRolHRy SRR A AE e A RORIAR 18T deHarRtaLeR 2% geme, and the resulting
mbéitﬁéais”ﬁ/ﬁéré&ld-Howlaréhe%ftﬁsémﬁ@y@@H&B@ﬁ@%&ﬁ?f@%&@ﬁﬁh@@&%ﬁ (.., sake
soy sauce moromi mash may be conducted with a yeast falling into the
leesspy/diatidatigrorostiun asliftasivihe Bhemrforyetist wanliabysmisedcesdanethe drawback
HaSRY. Sauce morami mash.from soy sauce koji, or with a yeast inhabiting a
B S R e B S R, or i o

yeastasiien hagdeeiotieton saudacnrd e masihtion refermbbadbes described
soy sauce moromi mash is subjected to lactic acid fermentation in addition

in RefGuiridprarmeaiitations agné Rererier dimansnlingysoe eoneuefdwiief the inventions
are:ggy.giﬁ%g lgqg{(;gfgo{ﬂggg '%s%%ﬁ;?%?#a%et‘zﬁ?r&@ Qn%%hsﬁ%%eﬁs?ﬁc;o%mm a large

actic acid bacteria naturally mix € SOy sauce moro

am&ayt safigshksihanwihdattialagiobacieibainhabiingmiarmesten otthg likgch flavor-
containing the soy sauce moromi mash, or with lactic acid bacteria }
enhgRHREIRSHaEdeS Mie feduite MdimPtHasn the fpxersrianeiagvigyclectides are

depSSMBRARL Y EN-AG HAIE A RaRIAINAY SR, SRS AR Bcicosices wi
E:ppro ucgjggt%/ pr ucmtg an acc&mu%%n{gg%ghﬁ% e%}télﬁglsp %S%oiln g%atégleemdes without
flavopaibmmoaghpndtirotyt externally adding 51-nucleotides into the soy sauce
moromi mash. L :
Patent Document 1: JP Patent Publication (Kokoku) No, 53-33661 B (1978)

Patent Document 2: JP Patent Publication (Kokoku) No. 39-27496 B (1964)
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Best Mode for Carrying Out the Invention The present invention will be
described in detail below. (Preparation of Soy Sauce Koji) Soy sauce
koji is prepared first in the same manner as in a typical method of brewing
soy sauce. A specific example of the method comprises mixing a protein
ingredient obtained by heat-denaturation of soybeans, de-fatted
soybeans, wheat gluten, or the like with a starch ingredient obtained by
heat-denaturation of wheat, barley, rice, rye, adlay, or the like; adjusting
the WAIEEH BRI B M G ¥8 SEABRAIANY, THOHA iy )
resutting imisturganith. arkejinole B GRRGIEE Siah PR ASPergilius sojae)
Aspergillus oryzae, or the like; and culturing the inoculated mixture at 25
to 35C for 3 to 4 days to prepare soy sauce Kkoji. Although the
Dipraportiofithé thecptivtein ingredient to the starch ingredient is not
partiE;HEI:a(r)gzeliCm(i)t ﬂieit iI$e ggtf(?iqggll ]tgat tpei%pr tein ingredi ntis 1to 30%
by welght -With the remainder being the SEATCH gtediBhe B CG80y2Hogs sov sauce
withoweightn{Pyegdragitnmok BotidSatceoNarominMash) masiSoy sauce
mocal Masiuip nEKLAISRe Bl RONSAGRIMAUATLIGRAE AUANEN . solve the
mixing soy sauce koji with aqueous tommon salt solution. In'the present
aforsrapitionmesoybienic e Reivis asireidlinadhe quesenmimontialt séhetipresna invention
indRlRAHL AR 200,40 2000% MM @ typical method of brewing soy
sauce, the weight ratio of soy sauce koji to aqueous common salt solution
(s 05 thad odt PRttt @Bcut TROC R tHE praSENpIventieHs theh perfdcorebyn that, in a
soPAUGE: KRIldO-AGUSEHR COMIROR-FAlhsRITRR IS mpRrtantdfiReTaIAQE.f is added to

aqueous common salt solution is less than 200%, 5'-nuclecotides cannot
SO BTECRSLRUHY PRI L BRI Y dnEu FAISECR @RS iegip being inactivated,
th@¥beeesid000 Witk onualestiges-ganpet@iso be successfully produced

and accumulated. On the other hand, when the ratio of agueous common
R 5 SB) RD R bt bR b oh e A Eemon sal

sojipagates:pety sapidiycanddonicieafidesate piagducathatlatase contained in the
ma%%qmmulaahedg‘sjg]o&;tglg. the 'Iilh% %%ya%gusacgmpé)n salt solution for use in
The Thvention PreTerably Brovidee & somPron it cohceRitid T S o Fobe 0 Yeast
fetpyenraight QuNyzmgre preferabiained 17 %he andsnistpreéerably Bitce 1ddbomi mash;
indBrRJIAtG @HB% SEhUnen, e SPY,Skce maramimash obtained by mixing oh: and
soy sauce Koji with aqueous common salt solution 1S compressed.
addpe mrabhceingredients. sulecrsddeonil seiodharitiesestich sisesplyapigtapeinactivated
soF UG HOh UAI0SE CRB LIRS SLRISLAYEP.alisiigar, and the like are

preferably added to the soy sauce moromi mash, because the yeast can

G thBrepBghet miepiing dhd B-ntfbrseitidds cigpbel pristatied pH sauce moromi mash
coRtgFRAUIRadSmoQthly: nacivatan of M@QW@@%@F%Q@&@%&mogm solution

moromi mash is heated at a temperature of 80C or higher to thereby

Wi BRI BRSSPSR 494 derived from the koji mold. That is to say, the
(4pigestedimpionatanasty ig preferablirheates@isha0 RROLuIAr & SRECMRIDIDroducing

%5 minutLﬁsf.A hgatin%%teﬁ%erature of_,IowerOEg}an 80C will resultin '
MihHEEHE TRECtivAHE Bt te PPRSSPREBLSE EIGBORHSH tHBAK MBI S0y sauce
maontiasisiadoeating ¢emperatuié¢eexceeding 130C is not preferable because

(5| SAsgR coloration ot the so sauce morami mash toraceed,, ALa
OW heating temparatiras the proceseing i e SréterablSoRg dharsgging to any
onatod Higte Feating temperature, the processing time is preferably short.

(Preparation of Yeast-Fermented Soy Sauce Moromi Mash)
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Yeast fermentation is conducted by culturing and growing a yeast in the
soy sauce moromi mash obtained by mixing soy sauce koji with aqueous
common salt solution. In the specification, the soy sauce moromi
mash-that has been subjected to yeast fermentation is referred to as
"yeast-fermented soy sauce moromi mash". The term "yeast-fermented
6 2O SRURE BRI iy imited.to soy. sauce mororni mash jn N
©) which the allcor%]?q{g%%?? %@a%gﬁéﬂgg%1808r¥st?énrﬁgva}fvu%fﬁég?iggfrs‘éﬁggum‘ﬂatmg 3
nuclestidesiimsshsaiterthecampistidn etyeastiermeniationmbiiqiso includes
 soy. sauce moromi mash with a rising alcohol content, i.e., soy sauce _
morctfi FTEshIORRCObRse 36 EsAST ki hiagain mearsh 8 graiserbanedegirucleotides
inclifinCosldermenialos. AL RISRSE SIHEIN iR GIR 30N A9l agi !
soy Sauce yéast that cah be grown rapidly in"soy sauce morom 'Madh With
a comthopeathtomestivatioreas Highasdidi0 0% (WHNVEhcxampasiohash may be
0y sauce yeasts jnclude Zygosaccharomyces rouxii, Candida
COH%gﬁf%‘ﬁg § V&%Fé@é‘.ge’@ﬁe%ﬁi?% SpECe BRIARY mash BRIcHIE A PYyaasest naturally
mixSaPReS BRI RALRA J0-BRAAY Mase IR ORY-Tash 59 That there it
103to 1 x l(g_?dcells per 1 g of the moromi Grgash. If th 1%12)]0[\}%?% fﬁgagt)inhabmng 8
fermyenist ier ide Bheathnizoningi theastyvwithca highost mabotideithntgetsantifitially added
to ﬂEJeesgasSiili)(I (%b&laipoed' in contrast, if the amount is too large, the cost will be
expe’ﬁswe and wrﬁf Rt Be economical.  Instead of artificially adding a
prepeuftisbll y gastoy yarsk MG M GRS SQY BRSO RS A Mmentation in
the air or a yeast naturally mixed into the soy sauce moromi mash from

additigndg yeaNoftroentainoo| drasiie @pidasoasniagomimabibegcardnstedteitbriactic acid

li ini [ h ild t b
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mixsdcings fitesayitianto heomin aysharohicsoytuing, iagitalereHtusig, 86d bacteria
. . aeration agitation culturing. Although the culturing temperature and time
ma}’@%&%ﬁ’f&ﬂ“&ﬂﬂim& GHOPRERING heroma By UM ameThats ith lactic acid
bac{GTARGEAILERIPLARLIP:3 W 107, 1ANQUIS 1830 ays. and in particular, for 12

to 72 hours. © In the present invention, the soy sauce moromi mash is

preforastyrdanie ctadh tthéaptisawidfesnisntaiShinchaditiortatg@eisg soy sauce can be
ermentation. Lactic acid fermentation,is conducted either prior to, or ] .
PTOSHIfT tgﬁe%ﬁéﬁ%ﬁrﬁfs‘feg%? AiREGOTEL QUR SoPeX chgei PR Rgash without

Simu
extdhalsaRoBHSesindastiesasis iarneptation clugle fyRical salt-tolerant soy
sauce lactic acid bacteria, such as Pediococcus halophilus and the like.

Lactic acid fermentation is conducted by adding lactic acid bacteria to the

Bes?%o%%'ﬁ)ﬁ Aor lgﬁ]@&sﬁﬁs&%hat there are 1 x 103 to 1 x 106 cells per
g € moro

ram of the I'mash, an%lnttﬁ%% maintaining the moromi mash at a
moffimipieaskt ieveparalwRl HelftordR@ foadiin dadays. (Autolysis of the
Yeast in Yeast-Fermented Soy Sauce Moromi Mash) The yeast in the
(Prepegation i civiedadtsy K&lide moromi mash is subsequently autolyzed to
disgg| I\!Aif t-Autolysis can be conducted by heating the i
yeast-gggsr%%ntégc? r;ﬁog}s% &%geér%ig%%rlﬁi %%%ﬁ%r%a%%ﬁa%ﬁ Pefi b?%rﬁ%. od of brewing
soy Anolysisispeifiveieth ity ekarepiesiuidemspificiant:aapditaati AP¥ient obtained
- maximum dissolution of the yeast-derived RNA, and preferably, for

by RsaipnatupH AR HourERsRE LR RS Bb e an FhdRbmisianiiRe the like with a starch
ingﬁ@cﬁﬁ}ﬁr%%n@dl 040Gy Q)IXS% %é@g uﬁra%%%%)%%ﬁ%ﬁ%:ea%h St the hke; '

and the dissolutioh of the yeast-derive Into e
adj\tisgfticienttin conteastoff the ieivpecaisresexcasts GOCKAN RdoRIABRYEHe resulting
. from warm bre_win%[(off-odqr) will be imparted to the moromi juice, which

mixure pih fokol 319kt SRREiRs R A Baigllss tinaisbearifier ezae, or the like;
y -deri IS J icient; if the time, exceeds 72 hours, ..
Elndan off-o cl)t\?%w ké\gf?r{r%garte (t%' t[#eg\élnqtﬁg%rﬁ?m%sﬁ%v %&Ysis% {%:rz&%F%l%a_uce koji.
(Heating of Autolyzed Soy Sauce Moromi Mash) The yeast-autolyzed
soy sauce moromi mash is then heated 4ta temperature of 80C or higher
to thereby inactivate phosphatases derived from microorganisms suck as
a koji mold, yeast, lactic acid bacteria, and unwanted bacteria. That is to
say, the yeast-autolyzed soy sauce moromi mash is preferably heated at

130 to 80C for 2 seconds to 15 minutes. If the heating temperature is less
than QOC the inactiviatinn nf the vveact-derinied nhonenhatacea will not he



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
25C 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

t arley |s deposited to a.thickness of 3 to 15 c¢cm on a flat plate or a )
cﬁo%g?gé};@gr,pgﬁaoa 8{/lve(?1ft5 GeANARe PRE etBtZ@Ct%r F4EeR olpgrgent is not

particulifly QzaasiDRe] spreieiHR) @A werEnalenipethod ip wiveh ihehatlew i te
is introduced into a cylindrical steel, horizontal germination drum, and™ ~

remainggseiaddhgetmmREREIIRIRNoratRY teedharstiesight.or (3) a box |
(prepagﬁ{gg%%gwt r%?%%g% l{%?\é\@gv@ ﬁ%&zo m long, 4-5 m wide concrete tank is

provide oles at a height of 40 to 60 cm from the

tank battemmanthinebar gy isxdepesiied ondhe faee tearthickngss of obtained by -
.._about 60 cm, and allowed to germinate while passing moisture-saturated
MUXING SGK SRS (I By AAPROUS HPRRRTB 53 tapHinie diviten prestengihvettion, soy
santce J67¢ RUAS RS RESAMS AP 2(3 ha/ngi el ihe grain resing,in \
© ik{)%gfley malt for usegin the?nvenﬁggag%ﬁﬁoﬁgﬂaaﬁép t%%%%ﬁ%wr% igtrt?&)% (WIW).
In a typerhtivativid bé etorieg toasigeeethnalidhreationdtsbassalvatReii o aqueous
content of 40 tq 45%. In_the present invention, it is preferable to use a

CommED L SAFRB AR OO AR By héxeheditt, théngise prataRt dremtpBOGe ratio of -

soy safRe 1QMIBURRIALQRALES: %Y'E&JHS&%%%S%%‘? ofeg Al & 290G AL commen
lower until the water content decreases to 10% or lower, and crus?}%ng the
salt  sohidiggreenesmltheuchMhaltprockssiibproshueitistprefecablefbibcapssiifced and
exhibjts a high 5'-phq pt]é)diesterase activity, which is advantageous in
aceum A ticing a?%anﬁ rﬁi A ’?‘ngr%tlﬂu@%&és%ﬁﬂ%ve%ﬂ?ﬁ#@%@%rﬁ%‘ also be
succesBROSPRRSATEACHNHY » A RAGSRBAIASEAGHY YR diRAdVaRiageays Iy of AQUEOS
producing and accumulating 5'-nucleotides. Germinated rice can be
commeptapiedBytinamiersiey ankasldrics GHISrawr2fieein (Vafer), diainingiwadarws and
: therefrom, and then processing the resulting rice in the same manner as
prop et R o e B e oS UL B BRIt
of igerminaied ditemaPrage seeciRiodyct abtainead %J}b@%ﬂ%&éﬁ% provides a
germinated rice at 60 to 80C for 10 minutes to 10 hours, drying the
commpp spkr eeRsengativieiediel %t Boe g (I Vintintne weftarioritent 1 7%, and most
d crus dried germinated.rice.

preferadcqgﬁaﬁ)esl 19,1 %aof'il OMVE rbg{'am?d ijlgg I[Bg SO&%%& 6?8% tﬂglséaopbtained by

The amount of the malt, germinated riCe; Or pro

mixingasleshtediejseythakeesnormbasalisMmeierabboiiRR0% (W/W)
“relative to the moromi mash. The unit "% (W/W)" as referred to herein is

thEp&FcaMEg B Srdiendtysaleryst drburtohamidendecheminated sfeps ongar, high
frucio@ QEERSARIOQRINIRRL A A E SR AR ITERRY o the sou

sauce moromi mash. ‘the amotint is less than
sauce tegompositiorbetRMAthy Ranhesptiediesterase MayiPeGRe SiAWleotides can be
whereas if the_ amount exceeds 20% (W/W), the soy sauce flavor may

ProducsdianG ARG SR Bl ferable.  The RNA decomposition reaction
(InactiVhilde %@K%ﬁ%@d@&f@*ﬂééﬁﬂéﬁs\é@f& phosphodiesterase contained in the
malt, germinated rice, or processed product thereof is preferably _
- cOmductedrapashosdreambshaemperature «ff §5 ooy bigrandathapbl dhBvate the
' to 8.5 for 3 tg 24 hours. |f the temperature during the reaction is less than _
phosp %@?d%@gﬁge%&%?oﬁﬁokﬂbm bedOfielSIH SBhdthecaHsHara pRoTRme mash is

p‘refera\%il;b hesequireds inGogEasti@ teraperAive exceadings /5% | 6«%9%%% temperature of

preferable because 5'-phosphodiesterase will be inactivate
lower tharti®lfGinvelisrhesl thaimsufiteirs)t Shaciciedtitles’ Wil phoydprad ubetyafidrom the
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 is less thar 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 iec nnt nrefarahle The B'-niiclentide-containina ey cAatice



Column used: YMC Pack Polyamine 4.6 x 250 mm (manufactured by

YMC Co., Ltd.) Eluent: 0.03 M KH2PO4 70%, CH3CN 30% Flow rate. 1.2

ml/min Upper pressure limit: 150 Kgf/cm2 Wavelength: 254 nm An

undiluted soy sauce or a 10-fold diluted soy sauce was used as an HPLC

sample. The analytical values of soy sauce ingredients were

. mjne rdi Cll 0" [ :

ke e e Wavah T 088 o e o because i
causSoyohatterRdIharcly hastituterbxampkh lo(dydeedparation of Soy Sauce

Koji) Soy sauce koji was prepared from a mixture qf raw wheat and

de%@é@\g&%@gggﬁm%eowwmmg idrs X é%fl‘l%’ whereas at a high
heatR S RYNGIGR! fle'RY WG HAS i@f’_@%ﬁé‘%@aﬂﬂd shshed according to a

common method; 1 part by weight of de-fatted soybeans was soaked in
(Prep2@%o e padtvatereana Stesafwede MdrtmenNath)of the resultants were

o PRSI 6 BHERE Co) CHTBeA P Vot SF ORLaRy s cauce

mor8hA YA VMAn L ey aekkamiciau materipkiasiiesutaiethiith aakeliimpig.

for making soy sauce according to a common method, and the inoculated
mixturdhevapesifpetited thea i sRakinp prowesmten 1hancias heem sbjasied to yeast

kojimaking apparatus to thereby obtain soy sauce koji. (2). (Preparat " )
e R A 0 S A ISR ATVpIED) ey o "yeas
ferntQMAQR s athael wisnwithaiffereiconsenidations \wasddixegonithoeabhin which the

portion of 100 parts by weight of the thus-obtained soy sauce koji so that )
alcopd s@@ﬁ@mb@m@@rﬁ SrEPFERRY (olute - s SO GAIRETRREIRY iBAsT ARSHIhe completion

of y\évaeg%efgr%nserx]l \%%ﬂn ‘r;ql%%go]n?ﬁﬁg 0/%0 saqHE %%ﬁ%ﬁ?@ﬂé Véﬂ%l‘?ol content,

common salt coricentration o N) were thus prepared. A certain
i.e.,amosmicefrmanintioyshusehmnosons tfasiasdemplenramthen placed in a
shikomi container (a container in which the a};)éomi mash, is supjected t

the b 8E8HIdRE (5CBaLs YARE: ASHRITRIAEIER GIoCRRErr ChbJBKEaldp s Preterably a salt-
1ol ISFQUYIOR AL 3LRArAiR HASH IBMPSapimyoilefy SRR HINeIRiHRAMA a common

method, and subjected to lacti€ acid fermentation for about a month to _
saltobtaieegatcactc bighl-feriferntedtHoORMastEsamples. () (Prepargtigeasts include

of Yeast-Fermented Soy Sauce Moromi Mash Samples ..The s
SRR B he TR A B A Mo e A i
werg E@@Eﬁﬂrﬁ&pﬁéﬁ@&m&w%mﬁim&%ﬁ enhespbriasedetivethat thereare

t

frorzn e soy sauce koiji. A pre-cultured soy sauce yeast i
1 (HygtssdceHarorifeesrroupdtl Wasnpemadteshito ol BeawE G heirrestdy too small,

motoMi ARsa Wi f\;@ia %ﬁé&?‘eel?déoc&?én‘{@&%l%%% 165%39 708&511%8?%9 M rast, if the
amount is too large, the cost will be expensive and will not be economical.

Instead of artificially adding a pre-cultured yeast, a yeast falling into the soy sauce
moromi mash from the air or a yeast 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 ysaét) can also be used. |

Yeést 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



of the moromi mash. Each mixture was then homogeneously agitated
(100 rpm) at a soy sauce moromi mash temperature of 30C in 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 each
yeast-fermented soy sauce moromi mash sample. (4) (Autolysis of the

.Yeast.in Yeast-Fer d au oromi Mash Samples) The
ot 2 ) T TPt LS o BT B s for 12 1072

hour&nd digested at that temperature for 24 hours to autolyze the yeast. (5)
~(Heating of Autolyzed Soy Sauce Moromi Mash Samples) The - ‘
yaBSha SR dBpEanc MmN Fiurashosamblossivesephefatal agabjeated to lactic

. min inactivate the yeast-derived phosphatase. (6) .
acid %g?k |ﬁ%qr{ili %}l ﬁa%%slr%%%gtgeﬁe &oéeﬁgf%n%%ll 'ee\ﬁr?‘ﬁgﬁ B?gfgg? € : &Hih’bconducmd
eithetpiccomnapsimetaaconey heal; treatedeatéRfatloh SORRIBHIRS SHBRWIRR bacteria
dryer at 50C or lower, and crushed to prepare a processed product.

that DS BelhpB WersnseiaBan gl usin supicef sdbecievany sy saate lactic acid
bacteRROSRIPLS R IRRCOYRIR), a0 ACET O dash sample.  After he
product, eac

addition of the processe reaction solution was maintained

atl3@Ccfari HemmsnmadawstoendtiedanoaiistitrfieamtiarnietBraceethe soy sauce

thereb b;{?lin'in 5'- nucleotide-containing soy sauce moromi mash

morog T BT 876115 Nt RSP BNToEey Sl EmnorDiabach, and then
mainMASLSAHAlESh m L5 AR S APNIADING 50Y, P3YGE UOFOR MASH) oy

samples were then heated at 90C for 10 minutes to inactiva
(Autolysis @éithed gisd spNarasd Finersey Say Caune idmnomastizsanples after the

Rl o e el e phoopicece e compESe e s
dissolve!Rerd] femsikdasaificatingdiyersahine CsaaREYEHVHLARGE the yeast-fermented
soy sgl?crgrr)gcr:?gr\xéie mash for a certain period of ﬁme. Autolysis is conducted, for example,
under sufficient conditions to allow maximum dissolution of the yeast-derived RNA, and
preferably, for example, at a temperature of 40 to 60°C for 3 to 72 hours. If the temperature
is less than 40°C, autolysis will require a considerable time, and the dissolution of the yeast-
derived RNA into the moromi juice will not be sufficient; in ‘contrast, if the temperature
excéeds 60°C, an odor derived from warm brewing (off-odor) will be imparted to the moromi
juice, which is not preferable. If the time is less than 3 hours, the dissolution of the yeast-
derived RNA is insufficient; whereas if the time exceeds 72 hours, an off-odor will be
imparted to the moromi mash, which is not preferable.

- (Heating of Autolyzed Soy Sauce Moromi Mash)

The yeast-autolyzed soy sauce moromi mash is then heated at a temperature of 80°C or
higher to thereby inactivate phosphatases derived from microorganisms such as a koji rxtx‘old,'
yeast, lactic acid baéteria, and unwanted bacteria. That is to say, the veast-atitolyzed soy
sauce moromi mgsh is preferably heated at 130 to 80°C for 2 seconds to 15 minutes. I 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 S0y sauce moromi mash

7.



Examples Proportion of Shikotm Water to Soy Sauce Koji % (W/W)

Concentration of 5'- Guanylic Acid (PM) Comparative Example 1 50 0 2
Comparative Example 2 15003

will proceed, which is not preferable. At a low heating temperature, the processing time 15
preferably long, whereas at a high heating temperature, the processing time is preferably short.
_{Addition of Malt, Germinated Rice, or Processed ?roduct Thereef)

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 &
thickness of about 60 c¢m, 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 inventicn, 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 crusﬁing the dried green malt. Such a malt-processed product is
preferable because it exhibits a high 5'-pbosphodiesterase 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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_ Present Invention 200 3 4 Present Invention 350 15 5 Present Invention
700 50 6 Present Invention 1000 72 7

Germinated rice can be obtained by immersing unhulled rice or brown rice in water,
 draining water therefrom, and then processing the resuiting rice in the same manner as in the
preparation of malt. 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 gefminated 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 1 to 20% (W/W) relative to the moromi mash The unit "%
(W/WY"' 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 i% {(W/W3, 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 preferabié. |

The RNA decompositiori reaction in the soy sauce moromi mash via 5'-
phosphodiesterase contained in the malt, germinated rice, or processed product thereof is
preferably conducted at 2 moromi mash‘temperamre. of 510 75°C and at a pH of 5.5 t0 8.5 for
3 to 24 hours. If the teniperature during the reaction is less than 55°C, digestive
decomposition will become siow, and a considerable time will be required. In confrast, 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 pfoduced anid 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 duﬁng 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;

9



Present Invention 1400 40 8 Present Invention 2000 10 9 Comparative
Example 3 2500 0 It can be seen from the results shown in Table 1
that where the ratio of agueous 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 aqueous

howEQRMARSASOIIRRAGSA SAHGS KoM S1peads 2800Rh DT YHeRIASS, 5.0 with an

cannot be successfully produced and accumulated, as with the case
acidalaoye(such lascbpdrashliirtaratid séemithatidhereatesicatioidf, agueeysred. The pH

. comman salt solution to soy sauce koji ijs 200 to 2000% (W/W), .
ST GO AL A B BHOAR o SHES MR RS SRS S i be cbtaned.
(HeRHIGHNNPRIR Rt BP A dp SARRMWEYAY Mas)sauces with very

high 5'- guanylic acid contents can be obtained. Example 2
The 5'-nucleotide-containing soy sauce moromi mash obtained by the above procedure

contains a phosphatase derived from the malt, germinated produét or processed product
thereof.  Therefore, it 1s heat-treated to inactivate the phosphatase.

It is particularly preferablé that the heat treatment is conducted at 80 to 130°C for 2
seconds to 15 minutes. If the heating temperature 1s 80°C or lower, the inactivation of the
. phosphatase dé::ived 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 accumulatéd in
the soy sauce moromi mash are decomposed and lost.

The 5'-nucieotide-containing soy sauce moromi mash after the heat treatment can

subsequently be compressed and filtered according 1o 2 common method, resulting in a soy
sauce with a high 5'-nucleotide content.
Exampiles

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%, CH;CN 30%

Flow rate: 1.2 ml/min

Upper pressure limit: 150 Kgfem®

Wavelength: 254 nm

An undiluted soy sauce or a 10-fold diluted soy sauce was used as an HPLC sample.

10



(1) (Preparation of Soy Sauce Koji) Soy sauce koji was prepared from

a mixture of raw wheat with de-fatted 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;
‘a re mixed, Water was poured ontq.the
B A e @ method

descrilfe@3hb ($b) ShHe mbEKSTY SavcealesitvBriRaOL aselwibdeokonmeld 1, 19853),

for making soy sauce according to a common method, and the inoculated ‘

editeq iyl pRan a0 L BRsG S 1B R HBIg process for 72 hours in an aerated

Exanmjg-making apparatus to thereby obtain soy sauce koji. (2) (Preparation
of Lactic Acid-Fermented Soy Sauce Moromi Mash) One-hundred

(1) (Braps-dyoweihaoBthearBijlling soy sauce koji were mixed with 600 parts
by weight of agueous common salt solution to prepare soy sauce moromi

maSH, HECHR SO SRURSTHbIEN AR s PiEee e dhfkdfrfatied soybeans at a
ratio GRS JL &GO GRImeTsall Ay b & COMMEN. R84 1 eat was roasted

concentration such that the common Salt concentratior of the soy sauce

‘and eneriendi mesiiing ol 3% qruhgn Tihethad; nigperiabwastfiencfulijetivetit@oybeans was
dissoluii orgmi mash temperature Qf 15C according to a common |
soak g A e At HERTIE AIOR 1 B Ok OHAPD were mixed.
Wate@Riainpaeiia aaid-RERANIBRAMATARNI RSB, 3BHBHR Sl REIRATET Bcture for

steps of: (3) (preparing yeast-fermented soy sauce moromi mash); (4)
PrepyEnLofpzinguefekisasithtaexaiersedaiamé nieé0doy WaWe nidromionibsh); 5y material
. i utolyzed sauce moromi mash); adding a malt
was e R o e e ool f s g thod, nd the

inoculatsdernioras waashhjectedateseajientrlby Nedessn g8rareHeRg #0 Meacrated koji-
.same method as in_the production of a 5'- nucleotide-containing soy sauce '

| mmﬁgﬂaﬁ*bﬁﬁsf?fﬁ@%%%ﬁmj fRdFBARInash in which the malt-derived
@) (PRpRbRiasshat berR naclivatad, s%%%m@%%%lhﬁggs{gg@@gg ;ﬂ

(supplemental salt) to the soy sauce moromi mash a

abéyeedie soysaucelmsshmomaathwdisiaehseguesityatigas at20Gifer 2with each

.mon and the flavor was, gadjusted. The resulting soy sauce moromi )
P"mﬁ?a%ﬁ% spﬁ@ngéfo%%%‘éébfo?%ﬁ%fﬁ%&%ﬁﬁ% SHiamkail so that the proportions of

shik&ﬂfﬂ&ﬁi@%&?%&ﬁﬂ@ﬁr@ﬁ%@%%nﬁ_ mbaDe2SNRWE NG ?ﬁ'%lx%ﬁ:all below. Soy
values of ingredients of the 51-nucleotide-containing soy sauce o tameg
saucyAeVE, NiFdbkaRples with a common salt concentration of 14% (W/V) were thus
. prepared. A certain amount of each soy sauce moromi mash sample was then placed in a
shikomi container (a container in which the moromi mash is subjected to the subsequent

process). The raw material was then subjected to dissolution at 2 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 Sau{:e Mofomi Mash Sainples)

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 (Zygosaccharomyc_es 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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5'-AMP 45 ppm 51-GMP 48 ppm Common salt 18.0% (WN) Total Nitrogen
0.5% (W/V) Reduced Sugar 4.0% (W/V) Alcohol 1.0% (V/V) Total Acids
0.3% (W/V) The results of Example 2 above show that in the present
_invention, also when the soy sauce koji produced by mixing raw wheat
with de-fatted soybeans at a ratio of 75 to 25% (W/W) is used,

of PeNUeeRtides.aan ke dncerperated and-aoeLm, &’%@eﬁ?g‘ﬁw %ﬁgg 8#66 rpm) at a soy

moromi mash without the addition of 5'-nucleo there Ing
sausoynsaone cmstaicimpfdtume cle8t@sn 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 each yeaét-fermented soy sauce moromi mash sampie.
(4) (Autolysis of the Yeast in Yeast-Fermented Soy Sauce Moromi Mash Samples)

The yeast-fermented soy sauce moromi mash samples were heated to 50°C, and
digested at that temperature for 24 hours to autolyze the yeast.
(5) (Heating of Autolyzed Soy Sauce Moromi Mash Samples)

The yeast-autolyzed soy sauce moromi mash samples were heated again at 90°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
sam;ﬂes 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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Example 3 (1) First Step (Step of Preparing Soy Sauce Koji) .

Ninety-nine parts by weight of raw wheat was roasted and crushed

according to a common method; 1 part 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 40% (W/W). The

[T bler ulting morikomi raw material was inoculated with a koji mold for making

y sauce a(‘mrdlna to_a comman.method..and.the mnmlafpd mixture

Wd?’@&t ject&P% oA ng??ﬁ%ﬁfn pr@é@%@f@? 9OSiard in SARSERERSAD of 5-

gty i, e

Classify 1o } O Rarea-partSo
wszjfxamﬁln. o 4 i

Drcnar
UL\'P T ﬁlullll
'F f e 3N ataYal

=] LIII

I\UJI chlisblll\cd with-960 par Lb uy vvc'g

Com 2 ative FX rﬁéﬁaz

ageous L,F ”Ehl ordtronto Prepafs;Soy Saugemoromt mashatal

EFI.IIPUI ture 'ﬂe én\t, %e tiBlllU SUY!SaduCte ”Iyﬁb)”ll mashrwas [Jldbgu mma

ISIIIKUIIII t,umcij{,éggm ]vcﬁla {}Ilieous Common—ﬁjyt sofationtrad-a Cgr(pmon Sdal

goncCemtrationesIGH T i, cCommon sait ggicentration of the spy Sauce

AoTomi MasPWas: 3R LN~ (3)Third Stepystep of Preparing 4¢

khospnatasepRagtivaigdidorom| Mash) 200d he moromi mashiwas then

beated at £dmietd% Boukskosallow the soymauce kOJp to be hydrolyzed

( |gest to ob oromi mash with a f54 n h th Sau
k?)]l 8d%5ed dlgen%n%&e'lrﬁeutlﬁus c())bwglnegjr_' m%romlt}rﬁgswh A W ch he sl%eaqueouS

comm%ﬁu‘éﬁlkfﬁbmarb&@ns@g@&t@@ Vk@ﬁthgnlma@ﬁzﬁtm fOrRuEMOUERS toammot be
obtain soy sauce moromi mash in which the phosphatase derived from the

succeshyllgnreducs Prdidsean wdedvated. (4) Fourth Step (Preparation of
§ aSt %?rnﬁengecgn%é{[ W%ucet%l ’v%%é)gous 0%%%0%9%&? él()qaﬁton fo S0y sauce

gosacc aromyces rouxu was 1' e SOy sauce moromi

koji ekﬁ@é@s switioey, thresgciéatrids k&ﬁ%ﬁbﬂ&mfemqfrﬂlﬁmd)mrmmuﬂf&é as with
mixture was then homogeneously agitated (100 rpm) at a moromi mash
the Caﬁérﬁ‘?ﬁé‘f‘éture of 30C in a vertical agitator with a rotating shaft equipped

hours rﬁfﬁgﬁeﬂ% lgegfi‘%ﬁé@%@réotﬁewgﬂgotgf%ﬁﬂgot&ec%%}ﬂgﬁ f%@&luﬁon to soy

talnlng yeast-fermented soy sauce moromi mash
sauce kibthiSED (A QO3 b/ te Yemmlwﬁ@m%érmn@dﬁém@mﬂﬂamhwmooth}y_

Mash) The yeast-fermented sQy sauce moromi mash was then heated to
and i1 GETt i RAM AREEME dAtiats %etr%t%ﬁ)gafé‘fg] Wobr S R B hevery high 5-

cuanyYRaRhd(Bdmixie Step-(bigating of Autolyzed Soy Sauce Moromi Mash)

The yeast-autolyzed soy sauce moromi mash was then heated again at
Exam@BC for 10 minutes to inactivate the yeast-derived phosphatase. (7)

Seventh g §, dition of Malt Processed Product) Green malt prepared

(1) (P&%?&%qg 5 Aglﬁ]l’l‘f?o% thod was heat-treated at 70C for 60

Soy sauce koji was prepared from a mixture of raw wheat with de-fatted soybeans at &
‘ratio of 75°to 25% (W/W). More specifically, 75 parts by weight of raw wheat was roasted
and crushed according to & common method; 25 parts by vs}eight 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 watér
content of 43% (W/W). The 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 kojl.
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minutes, dried with a dryer at 50C or lower, and crushed to prepare a
processed product. 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 63C for 6 hours to allow the RNA decomposition reaction to

() RERESES REDLAB RN QuelPold S AON RGN Ry Ce moromi
mash. (8) Eighth Step (Heating of 5'-Nucleotide Containing Soy Sauce

morOne- vashydTizetS bynwel gloticiEtion ntaiimg soy sawecknjovesrd mixsd wath 600 parts
then_heated at 90C for 10 minutes to inactivate the malt-derived .

by etk agueous qqrRoapR, sall SR YHARO i FIRRI ST AMCH AR R Stnd the soy
sauthdlerved RRGSRhAlase Was Wensa epreaser WithaRbECHHBnon salt solution

obtain a soy sauce containing 155 ppm of 5'-nucleotides, that is, 75 ppm :
hadof S'eixiviomn mal 8O pEmtefish GME . thB0 thp axctiveck xalh plmddntratiod sdythe soy sauce

e R T S

mofien haeRafpaRiRsphataseinastivaiediMOMbBASEbHRAVHIER thejSeid to lactic
sauce moromi mash was heated at 120C for 3 minutes to inactivate the

aciipspanieaion Gerhhearifrompitk oybitindedisjiasitdcanenige an@omipasstiveith a pH of
Example 2) A soy sauce according to Comparative Example 2 was
"“obtained following the same procedure as in Example 3 above, except
thatTthersitily Stepsthgadiig of the autolyzed soy sauce moromi mash), in
which the soy sauce moromi mash was heated at 90C for 10 minutes, was

(3) éReaperdng peshfsararniedsexPpieeanoroml 838Rkuce according to

4 ‘éﬂﬂa@ﬁiﬂg’ Eg@a@% B-Wass0biainsddeligwing i IAgedure as in
) xample ,%x ept that Fhe seventh step (agélvgiAtion %#ggt%%ﬁ%%%%essed
(5)fheducy) e wvhidhzadnait preeassecshprotisb};was added, was excluded.
The four types of soy sauces obtained according to Example 1 and
(6)&5%!1’;5‘&3 t@i&?ﬁﬁ%@%’é"&ﬁd@ ere analyzed for their 5'-nucleotide

(7)¢RBABRS HENe. Fes i AL Shawhnsbakit:d HhaRgi3hash)

were sequentially performed according to the same method as in the production of a 5-
nucleotide-containing soy sauce in Example 1, thereby obtaining moromi mash in which the
malt-derived phophatase had been inactivated.

Common salt wé.s then added (supplemental salt) to the soy sauce méromi mash after
the step (7) above. The soy sauce moromi mash was subsequently aged at 20°C for 2 months,
and the flavor was adjusted. The resulting soy sauce moromi mash was then compressed -
with a filter cloth to obtain a 5'-nucleotide-containing soy sauce.

Table Z shows the analytical values of ingredients of the 5'-nucleotide-containing soy

sauce obtained as above.
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Classification Third Step of Inactivating Koji-Mold Phosphatase Fourth
Step of Yeast Fermentation Fifth Step of Autolyzing Yeast Sixth Step of
Inactivating Yeast Phosphatase Seventh Step of Adding Malt 7

[Table 2]

5-AMP 45 ppm
5-GMP 48ppm
Common salt 18.0% (W/V)
Total Nitrogen 0.5% (W/V)
Reduced Sugar 4.0% (W/VY
Alcohol 1.0% (V/V)
Total Acids 0.3% (W/V)

The,,,f,r_gs_pits of Example 2 above show that in the present invention, also when the SOy
sauce koji pfoduced by mixing raw wheat with de-fatted soybeans at a ratio of 75 0 25%
{(W/W) is used, 5 nucleotides can be incorporated and accumulated in the soy sauce moromi
mash without the addition of 5'-nucleotides, thereby obtaining a soy sauce containing 5'-
nucleotides.

Example 3 _
(1) First Step (Step of Preparing Soy Sauce Koii)

Ninety-nine parts by weight of raw wheat was roasted and crushed according to a
common method; 1 part by weight of de-fatted socybeans was soai{ed 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 40% (W/W).
The resulting morikomi raw material was inoculated with a koji mold for making séy éauce
accordiﬁg to a common method, and the inoculated mixture was subj‘ected 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 commmon 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 sait
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 (digésted) 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
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Processed Product 5'- Nucleotides (Note 1) Present Invention 0 0 0 0 155
ppm Comparative Example | x 00

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 veast (Zygosaccharomyces rouxil) 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 then homogeneously agitated (100 rpm) at a moromi mash temperature of 30°C in 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 mask.
(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 autblﬁe 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 précessed product.

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-coniaining 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 to inactivate the malt-derived phosphatase. ' |

| The soy sauce moromi mash after the inactivation of the malt-derived phoéphatase 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 Exampie 1)
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0 0 ND (Note 2) Comparative Example 2 000 x 0 ND (Note 2)
Comparative Example 3 ,:-1--ti i 0 0x

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 mashj, 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 Cofnparative 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 tﬁe SOy sauce moromi mash was heated at 90°C for 10 minutes, was
excluded.

(Comparative Example 3)

A soy sauce according to Comparative Exarﬁple 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-Mold | Fermentation Yeast Yeast Mailt (Note 1)
Phosphatase Phosphatase Processed '
Product
: Presen.t o o o o o 135 ppm
Invention
Comparative « o o o o ND (Note 2)
Example |
Comparative o o o 5 o ND (Note 2)
Example 2
Comparative ND (Note 2}
| Exampie 3 -0 o O O x

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

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-

erived phosphatase subsequent to the autolysis of the yeast, and the seventh step of adding a
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ND (Note 2) .concentration o -an 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 :

i It fr. u laglele ; h e
R, G MY R BB b eotides i
accordenton tahspkdbeatiniaaibyithouitebyobithesevdtapst ngusttiake steps.

Applicability ~ According to the present invention, a soy sauce
containing 5'-nucleotides can be obtained from typical soy sauce
IndudBgradients withaut the use of special ingredients (such as sake lees or
distillation residue of shochu). The method of the present invention can
thuadmedsegl to phedpocaadriovstyipes of soy sausesostchiag Koiumhotides can be
dark) soy sauce, usukuchi (light) soy sauce, shjro (clear) soy, sauce, ..
i -obtaf%?&g&@aﬁéé’saﬁcpgwsgg%é} S ué@}ﬁ‘hé? lgsc ||SBF)‘f/|lFé %Jngredients (such as
sakPHUHIGRENRUBNS AR BIGRLARPlicRHENSAHES iF the SREGHIGAHANi 8 an thus be
incorporated herein in their entirety by reference. CLAIMS 1. A method
usedotoppoddietngvarBusutipetidé-sontsanieg. soicls aascaskiarhicldaiodsiy thatct usukuchi

._a.soy-sauce produycing method, malt, germinated rice,,or a processed .
iR RN A (A D S oS e A P R ggsonines.
deriyrdhfrene MisIRQtERRISPIsAeINtiastbrtepplaenely predusing-a8skeification are
accumulating 5'-nucleotides. 2. The method according to claim 1,
IncorpeTBHesiMgrAKin GRse coATRY RYjFRI$Eueous common salt solution to
prepare soy sauce moromi mash; inactivating a phosphatase contained in
the soy sauce moromi mash; subjecting the phosphatase-inactivated soy
sauce moromi mash to yeast fermentation: autolyzing the yeast contained
in the yeast-fermented soy sauce moromi mash; inactivating a
phosphatase contained in the yeast-autolyzed soy sauce moromi mash;
and adding malt, germinated rice, or a processed product thereof to the
phosphataseinactivated soy sauce moromi mash to produce and
accumulate 5'-nucleotides 3. The method according to claim 2, wherein
the step of preparing soy sauce moromi mash comprises mixing soy
sauce koji with 200 to 2000% (W/W) of aqueous common salt solution
with respect to the soy sauce koji. 4. The method according to claim 2 or
3, further comprising, subsequent to the step of producing and
accumulating 51-nucleotides, inactivating a phosphatase contained in the
Soy sauce moromi mash containing 5'-nucleotides.
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CLAIMS

i. A method for producing a 5'-nucleotide-containing soy sauce characterized m that, in a
soy-sauce producing method, malt, germinated rice, or a processed product thereof 1s added to
soy sauce moromi mash with phosphatases derived from microorganisms being inactivated,

thereby producing and accumulating 5'-nucieotides.

2. The method according to claim 1, comprising mixing soy sauce koii with aqueous
common salt solution to prepare soy sauce moromi mash; inactivating a phosphatase contained
in the soy sauce moromi mash; subjecting the phosphatase-inactivated soy sauce moromi mash
to yeast fermentation; autolyzing the yeast contained in the yeast-fermented soy sauce moromi
mash; nactivating a phosphatase contained in the yeast-autolyzed soy sauce moromi mash;
and adding malt, germinated rice, or a processed product thereof to the phosphatase-

inactivated soy sauce moromi mash to produce and accumulate 5'-nucleotides .

3. The method according to claim 2, wherein the step of preparing soy sauce moromi
mash comprises mixing soy sauce koji with 200 to 2000% (W/W) of aqueous common salt

solution with respect to the soy sauce koj.
4. The method according to claim 2 or 3, further comprising, subsequent to the step of

roducing and accumulating 5'-nucleotides, inactivating a phosphatase contained in the soy
p 2 g g a phosp

sauce moromi mash containing 5'-nucleotides.
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