DESCRI PTI ON PROCESS FOR PRODUCI NG SOY SAUCE USI NG GELATI NI ZED BROM RI CE AS

STARCH MATERI AL Technical Field The present invention relates to an
i mproved process for produci ng soy sauce using gelatinized rice as a starch
material. In particular, the present invention relates to a process for

obtai ni ng soy sauce that is chapgsfcetimgedrpby low turbidity in the raw soy
sauce state and reduced formati on of pasteurized sedinent in the soy sauce
pasteurization step with the use of, as a starch naterial, gelatinized
brown rice having a noisture content of 1% (ww or |ess, a degree of
gel at i MRAACESA RIIR 200 CIOGES O #ritih 1Q BoUS W GAGBL. A TBICKGD BRO WA tRICE In
general, a protein material and a starch material are used as starting
materials for traditional Ja#ghhéaRGEdWAdHRIAIAs a protein nmateri al
def atted soybeans or other soybeans are nmainly used. In addition, as a
starch material, wheat is mainly used. The conposition ratio of a protein
material and a starch ‘material used as starting nmaterials (by weight) is
appr oXierbriepyFigldl. |1 n addition, defatted soybeans are introduced into a

st eam cooki ng_nachi ne, follomed by noistening with water (110 to 140
(Ww%. Car 1 iPrﬁseé"éll%‘@PEHn%&?B“éatﬁsanat’%@r\ﬂ’/é{% Qéoceﬁsrtf(?rdéf@é%!ngﬁ% 58Ut eam
cooki ng, machi ne, and |nners te The m%ter i s renoved, .fol |l owed by
stearn @%f‘éﬂl@éﬁ?&t e St %ﬁl& ERTL IR @p%&}m&w@v?ﬁ%%@i%?%?sure)
for appr.ox 10. m nut es d t eam cooki ng
mch; AP SR et B dg %fa%tsﬁ%@ RASTIEA tgepﬁasfsse%) The
suffi tl t t bean a £ o]
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pi eces and seed koji nold (Aspergillus sojae, pergillus oryzae,

Asper ghdikthSe IanmeR: ¢ B%E{C{ﬂ@? of NGEe4 Qegrleldf QuREINDMALIBL UMDY, bhendreSdtldtant 1's
introduced into a koji productlon chanber (an autonatic- ventil ati on- type
koj i pueguaidron apparatus, for exanple, which is used by mgjor

manuf acturers). Koji production is carried out for 42 to 72 hours while the
tenperature is controlled. Then, koji is taken out fromthe koji chanber.
Thereafter, the koji is introduced into a tank for a m Xi ng step. Next,
conmomaskkround Alitssol ved in fresh water. Salt water adjusted to an
approprlate concentratlon is mxed with koji (the step being referred to as
the "m xi ng" 18t &perdlora prepir Mmatermlopndor 6 rclrra@ﬁemih@nt yed otst BieHEE nor omi

mash is subjected to fernentati on and a durlng |nt tte gitation
for apPRiERFITECESPABIGBHIFRANES ¥°3S/é%t’r°e g*édg RETEM DAEER @ fi‘?i?‘{] & into
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obt ai ne unt is a tarned raw

sauce rﬁét@ﬂafsh by o ?f%ﬂge %ggfoﬁ{ijtlﬁt&?yi%aucﬁx Haiffll u&é%ﬁﬁ& nsc@%@ﬁ{sdﬁﬂece wi th

product speci resultant is pasteurizéd ano

pr esenygbivd ataqcte@hrﬁ hebRring: mtaahh@veqmvedcwtﬁ&tt@ﬁtnlgoanﬁwaefe@t meﬂt
removal . Acceptabl e soy saucé is introduced into a washed clean bottle,
can, arot fte/Witke, Uatdfomedcsedetéd ghvbearl hitg wishbd, ailigiduced Cimew GaRm Pl ug,
or the i ke, and | abeling. The thus obtai ned soy sauce (product) is

shi ppegokitly smaher, oindpasinetieidzat ivaner. s Toaret wars kefenided, tfollaged the
pasteurization step.” In addition, soy sauce subjected to t he
pasteummﬂmmgomdﬁtepnﬁ&eéowekineaxﬂeEErt@dutdi&sk@bmﬁteymgzepmsmyebaune

As descri bed above, soy sauce is a seasoning rich in a delicious taste

( unamapprﬁmmaltﬁlt'si%rr@mt@edtmlt howhéinugecaftingoyh etemen andkigeatachmemdvn
starting materials and is mainly conmposed of am no acids. Meanwhile, soy
sauce SX€mpee.Waishtly usedl i ABajar daanlessnises apresetipr e hegiidieniiystgansedice
products are disadvantageous_in that they do not neet the, desjires of
consu %tte%wh@a%%@ T SRAPEANIATE FP odl PR SN E&tq aauanoxemtétv and # il d
flavor ec itherto, in qrder to Ive t he bove

pr obl ‘Hjs% QOBFB@ess Br ﬁB?lao‘i%Eioﬁﬁb tedatiaeat BrgIRs ﬁﬁéa’é ® bBFn &félls}é& B%ed
rice (referred to as rice obtained by heat denaturation such as bul ki ng,
steam ng, and roasting of polished white rice, immture rice, dead rice,
damaged rice, brown rice, disruptedipolished rice, rice powder, white bran
etc.) as the starch material (starting material) instead of wheat (see
Pat ent Docunent 1) has been known as an exanple of the above soy sauce
production process. According to this process, soy sauce with a mld
flavor, a delicious taste (umam ), and |ight col or can be obtai ned, which
i's advantageous Patent Docunent 1 JP Patent Publlcatlon (Kokal) No
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Means for Sol ving Problem The present inventors focused on brown
rice having a bran | ayer covering the rice grain surface in order to obtain
gelatinized rice that does not cause the above di sadvantages in the above
soy sauce production process with the use of gelatinized rice. They have
found ah ki Bl it Nb 2HieBEOWN kdCId) AW (AsPBFII &/ 50 MBPLeiRts 476:-08, | ess,

a degree of gelatinization of 40% or nore, ang no burnt odor can  be

obt ai Red4yrgitlast TngasHChreb oI Hh&etoM follovedesy mdhgm aheardghRgrat ure of
190C to 220C for 120 to 180 seconds, and that the above object can be

achi evedodiictth tfte usekdf prchcget athahbad (ahcauasndicstatititidmiygei abjif or soy
sauce production. This has led to the conpletion of the present invention.
The presertionnygnriton fias chaepliec onipkckt Bdubaséd onjdrherzabfaearéisndi Kgd and
enconpasses the follow ng invention. The present invention refers to a

pr ocegsodustiopripducicdpudyr $2ted? hwanprihde e kopperpruod iictdnim]lefler Tbet,at i on
and aging with the use of protein material and a starch material as

st ar t KAY 1ratien eitsfromae dioji ehaabst ar Chereafter.ithe kbl igéntaedusied dutobr ek ri ce
having a moi sture caontent of 1% (ww) or |ess, a degree of gelatinization
of 40%6?1”0%L MHBg, Sigthd Nextp GPREn t 15 shepolnser igi freshrisatgel Atalhwaka 281618 ri ce
is pr (E)ared b r.oasting brown. rice W‘tg’lﬁ heat nmediumat 190C to 220C for
120 t & FEOTRPECFNHS . CONFTYTaYaly i symtsd Bl kel dibe PEPSRI ARicEepriodticBd by
koj i proguction ernentation.and aging wth the use .of .a protein nateri al
and o BUSHE SRRy dof AP ALERE HGoRE B! orh s difeidht TR R Br ol i s
gel at i Jm.: ] iing.: LSt ur nt .0f. 1% (w or Ss, a.
ear e A E M Eb G A" TR L PRl g Bt g o s e 8,
descrinRgiind % UNG:20Y RUCRAGECRALNGS ifhrldlced RES #11d; (B IBLA Liggast br own
rice is prepared by roasting brown rice wth a heat nmediumaf a tenperature
of 19Q¢nheri2ZB6rs i the ChlsOprbBile8 FURNUSHric badls M SRCRESEE] DGAiR8E GiRedsS @
process for produci ng soy sauce, conprising koji producti'on, fernentation
and agiavgini foh sgheeise OAceorpin@lgi daiBt@ligald aRtbraedStoddCIvaliBi®Br sdtlee'8s
starting materials, wherein the starch material is gelatinized brow rice
havi ngam beoibstinede carent ambudef sulwvatr i added @ tegriesinef rgelat ismiczat i on
of 40% or nore, and no burnt odor. (4) In addition, it is described that

t he géhelt ithitzedmipooewtsr $icéhd ssopr epmeedreyrdiusssit iimgadsoulencs i wigh witoduet heat
medi um at_a tenperature of 190C to 220C for 120 to 180 seconds. 5) Al'so
descr iSBedfip@Ei@isn i khegapariant Zedrasiowreri c&tharolsoy as atrservetiseluist péted whi ch
has a _ noi stufr content of 1% (w or, | ess, avgfgree of qel atinizatjon of
40% of"5161%, POHAYEA P H HAR IIGHIOD. an¢ rdiel Hea bedCRENER §OY He s
gelati.ni zed br.own ric r s auce producti according.to,(5),.which is
o eparBa bR Rttt e Brbiees PR & Pt ndm e apy A e g Wik R0 100
to 22 0 0.to0 0 ads.  Efifects oft | nventi,on Accordi ng
to t‘hg)ggieeéré)% (fa&i)\’/ggl[%’ 8?\?&8% e:italnﬁilzzlbeegm%f O\Fn?e:}ﬁ%%giﬁtg%eﬁgc’oé S%ﬁes(tpﬁ?deu‘:@ont ent
of 1%; : r .of. gel atl.nk: i 09 : no
bur nt “odar et TR SR sh e irtiop s S ARk (08 Ghe FRRGeRAMNG |
obt ai Reg." | M a8diibhofhy aicbeusf aalBithdhz8ulfRn Se 38 ridlid A& R:RIENt

i nventi on, soy sauce characterized by a lowturbidity in the raw soy sauce
st at e tandl "pRMiILRdd oy RBideon of pasteurized sedinent in the soy sauce
pasteuri zation step can be readily obtained. Hereinafter, the above effects
are descri bed\s desdgbed bbove, soy sauderis a sgeqeigd rishyn 8 Aeli6ioRk GAUCinRmipr OCcess,
raw soy sauce obtained by pressing and filtration of a product that has
been otitieh neprodycéde mirgnthatisenf andbags ngd ofham romaimasitinss rheatddatdis80C or
hi gher (referred to as "pasteurization") such that a final product

( past ewrihizeepspysed anfcahinosacids. ai Meahwible,i soy such iproyesdty mud lasge daount  of
sedi nent (pasteurized sedinent) is forned. Therefore, in general, in order
t 0 obtcQid. a Theraipice icdistipe s@ucrucs petilustsdengedisadventagponseitt thpt Hei drgnet

protei n coagul ant such as persinmon tannin_after the pasteurization step,
and t ARt EBGIesANSS G CORBHREISr WAPA¥ave been BYafting joxt5a8pe With il ghicipdereands
earth. S 8 asteurized sedinent is forned as a result of sedinmentation of
an enz'ﬂyrl‘HE:1 %Péi%re(z?’?’iﬁﬁaﬁ%ji mol d (Aspergillus oryzae)) that is

i nsol ubi l'i zed due to heat coagul ation. The sedinent is very fine and highly
vi scous and thus the bul k sedi ment volume after sedinentation reaches
approximately 10% A certain anount2 of soy sauce can be collected by
filtration via di atomaceous earth as descri bed above. However, filtration
performance is poor, and therefore a portion of the resulting soy sauce
nmust be discarded, |leading to a decrease in the final product yield. In
addition, the filtration operation is . conplicated. Further, under present
circunstances, it is difficult to discard diatonmaceous earth used in a



The present invention provides a process for produci ng soy sauce, which is
characterized by low turbidity in the raw soy sauce state (conparable to
the case of conventional soy sauce obtained with the use of wheat as a
starch material) and a reduced anount of pasteurized sedinent forned in the
soy sauce paglieertd zat biRRr $6 eplveaapRdbableoblentshe 1ases dbr hedwedmy est i onal
soy sauce production process), even though gelatinized rice is used as a

st ar cqruortari te (sstd ddlmgnined gcé aeferkatbtead rioé obtwadd brhdatwhemebytion

i nnovative effects can be obtained. Best Myde for Carrying Qut the

| nvenguchrusHerllehpadte@ning hed prasepof poliedtd white sicdesumatvedrice, datlaide,

In the present invention, the term"brown rice" refers to unpolished white
ri ce. ddmpgeldi Stee dbrowintrécer idoeupted pelisheidr oes, pdde pdederwminite irheeetin asHbt it has
a bran layer on its grain surface. Exanples of brown rice include generally
avai | stbtch brswal (stedingdmsrenisleidsisedwi whes (sefalsnbidpchpeat dbdar dseh as
immture rice or damaged rice. In addition, |long-grain hard brown rice

(e. g. Kn®¥owh anj eeipedicha abAVTRAY ISaneH PrAschen ueeess.  According iy fHs ng t o
the present invention, it.is.very inmpartant to use bro rice. \We

pol | SHEGETSPE SFHeeVIth 4 il Yok & PERTRASS (4Pl 29 'R SRIPRFTRPS, ¢ he
turbid%ty gfwgb ai ned raw sgy sauce increases. In addition, the anount of
sedi mBAATESr FEH Pda AP Y e e Peur i zat i on increases in the pasteurization
step. plherefore, .th . ect, of: i [V enRtd t be achieved.
N@anmﬁ??%%ﬁ?ﬁgnﬁgé”gpq%#%%gugﬁggnﬁgﬁggé gg?vgy?ﬂézﬁg%%?ﬁggturbidity of raw

soy SPH%StBB&ﬂh&ﬂ@tU?I%?Mﬁ§ﬂ93§§§kﬁﬁnunt of sedinment fornmed during

pasteurization is greatly reduced in the soy sauce pasteurization step.

It | Spe80D¥EEN At OBt BRI, PB3§80brown rice with a heat nediumat a
tenperature of 190C to 220C for 120 to 180 seconds in the present

i nvention. When brown rice is allowed to cone into contact wwth a heat
medium at a tenperature of |ess than 190C for heating, gelatinized brown

ri ce Widdomardefthednoéntgral ati ni zati on of 40% or nore cannot be obt ai ned.
Meanwhil e, when it is allowed to cone into contact wwth a heat nedi um at
mor e Phnie:B200Ce Soloadnby thednvakes: on a burnt odor, which might result in the
risk of deterioration of flavor of the final product. This is not

preferabl e. However, stydiggenndusisd tvtthp Pregesbinvepsrs ante rycrad thatom theoast i ng
under the above tenperature,conditions_LoE 120 %o 180. seconds. \Wen the
roast F#Y @i e Arecaseder PIVSHCIEFOE SB¥dWithdae 455 Af 2EGUBISHALEI S WA H  a

d f. i Ni i f 40% bt ai ned.. ,Meanwhi |.e, wh
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whi ch_m ght.r t.in_th i f L i f f i nal

o Sl 5l R LY VL3R O v ptSyibpal

be usg)gstggri%%gmps&&?%gﬁla ilgh\éf?;gérgghﬁﬂgl&%%c%qg?%rﬁgt £Rdse %?gittr?l iR lRNEasel | aTE

air, drie air, ng pan: SO POSSi use, for
exanplyg oeReMNAL siRBHIinQ! bR alJeQ¥fal 9088 tfllce DEENIdnSprHSQd Witk tigeneral soy
sauce pgoductlon. As" a result of roasting of brown rice with a heat

medi URpRht aist erpatat waerRi G886 2B onn 12Mifien, 18R sesongsstasigdscri bed
above, gelatinized brown rice having a noisture content of 1% (ww or

| ess, sadidegregsedfhegehabimtizatirefrob A% menndERed anthenasteurindtimdaep.can be
obtained. The lower Iimt of the noisture content is not particularly
limted. Howdvaran dtjeitsofgbaerakhtyinappiexionsitelnysod.shoce Waers tsadedrede of

gel atinization of a starch material (starting material) is |ess than 40%

t he armyultw olirsédy nenthei raw evsesaudarditalg ik pastueed i waturérofs pepeunigidch i s
not preferable. The upper limt of the degree of gelatinization is not
part i cadiamany formed drl thesrvarce pastqusizgEpR SN {0 AP o e tYRtSORAL g e n,

t he expressign "havuggk..no burnt odor” inﬂicatef t hat  gel atini zed brown

ri ce KWAENHAEE teGRPRYAMONA] 1 HECHPIPHEMThodss Of BSRHBIZES St hSPHFast ed
snell. The s sauce of the present invention is produced with the use of

t he aBBVE“@%@%FPﬂg?@ﬂaﬁﬂb%ﬁﬁﬁﬁ@g“ﬁﬁé?ng a noisture content of 1% (W w) or

| ess, a degree of gelatinization of 40% or nore, and no burnt odor as a
starch material (starting material) by carrying out koji production,
fermentation and aging with the further use of a protein material (starting
material). In the present invention, the expression "koji
production, fernmentation and aging th the use of a protein material and a
starch material as starting materials" refers to a process that typically

i ncl udes the steps described bel ow. However, the process is not
particularly limted thereto as long as it is a general process for
produci ng soy sauce. (1) A step of obtaining shoyu koji by adding seed koji
(Aspergillus sojae, Aspergillus oryzae, or Aspergillus Tamarii) to a



(5) A step of obtaining pasteurized soy sauce by pasteurizing raw soy sauce
obtained in the above step (4) (referred to as a pasteurization step). (6)
A step of renoving a pasteurized sedinent fornmed in the pasteurization
step. A protein material used as a starting material and a thernal
denat yr at.L on. PHOLESEHESd i n the present invention are not particularly
limted as Tong as they are used in a general process for producing soy
sauce. Exanples of such protein material include defatted soybeans and
ot her soybeafiae pExanpiesnafs fodused nalbrdenatesr atviiog agrac éssr icnet¢tuethgener al
st eam.ng. . Speci f t i et atst o] ‘ I g out by
o ot e e %;%%aﬁo?%ﬁ?m%ﬁ%éﬁﬁgﬁge ?2?}%@5‘3;3%‘@@%@%}%;. O am
cooki HEFARBENEFS 1(1511%?&%%1%%&@“%%@&\@3&%% HyCHmbHIBe DPort eslatigred ki ch i s
used byheapeve fandfthat ghisiszal bpvesaot havihald mestirbyosteaant hth o kehs, a
sat ur t 0 .. 0 I : r :

%E%gg\g? yg%aaéﬂl%ﬁgi{%@&f {gt)og ftr %‘gﬁl’e,’ aﬁg:?ﬁ& 'B%r:(tgt‘?d#g%a{? RSB b9Moasting,

appr oxi , ) es i eam ng Qybeans can C i ed out
by careflupropiserecting hsyyBeding, atv@a@m%atﬂ%ogb%@ég}%g‘? ﬁ}c 506 m@’f{ohe

soybeapsnide} sndathat eammeeekibigt vae be nehicvadevidi tig tsheefsoybeahsinizedwadeer |
removi_n ter i ] NGy B .t a wat er
vapor aa%‘dé{%@ h%la’_geglg'\i/gg%é%dlg%f%%@ EQ&%H QHWF nﬁgc}g?tt?;ﬁ? %%g@?%ﬂ{naﬁ)?ﬁ}ez ed

br own PréseBt RvRNtios. o TheaPEReHattepnipn Jwaedbesd S0PKIRq NgSFRosr 5 24PAYS he

pr esentndifdemd @fcorhpassss peef@latihg hoentsd. gEk@brasezethventnan refcce tokat has
been crushed int o, appr oxi ly 4 t.o. I . The.: Sistd.0Nn
e TR0yt BLRHRR! 98 TS Yodakuf RO GRSaucton, famdRRLGRAROYubl

mat er iveifts thesuser ¢ priotain yatedaledns he@relHmrEsr e asistartiag paaterlals nwhari g e rati o,
it is spref aladial i2Q:80niRd800R0 rARthaviiEa PiEberabbnte@0s{704t(0/%0 08 Mess,

In a koj,i production.process, bt 1S _pref b carl. re.jn a
koj i &r(‘}a@%?i B gél?ilr%zzagnogt 0§ dlgo/it’ iO}pFg}égfctgﬁgnﬁfeg#g%{?g’gé%{egﬁ‘ @E%Htﬁo%ﬁ%c for
42 t o grlutimonadsbroynbiiesnisrryepdred &) rgssient broven tieppeting ded Bedipgeat §°E6C and a
hum diyf ¥208C 95N 2010100 %ecbddre t hus obtained koji is referred to as "shoyu

koji.").In the mxing step,. shoyu koji_is introduced i.n a t he
m Xi né)lgt ep. ‘@ﬁ%ﬁl,escég?eﬁ V\lg?lgrls(sh tSFiulézf’ %%’ﬁﬁ%%& égﬁﬁoﬁ clglr?glé% (}]ﬁtf%ﬁé%%?&f or
exanplaad2Q96g wid50y wbtedianetdy nfitsdall aridhey stoprorterialtasistarfipsgpatgesler and
adj ustyNgeihh@iec GRNER M A1HAI0R %&aﬁﬁﬂz@pﬁfﬁﬂ{ rRbehavaueh m&siund costluseds 1o t he

tank for the mxing ste uch that the volune of ,salt ter is 1.0 to 4.0
times (&’/Y-Y;PE}es’ﬁhaa(fl\eggtrﬁeeOgﬁéﬁu@]&f‘%%(’%?&f’hoé B f”i“%?o %frﬁl?}ldgf‘s bef ore
starti(@y mat exlsal dgsrobebss nbe seThiascprascesing sor@f emhetein ohaseelsfinredy”) .
Thus, H?Qgﬁrﬁcer@sé}ﬁb%eﬁrkﬁfpﬁfagﬁlng Phawt hide PrERAERS e at Bepdcsadid 8ty
subj ect% to 3r0 xed Wi'th soy-sauce |actic acid bacterium (Pediococcus
hal ophius)e gr¥soyiskftle {daiston ygosaccharonyces ro *) during or at the
begi nridhg of Alsxidegcr@lsbhaicnyist @ pnewds dod pravgingubjiestusd. compaFmENkEt i on
and agi,ngdd! L_{-Qhﬂ&téu%ﬁfaﬁat%g%é WAOh [RE AR &t 2 1H6idif BRerikPandppraxtnmat el 'y
6 nonths to 1 year. Fer rre,n}e and aged nor.om _maslh. i's mt.ro@ ced into
filterm¥gHR @5 BRyEnpaRacafls pRiRer) B PR Dt idnls BHAdMAE %&P‘é’& Ptiter
f abri chabagsaaneisstracketnand ppaki'ed ordess, pr dsgeaaddalgifiortiggoeddingr Thus,
clarifjed Eﬁcﬁ%%uﬁ{t%fd.%?.r ed to as "raw soy sauce") can be obtained. A small
amount of "salt water 1s added to. t bt %iF ed.rgv\%%o sauce such that

r

5 e
conporiéht s oflnt #liley. HalfcdessFiged ditis tsd SPFIRLEE TR HEBHGEL DY

speci friogatrigomewilties médud hast mediupast ewmpzedtuat 080€0T0 83C0FOrtoB02¢ ¢ 60

m nut e fg ?I or a preservative is added thereto, followed by
clarificatron for 4 to 7 days and sedi t remgval. The upper clear portion
of theSpesul tAlsp descrbeq dwidn %u%ﬂa¥ﬁég§3§§¥@uFF§éér§8¥ %@E%é”?@wﬁﬁwained.
The quahichyhaefa mbissurpasheur of et Soywsauless,i sdexcamofigdlaantation eptddbb er soy
sauce [ S.in jnt.o a washed clean bottle, can, or the |like, followed
by tidﬁ?“@g%§§§g£€§h¢§qg bottle crown cap, , plug, or:ghe |'i ke, and, | abel i ng.
The thigs obt abhlsedieseribeahbersi bgr@@u%@é?“méedsﬁf‘b‘b‘édlﬁe or SOy sajigs BIKNFERRY | the
pr esendechripntd @), Waiooke specifically described with reference to the
foll ow ng Exanpl es. Exanpl es [Exanple 1] (Exanpl e of production of the

gel atini zed brown rice of the present invention) Commercial l'y
avai l abl e brown rice for cooking was directly roasted w thout being
pol i shed under the conditions shown in table 1. In table 1, conditions of
heating with hot air at a tenperatuge of 190C to 220C for 120 to 180
seconds fall within the scope of the present invention. The other
conditions fall within the scope of the Conparative Exanples. Accordingly,
gel atini zed brown rice sanples of the present invention and those of the
Conpar ati ve Exanpl es were obtained. For each sanple of gelatinized brown
rice, the degree of gelatinization and the noisture content were deterni ned



Table 1 shows the relationship between the roasting conditions and the
degree of gelatinization of brown rice. Tabl e 2 shows the
rel ationship between the roasting conditions and the noisture content of
brown rice. [Table 1] (Relationship between the roasting conditions and the
degr egrafargebatéasiinatironn ofcebrivha hercmpdiumpast fapprReast Phy 4 in $4€6onds)
tenperature (C 90 120 150 180 200 160 16.1 (x) 16.0 (x)

for 120 to 180 seconds.

Effects of the Invention

According to the present invention, gelatinized brown rice having a moisture
content of 1% (w/w) or less, a degree of gelatinization of 40% or more, and no burnt
odor, which is appropriate for soy sauce production, can be readily obtained. In
addition, although gelatinized rice is used in the present invention, soy sauce
characterized by a low turbidity in the raw soy sauce state and reduced formation of
pasteurized sediment in the soy sauce pasteurization step can be readily obtained.

Hereinafter, the above effects are described in detail.

In a general soy sauce production process, raw soy sauce obtained by pressing
and filtration of a product that has been obtained by fermentation and aging of moromi
mash is heated to 80°C or higher (referred to as "pasteurization") such that a final
product (pasteurized soy sauce) is obtained. During such process, a large amount of
sediment (pasteurized sediment) is formed. Therefore, in general, in order to obtain a
commercial product, such sediment is removed by adding a protein coagulant such as
persimmon tannin after the pasteurization step, and the resultant is further clarified by
filtration via diatomaceous earth. Such pasteurized sediment is formed as a result of
sedimentation of an enzyme protein (from koji mold (dspergilius oryzae)) that is
insolubilized due to heat coagulation. The sediment is very fine and highly viscous and
thus the bulk sediment volume after sedimentation reaches approximately 10%. A
certain amount of soy sauce can be collected by filtration via diatomaceous earth as
described above. However, filtration performance is poor, and therefore a portion of
the resuliing soy sauce must be discarded, leading to a decrease in the final product
yield. In addition, the filtration operation is complicated. Further, under present
circumstances, it is difficult to discard diatomaceous earth used in a large amount for

filtration as industrial waste (see Patent Document 2).
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As described above, when sediment formation takes place during the
pasteurization step, the following problems arise: a long time is required for clarification
following the pasteurization step; the pasteurization efficiency decreases due to
adherence of the sediment to a pasteurization apparatus; and the filtration performance
decreases due to the presence of the fine sediment (see Patent Document 3).

Accordingly, a pasteurized sediment significantly influences soy sauce
productivity and workability of soy sauce production. Therefore, the development of
raw soy sauce that causes no or substantially no sediment formation during
pasteurization has been awaited.

The present invention provides a process for producing soy sauce, which is
characterized by low turbidity in the raw soy sauce state (comparable to the case of
conventional soy sauce obtained with the use of wheat as a starch material) and a
reduced amount of pasteurized sediment formed in the soy sauce pasteurization step
(comparable to the case of the conventional soy sauce production process), even though
gelatinized rice is used as a starch material (starting material) instead of wheat, and

whereby innovative effects can be obtained.

Best Mode for Carrying Out the Invention

Hereinafter, the present invention is described in detail.

In the present invention, the term "brown rice" refers to unpolished white rice.

Unpolished white rice differs from polished white rice in that it has a bran layer on its

grain surface. Examples of brown rice include generaily available brown rice,
disrupted brown rice, and brown rice regarded as immature rice or damaged rice. In
addition, long-grain hard brown rice (e.g., brown rice produced in Thailand) may be
used.

Acco_rding to the present invention, it is very important to use brown rice.
When polished white rice is used as a starch material (starting material), the turbidity of

obtained raw soy sauce increases. In addition, the amount of sediment formed during
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l(3 Rel atniveriséi partwet beachibhed.r ovskhwgilgahdiukt of srandrithés efféaiverie teanhent of
r Omturﬂlaifiiif of raw soy sauce obtained is low aﬁd the amount of sediment formed during
pasteurization is greatly reduced in the soy sauce pasteurization step.

It is also very important to roast brown rice with a heat medium at a
temperature of 190°C to 220°C for 120 to 180 seconds in the present invention. When
brown rice is allowed to come into contact with a heat medium at a temperature of less
than 190°C for heating, gelatinized brown rice with a degree of gelatinization of 40% or
more cannot be obtained. Meanwhile, when it is allowed to come into coniact with a
heat medium at more than 220°C, brown rice takes on a burnt odor, which might resuit
in the risk of deterioration of flavor of the final product. This is not preferable.

In addition, it is also important to carry out roasting under the above
temperature conditions for 120 to 180 seconds. When the roasting time 1s less than 120
seconds, gelatinized brown rice with a degree of gelatinization of 40% or more cannot
be obtained. Meanwhile, when the roasting time exceeds 180 seconds, brown rice
takes on a burnt odor, which might result in the risk of deterioration of flavor of the
final product. This is not preferable.

Examples of a heat medium that can be used in the present invention include
heated sand, heated stone, flame air, dried hot air, and a frying pan. It is also possible
to use, for example, a wheat roaster or a flow roaster, which is used for general soy
sauce production.

As a result of roasting of brown rice with a heat medium at a temperature of
190°C to 220°C for 120 to 180 seconds as described above, gelatinized brown rice
having a moisture content of 1% (w/w) or less, a degree of gelatinization of 40% or
more, and no burnt odor can be obtained. The lower limit of the moisture content is
not particularly limited. However, it is generally approximately 0.1%. When the
degree of gelatinization of a starch material (starting material) is less than 40%, the

amount of sediment increases during the pasteurization step, which is not preferable.



Roasting Roasting tinme (seconds) tenperature ( C 90 120 150 180 200 160
3.1 2.02.02.01.8 180 2.4

The upper limit of the degree of gelatinization is not particularly limited. However, it
is generally approximately 80%. Herein, the expression "having..no burnt odor”
indicates that gelatinized brown rice has no or substantially no unpleasant odor in
addition to a roasted smell. The soy sauce of the present invention is produced with
the use of the above gelatinized brown rice having a moisture content of 1% (w/w) or
less, a degree of gelatinization of 40% or more, and no burnt odor as a starch material
(starting material) by carrying out koji production, fermentation and aging with the
further use of a protein material (starting material). |
In the present invention, the expression "koji production, fermentation and
aging with the use of a protein material and a starch material as starting materials" refers
to a process that typically includes the steps described below. However, the process is
not particularly limited thereto as long as it is a general process for producing soy sauce.
() A step of obtaining shoyu koji by adding seed koji (Aspergillus sojae,
Aspergillus oryzae, or Aspergilius Tamaril) to a mixture of a protein material and a
starch material used as starting materials, mixing the resulting product, and propagating
koji mold (referred to as a koji production step).
(2) A step of obtaining soy sauce moromi mash by mixing the shoyu koji obtained
in the above step (1) with salt water (referred to as a mixing step).
(3) A step of carrying out fermentation and aging of the soy sauce moromi mash
obtained in the above step (2).
(4) A step of obtaining a clarified liquid (i.e., raw soy sauce) by pressing and
filtration of a fermented and aged product obtained from soy sauce moromi mash
obtained in the above step (3).
(5) A step of obtaining pasteurized soy sauce by pasteurizing raw soy sauce
obtained in the above step (4) (referred to as a pasteurization step).
{6) A step of removing a pasteurized sediment formed in the pasteurization step.
A protein material used as a starting material and a thermal denaturation

process used in the present invention are not particularly limited as long as they are used
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in a general process for producing soy sauce. Examples of such protein material
include defatted soybeans and other soybeans. Examples of a thermal denaturation
process include general steaming. Specifically, steaming of defatted soybeans can be
carried out by moistening defatted soybeans with water (110 to 140 (w/w)%) in a steam
cooking machine (a continuous steam cooking machine, for example, which is used by
major manufacturers at present), followed by steaming with saturated water vapor at 1.0
to 3.0 kg/cm2 (gauge pressure) for approximately 10 minutes to 1 hour. Steaming of
soybeans can be carried out by carefully selecting soybeans, washing the soybeans,
introducing the soybeans into a steam cooking machine, immersing the soybeans in
water, removing water, and carrying out steaming with the use of saturated water vapor
under the above conditions.

In addition, for gelatinized brown rice that is a starch material used as a
starting‘ material in the present invention, it is preferable to use gelatinized brown rice
that has been crushed into approximately 4 to 6 pieces.

The composition ratio of a protein material and a starch material used as
starting materials is arbitrarily determined. However, in terms of the weight ratio, it is
preferably 20:80 to 80:20 and more preferably 30:70 to 70:30.

In a koji production process, it is preferable to carry ouf culture in a koji
production chamber at a koji production temperature of 25°C to 35°C for 42 to 72 hours
by blowing air adjusted to a temperature of 25°C to 30°C and a humidity of 95% to
100%. (The thus obtained koji is referred to as "shoyu koji.") In the mixing step, shoyu
koji is introduced into a tank for the mixing step. Then, salt water (with a common salt
concentration of, for example 20% to 25%) obtained by dissolving common salt in fresh
water and adjusting the conceniration to an appropriate level is introduced to the tank
for the mixing step such that the volume of salt water is 1.0 to 4.0 times greater than the
bulk volume of the starting materials before starting material processing. (This process
is referred to as "mixing"). Thus, moromi mash is prepared. The thus prepared

moromi mash is directly subjected to or mixed with soy-sauce lactic acid bacterium
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The resultant is pasteurized at 80°C to 85°C for 30 to 60 minutes. FEthanol or a

preservative is added thereto, followed by clarification for 4 to 7 days and sediment

~removal. The upper clear portion of the resultant is collected such that pasteurized soy

sauce is obtained. The quality of this pasteurized soy sauce is examined and acceptable

soy sauce is introduced into a washed clean bottle, can, or the like, followed by tight

sealing with a bottle crown cap, plug, or the like, and labeling. The thus obtained soy

sauce (product) is shipped.

Hereinafter, the present invention is more specifically described with

reference to the following Examples.

Examples

[Example 1]

(Example of production of the gelatinized brown rice of the present invention)

Commercially available brown rice for cooking was directly roasted without

being polished under the conditions shown in table 1. In table 1, conditions of heating

with hot air at a temperature of 190°C to 220°C for 120 to 180 seconds fall within the

scope of the present invention. The other conditions fall within the scope of the

Comparative Examples. Accordingly, gelatinized brown rice samples of the present

invention and those of the Comparative Examples were obtained. For each sample of

gelatinized brown rice, the degree of gelatinization and the moisture content were

determined as shown in tables 1 and 2, respectively.
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For conparison, different gelatinized polished white rice sanples were
obtained in the sane manner as that of the process for producing
gelatinized rice used in Exanple 1 except that polished white rice (rice
polishing yield: approximately 90% for cooking was used instead of brown
rice for cooki ngiditlhie de@ioee rodstigel apparhaat (gpearkBDReS-GDDSt Ofakac didsent  of
each gel atinized polished white rice sanple were determ ned as in Exanple
1. ThEnpmsedihs Car,d.tdhovas usad tfabdoestii®.and 4, respectively. Tabl e 3
shows the rel ationship between the roasting conditions and the degree of
gel ati ni zat i Barthér, po¢ deiyed afhdeigimfaimn was determiadsl ecopréingvis 'tSeyu no

rel ati onship between the roasting conditions and the noisture content of
pol i sKedakihia &ir’wrere.(SC{enra%laédsﬁechéllogmangmf pdeeIneln Bieaving acisy of
conditions and the degree of gelatinization of polished white rice)

Roast f#§it-enperature (C) Roasting tine (seconds) 90 120 150 180200

The moisture content was determined according to the analysis process based
on the soy sauce test procedures (Soy Sauce Information Center).

Table 1 shows the relationship between the roasting conditions and the degree
of gelatinization of brown rice.

Table 2 shows the relationship between the roasting conditions and the

moisture content of brown rice.

{Table 1]

(Relationship between the roasting conditions and the degree of geiatinization of brown
rice)

Roasting Roasting time (seconds)

temperature (°C) 90 120 150 180 200

160 16.1 (x) 16.0 (x) 16.0{x) 16.0 (%) 16.0(x)
180 18.1 (x) 223 (x) 26.3(x) 28.8 (x) 28.5(x)
196 17.6 (x) 40.4 (o) 41.5(0) 43.5 (o) 43.0 (3¢%)
200 20.4 (x) 40.4 (o) 44.2 (o) 46.5 (c) 44.6 (%)
220 30.5 (%) 43.0(0) 46.3 (o) 45.3 (o) 45.2(3%)
246 32.0 (3%) 44.0 (3%) 46.0 (3X) 46.9 () 46.5 (%)

Degree of gelatinization: unit (%)

Symbol (x): Inappropriate as starch material (starting material) for soy sauce
production; (0): Appropriate as starch material (starting material) for soy sauce
production; ($X): Inappropriate as starch material (starting material) for soy sauce
production due to burnt odor

11



160 14.0 (x) 16.0 (x) 16.4 (x) 16.5 (x)16.0 (x) 180 16.0 (x) 18.5 (x) 18.0
(x) 18.2 (x)17.4 (x) 190 16.0 (x) 18.0 (x) 18.4 (x) 19.0 (x)18.0 (*.) 200
18.4 (x) 19.2 (x)

[Table 2]

(Relationship between the roasting conditions and the moisture content of brown rice)
Roasting Roasting time (seconds)

temperature (°C)90 120 150 180 200

160 31 20 20 2.0 L8

180 24 12 13 13 1.3

190 0.8 08 06 05 05

200 04 04 04 04 04

220 ¢4 03 04 03 03

240 04 03 04 03 03

Moisture content: unit {%)

Based on the results shown in table 1, it is understood that gelatinized brown
rice with a degree of gelatinization of 40% or more cannot be obtained when brown rice
is roasted at a temperature of less than 190°C (e.g., 180°C) while in contact with hot air.

Meanwhile, it is understood that brown rice takes on a burnt odor as a result of coming
into contact with hot air at more than 220°C (e.g., 240°C).

In addition, it is understood that gelatinized brown rice with a degree of
gelatinization of 40% or more cannot be obtained when brown rice is roasted for less
than 120 seconds (e.g., 90 seconds). Meanwhile, it is understood that brown rice has a
burnt odor when heated for more than 180 seconds.

On the other hand, it is understood that gelatinized brown rice with a degree of
gelatinization of 40% or more can be obtained when brown rice is roasted with hot air at
a temperature of 190°C to 220°C for 120 to 180 seconds.

In addition, based on the results shown in tables 1 and 2, it is understood that
gelatinized brown rice with a moisture content of 1% (w/w) or less and a degree of
gelatinization of 40% or more can be obtained when roasting is carried out in a heat
medium at a temperature of 190°C to 220°C for 120 to 180 seconds.

(Comparative Example 1)

For comparison, different gelatinized polished white rice samples were

12



20.0 (x) 20.0 (x)19.2 (>..<) 220 18.0 (K) 18.0 (.>.() 18.3 (K 18.0
(.K)19.5 (K') 240 19.0 (X) 19.2 (*) 19.0 (K) 19.0 (K) 19.3 (K') Degree of
gelatinization: unit (% Synbol (x); Inappropriate as starch materi al
(starting material) for soy sauce production; |nappropriate as starch
mat erdtakings tathe sagrambetdrals)thitof thoyremec forprodutdh i galatuéeretl aideursad irodor
[ Tabl e 4] (Rel ationship between the roasting conditions and the noisture
cont eintanpfle dodrcshethatholighedi ekile rice (rice polishing yield: approximately 90%) for

cooking was used instead of brown rice for cooking. The degree of gelatinization and

the moisture content of each gelatinized polished white rice sample were determined as

in Example 1. The results are shown in tables 3 and 4, respectively.

Table 3 shows the relationship between the roasting conditions and the degree
of gelatinization of polished white rice.

Table 4 shows the relationship between the roasting conditions and the

moisture content of polished white rice.

13



Roasting Roasting tinme (seconds) terrperature (O 90 120 150 180 200 160
0.4 0.40.40.40.41800.40.4 '

[Table 3]

(Relationship between the roasting conditions and the degree of gelatinization of
polished white rice)

Roasting Roasting time (seconds)
temperature (°C) 90 120 150 180 200
160 14.0 () 16.0(x) 164 (%) 16.5(x) 16.0(x)
180 16.0 (x) 185 (x) 18.0(x) 182(x) 17.4(x)
190 16.0 (%) 18.0(x) 18.4(x) 19.0(x) 18.0 (3%)
200 18.4 (%) 19.2(x) 20.0 (x) 20.0(x) 19.2 ()
220 18.0 (7%¢) 18.0 (3%¢) 18.3 (%) 18.0 (3%) 19.5 (3%)
240 19.0 (2€) 19.2 (3¢) 19.0 (%) 19.0 (3%) 19.3 (3%)

Degree of gelatinization: unit (%)

Symbol (x): Inappropriate as starch material (starting material) for soy sauce
production; (?%): Inappropriate as starch material (starting material) for soy sauce
production due to burnt odor

[Table 4]

{Relationship between the roasting conditions and the moisture content of polished
white rice)

Roasting Roasting time (seconds)

temperature (°C) a0 120 150 180 200

160 04 04 04 04 0.4
180 04 04 04 04 0.4
190 04 04 04 04 0.4
200 64 04 04 04 0.4
220 64 04 04 04 0.4
240 ¢3 03 063 03 0.3

Moisture content: unit (%)

Based on the results shown in tabie 3, it is understood that degree of
gelatinization of polished white rice is 20% or less in each category and falls far below

the target level of 40% with any combination of roasting temperatures of 160°C to

14
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240°C and roasting time periods of 90 to 200 seconds. In addition, when the
temperature is not less than 220°C, bitter tastes are perceived due to charring.
Therefore, it is understood that polished white rice is inappropriate as gelatinized rice
for brewing.

in addition, based on the results shown in table 4, it is understood that the
moisture content of gelatinized polished white rice obtained with any combination of
roasting temperatures of 160°C to 240°C and roasting time periods of 90 to 200 seconds
1s 1% or less.

Example 2]
(Example of soy sauce production with the use of gelatinized brown rice)

Brown rice for cooking was subjected to flow roasting at a temperature of
200°C for 150 seconds such that gelatinized brown rice was obtained. The obtained
rice was crushed in a manner such that the crushed grain size (approximately 4 to 6
pieces from one grain) became equivalent to that of starch material used as a starting
material (roasted wheat) obtained by a general soy sauce production process. Thus,
crushed gelatinized brown rice was obtained. Meanwhile, soybeans that had been
immersed in water overnight and then removed from water were steamed under pressure
with saturated water vapor (1.8 kg/em? (gauge pressure)) for 20 minutes. Thus,
steamed soybeans were obtained. The above crushed gelatinized brown rice and the
steamed soybeans were uniformly mixed such that the starting material weight
composition ratio thereof became 35:65. The resultant was inoculated with seed koji
mold, followed by koii production at a humidity of 97% and a temperature of 30°C for
42 hours. Accordingly, shoyu koji was obtained. Next, the obtained shoyu kojt was
mixed with salt water with a common salt concentration of 24% in a volume 1.2 times
greater than the bulk volume of the starting materials before starting material processing
and subjected to fermentation and aging at 15°C to 30°C for 6 months, followed by
pressing. Thus, raw soy sauce was obtained,

(Comparative Example)

15
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Based on the results shown in table 3, it is understood that degree of
gel atini zati on of polished white rice is 20% or less in each category and
falls far below the target |evel of 40%w th any conbi nati on of roasting

t enpersyyagse BfodLbR6h bivcedd@EhandusoasidlngnitédBoReeiodsitdfic§0 to 200
seconds. In addition, when the tenperature is not |ess than 220C, bitter
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polished white rice is inappropriate as gelatinized rice for brew ng.
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periods of 90 to 200 seconds is 1% or |ess. [Exanple 2] (Exanple of soy
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for cooking was subjected to flow roasting at a tenperature of 200C for 150
secondénsgicH thol §Be 40T SRYEIPIIABHICT PECeR s sBhimERamPleTReboBEai hBYS.ri ce

was crushed in a manner such that the cryshed,grain size (approximtely 4
o 6 FBass e A bE L arH He L ab e AMEREL o that of Starch mteri o
used @ts % Slt rti n% mat eri al (roasted wheat) obtained by a general soy sauce
pr odu B 53‘38@& . Thus, crushed gel atinized brown rice was obtai ned.

Me il . ' [ - i ght dth
vomovis s YRR Plce PR RRRE L DPLREAY e HUET000 Sater vapor
(1.8 kgl on? (A0SR BATHIE) kol A6w2RaTRLLES, (FHiliuskeamofoROYhEqE ver e

obt ai ned. The above crushed gel atini ze rown rice and the steaned soybeans

vere uiches Mok thXedasuehd halt Wheombakti ng material wei ght conposition
rati o thereof becane 35:65. The resultant was inoculated wth seed koji

mol d, foll owgHe bytHhodd geinogired ivilitafltvad fiugdsded yn e Sfe ancindr hemperodt ure of
30C for 42 hours. Accordingly, shoyu koji was obtained. Next, the obtained

shoyutheogdy wwse mirxdecttiont frosadstusedtierExmniglc @ elorweon Balk) roorcentuat foon of
24%in a volume 1.2 tinmes greater than the bulk volume of the starting
mat er ikl Sorsedfl dixengtlamias olytammgderi al processing and subjected to fernentation

and agzi’ n% at 15C to 30C for 6 nonths, followed by pressing. Thus, raw soy
sauce(RggteuspBabpmegt)

The turbidity was determined for the three different samples of raw soy sauce
obtained in Example 2, the Comparative Example, and the Control Example,
respectively. In addition, the three different samples of raw soy sauce were each
pasteurized at 80°C for 60 minutes and allowed to stand still for 4 days, followed by
sediment removal. Thcn, the proportion of the pasteurized sediment volume with
respect to the total volume was determined for each sample.

Table 5 shows the relationship between starch material (starting material} type
and raw soy sauce turbidity and the relationship between starch material (starting
material) type and the propoertion of pasteurized sediment.

The turbidity was determined with a turbidity meter (CORONA Electric Co.,
Ltd.).

The proportion of the pasteurized sediment was expressed as the proportion of

the volume of the sediment layer of soy sauce determined by macroscopic observation
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(Conparative Exanple) (Soy sauce production process with the use of

gel atini zed polished white rice) Pol i shed white rice for cooking
(rice polishing yield: approximtely 95% was subjected to flow roasting at
a tenperature of 200C for 150 seconds such that gelatinized polished white
rice was flbadtnediotal volume TheliRbY ajroethcgettat i biyz e£licRohdds heeh Whilleeretli ce was
processed in the sane nmanner as that of the soy sauce production process
used imimEXiardy afidr pacarizativusin 4 awheny oSautiesrfiara tihigteCongaataid Celileanpl e
was obtai ned. (Control Exanple) (Soy sauce production process wth the use

of roast slibwel i stand seél] vhreddyys. Wheat was subjected to flow roasting
at a tenperature of 200C for 150 seconds such that gelatinized wheat was
obt ai fedle 5] The obt ai ned gel ati ni zed wheat was processed in the sane

manner as that of the soy sauce production procesg) useda I n ExatFnEI.e 2 above.
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proportion of pasteurized sedinent. The turbidity was determned with a
turbidity neter (CORONA El ectric Co., Ltd.). The proportion of the
pasteurized pagid@pt iheafkseXPESREdinatHIb e, PRORRY tiRNopfthd RewvelsurRucef the
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r espegbtatiedt withlthy akeloe gelhtinidedrirowprnoss (dechniflat?)sthe sebidiy had Teppm
collected i Mmedi ately after pasteurization in a volunme of 1 liter in a

1-1i t end tegsoponpncyl pastberized dechinlentveds t16 (stvdhd SKédardihgrotpdays witkabl e 5]

~the Conparative RyH pl e, and the

conventional soy sauce (Control Example) obtained with the use of roasted wheat, both
values were found to be as low as those in the Contrel Example. Meanwhile, in the
case of the raw soy sauce obtained with the use of gelatinized polished white rice
(Comparative Example ), the turbidity was 205 ppm and the proportion of pasteurized
sediment was 25 (v/v%). Regarding comparison with conventional soy sauce {Control
Example), both values were found to be at least twice as great as those in the Control
Example.

Next, the three different samples of raw soy sauce obtained in Example 2,
Comparative Example, and Control Example, respectively, were subjected to component
analysis. The analysis process was determined according to the soy sauce test
procedures (the Japan Soy Sauce Technology Center). Table 6 shows soy sauce

component analysis values.
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Starch material (startingTurbidity of raw soy sauce material) type(PPm
Proportion of pasteurized sedinent (v/v¥% Weat (Control Exanple)8010 Brown
rice (Exanple 2)7810 Polished white rice20525 (Conparative Exanple )

Based on the results shown in table 5, in the case of the raw soy sauce

obt ai 16t h the use of gelatinized.brown rice (Exanple 2), the turbidity
was 7
Regar di ng conpari son with conVB#ti onal d89Wddirce (Cdivlishyd whippice) obt ai ned
with the use of roasted Y@&%Eol mh{pw)al n’jﬁé@)fq%%ﬁa%gh@ mnlqgw)as t hose
in theTCg ST ' ' AW V

obt ai ned W]HPFHPH%“ é’é of gel ati’fi zed poli s}n “Conpar at i ve
Exanpl e Londniéh éalf Podity was 20% ppm and tih@oproportion of7. @asteurl zed

sedi nmen V% . Regardijag conparis wi th convent soy sauce
(Contro}R \éﬁg%IS@aY h val ueg"%ere f ound ‘?‘34be at | east %%ﬂce as great as
those in the @Bntrol Exanple. 4.90 Next4.98he three diff.@fent sanpl es of
raw soy Sa@l?r%m%?xtcﬁ ned in Exa s‘ e 2, Conparz%tl ve Exanpl e, »and Control
Exanpl-e S Ay ed P eren v arral ysi s
process was det erm ned accor d| ng to the soy sauce test pr ocedur es (the
Japan Soy Sauce Technol ogy Center). Table 6 shows soy sauce conponent

anal ysi s val ggsd od fiabt@uRd shoWhaatab{antirielunBXatm)dethaBiRWawW iBLsauce

obtained with the use of gelatinized brown rice (Example 2) is high-quality soy sauce.
This is because the total nitrogen content, the commeon salt content, the reducing sugar
content, and pH of the raw soy sauce are substantially equivalent to those of
conventional raw soy sauce obtained with the use of roasted wheat (Control Example).
In addition, it is understood that the raw soy sauce of the present invention has a
chromaticity of 28, indicating that it has a very light color compared with the control
sample, which has a chromaticity of 20. Therefore, soy sauce obtained by the present
invention has been found to meet the desires of consumers who have been awaiting soy

sauce with light color in recent years.
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(Exanmpl e 2) Polished white rice (Conparative Exanple ) Total nitrogen (%
1.90 1.90 1.89 Common salt (% 16.9 16.9 17.0 Reducing sugar (% 4.29 4.34
4.39 PH 4.90 4.98

Ciaim:

1. A process for producing soy sauce, comprising koji production, fermentation and
aging with the use of protein material and a starch material as starting materials,
wherein the starch material is gelatinized brown rice having a moisture conient of
1% (wiw) or less, a degree of gelatinization of 40% or more, and no burnt odor,
and wherein the gelatinized brown rice is prepared by roasting brown rice with a
heat medium at 190°C to 220°C for 120 to 180 seconds.
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5.01 Chromaticity 20 28 28 Based on the results shown in table 6,
it is understood that the raw soy sauce obtained with the use of

gel atini zed brown rice (Exanple 2) is high-quality soy sauce. This is
because the total nitrogen content, the common salt content, the reducing
sugar content, and pH of the rawaBgYR¥aUtTe are substantially equivalent to
t hose of conventional raw soy sauce obtained with the use of roasted wheat
(Control Exanple). In addition, it is understood that the raw soy sauce of
the present invention has a chromaticity of 28, indicating that it has a
very |ight chlipenebmsapéthewpickeritievadinrtolpreaniplsey sahec bhidrageazadhromaticity
of 20. Therefore, soy sauce obtained by the present invention has been

f oundlotvo turbatityt inethdgsivr sy sfuce shatemsds ceh doriienbaiepesasvaizeil rgdisoant sauce
with light color in recent years., Claim 1.A process for producing soy
saucethectypsaust mgsibjiratpmosiget pvh 2 Hehtingeat | O arederiginvgnipn Felelse tase of
protein material and a starch material as starting nmaterials, wherein the
st ar cFPINERUER iPAPAUCsd &) kepl RrodBelit) AR F1RRO AR AGNE ok S1UFss oI of 1%
(ww or |ess, a degree of, gelatinization.aof 40% ar pnore, and no. burnt
odor , MAHANENeF PIERE BRI S, S BIloWAPTAS POCHTBoRPet oty PEHSE g br own
rice w tp a heq%t medi um at 190C .tgl 220C fn?r flfg) ko/ 80 siecondé. ABSTRACT
It i sEHRATBBFSTOBE Tife PRV ESeh ™Y RUERtGOBIFY ot BV IEa s 8Y 1€8ude ST &t er i zed
by & LA L BLALE Yod e b A 50%uRYGS, state, reduced formation of

past etifi zed sedinment 1Tn thée soy sauce pasteurization step, and a |ight
color. The present invention relates to soy sauce produced by koji
production, fermentation and aging with the use of a protein material and a
starch material as starting materials, wherein the starch material is

gel atini zed brown rice having a noisture content of 1% (ww or less, a
degree of gelatinization of 40% or nore, and no burnt odor.
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