DESCRI PTI ON  SOY SAUCE CONTAI NI NG 5' - NUCLEOTI DES AND
METHOD FOR PRODUCI NG THE SAME Techni cal 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-cont ai ni ng soy sauce.
Background Art The teen "5'-nucl eotides" generically
refers to a collective termfor flavor-enhancing
nucl eoti des incl udi ng PERERBAION aci d, 5'-guanylic
acid, 5 -inosinic acid, and 5'-xanthyI|c acid, which
is sonetines also referred to as nucl ei c aci d- based
aASCRICTESTA |
SOY avor - enhang\ll%wgf QEL%S%TW% used a or%:e(z)RH{OiDsUCINGTHE
known that the addition ofg®\E nucl eotides into a soy
sauce containing L-glutam c acid as an i nherent
fl avor-enhancing ingredient significantly inproves
and _enriches the flavor through a synergistic effect.
Technigaldiedd | si nce soy sauces contain a | arge amount of

o B B SEiREHOR P67 (AP R SeTeOUTIY e Bibpgnethod for
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action o atases, and deconposed
' |nto nucl eosi des w t hout fl avor- enhanC| ng property.
' For exanple, a raw soy sauce before pasteurization is
Backgsoend Adt exhi bits a particularly strong phosphatase
' and it _is known_that flavor-enhancin

activity
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Docunment 1). A raw soy sauce has a consi derabl

stron@ﬂamrganhhmﬁmgl affactecvan twiwint ysed ildnet h& 8¥hoaLIGAL the addition of 5'-
pasteurized (at 80C) on a usual factory scale is al so
nucleqlifioinnioo a gy esaiice eontining Ihelypmic asid aetammhyre@t fhb@nﬂnhancmg
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sauce Patent cumen conventio
variodsOfid@osrgaidng &/enWhdre SidhdfaeRRhBARIMIINSANOtRRY GRS addedeto a soy

phosphat ase activity of a soy sauce produced by a
saucec dheromicleetifiend ars dephcipheetledd bef che adtien of the phosphatases, and
* decomposed into nucleosides without flavor-enhancing property.

For example, a raw soy sauce before pasteurizatiqn is one that exhibits a particularly
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 addition, resulting in
complete loss of the ﬂavor—enhancing property of these nucleotides (Patent Document 1). A
raw soy sauce has a considerably strong phésphatase activity, but the soy sauce pasteurized (at
80°C) on a usual factory scale is also known to have a residual phosphatase activity of about
10 to 25% that of the raw soy sauce.

Therefore, it is necessary to inactivate the phosphatase activity to stably maintain the

*5"nucleotides-added into a soy sauce (Patent Document 2).
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addi tion of 5'-nucleotides. To produce and accunul ate
5'-nucl eotides in a soy sauce noroini mash (i.e.,

unrefined soy sauce) juice wthout the addition of
5'-nucl eoti des has been considered to be inpossible,

and hence has not been effected. On the other hand,

nmet hods for produci ng soy sauces containing a nucleic

acid as a flavor- enhanC|ng |ngred|ent are descri bed
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I ke and aut ol yzi ng the m xture at 50 to 60C for
considerevbtels, inpossible candrheasekhsinot bécth dffeeredof , as shi kom

water (water used to prepare norom nash) added to a

rQw the,other diandyf méﬂwtlﬂ@rmpduqmsmsw@ecmauunm panleir acid as a

ent. Docu nt 4 disc es a thod for aring
flavorfHyERing DTSRI e oo fosomposaenisny Raical ppsment 3 discloses
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Docurment 3:~ JP Patent Publication
are dévofd 97 F)-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 the action of the phosphatases, and decomposed into nucleosides without
flavor-enhancing property.
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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Pat ent 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
5'-nucl eoti de-contai ning soy sauce W thout externally
addi ng 5' -nucl eotides to soy sauce norom mash. The
present inventors repeatedly conducted extensive
research to solve the_ aforenentigned oé&ect t hereb

deehtacameniy R & afpnb Behlication drekadiiNo. 8490 ¢ £edP79)

ihvent L nuen S W.

CHER Tl F JP b i isgian el oc MR U R ng

soy sauce characterized in that, in a soy-sauce

produci ng nmethod, malt, germnated rice, or a
Disclo@ﬁmﬂl\;@mﬁﬂpct thereof is added to soy sauce

nmorom mash with phosphat ases derived from

oy otjegianfi tberprebent igventian tis toapraduce 4 Hemelsptige-oontainivg soy sauce

and accumul ating 5' -nucl eotides. (2) The nethod

“ﬂthO%@e:Eﬁr@PrI}ygad@mg(Si}mclé@trﬁ}fﬁ t%sqygsamwngnrmdyasbauce koj i

us common sal sol tl O ar e S
| SR e BT TRty S Condut @l ESeRiEP el to solve the
aforen%?ﬁbﬁh ot ebln tﬁe?@o 4865 131'3%5 an?ﬁ}\)eﬁﬁ’or{ efl{e oprs/sggg %nvention

phosphat dse-i nacti vat e norom nash

includtetheBiNentiondas satifopihibeloid a yeast cont ained in the
yeast -fernmented soy sauce norom nmash; inactivating a
(1) A presbrh forggededing ai Yreucleotideh@nyaduisg -sawsmkopzcéﬂrastcylzschm ¢hat, in a -
' nmor om_ mash; and dding malt, germnated rice, or
soy-sajee produeine ﬂeélaqﬁefn th ge;rggqaatgq)npq, &r a processed product thereof is added to

o PSR )l PR et
therew@e@d&;ﬂggmmcé\aﬁulawﬁges'%e1ebh&esst ep of preparing soy
) sauce norom mash conprises m Xi ng Soy Ssauce kOj [

(2) Theinbdth@DacconliRH 00, (Cobipfisime mictitpies samTkofi it dqueous common salt
solution wth respect to the soy sauce norom nash.

soluthlmto W%ﬁ%éaﬂf@c@pmmgm@éh (mpcturah(ls)a phasphatase contamed in the
pr oduci n

moronalc ] g{l‘l%ﬁﬁl “bﬁ}? ﬁtgstg{l%ttg?t—ilﬂg?tﬁzt& i 903{ ISﬁlbce morcgm mash 10 yeast
fenneﬂgﬂ&fpr@ft@lgﬁng %&Fﬂ;g@mﬂﬂe& hfg@%ﬁ@féﬁﬁemg@ E&%alﬂgshqoronu mash;

cont ai ni n

inactiating Ut lphedpheis< aniitaindd i the WesdUaR1YWal Gy | Sudy ai&RH mash; and
: by the nethod according to any one of (1) to (4). 3

adding @)altA germinatetl aivei diea poencatedi prgdwbytherenfcte thhipbhspihstase-inactivated

obt ai ned, bg%‘pr oduci n nd acga umul at | ng 5'- nucl eoti des
soy sapge mgipreimash prosrce Aadkarcrmulptes yyauelelidespr oduci ng

3) TR LA a according to (2), wherein the step of preparing soy sauce moromi mash
comprises mixing soy sauce koji with 200 to 2500% (W/W) of aqueous common salt solution
with respect to the soy sauce moromi mash.

(4) The method according fo (2) or (3), further comprising, subsequent to the step of producing
and accumulating 5-nucleotides, inactivating a phosphatase contained in the soy sauce
moromi mash containing 5'-nucleotides.

(5) A 5'-nucleotide-containing soy sauce which is produced by the method according to any

~-one of (1) to (4).



The term "5 -nucl eotides" as referred to herein neans
flavor - enhanci ng nucl eotides including 5 -adenylic
acid, 5" -guanylic acid, 5 -inosinic acid, and
5'-xanthylic acid. In the present invention, yeast
fermentation of the soy sauce norom nmash may be
conducted with a yeast falling into the soy sauce
nprom pmash fromthe air or a yeast naturally m xed
(6) A Prpgrleqtidewgptaning soynsspeswhishdh obtainerd by pradusine dodjaccumulating 5'-
ifh.a yeast inhahiti a fernenter or the |ike
mcleide 37 s ea700gy asids & for SpHCMERHOGmEthadh o yeast
artl flci abl n 1.0 SQy. sauce norQmi h. . .
prhs iy Pt RORESY o ehdtean nei 8 B TR Aos FBsipe, pucleotides

includifes iadeadlicheld SBRNE 88d] Sindid E&i&,%h%'%ﬁrggﬁic acid.

fernmentation. Lactic acid fernentation may

chonthecpresbntvinventian t yeastafeintdenthiet of tie 03! daubd nioédi 1R8h may be
soy sauce norom mash fromthe air or lactic acid
condugtedveth ayeast \aHing ipto the sestsaues wotdmai mash fsem e aiworengeast naturally

. h.fromso sauce.ko&' ,.0r with lactjc acid bacteria_ .
mlxecﬂ' H‘ﬁ%ﬁ‘?% PG SHCF SRORORY &R %‘r fromesay| sa8ce KakaPhiviy a Meast dyhabiting a
- AQle WM I 1 ¢ acid bgcteri e
O T30 BB B S iy e

to the 36€ SHdaReoM fbsH, he present invention, a
5'-nucl eoti de-contai ning soy sauce can be produced by

prrstruailng thensbyasaooermh@bdmi gndsh- 18 usibRotekddeslattc 96 feaud&@ation in
...morom n?sh w t hout externally adding 5'-nucleotides
addition {¢, y¢ask fezmyniation e Fraste mridiganent@ia map de choducat withrgctic acid

e. tion The present jinvention wll be .
bacterf ol Sk R YR oo SR . o i i st natraly
ixed¥Ritd XheS8Yy SAKE BRI ok ol e ! i i
.J.fmxe manner Sy sa aefglgl‘gngaﬂflﬁsnhgtﬁﬁfgg&%? s{)drcé?\ﬁzohlg %r_so.)al 2‘% geid, bacteria
~ inhabisipgai fermergeraomthe liké coainied the o QERYe! B6SMTIndsAJoPwith lactic acid
- protein_ingredi ent obtained by heat-denaturation of
bacteriarHEigiady adiedrte theergy saydganeromi whaslat gl uten, or the
Ihlike wth a s ch ingredient obtained by _
ateotidhatic, Wit e BsRtion paiclepfidercontgiaingesayzgpice can be

i ke: ' ' e r, content of the . .
produld b Prddsbi aof el bl Mgl SR BHPERY G Yo” ikt g vithou
- externaily bddifg Pi-duftlcatiiey into b SoPdansPRGEGS magh as

Aspergillus sojae, Aspergillus oryzae, or the |ike;
and culturing the inoculated m xture at 25 to 35C for

Best Nodist Chiing O Bremiann. | nar odi ent to the Starch
BT RS A o L 13 00ty
(Prepad@idNdf. So¥dablcd RE;i)

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 water content of the mixture to 35 to 45% (W/W); inoculating the resulting
mixture with a koji mold of species such as Aspergillus sojae, Aspergillus oryzae, or the like;

and culturing the inoculated mixture at 25 to 35°C for 3 to 4 days to prepare soy sauce koji.
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remai nder being the starch ingredient, i.e., 99 to 70%

by wei ght. (Preparation of Soy Sauce Mrom Mash) Soy

sauce norom nmash is next prepared. Soy sauce norom

mash i s obtained by mxing soy sauce koji wth

aqueous comon salt solution. In the present

i nvention, soy sauce koji is mxed with aqueous

c | t solullon t aratio of 100:200 to 2500%

( ugh{ Fropotiionapf thg Rierss ingredignhdo By stargh dngredient is not

pari 5 OB 9 50 DB 0 G ER P, SO B v e

remaiftie® BEME thd W&ok 'n%rl‘edl&ﬁex &.299 (8 780 bp Q¥ lgﬁtauce koji to
aqueou$ conmon salt solution is important. If the

(Preparatidmoof@oySpueoMoreahiash) salt solution is [ ess than

: 200% 5'-nucl eoti des cannot be successfully produced
arey savee unarpai eelshiis newnprepared. | $ost baice anorome xoasbds obtained by
2500% 5'-nucl.eotides cannot al so_be successfully

mixings,SQy FERGF KojH VHL ARHFOHY eamrrm HesOMlivar  Walke. PIRER intention, soy

- sauce L(@'tl 18 mﬂfegg’g e&qﬂ%g@%@%ﬁ s[o}]u 10011}‘%1& qﬁ’r%@%@% 9500% (W/W).

I REPHRIRY HCh¥wARPs6Y Yauckh { |
ne tgirsoduced and acculfrguol %t e%lu srmgsleegmzkraﬁ@ ggu o%&gokr?#oto aqueous

- commsa|shlt solutibn @l G00r abeme 1260 td Hisout 186Nt InGhe Pradbmriabéntion, the ratio of -
provi des a common salt concentration of 5 to 20% by
soy sajies lg0t to(agugqus Q«?ﬁmmp*aétfsel@bnys impogtant7 %lf thedatipef aqueous common

i SRS rtR, i Bk ot red e the T
ace ‘?dtéd Wid N RAHGOYS dﬁggﬁgsg etect'iss ?5;65"/“‘5" e e%ﬂﬁ%sesci&got also be

Gr nore I ngrediéents rorn sacc arr des such
succe@ﬁﬂ@uﬁﬁfduc@f ane aseigdilatedl 900n fhe URhGSBar0 et fHéPStio of aqueous
starch syrup, malt sugar, and the like are preferably
comma desdt scciuiuthe ttscsyy sBee &ojivis G20 e 2B00%e(R 0Ny theeyspstagtows and
can then gr own r&pl dly, and_5'-nucl eotides can be '

.Propa&tﬁﬁjmaa 3 O ATHUA BetieS grrguedicyd apd pscuplated groashly.

i1 - e t The npr.o nash..i s
b el b SR GiRBhn JHE AT GF e PR bR 207 Provides o
loRQalt e&%ﬁﬁatm Ferioveey Wk 78
cc}mmt 0 gay, t he di gested nor ome%yag |§%dreg¥gef%3%l?hﬂﬁela7ts/e’§nd most
preferably 18 0o t1dY80Caf fltrate slaamad sviica the so muﬁ&smoﬁnhﬁﬁialsllﬂ @btained by
temperature of lower than 80C will result in
mixing §ay, fqice kelhwtihr?as@wa:pnmondﬁlttsh@tlpm mnaxr@sged deri ved
atin

t ORE o Hore anesiisnl] Sl a0 S atife e pah 1 W EaRRScsueer, high
-fructo%ér 8(&12’1253}?@;%, sabar %ﬁr}néﬁ shdle, SV mIAHE arg%'i'&g}abwaﬂheHQO the soy

sauce moromi mash, because the yeast can then be grown rapidly, and 5'-nucleotides can be

" produced and accumulated smoothly.
{(Inactivation of Koji-Derived Phosphatase)
The moromi mash is heated at a temperature of 80°C or higher to thereby inactivate the
‘phosphatase derived from the koji mold. That is to say, the digested moromi mash is
preferably heated at 130 to 80°C for 2 seconds to 15 minutes. A heating temperature of

lower than 80°C will result in insufficient inactivation of the phosphatase derived from the



At a |low heating tenperature, the processing tinme is
preferably | ong, whereas at a high heating
tenperature, the processing tine is preferably short.
(Preparation of Yeast-Fernented Soy Sauce Morom Mash)
Yeast fermentation is conducted by culturing and
grow ng a yeast in the soy sauce norom nmash obtained

» rg% m Xi ng soy sauce Kkoji w th aqueous common salt _
koji naQl,in geirasty & hrating demperatirs e¥ceeding 1365C Jaumet prfereblie because it

canse{ G RR b 12 S0y Sk BP0 B e Bt GH s auce morom
Rt lovy RO Rperf B8 e b AR br BB, IR eyt e

heatinghempahted) the mocdseing tikrSs bRFGHRY sRorgonst ant  val ue, :
' soy sauce norom nash after the conpletion of

i.e.,
(Prepayetiaat oft ¥eaveRtratented, Soy Raued BMorémiMastds soy sauce nor oni
sh with a rising alcohol content, i.e., soy sauce
%P%fe%léﬁﬂpﬁ i kendusiads by epltyrng end eraveng &t yeast inTHhe soy sauce
e f,or. u I n.the yeast. f.erpentation of the present
mororkB8Eh AinbE By i Sof ot koif MR Aafeond ey sy plton.
a : S|lC
R Rl Repiickih, 1 SOZ R RN, blef Wor T FoPhsd to yeast

fermettatidid % (Wil toRsaypiseSerafen®@lsof AEER HERTHISMASH! UTBe term "yeast-
osacchar omyces rouxii, Candida (Torul opsis) yeasts,

Zy
feﬂne!alﬁg SPY lseddesinpromirmdadd’ iy ept tiimited to Aoy sazce uhorons dnyshaint which the
al hi S gr ef.er abl dded to the soy sauce norom mash so .
cohql goftepthags deached a gonstanhyalug, ije.,\s0Y eauce gqrempgiash aferghe completion

ot R, S L B STRABL LA Bl e
ie., soyHRAOEE mBRnEISAsh in ﬂﬁtc%hfk@%l'f P/édgt fPREARSdn, 1T the anmount

is too large, the cost w e expensive and w |l not

bEheeymasioior osd in the geasafbrmkntation 6f the akdsyntaiddémipnds preferably a salt-
' pre-cul tured yeast, a yeast falling into the soy sauce
tolerantysoy pugershstithapan e 25w epidly je set sanes moagthiymastxwith a common

' . r.of from so auce koji, )
st hfiehlf, B0APHE S0 B, A8 (T SRSt i S eass ineuc
; s Be\ t . i
Zosos kR Rl el S PO, M S5 GRS REE, 1BIAD
| & ppe-edlaredleascio peifeiably ddde@to hek@Pidce Rogbhi SASH FHER there are

gs internmttent or continuous aerobic culturing,
1 x 10540 dat 1®reedapenit grof theomomamianashn  Hithe amiount afihe yeash i too small,
Althqgﬁ,l}gt e%ultérirz%ten'perature and tinme are not )
moromy mash with 4 Yigh Srppeleptideironisas sgnnok b, easikyr oltieipeds in cgrisest, if the
: t,er | A { of 20 tq 35C for 10 hours
Pl RS L HAREELAE 185 by B et
: 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 mash (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



In the present invention, the soy sauce norom mash is
preferably subjected to lactic acid fernentation in
addition to yeast fernentation. Lactic acid
fernmentation is conducted either prior to, or
simul taneously with, yeast fernmentation. Exanples of
| actic acid bacteria that can be used in lactic acid
ferpmentation include typical salt-tolerant soy sauce
at a maggaial temperaurepd 2Pdp B&°C sudiY hoyrsediodays.cand in phdishlar.fer 12 to 72
and the like. Lactic acid fernentation is conducted by
adding lactic acid bacteria to the soy sauce norom

”H?ﬂle esteﬁ@fnvgﬁfd'n? ivif aﬁcé]'gst% 1'81 &1a§(h ils @refe%b! g):; Flﬁjgécted to lactic

gr am norom nas and then Ral nt
acid femhamationeiahaddition MOTRS0 feﬁﬁéﬁtaﬁcﬁ'{m Rt a8idoferrénthttom3R Conducted
for 1 to 40 days. (Autolysis of the Yeast in
e1therma)s tlo, e rsimulfaro Sy vk geast/farmentatites h ) EddneplyseafSlactinacid bacteria
yeast - f er ment ed so%/ sauce nmorom mash is
that C% %@afisiew Ingticagpid fgrmentation inpladeolypisaRpak-folesanttshi sauce lactic acid

bacte S35 Medben h%@oyh?%@“ﬁsﬁ%%d mash for & cortain

pEidti‘BdacfE:f férfn@ﬁtan&l('tlsobc}fﬁh&e& %ef Cl‘a@t‘iic aélﬁ ba@?éﬂﬁ& e soy sauce

under sufficient conditions
‘mororill ma ot thenthede ard1@ xyEASS 1 QGTOGV:@H% ;Eélil/grm%@the%&foﬁ{l %E)Asu and then
for exanple, at a tenperature of 40 to 60C for 3 to
maintifningghe tubrarhiensshra @matromemasls teimpemttre af 13663 5% fopll Yo 148 days.
ire a conél derabl e tinme, and the dissolution

(Au"ogislsﬂféhegg%f’éf in Yieast-lernenied JoytSsuesMosemnbMasiui ce wil |

f
oFhe PP b SLEPCrmleheNY S mtromi Aash bR gty autolyzed to
dlssol(z@kﬁ\i&qwiﬁ Y &éaspe AIRBE'EIE &4n 1R doABudiDd B heainlr% ﬁﬁ yegst-fennented'

which is not preferablé. If the tinme 1s”|less
soy sduoe mromhenash Ssi0d wtitain pefiod bé tiyeas thutelesis e dorfdiétetl Sfor example,
' insufficient; whereas if the tine exceeds 72 hours, an
under gyfliciensrcopgitionp do ﬁ“ﬁ’t}’amaé@l‘ir@ disselution oo theeeshst-dekived RNA, and

T R R N NS U T —

- is lesé 1§1a1t1 b, ré%ﬁﬂ s il ?e o?l‘élldéﬁb% et%rﬁ %rthe Hls%]ﬁﬁor} Of the yeast-

her eby i nacti vat e p ases
derlvedl RN@oirganhs Iﬂiﬁorsme huies vv’olll kejt |beﬁ§.ifﬂc:1en1¥ Qﬁ&!ontrﬁs’i‘cff' the temperature
acid bacteria, and unwanted bacteria. That is to say,
exceedshel ﬁea@pd@ﬂﬂm}i\’yd s wyrm dbeavdeg (@if-odor) valbeiimparted to the moromi
pr.ef erabl ea 130 tp 80C. for 2 seconds to 15
juice, [HGh Iscnet ?lﬁélee hiéthffﬁanft Sigey thaw Bhquas, |th%§lsmhatwne@f‘cfhe yeast-

denvetdth'é\Q 4%%&13{‘3 gvth \/\;1 }’ 18 m}%eerz)lggégtg 22 X hata%ts egvgdlol‘ will be

I'Cl ent, éas |
1mparfé@|t@ﬂﬁtd1&6nﬁfmésﬁewﬁ1@b{1%?%fémﬁl@m mash 7 will
proceed, which is not preferable. At a | ow heating
(Heating wp dntdlyded, SotytSaupe Moesaai Mgsi)i me i s

hours,

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 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 80°C for 2 seconds to 15 minutes. If 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

7



preferably | ong, whereas at a high heating

tenperature, the processing tine is preferably short.

(Addition of Malt, Germ nated R ce, or Processed

Product Thereof) Malt, germinated rice, or a processed

product thereof is added to the phosphat ase-

i nacti vated soy sauce norom mash obtai ned by the
rgcedure. |n_this step, RNA is deconposed to

above
will prosesd, 5?"%%&? RYtrelsiablyy e kv heatingrtemperaiie whe processing time is

preteriBlfler s b AR e FRELS s e Rt metganly short
(Addll@(g{ @Elﬁﬁﬁ @ 21 ll;fli 141t9c‘1\’R‘ﬂ;Q: Mﬂo@é@ség pl%'d&&' K 0@) V\heat

I ke to root and germ na supplylng
IMaIM gémmmted rcé2of @ #8%6s6Y Wo):lué‘tnﬂleféof is aE&rd RXMePiRsphatase-
) barley malt can be obtained as fol | ows. Barl ey is
mactl\ramlescefe&dmcm meztrei mash ebtainedibyrthe ubeveoprot@hire AnGhisatep, RNA is
to 50 hours and then water is drained. The drained

deconwaﬁqdeyo iferm sYripuelgeiides| Yy deq aetien of thy coppme exaimpled: in the malt,

germifyld Boc of BioCeFRIBRHLEEE 5 1o 15 om on a flat plate
OF hePm&Ie f& &k &n ftﬂcqg{/e tlﬂﬂ% %tﬁ]ﬂ@%g%%ﬁowﬁlg lt@? ﬁc:l(lafng%%), wheat,

to 25C for 7 to ctasl on

adlay ar the Uike 3 rootat Ig@ﬁnmﬁi@ﬂi?@dpplplﬂght GiithtviRed@n |t@¥8%3(W/W)) and air.
i ntroduced into a cylindrical steel, horizontal

For expeaple.nbarleynmdit aap baanbta.mled cweidllows. geBatileyaisemwbel‘s@i in water at a

rotati.ng th um sl ow y; a box gern1nat|on
tempeFiera G 110 2595 &6t 40 tqéozaeuqmap@%yn et hdrordl. ¢ e dieed barley s

ol S Bt ) PN e e s
depostél tdi‘k( thiRkAQR 5T 3 &fj IS’Qn{ Bﬁ o HRCplateOoa cBHér@ﬁénﬁ(ﬁﬁ‘ Qﬁd allowed to

about 60 cm and allowed to germ nate while passin

germmaje gatuiletos 230 fdretitoal O dayishmathgbeckbiondl aibéye; 2Nk drum germination
Germnation is term nated when the |l ength of | eaf buds
methor%a% Whichoihe badewistintppducednto aegtindrisel steel, prigontal germination drum,

5 D b S5 B BN
Wh1chraef@20 afl1dng, @% m8E oL tank G gﬁﬂf ddiBdn B @&eﬁpﬂ%t\ﬁﬁl holes at a

content of 40 to 45% In the present i nventi

heightpsfed @ talBDecrh drons Qheﬁtanh%ﬁ@ﬁﬁ@ﬂd PhO Bty ROdcpbsifd &Y the floor to a
heat-treating the green nalt at 60 to 80C for 10
thickngssnof @boqto601@m rod radlowgd yto rgerinireite) evdiilet passing dnajsterersaturated air
until the water caontent decreases

|
througfthe bEIESo AT o W BFIRHATCH (HAGE o HEQESGh SEisaf b has become

about §J‘§Cllﬂe 0 T{i (Bf tﬁé %1%%’?1 ?gsglltﬁ'nﬁos g}% bé:,rlgg qulteffgglrlsgbl bifel%gn 1‘%%
Whlh& ﬁlatltsxafﬁzﬁi \ﬂ?en Eé}ﬁﬁﬁ’d{ﬁn' dperdBbR G Hl’gre?é}ﬂadat%cdé mék'@%h' M&t".  Green

5'-nucl eotides, while exhibiting a very | ow

malt s oS plaEt asateat b ¥ tty 45%A [ihalpbaisasenaaiton ftys ipgeferable to use a
di sadvant ageous i n produci ng and accunul ati ng
processed prpdueioplitgiaed bpheat-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'-phosphodiesterase 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.

8 .



Germ nated rice can be obtained by imersing 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 malt. It is
preferable to use, as a processed product of
gerninated rice, a processed product obtained by

m; trg&mg% E ggﬂr ated rice at §0.to 80 ¢
| 1ped f16e 180 1B 9 n?»‘/ Famessing niplled Lice é’& rowh rice in wa er,
drainil%me? %e?gf 6ﬂ1°£«d%e§g8fg%?d§$&(§ reé&ﬂiﬂgj 1i éﬂﬁ tﬁ‘@%}eﬁﬁe manner as in the

tent ecreases t ower , crus
preparéfibi€ &f G4 TG Prefdreifle tdRe aﬁﬂ)ﬂrﬁroééfssefdhﬁroﬁﬁéttof gerrnmated rice, a
germ nated rice, or pr ocessed product thereof added t
~ processéibpsdyct ctasioed by heatitreaisg thesgepmﬁ‘faﬂerdabdeyatBOtto 800Q0for 10 minutes
relative to the nmorom_mash. The unit "% (WW"

- to 10 h@urg,\’exﬁrégmgetae theatHegatadreerminatasd pes ale¥° Gy lotver watildhg water content
nt of ,the, malt mnat d.rice, or
decreaa%@@&f F IGPE d3d CTRBPE dhe Jriftaapiaiss Tidke vt wei ght

IR t%an nge (@@V\)geﬁ‘?%&%gecoogpc% p%%%rﬁi ﬂg%d%?&e@%?éﬁ&ed  the soy

sauce RIDESRNOALIER RS msm 2006 OWEWS k€l4tiveaehe ASrdrhi rh&% The unit "%
nay

amount exceeds 20% the soy sauce flavor
(W/Wilete mefermt eto imtremhls| ﬂlenpd:rcqnﬂmeebﬁbhce dryT veeigiidlamount of the malt,
deconposition reaction in the sgy sauce noron nmash
germingted e, hereptrees Brodustbercebirlaiect tha Waievaightiamount of the soy
sauc m nat d rice, or processed product thereof is
e%ﬂpé ™ conducted at a noromi mash tenperature of

Hﬁe Lx{ovPdisalesd fibh 0fod- /‘V@ 8th§ 58&om c}%sﬁﬁnz%f RNA by 5-
hours. If the tenperature urirg the reaction is |ess

phosphdtiest@ads, may desdy slovd aclrpasif tthe Bmolht exeeednNEN% | (WYW), the soy
and a considerable tine will be required. In contrast, .
sauce Havqranpedeteniorateewbishés na prfaabls. not pref er abl e because

sgyp %ho‘?lesterase wll be inactivated. |If the ,
SRUPESIIQN STeREHGR 30 b 53OV Sahshc | TEeRoMefash via S'-

phosp}(\%chésté}%e PEntRnLOS HE qhk ?rrglgth%%ﬁfm el fd ?L‘Hr{aéeg &N eé(ljo}ﬂuclénthereof is

sauce norom Inocontt ast
preferddly BQML&tedt%ﬂﬁ bR AlaklPfenfferathr@ @ BBRO TS TRRI Wt WipH of 5.5 to 8.5 for
_ occur, and an off-odor will be inparted to the norom
3 to ﬁﬂshqumhl dh the temptraprefdnigl the éactie jpHesurtharg S5P@, digestive
reaction_is less than 5.5, the enzynolysis wl|
decompasigipp Wi lsbmfneaﬂwsam@owpa%@eaawe ttmwk}mheuewed In contrast, a

el e g SO hAShtal b B PGSR s M macivata.
If the H&%n&’r'nﬁfe lfs @@sssx% SRNGE, SALIebiesAlilI%R ?le Iplé(%}ué!@d %cgﬂcumulated

I ncreases, which I s not prefe
sufﬁcﬁnﬂjﬂi.mﬂhe @by grce pitramnninAsh; $OYorRAIsE 6f iecedds 2WRlsdurd, AiwScoloration of
obtal ned the action of the nmalt, gerninated rice,
the meyory marsh %ldvqgm dod an pieedenfwilldie ibwatedth the maroin mash, which is

t ubsequen t e
not preHerab? SI?%he P urmg the reaction is 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



9 however, it may also be used in the subsequent step
after adjusting the pHto 4.7 to 5.0 with an
aci dul ant (such as hydrochloric acid, lactic acid, or
acetic acid), as required. The pH adjustnent is
preferabl e because a soy sauce with an excell ent
flavor can thus be obtained. (Heating of
5' -Nucl eot i de- tai ning Soy Sauce Mprom Mash) The
howexer, HAb@ie HOsEg i e AHGISaY sadder VSR ok to 4.7 (0 5.0 with an

: i.ned h . d tains. .
ool OB THE L BRCUED, SR Wl s, e
adj ust%{enp {SQERFBI: RALG!S Egﬂe%ﬁheang%%ég%ng ?‘lgg%ﬂ. cta_.]u'tﬂ’?ulssbe obtained.

0
eat-treated to mact?rvate t

(Heatimgrdfiss NualebtidepCerteinaiyl Soyt $rice MitoR®dlashy eat ment is
conducted at 80 to 130C for 2 seconds to 15 m nutes.
| The Aenupdeatidergonteimrey swiyusarcd moBME mashl abteined bhthe above procedure
jnact'va&}:ﬁon of .the  phosphatase derived fromthe soy
contalpy i Phpspbatags (derivist fiom dhg malt, caerminatedr praduetf onf processed product

theredf PR s el L Wa B pndreRiee Wi hout | a
Rab phftRAIMS Vrefel bR TatViild laé%? tlregt?neﬁg %g%o%ﬁ#@?%% %Q gc))/ 130°C for 2

h
5'-nucl eot1 des produced and accunu

secondatic &5 muinotes. MAske heating ecapaned s8I Cl STower Be inactivation of the
5'-nucl eoti de-contai ning soy sauce norom mnash after

- phosphafessdarived fiom thenoy same kejlival qoebs $uffitientc ohpreasi€ éckxaesdls 130°C,

iltered according to a commp nethod, resulting in a .
the colighi G108 SG7 58 DGR Shash el eBRiert W st pistemplecs Without

e ' ' r.ei r. be descrihed in .
» heat IRRRERAER iR e bl el B SR Fae Brod 3 i ginhutted in
the so¥ sadke rAOEm3 ntheB efcl R2B6nP&Ie@Wnd Rost. AVP and 5' - GWP were
nmeasured according to the follow ng nethod of
ahbet Yrnngediderootagong dep sastengndriwai HRASE afet el heat treatment can
%}Jh&% of Anal‘izi n% 5'-Nucl eoti des) Col um used: YMC
subsegaicolly gy Spappressed; apd filtorsd aerordingnior aeerimed msthodyiTesvdting in a soy
A )1 Eluent s 3 .M KH2PO4 70% CH3CN 30% Fl ow rat e:
sauce _k(\tngl %ﬁ“ﬁgﬁsﬁg%é%ﬁraeg?lgg%tm e limt: 150 Kgf/cnR
Examp@yel ength: 254 nm An undi | uted soy sauce or a 10-fold
di l uted soy sauce was used as an HPLC sanpl e.
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,PO,4 70%, CH;CN 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.

10



10 The anal ytical values of soy sauce ingredients were
determ ned according to a nethod described in "Shoyu
Shi ken Ho (Soy Sauce Testing Method)" (published on
March 1, 1985), edited by Japan Soy Sauce Research
Institute. Exanple 1 (1) (Preparation of Soy Sauce
Koji) Soy sauce koji was prepared froma m xture of

raw wheat and de-fatted soybeans at a ratio of 99 to
1%?( W’@WC léessiﬁjéeﬁ’fswcgl ingredisgtsyasre sletsymingdl greording iaw method
cescrlBPRL 9 AP 90 (RIS TR R T RaRe SR 1, 1985,

editedgﬁ%ﬁauis@y SARYRMNWL REridyed er and steaned; and then

oth of t'he resultants were nmi xed. Water was poured

Exampletlo the resulting m xture to obtain a norikom raw
material (a mxture for preparing soy sauce koji)

(1) (Pigpenation abdey Sasaleii) of 40% (WW. The norikoni raw

terial, was inoculated with a koji nold for makin

| s sauge gOJé@@é,pacFméedt ] acw q@gw@ﬂ}eabﬁyi @q-,éatted sgybeans ata
o dF R B 8PSt Oy B s vas s
and cARBRSH 88dé2dihe tb REESRY R %&h@d;spiﬁwgm‘j@g’e@%’ 'og d(e-%}ttefgo ?cgrrl:r)ieans was

(Preparation of Lactic Acid-Fe auce

soaked/tias 12@An(V BY) oAeaen usd cosurmed; aad theadili b0 théMesilitants were mixed.
di fferent concentrations was m xed with each portion

Watergyasyygrgshonte theyrefdiingmixtiire toeobtdin g aiythaim exiv saerih Emixture for

- koji so that..the proportions qf hikom water (water .

preparifhs ey, G5 By By SHET SRSy et Y Siouks momgmtrety materal
. . ' | es. wi commpn

s PR Y, KRR PR B s L B B R BB e

inocule®dt @ixhurd dsdubfkcte@aB . RGY nhkiEEpdBER Thr MR BBuSANPICacrated koji-
was then placed in a shikom container (a container

makingrappriatiis to therabyobtain seystaveeskajitbj ected to the
subsequegi process). The raw material_ was then
(2) (Pieppratien ehlactichadSrimented Sey Sauss Morpmidyiash Samplesht ur e

' t ' . aet hod, d .subj ect ed i
PAafetiis AHREGH T LSioflof S i A e BB bGS yBogf with cach

» . " -f - . ] .
portiof RE003aks by Abesghy STIE MACLHIAG Hox B3 RAMR) fat 8 proporiions of

| shikorBawptee §yatdhesetito prafatamoadini medh) Gveae sl sHBMBNTAde I0klow. Soy
sauce noronm mash sanples were heated at 90C for 10

sauce FNYIGPE JNash saudes vither eoramenowhermaensration i ofeldt%h r(SWiVD heere thus
sQy sauce.koji. A pre-cultured soy sauce yeast i
prepargdy,  ACEHRIT, ORI 25k $PY FAUEESMOIREN TaeRlcaIple Wag fhen 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 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 (Zygosaccharomyces rouxii) was then added to each

lactic acid-fermented soy sauce moromi mash sample so that there were 1 x 107 cells per gram

11



| actic acid-fernmented soy sauce norom mash sanple so
that there were 1 x 107 cells per gram 11 of the
nmorom mash. Each m xture was then honpbgeneously
agitated (100 rpn) at a soy sauce norom nash
tenperature of 30Cin a vertical agitator with a
rotating shaft equipped wth a propeller, while

: assing ai,r (0.5 wn) through the bottaomfor 20 hours,
of the?’t’?@if%’ymaﬁ‘bt aﬁoaeﬁﬁam@%e asdihsh hpmepenepudly aayated (@0 rpm) at a soy
i | e. o~ Aut ol v.si.s of the Yeast.in .
souce JR 8 A e TANRES of A0 Co R Pepfife ol .5 deshat eauipped
ith ¥ 1fegr bouFRSHhe SHHAR
s hgg?%% et’owggécﬁﬁgn aﬁ?gﬁt@{) gﬂtﬂ% at ﬁﬁte enpe%lgtqr ?Jl)rl\gbﬁborur s, thereby
obtain2dg éechrysadtderanentdd)soe sl ry@dmi makldanipteat i ng of
Autol yzed Soy Sauce Morom Mash Sanples) The
(4) (Apeodsis efithe Yeagdn YegstFrnvented SoyrBauraMomaniplah Saempies)

h,ggéed a%ai n at. 90C for 10 mnutes to inactivate the
y e YSRRETPRREgh 88 Kiatics sworque) mashy srmples were heated to 50°C, and

. o f 4
digestfBhd mEEBEEERAN, KON R N 5 P 70c for B0
(5) (Hehting SAutdlyz88S¥ Shuca Mbbah S}}gééh%‘a& ) | over, and

crushed to prepare a proces product. The processed
pieslyeist-naslyaetiey sanceinofuiiithishGhmph¥ovwed MatdPaBetR 90°C for 10
. _phosphat ase- inactivated soy sauce norom nmash sanple.
minute§ todpactiyategbriyeasioderbed phesphe@sessed product, each
r ti o}, uti on intained at 63C for 6 hours
(6) (@§%P|°g§ﬂiﬁ%f°ﬁx%&%ﬁ%§ﬁgﬁsi tion reaction to proceed,
t LN e C l.de-cantai ni 0 auce,
%%%%ﬁggﬁg?g%%gggdmé% A(?e_%qg#llglﬁ éneg}oda was. Rkt 3%ted 3 T0oC for 60
minut®s, dNue Wbt deerG BOAT B} PHeBAhd SRAIHA&] Mgfr%e Rdessed product.
Sanpl es) The 5'-nucl eoti de-contai ning soy sauce rmPom
Bkt progagsed producewes eddadaatancaradunt 90 C5%0(WAW) 6 Batheshosphatase-

nactivate the ngl t-derived phosphatase. The soy
as

. .to | :
macméaéi‘?fic%’ynsﬁl‘%ﬁﬁ‘omwl &MpPs after the inactivation of

t t- Y sphat.ase re .conpressed.with a . |

L R e R L
63°C Bor-HSH hlldy CRRRIAHAGnERKHIRYER ining 5'-

Items Types of the Presen Plrlopggat%?ig%%%#ogg%??%%by obtaining 3
nucledfzlee@ntairinhg soy wiicbmordnnivemshisampred Conpar ative Water

to,  Soy, Sauce Guanylic Acid
(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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G assification Exanples Koji % (WW (ppm 1
Conparative Exanple 1 50 0 2 Conparative Exanple 2
150 0 3 Present Invention 200 3 4 Present |nvention
350 15 5 Present Invention 700 50 6 Present
| nvention 1000 72 7 Present |Invention 1400 40 8
Present Invention 2000 10 9 Conp arative Exanple 3
2500 0 It can be seen fromthe results shown in Table
[Table T} hat where the ratio of aqueous conmon sal t

Soltethd PN Tgpes 6fth6 Padsedt KO Propsrtibe 68SHiMaan | 208entration of 5™
5' - nuc| Re&itde andEsHNRAtative | WARE RSol Shilcy Pr owiasdicans
Classifi@tioriu] at ed. Ekdmplen al so | be kg (Whel where t (ppmhati o

of aquUe OUSmsaeVe Bxadlé 1 SOl ut1 onspo soy sauce Kkpjli

exceeds 2HRIVaiveEx4kIAE £011 des Cpgpynot be|succesgjully

Br OJUCEU apdscaf bR €0, as Wiaga (Ne case apbaye. In

QONTTasT, plschtldviiioncen | hal Wgre the(Tari o g%

aguecou Copﬂégéqtﬁ@énftloﬁm utTomt O7®Oy bd,l(..e KOJ ISOI S ZUU

0 250 W"‘Fﬁ’eé@ﬂln@qmlgﬁ'“ EPtTUES 1T DE P oduced zmu

qLLIUIILI dl Bﬁ_ﬁgeﬂmh&mﬁa IU I I Hzﬁ ILui dali, VVIICI EOLIIB

!8'd.|.| U S Jﬁr\ése'nﬂnﬁéﬁkﬁgl{u\ Adl vy, a@OGanca VVIAI. II Vﬁby III gll

p = guallé lﬂpa}'ﬂlv l?lll‘:”:all EO UUL Al IS\::IAEA I}JI T L

1/
T r at1o St €€-1<6{ Sey--satce—kKo+—was
|\ / \ |

p]‘te:parlmlsefenoﬁmm ﬂm)mwlts shiowmnain Wﬂﬂatl thiat Iwhlhee fheet tatid of aqueous
soybeans at a ratio of 75 to 25% (W .
comm@ﬁeeql? iseltipy  to7soYyanee Koiinsi sk Ban /méaﬁuc&mdes cannot be

d . gru according to a common net hod; 25
Succespsgl? gduc g‘%fm%fn%g‘gg ‘?atted soybeans was soaked in

1RQ% (ai%\@e s‘%én nat Whefénﬁﬁe %tﬁ?gﬁg% ueBRcdnk@Bn Rtk Qolﬁﬁoﬁ Bfsoy sauce

resultants were m xed Wat er S poured onto

koji exexedd 25000, ' -xticleatides caltoaibe smdeﬁnﬁlillyklﬁﬁduceﬂaawdmaémﬁmlaﬂed, as with
wth a water content of 43% (WW. The nzori kom raw
the capggbveal was i nocul ated with a koji nold for making

Isﬁ%(asﬂ teg%%l: g:{e g!?egmgmgwgg%ﬁgmagan?tagggous %Qr%mot}]n salt solution to soy
sauce koji is 200 to 2500% (W/W), 5'-nucleotides can be produced and accumulated smoothly,
and in particular, where the ratio is 350 to 2000% (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 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 o 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 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.
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to a koji making process for 72 hours in an aerated
koj i -maki ng apparatus to thereby obtain soy sauce
koji. 13 (2) (Preparation of Lactic Acid-Fernented Soy
Sauce Morom Mash) One-hundred parts by wei ght of the
resulting soy sauce koji were mxed with 600 parts by
wei ght of aqueous common salt solution to prepare soy

©) (PlpaEBan PALE S RGBT o Pes duos MOTGRa BE) Common Sai
¢ P blsfior BaSs v SBIREER: Pl rispRr0 she SN THE Bk vigh 600 perts
by wég%ﬁ;b%ﬁ%&g?og]}f’ﬂéﬂ faltTgb@uﬂo%wo;@e;%é e&ﬁg Wase WiEBmi mash, and the soy

ecte ssol ution at nor o mash tenperature

sauce Ghordbfe i@k GV 4di flgeetidn & kIR RofRiRed, Tinguruty enhedn tsalt solution
lactic acid fernentation for about a nonth to obtain

had al @otmen sali derfcentmaivnethchhadithe permoni sai npedtigfion Bf 3he soy sauce
Thereafter, the steps of: (3) (preparing _. X )

morom Fash reasntly e(&V/gfay dhe aav s aterial Wg%p})en s(q@;ected to dissolution at a

o VAL USSR L5 L Sl o T 01, SRUER o
acid AWt oHFS Abont thoﬁﬁptgidﬁﬁi@}a@ﬁ& hei QSRR HoRE Wedsh with a pH of

and (7) (heating the 5" -nucleotide-containing soy

5,3, sauce norom mash) were sequentially perforned
according to the same nmethod as in the production of a
5Therpafedreibe sps ebnt ai ni ng soy sauce in Exanple 1,
t her.eby obj ai ni ng nmorom mash. in ich the

() (PrrppRingETasTEAMEHEH A SWES MQPBIa#nact i vat ed.  Conmon
(4) (3Bl zinABe LORPi:AREG k.l RUBRRHSA! Bhuod Blobdmd Balii?, <0

e “nof onT - nas ove. “The soy

(5) (hEAMGENEBIORFed B aUeSmEIARGAMENT | ¥ aged at 20C for 2
months, and the flavor was adjusted. The resulting

(6) (addiyg 8 medteprooasead prodigdt); wad t hen conpressed with a
filter cloth to obtain a 5 -nucl eoti de-containing soy
(7) (hegtingdbe Fapicleotideisepiainingsoy saypcptmerami @ashbs of

BB g el QRO s SR A9 P prS RS ofa 5-
nucleotide-containing soy sauce in Example 1, thereby obtaining moromi mash in which the
malt-derived phophatase had been inactivated.

Common salt was then added (supplemental salt) to the soy sauce moromi 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 2 shows the analytical vahies of ingredients of the 5'-nucleotide-containing soy

sauce obtained as above.
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5-AW 45 m 5 -GW 48 m Comon salt 18.0% (WV
Total Nitrogen 0.5% (W/V) Reduced Sugar 4.0% WYV
Al cohol 1.0% (V/V) Total Acids 0.3% (WV The results
of Exanple 2 above show that in the present invention,
al so 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
[Tablexelcumul ated in the soy sauce norom mash w thout the

s-AMRddition of bispyel eotides, thereby obtaining a soy

5-.GMBauce contal huggen® - nucleotifles. Exanple 3 (1) First

Commek &4 (St €P O] [£PRPMVNG SOy Sauce Koji) Ni nety-nine
Total WA@bgen DY VeI gfkoqiw/AgW Wheat ywas roasted and crushed

ReducdF LA Mg 10 & 0o Sy et hod] 1 part by wei ght of

Alcohd€- 1 at t €U SOYRGargps_ soaked|in 120% (WW of water

Total A5, Steamed: Tgms gy bottrofithe resul tants were

nrxed—Water—was poufed-ontothe resulting mxture to

[ . g
oBheateults ofolixaname 2rakovarshost that innihepreseniaingentingn elsptwhen the soy
0% (WW.  The resulting norikom raw. material was 0
sauce (kaH RIPGHCEA o PRCIBE o7 v ivel Hh A led AgYRSEYs af adio of 75 to 25%
zcordi t 0 . ' .
3RS, Sk R PETTR FESIORoc Do AR ThE By s morom
mash RAHoSt ke 3A4iA6H 3t SlnkAbdtid¥BKiHREEbRRIAKiATESa sy tsh@deeBhtaining 5'-
obtai n soy sauce koji. (2) Second Step (Step of
nucledtidepar i ng Soy Sauce Morom Mash) One-hundred parts by

wei ght- of the resulting soy sauce koji were mxed with
Examplg@ parts by wei ght of aqueous common salt sol ution

.to.prepare.soy sauge rongl .nyash at a tenperature of
(I)FIQE%EPZ%GPPJHEI Bﬁn%g%gé)‘% mash was placed in a

< e . _ ¢ iy _
e B O e N S O RL AT (o ebiding to a
comm®a Inheth&d NGt Byedveight 6ff detfatted Soybeaisceassdtlsd inrt2th (WAW) of water

8% (WV). (3) Third Step (Step of Preparing
and sRhmsghandgken batht pf shee tesnbiadmwavn ghixed:heWabrowss pagted onto the

was fh heated at 42C -
result@gl}gtgmﬁg jtP eq em aamori (:rmzf I(‘)arW %atg}? rV\%tht a \gzlltleroxvor}tgnet SEA0% (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
agqueous 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 Phosphataée—lnactivated Moromi Mash)

The mbromi 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
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be hydrolyzed (digested) to obtain norom nash with a
pH of 5.4 in which the soy sauce koji had been
di gested. The thus-obtained nmorom mash in which the
soy sauce koji had been 15 digested was then heated
at 120C for 3 minutes to obtain soy sauce norom nash
in which the phosphatase derived fromthe soy sauce
koji had peen inactivated. (4) Fourth Step
dlgesteﬁaw&ﬁéh%l} hestedoat ?Qa@tfom% PHBYER I @ai?lns;@ucseuq\@om@xﬁmlwa@ﬂh) in which

the pHOxes? BT BE) e Y AR et N v vir e
(4) Fohurth s%ﬁ?gﬁﬁh&émﬁ%% I hehig 359?%”5‘2%?“ Mihgym xture

was t onogeneous y agi tate at a’ nor oni

MASkoyt eaer past’ €2 plos@baroydes Y&Iii) CRds Gt &ide tHi thB Ry sauce
rotating shaft equi pped vvlth a propeller, while

moropassEngo dhat tde Sveves iyx 16 "heedls gler fziaen bbtheomofomi @8sh. The mixture
hours, thereby obtai ni &(}3} yeast-fernmented soy sauce
‘was thei bﬁmﬁﬁ@ﬁusl}' @sitated {100 sprap at Aypenopi mady teppsrawg s 30°C in a

verticl el B e R PRAES s g Sth S RicRe iR BA Ressing e (05 wm)
throu% 1Pthe B6ttoR e ﬁ@h&fr@' Q)))regﬁéc 1[?1? g)egt% A Sy Qﬁce%ﬁoroml mash.

ours to autolyzet tep

(5) Fifth Sfupt @uyoleds Sbthe Sadsian Meaa Ferdvbibd SEHﬂ Sauce Moroml Mash)
yeast - aut ol yzed soy sauce norom mash was then heated

agb¢ peast-fe@mented soyl Saucaimmuoms miash vaatitenhatted td £0°C, and maintained

east - derlve hosphat (7) Seventh Step (Addition
at thatgfempgyafurp{ey, ég’é‘EFtPraB[ﬂ@&izle) FEEh nal t pr epar ed

reated at 70C
(6 SiEEEE0Mig of ASREPR SOF AR MBI L 08 07 Tower.
aTHe GeatA8R1}2d REPRAER ﬁoﬁfrﬁ%%ﬁ%%a@ HRGURLated B 1n at 90°C for 10
processed product” was added in an anount of 15% (WW
minutemtot1hectp)latnshhg¢easden\redqmbsphataed soy sauce norom mash.
After the addition of the processed product, the

(7) Seﬁé‘é‘étst%ih(/’sdﬂltéﬁq fMalh Braesssad Brosagt) at 63C for 6 hours

P e g S 04 tan Foaned Pt ReRLBegath J9°C for 60
mmut@? Iapidh mdrgélsz}% sB*@BE fhwek ea%d(:ﬂ%?teq_ﬁ)gpr@fyaré a p%t%gs%atpkgﬁct

ntaining S uce noromn

5Thd§1 pedcesdetl Grodin tniis g $Oyn Sievat BDN6Y (WEW twalse phosphatase-
then heated at 90C for 10 ninutes to inactivate the

inactiviathd seleseboemopiiispaslt ase. The soy sauce moromi  mash

after the, jnactiLvation of, 6 the nmalt-derived osphat ase
wAdier the addmon o{‘ the processed product, the reaction solegon evas rnasmtained at

63°C for 6 hours to allow the RNA decomposition reaction to proceed, thereby obtaining 5'-

| nucleotide-coritaining 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 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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then conpressed wth a filter cloth to obtain a soy
sauce contai ning 155 ppmof 5'-nucleotides, that is,
75 ppmof 5 -AWP and 80 ppmof 5 -GW. (Conparative
Exanple 1) 16 A soy sauce according to Conparative
Exanple 1 was obtained follow ng the sane procedure
as in Exanple 3 above, except that the third step (the
step of prepari.ng phosphat ase- inactivated noromn

nAsIPy, sauge \"M’ﬁoé‘llfn{g fie W%D@GEWP&WI wass pbtained fellavdgg the same
procefile 28 BEXFRIE 2B B <t et i hnd 5 b BB HLRIEPaNSE Phosphatese-

i FOTRAEGH HEBHTARyAhe &7 Gk MR Uhdla o 120°C or 3
minutp¢ RGASMHVEIeaEe pRosPhARR| RriSediibMahe SKERRLe kijatwiRRclaled h

step (heating of the autolyzed soy sauce norom
(Compmstiyg Examplbi2gh t he soy sauce noromi mash was heat ed

at 90C for 10 minutes, was, excluded. (Conparative

ERaTY @ugy agcosdipe dademnaeaiedixagnle 2coapabtained dollowing the same
: proce%%%&@gw 23%, E)\Z%< gg%:p{ %Lﬁ)\éﬁtsﬂtgh g@s anggpgﬁlg%lel% )[z%d 50y sauce
dd ity f ' [ .
mrof AL, B BB OSSR s UG5 i, v
excludgur types of soy sauces obtained according to Exanple

1 and Conparative Exanples 1, 2 and 3 were anal yzed
(CompartivehBxamme 3hucl eot i de contents. The results are

shown in Table 3. [Table 3] Classification Third Step

of* $WLTLRE aecapdipg i [Commaatiye Efample &t was ebtained dollowing the same

5! [ ' t ol,yz.i | tivati
procediré R I BdilfS s, SRebacthe J5RR AL GERP 2t p B nE ¥broduc),
in whit8asthalMptoeedsbPpR M wRhRASR3A28cIBAQEPhat ase Processed

Product” Present 155 ppm O O O O O Invention

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]

Third Step of

Classification Fourth Step | Fifth Step of | Sixth Step of | Seventh Step 5
Inactivating of Yeast Autolyzing Inactivating of Adding Nucleotides
Koji-Mold | Fermentation Yeast Yeast Malt {Note 1)
Phosphatase Phosphatase Processed
Product
Presen_t o o o o 155 ppm
Invention
Comparative ND (Note 2)
Example 1 % © o c
Comparative o o o . o ND (Note 2)
Example 2
Comparative ' ND (Note 2)
Example 3 © © © O *

Note 1: "5-Nucleotides" denotes thé total conceniration 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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Conparative X OO O O ND (Note 2) Exanple 1

Conparative OO O X OND (Note 2) Exanple 2

Comparative O O O OND (Note 2) Examle 3 Note 1:

-"5"-Nucl eotides” denotes the total concentration of

5 -AW and 5 -GW. Note 2: "ND' neans "bel ow t he

detection |imt". The results of Table 3 show that, in

the present invention, the third step of inactivating

- malt progessedaspdiust axsealloeary ireppriant mnd tleat 959y sawe eontaining §'mecleotides in

i xth.step of inactjvating the yeast-_ derived
accordie BB B preses SBEHHSH A5t brobiiined yahautny ohthesesters,
and the seventh step of adding a 17 nmalt processed
product are all very inportant, and that a soy sauce

Indusﬁﬁﬂhﬁbﬁ'&d&ﬂit?‘- -nucl eotides in accordance with the
present invention cannot be obtained w thout any of

t Aesedingefos thel prbsatt rinadntidpplal s@bishiceycoeAMingi Nautieofid® can be
_ _present invention, a soy sauce containing
obtaingd fraye |tepicalaey seuee mre%mf%\'m&lduf thermseyqfi spedialsimgreslmtse (such as
ecial ingredients

s I S AU S et el ol RO oTL o s

h 0 r nt 4 nyventj can thus ,
used %eﬁl%gg%edv%g&% F@é%cgf \g‘; r %%uﬁgg’t @%ﬁsasoffo I%‘Se’ g‘%ﬂ@e’i‘?,}' Qe usukuchi
(light Py lkeRtideU§HTFo (IRAEKsby SACeSRANRS: soy SRS Bhd sc(gl L kS @sonings.

sauce, shiro (clear) soy sauce, tamari sOy sauce, an
sall ofathe gublikationsaaneritignd péleht applichgomuditeddatthe Rpecification are
. patents and patent applications cited in the
incorpoprted herginyin dheingndirety by sefpreneg.ed herein in their
entirety by reference. 18 CLAIM5S 1. A nethod for
produci ng a 5' -nucl eoti de-contai nng soy sauce
characterized in that, in a soy-sauce producing
met hod, malt, germnated rice, or a processed product
thereof is added to - soy sauce nmorom mash with
phosphat ases derived from m croorgani snms bei ng
i nactivated, thereby produci ng and accunul ati ng
5'-nucl eotides. 2. The nethod according to claiml1,
conprising m xing soy sauce koji w th aqueous
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common salt solution to prepare soy sauce norom mnmash;
i nactivating a phosphatase contained in the soy sauce
norom  mash; subj ecting the phosphat ase-inacti vat ed
soy sauce norom mash to yeast fernentation;
aut ol yzing the yeast contained in the yeast-fernented
soy sauce norom mash; inactivating a phosphatase
contained in the yeast-agéﬁ‘lﬁiz d soy sauce norom
mash; and adding malt, i ed rice, or a
‘processed product thereof to the phosphatase-
i nactivated soy sauce noronm nmash to produce and
1.  AAGHEMbAY& produd E?S’tridéfe%tiae-cgﬁ‘tﬁilﬁ[fgt ﬁg@aﬁ&%ﬁﬁbﬁgizéﬁ) in that, in a
claim2, wherein the step of preparing soy sauce
soy-sauoe producingshethed)pidls gerniihXtcd gics 0t aSHueesddQirbdut tHer@lGs added to
to 2500% (WW of aqueous common salt solution with
. 50y saueg peeromi gnashewvidlo phesphatesasodanivied fasin midroofPapismsthedng inactivated,
according to claim,2 or 3, further conprising,
merebgwﬁ%‘é{fb%%“dtﬁc?lﬁ@agﬁ%g'%Fleoﬁfiﬁ%luci ng and accunul ati ng
' 5'-nucl eoti des, inactivating a phosphatase cont ai ned
in the soy sauce norom nmash contai ni ng
2. SThe\WedR h&t@eding t - U idigke s lopi i wi
sauce which is pgo%ﬁétl:ag[g g’ysérﬁlgéérlre Ilﬁjggﬁ ?g It ?%639%{% with aqueous
commansalb selutibn tl pepare doxt @ude mdrori mash; inactivating a phosphatase contained
: 5' - nucl eoti de-cont ai ni ng soy sauce which is obtained
in the |59y pause marei mach; sebieetinizabe phosphataspiivbevatedssy ismcsoyoromi mash

sauce £ om sh in a soy-sauce, produci met hod. 19
to yeastaILénnelggtlon; auﬁyzmg tﬂe yeas?gontgineg 1 tﬁje yeast- egrmente 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 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 2500% (W/W) of aqueous common salt

solution with respect to the soy sauce moromi mash.
4, The method according to claim 2 or 3, further comprising, subsequent to the step of
producing and accumulating 5'-nucleotides, inactivating a phosphatase contained in the soy

sauce moroni mash containing 5'-nucleotides.

5. A 5'-nucleotide-containing soy sauce which is produced by the method according to

any one of claims 1 to 4.

6. A S'-nucleotide-containing soy sauce which is obtained by producing and accumulating

5™-nucleotides in soy sauce moromi mash in a soy-sauce producing method.
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