DESCRI PTI ON  Process for producing soy sauce having

reduced Busho-shu Technical Field The present

invention relates to a process for producing a soy

sauce koji having a reduced Busho-shu which is one of

the unpl easant snel |l s ¢ESOYIBEORNe. and a soy sauce

koji having a reduced Busho-shu obtained by this

production process. The present invention also

relates to a process for producing a soy sauce havi ng

a reducPebeBystor psdiicishydsaney havingeedided Bwdobyut hi s

production process. Background Art In the production

of soy sauce, firstly steam cooked soybeans (or

defatted soybeans) and roasted and m |l ed wheat in
Techrpglrleldrat e quarters are nmixed to obtain a raw

materi al of soy sauce koji, which is then added and

m Xdg paesent inveatidn kelpiesipladprobedsdiegipneducing meoyerues koji having

Aspergil lus (such as Aspergillus oryzae and
a redpeadaBigiftor iy whicheéy one ghthepynplepsant gnelly eilsadapes, @dtapsoy sauce

.. 4 days under  a c%ntrolled_te erﬁlure in.a koji-mkjng '

koji haydng too resicast B §0‘§’”S%IP}8613F32FY thigepfoductipon nEgcesgqudac present
. koji ,and salt water_.are mxed to obtain,a soy, sa
invenfign ai50 TR W hPRITETSIF REATIAIAE &GOV sauFe iatkng  reduced Busho-shu
andainCUbatiQﬁP‘Eg%ﬁt 53% ggqpe ngkoni mash is

oCd asHth’ Vl tﬁfpg PEUEL TR HEr nent ati on and agi ng

to obtain an aged norom mash. This aged norom nmash

iIs wapped in a nylon filter cloth and press-filtered

BackP¥oudSgyeezer to obtain a raw soy sauce (a filtrate of

aged mash). This raw soy sauce is subjected to

Pash alel Fr3dueion Gfaddyl saadel qlibstlgnﬁe&ﬁfﬂo@iﬁé’d -Jo§BPMR! (10 defatted
obtain a soy sauce (Hakko Handobukku (Fernentation

soybddaey had kdastad wid thillyd Sitdat Ok approxiiobld diddretredimixed to obtain a
Kyoritsu Shuppan Co. Ltd, 2001, pp. 588-592).
raw 1hBreeial @f soy saoge s@iicwhich prihdnceldethandheixadt with aéeed koji mold
many mcroorgani sne_such as koji molds (Aspergillus .
belonging s thndemispdingrsilius (sujhaey Aspengillusopryveanvnd aopergillus sojae).
acid bacteria (Tetra%gnococcus hal ophjlus), salt = .
The mpytareaisicudipred fadhint dayengens coptrgled icamteartyrs Hed koji-making
rouxii,), and salt tolerant after-ripenjn east .
room (@R p 5 SET ke o NN S BHEhEDT B4 f Sak yaEKRs mixed to
obtaig?ﬁngé)yggaﬁ%% %{qﬁem t,lev{inlc 1y be%ogl)abet? 91'1 taetgn1?¥"or incubation. This
soy sauce moromi mash is occasionally stirred to effect fermentation and aging to obtain
an aged moromi mash. This aged moromi mash is wrapped in a nylon filter cloth and
press-filtered by a squeezer to obtain a raw soy sauce (a filtrate of aged mash). This
raw soy sauce is subjected to pasteurization, clarification, and sediment-removal to
obtain a soy sauce (Hakko Handobukku (Fermentation Handbook), edited by Shinrokuro
TOCHIKURA et al., Kyoritsu Shuppan Co. Ltd, 2001, pp. 588-592).
Moreover, a soy sauce is produced by the action of many microorganisms such
as koji molds (Aspergillus oryzae and Aspergillus sojae), salt tolerant lactic acid bacteria

(Tetragenococcus halophilus), salt tolerant main fermentation yeast (Zygosaccharomyces

rouxii), and salt tolerant after-ripening yeast (Candida versatilis and Candida etchellsii)
_ . B



al ., as nentioned above). Incidentally, soy sauce
aroma is very conplex and delicately different
depending on the fornmula of raw material, koji nold,
managenent of koji-making, lactic acid bacterium and

(Hak ¥ ¥ doShBke@ ket 8 fioR HAIL80k), | ARy Shidfokuro TOCHIKURA et
fernmentation, and the like. It is also known that the

al., a$ A%hBoh&d shdvegrently felt depending on this aroma
(Nobuo SAITO °~ Jokyo, Vol. 89, No. 7, pp. 498-500

( 192A4dgntallg sb9 shideSarsi iS FeBCcANPIRR anll ﬂ%li@aﬂag’t &iffeeerfdepending
aroma conponents which are said to be related to the

on theafatmida loft sawanthtédied, fofshvobdSmanigomdry dfUkeirangdng,utdetic acid
as 4-hydroxy-2(or 5)-ethyl-5(or

bacte@ymmend ybass ¢ shedf tor fermastatioheimtensiterof feahemtatidnt andathe like. It
HEMF) , al cohol s such as 4-ethyl guai acol (4EQG,

1s alsq-larolwrl ek it tasie4iERdifTermntlyi fsitodependinguany this brooho (Nobwa SAITO,
et hanol , esters such as ethyl acetate and ethyl S

Jokya, 3l 8% N He bl 498-a0@1 (K401 - s in tinsagsaveapmmadhe grigtence of
conversel&g t he. exi stence of _conponents for. Bushog-shu

aromg OMRONENReW BB aTE oifsh it s) TalFEd Hodhe natptabibitaime thrireshness,

namefCUipaties Seat sand hLboRrelon Setbiare’ Bmiadiyl SR Horanone

ere 00T Y08 SRR Yk Ruh ). gmptencl

.(4EP)4’rn ior&g,sfsgg& iépc%%bt,'anlﬁbgtﬂ%ujﬂl s e?g 5\1&;% 2L ¥th§r?l’i8§t jces’a.nd ethyl
a seasoning ased on tHE “uram fastt e of am no- acl 3,

lactate! ﬂh%nbl'gp%haaéﬂlfdgfboh{h‘?niﬂgogéﬁ#&gﬁs?fanﬁ%’mﬁ%&’%?%tntget?]xéstence of

i nCrease the producti on anpun am no acl

compRh &l Cok BusAFBIN (nfo-Ukelodd Godfpotndy) WHithOAS higaddiSble for soy
utilization rate of nitrogen. Therefore, it is very

sauce apald ank giently Bpoib tiedyadlitomahely Ayotamee atid dndeiedvaleric acid are
search, and use koji nolds that are capabl e of '

knowpi (@adampusV ABAD Al 0¥ eas eroakien iyt ud & utas R esamdthemddFdchnology of

of produci ng a hi ghlgl di gesti bl e koji. Conventionally,
Soy JapcglicielrHadtmd, PPt 2213383 K2@0F)tonsi dered to produce a

soy sauce, koji (hereunder, also referred to as .

" k Sfl¢anilen §lnce BPY EPER) 12 spawning bassdi omniequmamé Raste of amino

.. Secretes a stron rotease for a soy sauce kojj. As
acid, r’r‘bﬁtlmﬁngﬁbv’é,&ﬁgﬁt%’e‘% SQYoPause &gy l’f&‘irﬁ@geéﬁg é’#"i}}fﬁ‘@@ amount of
- kopi, whj gh produce | arge unt.s of,.am no acid,and... ..
amin Atid A 6od (RARGYOT arp il DA ATRURE o8l B inREe R 5§ Mization rate
o.f ni%&@ﬁ.' e’ﬁﬁer@fo?@?it%@%e?%ohﬁﬁ{ f tﬁ%agro%%g&og%?lsro?dmuge to breed;
search, and use koji molds that are capable of yielding strong protease and glutaminase
and capable of producing a highly digestible koji. Conventionally, by such reasons, it
has been considered to produce a soy sauce koji (hereunder, also referred to as
- "koji-making") by using a specific koji mold which secretes a strong protease for a soy
sauce koji.
As mentioned above, a process for producing a soy sauce kojfi which produce

large amounts of amino acid and glutamic acid so as to produce a soy sauce having an

excellent aroma and umami taste, has been desired.



Di scl osure of the Invention In order to produce
excel | ent soy sauce koji, koji nolds which produce a
strong protease and provide a highly digestible koji
have been devel oped. However, the use of such koji

DiscloR s r v ¥ESoR i sk in which a high concentration of
a conponent for Busho-shu which is one of the

unp eARAMS psdRlckexREIIE %05 3UES kEATR)YmbEROWANA froduce a strong
acid, accumulates in the raw material of soy sauce

prote¥s@jdndafrbeide %%igﬁly@gbﬁww kbfi pavd BeersdéVelopdd. However, the use of
koji-making. This conponent for Busho-shu is generally

such rketiadoldszatolviags atkkd)n whith ng hidte ckaddntmilonngl angbmponent for
hardly remains in the incubated koji (de-koji).
Bushddoheeweéiich isnones ofithe aspleadmpemdiln@faoytdaack ajameiplisbbutyric acid,
strain, this conponent nmay not be sufficiently
accummateydhithe dawunatagal o sdkosduceasiefinafteard roeb@ihosrsafomtthe start of
is in the incubated koji (de-koji), resulting in that
koji-making.me|This scompmasyti ot | Bushoashef it rasderadlys oyetsknlized (degraded)
roducts and negg‘tﬁi vely affects the sqQy sauce

durin_g&lé& kefy making and haidlyrempias an dirincrbiiedio/iiHerkefibr eHowever, in
e o B 5 1 A e P B GFcinty
e G058 438 SRRl 80 A 5 F R Y ot
$ ‘ ) . :
s dhHGL B SFEL" BRI AR RE R G s e
p e : b
nesa 3 el Aot . TP U, Kbl gBlen
| SqRUEbeCitasiad JHjOdHRtdhE YprolRhCihvRRIION9S ptdluck RS0y sauce koji
genus Aspergillus and a koji nold having a | ow

havinigS® Bsthugbd B8RbARRRUE it Whi YofWhe Ghpleagln@ngfllsit 40§ sauce, and a
genus Aspergillus into a sane raw material of soy
soy ssunedejKogving & heddeefdi Busholséu mainignthe &ofiow i sobutyric
acid productivity netabolizes isobutyric acid that has
bedhe iprantorsexr thegrescouimyentienhine cdralvietsd inbapisty ehstuding to solve
a high isobutyric acid productivity, so as to provide
the ahovpprablaws. kdjs anmviltgtheysBawufoimds that, M ghe hofjegpaking by the
) have found tha he production Qf a, soy sauce usi.ng
inoculgfian gﬁﬂe&m&ei%%ﬂmg raobligg‘ééo‘%i“&%g} aggﬁer@dﬁlavm; whigly belongs to
Bushg- shu.,. These fi ndi have l.ed to, the conpletjon . .
the gBRUS ipess lius 0, 9, fA (el haring oilg™ isokutyric asdd pradughyity which
[ el | at es .},0 rocess for oduci-ng_a so . .
belorgd 8 thi enbf Bl i Byl L8 arB AR RE Ry hebY ko, the ko
- A . 4 J
oA Bk S L BB 09602 o R s ben
prodiftel A £RBRAMtEALYORe koji mold having a high isobutyric acid productivity,

so as to provide a soy sauce koji having less Busho-shu. Also, they have found that the
production of a soy sauce using this soy sauce koji provides a soy sauce having less
Busho-shu. These findings have led to the completion of the present invention.

That is to say, the present invention relates to a process for producing a soy
sauce koji having a reduced Busho-shu, wherein koji-making is performed by inoculating
a seed koji mold belonging to the genus 4spergillus which produces a high concentration

of isobutyric acid during the koji-making and a seed koji mold belonging to the genus
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of isobutyric acid during the koji-nmaking and a seed

koji nold belonging to the genus 3 Aspergillus which

does not produce, or produces a | ow concentration of

i sobutyric acid during the koji-nmaking, into a sane
A rf@rw Whed & t HRYIRRUGE pkRivces Ih@wk&ﬂceﬂi‘i’éﬁjon of isobutyric acid

Pe ongl ng toest 0espgenus AsBergl [ us which produces a Y

durlnE i3 koﬁ%@ﬂg ligtd HBarRé rdve afudérydliof s@?lsduéia_ukd ng

oji-making T's preferably a koji d whic produces

| Syt ¥oji cmal GeRingthgd@sibthe gerusnispdrgiiuse wafidle pr@duces a high
30 hours fromthe start of koji-nmaking, as conpared

concatitiabiohhef assbubiricobcidsdningy kiofi-raskidg pisopheferdblyf & dwji2Mold which
hours fromthe start of the koji-making. For exanple,

proditces isodjuityrio hel dtxe laodrgibig amounther enusiterdpeor GolHayss from the start
whi ch produces a high concentration of isobutyric acid

of kofumakiggkaj compiied gvitls theaarkojuit afdsebwittic cisk poduess afer 20 hours
ppmor nore of isobutyric acid after 24 or 30 hours

fromft @mart nEthe efi-mpkingie Ko examlente faiemokdbelorgiagnip the genus

perfornmed under the follow ng _..condition

Aspengdjiys whkqwoelai;ﬁﬂ 7 h@\%}vceAyentgﬁélO@ ofiselarue éﬁl%‘@%’@a{ﬁ’ét making is
- 1 W/

a kojt gald B cherod et Pawoortfﬁ@rt‘fé@a%? S agtd s d w30 bowrs from
the ﬁt?ﬁ o° gl{é Olfbt Al lgnlgzg % pﬁ%l l%fngm X1 ulgte 5@%&&&& PHE following

lzation under pressure and heating at 121C for
cond’é’i?%rﬁAr?Ut es. The resultant product is cooled down to a

, and inoculated wwth 100 ng of bran
Koﬂsee %ﬁfﬁ?ﬁ&ﬁgﬂ lask is cotton-plugged and then is

| NQEbabLedefdted JoYBEAMSE Aptdyea NARMPABS al/ Wt O@ifer. 28 g of wheat is
tenperature of 30Cto start koji-making. After 16

roastB@®Whd, milel, adnhaclsdltaas ks msixedalkien thotlas dtaivedmogbeans. The
the heat generated in the koji (m xing process called

mixtireds nedn putaintb b 2diter Fetnbacls flask.ddllowed by stetikratostwidier pressure
chanber at a roomtenperature of 25C. After 8 hours,

and hdaging Tedi 124 °Ci for SQanmutmd Thgaiesultant mendwad is lseoledatown to a room
generated in the koj and then is transferred into a

tempeayitospdinacuisiehivath 190 Iagroé&m aapdctost: urﬂieoﬁa%@wﬁtﬂ%-lalugged

koji-nmaking is perfornmed f 42 hours in total o
and @sp aas ﬁncalhegﬁd. in hsr@osGtin SRMPET 41 F GROM CPRET AR, 30°C to start

ko;z- s,«gge ellg H'%I&lg% tbﬁt eéﬁl?%ﬁnﬂgslﬁp‘séso elbe?c)e;}'l! ol as. 1oy ¥m|rernove the heat

genera%cﬂ N9 Q! ko;ﬁhﬁﬁgg ﬁJoEQs%ugzﬁled "Teire"), and then is transferred into a

thermostatic chamber at a room temperature of 25°C. After 8 hours, the "Teire" is
performed again to remove the heat generated in the koji, and then is transferred into a
thermostatic chamber at a room temperature of 20°C.  The koji-making is performed for
42 hours in total to obtain a koji.

There is no limitation in the above koji mold belonging to the genus Aspergillus
which produces a high concentration of isobutyric acid during koji-making, although
Aspergillus sojae, énd preferably Aspergillus ;sojae strain ATCC 46250, can be used.

On the other hand, the koji mold belonging to the genus Aspergillus which does

not produce, or produces a low concentration of isobutyric acid during koji-making is
4 _



Aspergillus sojae, and preferably Aspergillus sojae
strain ATCC 46250, can be used. On the other hand, the
koji nold belonging to the genus Aspergillus which
does not produce, or produces a | ow concentration of

prefei;a(-:[]_q’? Lgnoycf)‘}dc{/\nh%?d ek iolﬁ'gdﬁ&isi is oy ;)/fﬁg bSd % Prigh&LRb Lu)ﬁognt, or no

I ch produces 1so Fic aci at a reduce

_ isobuﬁ:sﬁ’i’éJ Bkid &ralﬂgaﬁérsgﬁokﬂf B0l Ko R§ iffi)nE_tthé‘ls{art 8f 5 i—n%ﬁ(éﬁé,wgsgﬁompared

ours fromthe start of koji-making, as conpare

with tthe ARt oPfisdbaRRId Weid pRédittelr 2AdCed REdrST fré@ BRUKErt of the

fromthe start of the koji-making. For exanple, the .

koji-tekingOIFdr bedapl i Ai bRl '@ﬁﬁﬂgﬁn?&@ eKOEddud M spBFgGlus which does
does not .produce, or produces a [ ow concentration of

not prahiee] gr podacesla dowi dodckttratioipdd Bgbutsria ackdirifi@lkdji-making is a

whi ch produces 20 ppmor |ess of isobutyric acid after
koji radldowhizl producesf20gmm oe less toflisobotyridacid aftier Bdhlor 36, hours from the
when a koji-making is performed under said condition

start ¢fghe ipiemeking, mhehiankajamiaking is petformbd wedkoiaid caridition (A).

bel onging to the genus Aspergillus which does not _
pr JdgERis 1t ligviteHords the pbRyecknit Bold helosaingstojthe sanys depergillus

. acjd during, koji-makjng, although Aspergillus oryzae, .
which fipes riftePgrge. s EFYUFES Y Ldcentigion af deobusprgacid during

.. can. be ed reover, the present inventiaop relates .
ko;z-m%ﬂggs%@ﬁ% Hffﬁ’?/luf) p%gge%ltﬁvegq{gblgn%pewﬂus oryzae strain ATCC
b V.Sren i;oned processes and having a reduced
2278 és) o-esﬁ%e.d' Furthernore, the present invention relates
to r: [ avi:
AT I, PR U0k B30 S A e b ey one

of abB¥erBENti S bceBRONGITRAViHLAGHIRAMAHESAYS M xed wi th

a salt water to produce a soy sauce norom mash,

f olfuetheembie, tiey pRBErAhPshtRMkeRBENGD a ProReddl RS PPRdducing a soy sauce
invention also relates to a soy sauce produced by t%we
havigbav eedarced oBedhpsingesherin haoyngarer @ducp@ddBushdyshdy one of
According to the present invention, a soy sauce koji
aboveméntiomsly prmeases Hamingd withl acedt Bashraosprodeemabsy sauce moromi
reliably produced, Moreover, a soy sauce having an
maShei@Qlﬂ@ﬁ@ilby Eergenédinmesnd agingl ut ani ¢ acid and an
excel l ent arona can be produced at a high nitrogen
ut i 1hez RIEEHNL r dpventign; Aspeksddtpht fbn2 ofOY heaugeaitagaced by the

abovementioned process and having a reduced Busho-shu.

According to the present invention, a soy sauce koji and a soy sauce having
reduced Busho-shu can be reliably produced. Moreover, a soy sauce having an
extremely high content of glutamic acid and an excellent aroma can be produced at a

high nitrogen utilization rate.

Brief Description of the Drawings
Fig. 1 shows the results of isobutyric acid contents (ppm) in koji over time in the

course of koji-making using Aspergillus sojae strain ATCC 46250, Aspergillus oryzae

strain ATCC 22787, and a mixture of these two types of sirains.



Fig. 1 shows the results of isobutyric acid contents

(ppm in koji over tinme in the course of koji-making
usi ng Aspergillus sojae strain ATCC 46250, Aspergillus
oryzae strain ATCC 22787, and a m xture of these two

Best MIRRSTo@ ICattyiAd DRt tie BRShiidfpde for Carrying Qut the
I nvention Hereafter, the present invention will be

dedfdredrest, the slebait linvehfion RHEISRNEescRVEN | g&tafiel ates to
a process for producing a soy sauce koji and a soy

salde pravémdnvedivest]fus foa JRoceskTor bRRIUSRY: $38F Qauce koji and a
koji, soybeans are used as a proteinh raw material and

soy sabeathavimgusddced Baskd-abih Favtheedost saalce kbfie spyidus tar®Msed as a
thereof is carried out by mxing soaked and

protesn srwrimederka dindoyled isysedcoast sarchrdwhitesidl. WHBat prodasgon thereof

. a seed koji, followed by koji-making. The present _

is cafripgeonti oh misinghsnaked end staanbyookesi suybkaijs, romitets ahdwiblgd wheat,
different isobutyric acid productivities as a seed

and g §p¢d fgyiy ﬁélm&%ﬁge’f%ﬁ-mﬁbmg mellienpresenttinsentidreis characterized by

.1 sojut {i acid content in the soy sauce koji is .

using, koya dBAlds ViR (ifTFTent oDt YmiES RS PRR AR Yikies lésj @ seed koji in the

‘ Speci f.i cal | a.koj,i .ol d hel ongi ng tqQ the genus .

- coursge Jf%‘rﬂﬂk@/&/&ﬂ {4 fleciaoRearis soh gamteie dht s PBivedio/ is reduced
i ri i ¢ during koji-making (hereunder, also

50 asrtgggﬂ%&l %ﬁ%é&“']kc}]h?%%1 d having a high isobutyric

o peeiRAE: b WolmbiEBoReitd o (R ferlS BP9 SidE produces o
high @oh ¥N:&A0A YT iEdtPAC QFid ?ﬁﬁ&o’% g!ijii-‘fnal@lgé ?{r%cﬁe&‘,n%% referred to as

also referred to as "koj havi n OW 1 SO yric

"kojiagold haptda Gl isbiidyrierRid sRAUBEVRY'SeRE KRt nldld WREnging to the
course of koji-making. Here, the term"koji nold

genuhdypergilaushivhichi webuby plodues,iot Ro@EHES tai 18iit doncEr&Ecn bPisobutyric
~a koji mold which produces isobutyric acid at a high
acid c@atamdent by trofesrededo eas t Hayi and@dshavilpu d dow isobutyric acid
detectable froma soy sauce koji when produced using _
prodyativitykbpre yashs asedikpiidalthe course pEleiisnaking KBgie, thd thrm "koji
i ¢ch produces isobutyric acid at a double amount or
moldiaving ériagﬁﬁﬁc&%wé@ Fidoprpductiyify) wefersig mbojdmatdrehich produces
. fter 24 or, .30 hours fromthe start of koji-nmaking, as
isobuiyiE AF Bt B S GR ot S50 dia) i B i ethseaple from o
ey - rs:fromihe start,of.th . g
soy sRageChorERAMY prRREY B BIR AN RIF T ‘seigiqll, it oeas o 2 kot mold
hickRk . 40 r r [ tyric acid .
wicB RS SONGES B B e o B e by i
amouf@iok m{BRK] 4¥8br H408r FXBEMS $rom the start of koji-making, as compared with the
amount of isobutyric acid produced after about 20 hours from the start of the
koji-making. More specifically, it is a koji mold which produces 40 ppm or more of
isobutyric acid within about 24 to 42 hours from the start of koji-making, for example,
after 24 or 30 hours therefrom.
Koji-making condition (A):
26 g of defatted soybeans is sprayed with 135 W/W% water. 28 g of wheat is
roasted and milled, and the resultant is mixed with the thus obtained soybeans. The

mixture is then put into a 2 liter Fernbach flask, followed by sterilization under pressure
6 _



after 24 or 30 hours therefrom Koji-making condition
(A): 26 g of defatted soybeans is sprayed with 135
WWaowater. 28 g of wheat is roasted and mlled, and
the resultant is m xed wth the thus obtained

and 12aHREA0I 2190 Gor 5? )élltd]ﬁﬁf‘esj S Tﬁl@%sﬁﬁﬁﬁt if%cﬁm? i€ cbb1e8"down to a room

Fer nbach f1 ask, owed by ster at1 on under

temp@afESUiR] ifdcaRtedWahi 100 b o2 Bldn del /f. MTH®RK I R6tton-plugged
resultant product is cooled down to a room

and theRefiRubaRd iandiheR6thaé @HambéNatldPodt tBfnpBFaireSSFEIY°C to start
koji. The flask is cotton-plugged and then is

koji-malkinpat edtérn] @ hbhsr nies Fatrteich haskeis ghiaken 150048 to remove the heat
tenperature of 30C to start koji-making. After 16
genetatadr & thddofie(mbacdh froask datledh'dlebr™s anglsthen fsetraxeerred into a
- the heat generated in the koji (m xing process called
thermoFatice thamberdat hewoins tamparsfuee 23 o Aftett Behows) thel BTeire" is
chanber at a roomtenperature of 25C. After 8 hours,
performed again, ghaken to prine v thecheat generatedidiarihe §oji camsl thentie transferred
o heat generated in the koji, and then is transferred o
into pnthsriRostaBE nehamher catc afdesr tamparatwsnef &956r atThee kati-making is

20C, .Th 0j I -.maki| i.s . pecformed for 42 hours in
perfofl&f’glf‘)’i‘gzEB{“%?iIHt%taEgﬂ PotaiB 3 kdds for preparing bran

seed koji: 20 g of bran is sprayed with 80 W Whso wat er.

5 g of the above product is put into a 150 m conical

Pf°°‘{$§§?4.(ﬂfgeﬁ’§{ih§?§9b&%f@%oﬁ“ | i zati on under pressure and

50 minutes. The resultant

pr ‘2@“%3 bf ib?arf:ﬁo%??%!e?g\wght% W/ AR AEMP S gtolfrtﬁ? aB0%k W}){Oﬁluct is put

i noculTated wt scoops of a platfnumT oop

into £15®hdl ORI WRLIE FoNGRePBE BierMZBMbRURNY MEERTE Hhd HERhg at 121°C
and isolated. The flask 1s incubated I1n a thernpstatic

for SOhatibetes. aThe reautpe@r grodectols &fled @owk? th AUESom @@nipBfature, and
ot her hand, the term"koji nold having a low

inocilsted uwithi Z tac3 dcogpsodiiat platihyth foebewstht @ 4ajkmiold mlich has been
Whi ch does not produce, or produces isobutyric acid at

previgusly\pusersslintadaanddrolatsda  ddgritasktih incuba®dshoe-theumodatic chamber
undet ectabl e from a soy sauce koji when produced :

at a tg@ipprptyng; of 305(Ci fopgR doulpecifically, it refers to a

it s odhero o s iatins  FPbriiplh Wi brfow sobutrio acid
prodlgcgivgfyg?rgifgggodg E?j{l: g{ﬂ‘f@g@ﬂg‘{“ %%ehs &Jﬂ (le)rczf1 uclejc,n (tar I())lfodiuggsbi%g&tgrﬁc acid at
a low concentration to a degree that a Busho-shu is undetectable from a soy sauce koji
when produced using this koji mold. Specifically, it refers to a koji mold which
‘produces isobutyric acid at a reduced amount after 24 or 30 hours from the start of
koj'i—making, as compared with the amount of isobutyric acid produced after about 20
hours from the start of the koji-making, or a koji mold which does not produce isobutyric
acid ‘at all in the course of koji-making. More specifically, it is a koji mold which
produces 20 ppm or less of isobutyric acid within about 24 to 42 hours from the start of
kéji-making, for example, after 24 or 30 hours therefrom.

Koji molds having the abovementioned properties can be readily obtained by

preparing koji molds belonging to the genus Aspergillus, followed by koji-making
7 ' '



hours fromthe start of the koji-making, or a koji ~.
g, ~t nold which does not produce isobutyric acid at
all in the course of koji-making. Mre specifically,
it is a koji nold which produces 20 ppmor |ess of

sccorl RS L RoBUh, SR AP Qe PRI condiion

(8, OO Sk RLESCIEN, B 1R SROUEHERLS i wich

produd®? §%arke o Ila Gt unk BE i BBRHFIARREr 9i | 'us, followved by
koji-making 7 according to a normal koji-mnmaking

COR@jitrhMds bRldtipBigdd the lgBBURDNEPgHRisito HRIr&%hre® Bl #dtQPecifically
(A), neasuring the anmount of isobutyric acid in the
limitedojalthoagid ApLRENELNGrZas ot JpeiTIEh sopfeoUsRSerfed 86iB@dering that
_ or small anpbunt of isobutyric acid. Koji nolds
these hedldngrengsetidot the reductiohsefesoyi dahicks kb, be prepared are
not specifically Ilimted, although Aspergillus oryzae
or The pertyityrtic scidojeaderitsn gogf er sedsameaderd mgatured by using any
these nolds are used for the production of soy sauce
publigdgj knowphanatkerbutKori examgle, 250€s0Yisauknjtp/ids addyd seitle 0 ml of
can be neasured by using any publicly known nethod.
saturgteg salf ¥AieTe Whidly ioeloshaken aad et jat jasrogi tampdratire fomP4 hours.

rheng b, ML R ATl Bk mih. AR e oy
souce L BEAELGd  PLB5T et Bl B i vt vy
s SHSRAROERY OCTANA SRR, AN ERATEASE, o or oy
e B AL HERIGEr R g UL ot by

gas chforBatBRREhOdGO) HhehaD Midtiut D¥onGAsratibh PBEQY' @RBEY Analysis of
(G0 nethod without a concentration process (see

AromaADahpshentoby GasOThrdmadtpenphy's elitedsand GhHsRbY IR MTAPAN SOY
edited and witten by THE JAPAN SOY SAUCE | NSPECTI ON
SAUCRENSPUTH 10N SNSTEEWDE, Absdexqtam otk pdrinhvatthloMeflard 5080y Sauce,
) Sauce, issued on Mar 1, 1985, pp. 177 to 179). As to
issued p May 1, 188SdppaliTnig WM gh i sobutyric acid
productivity, for exanple, Aspergillus sojae strain,
pr ésetoathiey kg paoldi havime gopigh sebutyric aat predwdivity, dpr example,

[ f
Asper%@%ﬁﬁfq?% ﬁtgggif é{eg%gph&&%?gﬁggﬁg% ggarqnggﬁk{[‘g}g{ $6Z%O which has been
conﬁlgag%ch Itqrr?agclhfu%gl)@ ﬁlgrhf%rergggeegp gs%:qurlgﬁ: g‘gg\’(ﬁgﬁ{g o‘}?—?ndaking when the

koji-making is performed under the abovementioned condition (A), can be used. This

strain ATCC 46250 is deposited to the American Type Culture Collection, and is readily
available. Moreover, this Aspergillus sojae strain ATCC 46250 is capable of producing
a highly digestible soy sauce koji having a high protease activity and a high glutamic
_ acid content, which is thus particulérly preferably used in the pfesent invention.
Moreover, as to the koji mold having a low isobutyric acid productivity, for
example, Aspergillus oryzae strain, preferably Aspergillus oryzae strain ATCC 22787
which has been confirmed to produce 10 ppm or les_s of isobutyric acid during

koji-making when the koji-making is performed under the abovementioned condition (A),
g _



strain ATCC 46250 is deposited to the Anerican Type
Culture Collection, and is readily avail able.

Mor eover, this Aspergillus sojae strain ATCC 46250 is
capabl e of producing a highly digestible soy sauce

can bEQisbd hayhnga; drh%ﬂ'@(?@???ﬁ a Stdeﬁb%]ﬁ/ec?ﬂ)dth% Ahg rc??/ Type Culture

g utam c aci cont ent us partl C

. CollePis qnaqueddﬁecgvlaﬂaglge present i nvention. Moreover, as
to the koji ndbld having a | ow isobutyric acid

produed preként, int@ftiore4apRtRity ATA¢H&Y b K§i @idld8as beaintbloyed so
preferajtj)l y Aspergill u?ﬂgryzge st:??al n %;’cc 22787 v\,hlnlci:b Y

long 4ws kofFenokddnvidd'® digloisobatiiiReacld pppdactivityess Dkoji mold having a
i sobutyric acid during koji-making when the

low idodjuityriakeid gproducpieitly areadedindésr éxaenpémengpt ofked mold havmg a
condition (A), 8 can be used. This strain ATCC 22787
high iisgbutlysio a&tébpsjduwvilty) andenditypd ehiko/Typdd Gavingraelow isobutyric acid
Coll ection, and is readily available. In the present
prodwcﬁvéﬁtma}hbe employedd i Tyooypes/premorst ofdkd/i meidschavirmhigh isobutyric
npl oyed so long as a_koji nold_having a high
acid I?I%BQHWIP% and joge gmuaﬁ {cwm/ldahﬁynsg RAPW lﬁ@wyﬁa\amdgp@ductmw

l.0 obut roductivit re. .used. FQ
may %ﬁf\évk;gfeén ulg%gci y‘%&e%]la 1p( Vi 0%|t3p% gl ik Igoldhh'ﬂﬁng a high isobutyric

acid H ; ﬁ%&g’ FB&'@C \g%%&g% %E'Iﬁé%é’ o?% O %%Q’Fy tl}n{selscr)rgutync acid
Iﬂodugﬂgkﬁ%qgay %ggga or nore of koji nolds having high
p

roductivities and one type of koji

molrfle rbﬁ’?(é ﬁf lkg}’y %PEPH&MB? ?@hdls% H‘Etéc\@ tpﬁodmnly f£od koji

al so be enpl oye ter nat one type 0O

mold NEMARE a1d¥ GBobut e tatid prodedtihif’ R Bet haeidt yora)agz IMRing are not
types or nore of koji nolds having | ow isobutyric acid

SpGClﬁEzﬂgNCﬁlhitbdl eFofByxdneplemMhoyksi mMbR 2Vt & BighkQkdbutyric acid
having a high isobutyric acid productivity and

produktjvity amdl tHe tkajii mgldehdving adolwisybutyriacicitl prodhetivity iaky mixed at a
to be used for koji-making are not specifically

ratio of 29 ted0 : BOrto ERapysiferablyhdl kop? : 60Itd 4Maemidoae pieferably 45 to 55 :
i sobutyric acid productivity and the koji mold having

35 t055| ow i sobutyric acid productivity are mixed at a

f 2Q to 80 80 to, 20, eferabl 40 tg 60 : 60
Ifhe abgid ket rl@cﬂ& BGRGR b sispbristic asid peodpstiviggeand koji mold

hi gh but .
havmgraolvme SR e R A 6PN iR Bith g permat process
for pr%‘ra{dgiggg oéjo%rcstah& ﬁcéﬁn.ar f g%%%f 'd@sc%fp%%%? ﬂlrecs%ewp’ctoﬁ' 3 nr{entlorled above

may be inoculated in a normal raw material of koji, for example a raw material of soy
sauce koji which is obtained by mixing water-sprayed and steam-cooked soybean raw
material with roasted and milled wheat raw material, followed by koji-making
(culturing) at about 25°C to 35°C for an appropriete.period of time. At this time, the
koji mold having a high isobutyric acid productivity and the koji mold having a low
isobutyric acid productivity can be inoculated in a same raw material of soy sauce *koji,
either concurrently or after a fixed interval. Other koji-making conditions, such as the
amount of koji mold to be used, the temperature, humidity, and time for culture, the

mode of culture (such as continuous type or batch type), the aeration-ventilation
_ 9 :



for producing a soy sauce koji. In a brief
description, the seed koji as nentioned above nmay be
i noculated in a normal raw material of koji, for
exanple a raw material of soy sauce koji which is

condifBh 2AME thePYurTbey @ﬂti}aﬁys SndSRALAUEH og@gﬁ%ﬁ%fﬁigégoé&gglgtt specifically

soybean raw nater| wth roaste

limitedauhdBh 8ppRipriateddddOMRsi by khQivh -BRKIRY i h?g) :
about 25@%? 356?:2111c or an&%ppg%vgrc?gltﬁéﬁgel?i(t%%h%;é%?imneséﬁk%ed
t hTBe tdoffesauchekojk @bitaii®d hshamehfinal Rbete iRebMt¥ld&d content of
acid productivity and the koji nold having a | ow
isobuiysiebatiig,r whichdk thusr Dsic kduce o/ Clgdvile a rédie BiBAolsuad According
same raw material of soy sauce koji, either
to theqoocessrafrihé presentinivention, fthe eghdunt of wabuty@ldhadid contained in a koji
koj i -making conditions, such as the anount of koji
is redpeddita abdwe S0%edr lesheandepreferablyrabouh 30Yedort hess, aasctompaeed to a soy
for culture, the node of culture (such as continuous
saucetAppieokipingdt yha cppegntionak peestustionrproenss.i | Mareowver9a soy sauce koji
.condition, and the nunber of tinmes and duration of
obtaingd; by Hegpreseat iryentioa 15 dighlyetigestibla, Ijegh i1 the glytamiggcighcontent,
' appropri ate and publicly known condition. ip.the art , .
and capple OF PEPEICIRG|2 PR Saues havinge Righi ratip(GlwddVaef glutamic acid to

the t gargnttironed ove has a reduced content of isobutyric
© O PHTORH I's thus a soy sauce koji having a reduced
Bu . I pQ.. Lo it h rgcess of the present
AR s SO Ry il Y B BRertin WGRPARIGY by, sed for

proclugirr}(;g‘flie %%yb%ﬁlcé fdvred, fe‘&u?@cfﬂbsl?cg%hﬁr A%é? (se%@t{égcag be o;))/roduced using

y about “30% o ess, as conpa

a SoySEHEE Rofil brodBbéd RE Inditiche@OHORB! 120R¢h B QEHGhi Rlhsh fermentation
process. reover, a soy sauce koji _obtained by the

procepy 85@atpréfvENidtion procéisHicyrdih@es hishgl meit@d. i rsgebffically, a soy
~glutami c acid content, and capable of producing a soy

saucesayices ihanbated withi rhapmbpriateGancEratodn of sdlamiacteramtiadndrmal ratio
_the total nitrogen (TN). Further, a soy sauce koji

for inghbatiare foBgwed bypleomentationsadt dgimg fem3 e tusedttsowith appropriate

.. . producing a soy_sauce having a reduced Busho-shu. A _

stirringohy fauwial aegihed tfor ehlavean wged gnoramigyaghauddextothe aged moromi

. produced as nentigpned ahove, throygh nmorom mash .
mash 1§ FrepRed nghnY oakeisclatiand pressdiliered by whiegradesebtain a raw

oy BHEELTR W0y L e e BTl o b artication, and
saimRSRNTA BR3P Th R e woes o
ot RS, SR8 S L it b proces
and afiPaPPlopriate and publicly known ones in the art may be employed. :
According to the present invention, for the production of a soy sauce koji, with
use of a koji mold which produces a strong protease and provides a highly digestible koji,
it is possible to avoid a risk in which a high concentration of a component for Busho-shu
which is one of the unpleasant smells of soy sauce, namely. isobutyrié acid, accumulates
in the koji during the koji-making, and to reliably obtain a soy sauce having a reduced

Busho-shu. Moreover, according to the present invention, such a Busho-shu, which has

been so far considered as unavoidable, can be reliably kept from being generated and
10 '



mash is wapped in a nylon filter cloth and
press-filtered by a squeezer to obtain a raw soy
sauce. This raw soy sauce is subjected to
pasteurization, clarification, and sedinent-renoval
accunQl AL BiAnd (RO¥o 308 ne, AR Ge Ihitsrid btk i
in the ty%%s ofoﬁl actxll%’ %@%@%@@F ?)E%gdagr%ﬁfléeg?td Ct%'(i).lltagfe}ed in the

soy S#iRE fs0fedulded "or apdutBeN, LEMNERNt QL & IQ,C%ﬁnt 589%d  Therefore,
any appropriate and publicly known ones i'n the art may

accoln®np | thy gftese GavEtNth, D sb SaRES H8MIng AMEALANBud M -shu can be

the production of a soy sauce koji, with use of a _
obtaiked.i Thé grodebsbf fHeoslesas iavatioaneableote pseIRBG soy sauce having a
provides a highly digestible koji, it is possible to

high ghdamicaaqid sknfent whd eh eacdlleghammneent rati on of a
conponent for Busho-shu which is one of the
unpl easant snells of soy sauce, nanely isobutyric
acid, accunmulates in the koji during the koji-making,
Examytes to reliably obtain a soy sauce having a reduced
Bu%ﬂg-shu. Moreover, according to the invention, such
a HRFE&41Y, Inypitéon ¢ Berealien derstibed digreaser detail with reference to

. nsi der ed unavoi dabl e, cap be reliably kept from 6
the 150 RiE sxgpBlced ihoven e, tesiiheb seepeaf ithg REpent invention is not

. kojii - maki ng, and the anobunt of isobutyric acid
llmlt%‘gﬂjfeggﬁed in the soy sauce is reduced to about 60% or

| ess, for exanple, about 50% Therefore, according to
the present invention, a soy sauce having a reduced

[Exafpfd! ‘?1 S &a0 bﬁag éarg@ﬁﬁh%%ﬁg shdBe Wgﬂc\ﬁ’ﬁﬁ @{?aéfﬁméig%de 38 koji and

I nventi on ena to pr € a SOy sauce

meashitdherloftisdbuey € héldcRRtet and an excel l ent aroma.
. Exanpl es The present invention is hereafter described

(1) Use of neiRe® seedekali bf MbpdrgilRlebRIRCR Apek 18yl 0w ng

exanpl es, although the technical scope of the present

i N\2éng bbdefastedatoybbany isesprayled rveitio 135 EWAWRS evaldr. PR@CELSS wheat is

for producing soy sauce koji with use of m xed seed
roastréjand antledppad the mesitltant 15 swiked ywitle tac tihscabtaimet soypeans. The

. Use of m xed seed_kojgi of Aspergillus sojae and :

mixture g than pylsingy § 2ditep Eepbaeh flaslatfobawsd pyederilization under pressure

spr.ayed 5\1;&1 135 WWowater. 28 g of wheat is
and heating at 1 for 50 minutes. The resultant product was cooled down to a room -
temperature, and inoculated with 200 mg of mixed seed koji containing 100 mg of seed
koji of Aspergillus sojae strain ATCC 46250 and 100 mg of seed koji of Aspergillus
~ oryzae strain ATCC 22787. The flask was cotton-plugged and then was incubated in a
thermostatic chamber at a room témperature of 30°C to start koji-making. After 16
hours, the Fernbach flask was shaken so as to remove the heat generated in the koji
(mixing process called "Teire"), and then was transferred into a thermostatic chamber at
a room temperature of 25°C.  After 8 hours, the "7eire" was performed again to remove
the heat generated in the koji, and then was transferred into a thermostatic chamber at a
~ room temperature of 20°C. The koji-making was performed for 42 hours in total to

obtain a soy sauce koji of the mixed seed koji.

The seed koji used herein was prepared by the following manner. 20 g of bran
11




roasted and mlled, and the resultant is mxed with

the thus obtai ned soybeans. The mixture is then put

into a 2 liter Fernbach flask, followed by

sterilization under pressure and heating at 121'C for
was §Rafédulias 80 Teweespitants fcﬁ%t

?goyrﬁ t enper ature, and inogu at gdabﬁwtéfp}g%&ﬁvggsgwré@%% 150 ml
conicab ethskQifb116W8Y iy ishgil Aotk hl 1ati o
- Asper gil'lus soj a}g strain ATCC aggg%ugé;%h?dgéaﬁago?t %%leé: for 50
minutesj i Tok résdengipkddifet wak s8R 1 AIEdm Lifebatul@nd inoculated

flask was cotton-plugged and then was incubated I'n a _

with htr Gosdoaps cofcagitbmumtloap noidina 2o ahaldundichl ha®Geb® previously
start koji-making. After 16 hours, the Fernbach fl ask

pure-gakured akuh isndatad. t Fhe dimskewbhéndubatedganar tbfodtitid RRamber at a

koji (mxing process called "Teire" ), and then was
temperegins f &k BOACI fro72 hdves nihsteander, chankeme akanner IO Mperformed in

tenperature of 25C. After 8 hours, the "Teire" was
compaEtisrsReEPig and contrekergmple he heat generated in the

koji, and then was transferred into a thernostatic

chanber at a roomtenperature of 20C. The koji - maki ng

to obtain a

@) C@%@S%%{Ygﬁxq‘ﬁjplgﬁgs?ﬁsﬁg% Gaiphdsersiig sgige SURD) ATCEHAF250
: h ' d by the foll ow .. 20 . f
br 40 5% T BR G coptan s SRS (e PORERe B i exactly same
_ i 50 i i cal..fl ask, .
g SR8 o NI 403 10
mg 0ﬁ§eeliac(ljaﬁd$f3_ﬁsﬁ9gilms Q'H}a%sstraTﬁ‘ﬁTtt%s%iﬁ“wg ‘g%aﬁ}&ft\é\%‘? of the "mixed

cool e own'to a roomtenperature, and 1'nocu

seed M/ borﬁain@n% 166 8008t fkd acoﬁloquspwgiﬂz&%rf&é Et‘ﬁaig ARd¢ gtﬁgg@' and 100

whi ch had been previousl'y pure-cultufed and i'so

mg off$eedfilopisid Amergiliasbaj-ed strairpATOerIIySat i ¢ chanber at a
tenperature of 30C for 72 hours (hereunder, the sane
manner was performed in conparative exanple and

_ control exanple). (2) Conparative Exanple: Use of seed

(3) Confrel Eﬁmglﬁgﬁgf:pf seedshsijbet 4neagiNuATOR abGRGBM ATEGY22787
saé&% koji of caonparative exanple was obtained in the
‘exAciopySagHE o sRBRFOhexamle Wits abteined dv thepracty same manner as

o RGN SRRSOl (1), Sxcpr, [ Lhat (100 M0 o
s MR35 0L AR 397405585 5L R B e st
koji cgtﬁtr%gxlﬁﬁﬁzggégg £§ggqcffmﬁ S?QSAge%}llu%fsoﬁzseo Str LlAl'ILEC %%556‘ gnd 100 mg
of seed koji of Aspergillus oryzae strain ATCC 22787".

(4) Measurement of isobutyric acid content

Regarding the abovementioned production examples for prodﬁcing three types
of soy sauce koji (1) to (3), the ups and downs of isobutyric acid contents in these koji
were measured over time. The isobutyric acid content was measured by the following
manner. 25g of soy sauce koji was added with 40 ml of saturated salt water, which was
well shaken and left at a room temperature for 24 hours. Then, the resultant product

was filtered with a filter paper. Thus obtained filtrate (soy sauce koji extract) was
12




(3) Control Exanple: Use of seed koji of Aspergillus

oryzae strain ATCC 22787 A soy sauce koji of control

exanpl e was obtained in the exactly sane manner as

that of the above process for produci ng soy sauce koji
extradtdd witX SRBy1 dRbtatd) dind "WdiOsuFle®éd 16 BRCarWis BY gas chromatography

Aspergillus oryzae strain ATCC 22787" wds useg I nst ead
(GC) edethb® withoxed ceaeshtralieh iprést.ai ning 100 ng of seed

- koji of Aspergillus sojae strain ATCC 46250 and 100 ny

of Theadsity areoshotspir Big. |1y svimryinathesX raiNindiéates?théSime (hours)

(4) Measurenent of isobutyric acid content Regarding
elapsechBoabthestan bf doyé-an gking Lntlithe Yead mpldicatéothefissiditgii® geid content

three types of soy sauce koji (1) to (3), the ups and
(prmpiswey sfuce oliutyric acid contents in these koji were

measured over tinme. The isobutyric acid content was

nmedbar &pully imeFigol | oshawy thetindepergtiby objcoptremucklCC 46250

koji, was added with 40 ml of saturated salt_ water,
(compgptive gramplie Produsad 4R PRHoT mpre af isgbutysimacidvekoit afiter 24 hours
£ f%r 24 hoqtltrﬁc..,_Then, the resultant product was )
rom cthe, starly Qf k/ignpkingeandagesumylgied J80appwy thenepf apte maximum,

e R S R B i S TS A5 i o
. t it hout . t ti
6o o AGPER AN ST FA G AT Be L o,

X & fhel Bier A8, 140 erlggn %ﬂ%ﬂ%ﬁrﬁf'%%ﬁ%?rﬂchgﬁoi example)

start of koji - nmaki ng, axi's cates

produc8@RUIOH icon8étehtioANdibe cdibpdtent Fob BYsAAYES éﬁQigﬂ'tltPrgiEnhaecid) at 10

results in Fig. 1 show that” Aspergillus sojae

ppm HIGQHABGDAQ frHRARP dtadt bRy EXBKDNE )and HWe8 hphtbxBRM Y zero value
nore of isobutyric acid in koji after 24 hours from

after 8hchostrarwhizh indjdatesatke [igsappeskance tiatboft g 180a pRBIdot chain line
_thereof at maximum Moreover, it is also found that
with 3getasdyri ¢ acid was contained at a high concentration
of 60 ppmafter 42 hours (Fig. 1, a broken line with
r hHIeP ) it ioalsorieund Hrat theynes ofithsemigied seed deojj hawing Aspergillus

sojae TR TC BRI “rchdSEeiRTbto At ez e Ch 32787 mived at cqual
| sobutyric acid), at 10 pmafter 24 hours fraoqmthe
emoubs 7R Hile R o b el o aprip PP HA DR Yk ftompared to

e s 1Bl ABDRYS <l St e et Mnir erome i 1, o

- solid line with triangles).

(5) Properties of soy sauce koji-

The moisture content, the pH, the amount of protease (U/g of koji), GIwW/TN
(ratio of glutamic acid to the total nitrogen content), and the digestibility of soy sauce
koji of the mixed seed koji lot, the comparative example lot, and the control example lot
that had been obtained by the above (1) to (3).

The pH and the protease amount (U/g of koji) were measured in accordance with

the "Experimental Method for Soy Sauce" (THE JAPAN SOY SAUCE INSPECTION

INSTITUTE).
13




with squares). Mreover, it is also found that the use
of the m xed seed koji having Aspergillus sojae
strain ATCC 46250 and Aspergillus oryzae strain ATCC
22787 m xed at equal anounts was able to reduce the
| S AHeldl iAoty hr@TILENY e BROUIr AN 1! hétnBds BAURREE Below.
to the singlé use of Aspergillus sdjae strain
46250 (conparative exanple) (Fig. 1, a solid line
with triangles). (5) Properties of soy sauce koji The
(Method fdruneasoding @igestibizypH, the anmount of protease (U g
of koji), GQu/TN (ratio of glutamc acid to the total
- ni t12ggeh Kopnvantvighadidwhith vdasgsdleidbivith 69,5001 0¥ 28AsH € water and
koji of the m xed seed koji |lot, the conparative
7.5 méwditpluené.ot Thamixthhewas inaubbtedxarmfieet hutbdigestidn ed7°C for 7 days.
been obtai ned by the above (1) to (3). The pH and the
The rgpwitard qwodwas uvas {iltkrgd oFith @j filfervpaper.meBbediststibility was calculated
.accordance with the "Experinmental Method for Soy
by digihipg the mipogenmarcatrtigaUcEhy NEPEERT O 1ok MiToge) condntration
. EE% digestibility and @ u/ TN were neasured by the
(in thedtlairsansodie rpsidin! pratetial on st filser Bapeneasuri ng
digestibility) 12 g of Koji was wei ghed, which was
added with 62.5 m of 12%salt water and 7.5 m of
] e was incubated to effect
vt #5ensifip B/

C for 7 days. The resultant

i ' £ii . Th e
R} TRYTOIRR big LECEELM b dvilbind Bl BRRGH I concentration in the
filtrate UTARELbEd £d) a%egm% i lbyrRE %itli’é’gaerngﬁ)nﬁgﬁﬂtidﬂ.t rogen
Int n t he

concentration e filtrate resi dual
matgei @buleNof B michfwémprRatried Mot RO dRTonBB 3BYYVE A8 shown in
G u/ TN) The A u/ TN was cal cul ated by dividing the
Tablegll tedowwvc aci d concentration in the filtrate of the
_ above koji digest liquid by the nitrogen
[Tableddcentrati on. The results of the measurements carried
out as nentioned above are shown in Table. 1 bel ow

[ Tabl e 1] ~Analytical values of koji
Moisture Protease
o pH Glu/TN | Digestibility
Lot Characteristic | content fU/g of
[%]
[%] koji]
Comparative A. sojae
44.2 7.23 261 0.67 82.7
example lot ATCC 46250 :
Control A. oryzae _
44.8 6.95 139 0.55 78.7
example lot ATCC 22787
Mixed seed Mixed seed
45.7 7.19 248 0.61 84.2
koji lot koji mold

From the results of Fig. 1 and Table 1, it is found that the soy sauce koji of the

comparative example lot using 4. sojae alone (after 24 hours from the start of
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Anal ytical values of koji Mdisture Protease pH A u/ TN
Digestibility Lot Characteristic content [U g of [%

[ koji] Conparative A sojae 44.2 7.23 261 0.67 82.7
exanpl e | ot ATCC 46250 Control A. oryzae 44.8 6.95 139

s & | | = . h .
i 8488 4 S 14 Y5 1B M SR e

(Gl seglutdnsicaicid{Glu) to @ndtotaAbhieroken !(TND,SanfdQHFH ihRd digestibility,
the soy sauce koji of the conparative exanple |ot

whileusi mgn¥erselg] bas al dinsdvaatdger oRbegpivery togh tihethst ésdcedfration of
14 koji-maki ng) has advantages of being very high in
isobutyrac peidtvelish ing tawsatiye chinglonemt foh@uskd-sbu. (A u/ TN) of
glutamc acid (Qu) to the total nitrogen (TN), and
hi gHeanwhilee itdis Jewnd thiat theysoy saicé &oji of tuneetsd leyainpke Wt using 4.
di sadvant age of being very high in the concentration ' )
oryzags alopg disemg rascthacdbgvahit Wetys law daubeatdoneerdtatioonehisobuotyric acid
. Bysho-shu, Meanwhile, it is found that the soy sauce
whick i 2 capsative asmransnt foraBusthe-shs, Whileng has dissdyantages ohbeing low

i ol g R e L A S BT 2k T e ot

it BusE‘fN)ﬁhu’ while it has disadvantages of being low in
OBt Wt e protease activity and the ratio (A u/ TN) of

o, SEMEOAR kbl ! Bk FuL B9 e s o
using! REmIRARAoE 98 40/50l dnd At oryzae (same as the above) has characteristics of
being high in all of the protease activity, the ratio (Glw/TN) of glutamic acid (Glu) to the
~ total nitrogen (TN), and the digestibility, being low in the isobutyric acid content which
is the most important factor, and thus having less Busho-shu, and that such a koji is

therefore very useful for brewing a soy sauce.

{Example 2] Process for producing soy sauce
(1) Production of soy sauce with use of soy sauce koji obtained by using mixed seed koji
300 g of defatted soybeans is sprayed with 150 W/W% water. 300 g of wheat
is roasted and milled, and the resultant is mixed with the thus obtained soybeans. The.
mixture is tﬁen subjected to sterilization under pressure and heating at 121°C for 50
minutes. The resultant product was cooled down to a room temperature, and inoculated
 with 2 g of mixed seed koji containing 1 g of seed koji of Aspergillus sojae strain ATCC
46250 and 1 g of seed koji of Aspergillus oryzae strain ATCC 22787. The product was
filled in a flat wooden koji cover having a length of 58 cm, a width of 30 cm, and a depth
of 6 cm.
This cover was placed in a thermostatic chamber at a room temperature of 30°C
to start koji-making. The production of the seed koji was carried out in the same

manner as that of the Example 1 (1).
' 15




using a mxture of A sojae and A oryzae (sane as the
above) has characteristics of being high in all of

the protease activity, the ratio (G u/TN) of glutamc

acid (Qu) tothe total nitrogen (TN), and the

di gefsdri 19 hbdry, tHeepragudiowas BgitAed ibyIRHAYM "I@zr@‘)'éé as tr(]) remove the

content which is the nost |rrportant factor

heat bervdragdl idstheBush) amsihthenawds thaatfesidd nto Ecﬂhbrméstatlc chamber at a
therefore very useful for brewing a soy sauce.

room| tEwepepdtere2df T5°GL esAfttoB Huuos uhe rMfeisdywaapedofied again to remove
Production of soy sauce with use of soy sauce kojl
the hedStganerdedin thei hogi, mnd eéblers sed tiensferreddftoya dierdristiticechamber at a
soybeans is sprayed with 150 WWsowater. 300 g of
roomyiseperathee 05381€@d ahd kwyji-meklingawds tpeeformediifoaB0 haurs in total to
m xed with the thus obtained soybeans. The mxture is
Obtal’flﬁél‘i’)’ss@lé?ee%@é@fih@ misgdiseed &efion under pressure and
gté: g % 121¢C for /50 mnutes. The_resultant product
81 Adthys t%lﬁecbSPBéﬁP?eefiﬁ’ér"&%Su?@edaWth b diEnodgalt water.

e R S0D ke et i Sgcin o

sboutph6 ST ol B4 <ORRRIIEE phiue” MRS SR e h oo sccordance
with gaﬁldrﬂﬁl fré)%'ggtfgr %odgéé erS%%a Sa%«? kg)f gﬁ)c}](fgéregy an aged SOy sauce

morohﬁ%ggpﬁs&gg&ﬁaﬁ@gn‘oer at a roomtenperature of 30C to
start koji-making. The production of the seed koji was

caf# ioedbrabtact élefalh 1 2HT B cid PRt ANt A1 alObhd1Ter R HEJ)@ a lactic
1 (1). 15 After 16 hours, the product was agitat ed

acid banekidh (gbregdnozocas kﬂop/w@?&sdlb@d ﬁ’&ﬁtthg%ﬁﬁrsaﬁ@éjndo@om1 mash
the koji, and then was transterred into a thernostatic

was agldadiatd >a10 ac.f.ndgmf teorpetiahasheoro1 4tASIay Afthelindibadohsand a yeast
_ the "Teire" was perforned again to renove the heat
(Zygaganeqhroesicésyouni) leojdated ran theesoynssice meorefé measth waxt added at 1 x
.5 thernostatic chanber at a roomtemperature of 20C.

107 ¢ fwe/mﬁmomlurﬁgsm@?r,%@r%frmemuba omours in tot aI to

o Sl ST s e AR s ileer o
i o S B S BT oS o minss
cooleg]?&f\ﬁlgw Fhom 1%{11 € 191"!%t LBy’ geﬁ{ﬂ%lh s‘ﬁ% é acogtle tilf‘?or 2 days,

nor om 5 non
and sediments were removed therefrom to obtain a clear soy sauce with less Busho-shu.

(2) Comparative example lot

A soy sauce of comparative example lot was obtained in the exactly same
manner as that of the above process for producihg soy sauce in (1), except for that "1 g
of seed koji of Aspergillus sojae strain ATCC 46250" was used instead of "2 g of the
. mixed seed koji containing 1 g of seed koji of Aspergillus sojae strain ATCC 46250 and. 1
g of seed koji of Aspergillus oryzae strain ATCC 22787". |

(3) Control example lot
16




with a normal process for producing a soy sauce koji,
and t hereby an aged soy sauce norom nmash was
obtained. In order to accelerate lactic acid
fermentation and al cohol fernentation, a lactic acid

bagi esy sdlice LFtdoatdN e£ARHISIoN Ha9RBiNS) id 8R SlRHy LR manner as
the soy sauce norom mash was added at 1 x 105

‘that of. the abb gk Poct®Y PRI ipro@sding Boyl dduke day1 PextdR foPEHEDAL igsT seed koji
and a yeast (Zygosaccahromyces rouxii) isolated from

of Aspeezibny osaue etrair ATCOEBIS Magasaskdédnatad ok "2 10Red koji containing
c.f.u./g of norom mnmash on 35th day of the incubation.
1 g Ghisseddef ebylspengtBunvofuwi snEahATEE PO2SE-dhnidl t e ed dved koji of
a small squeezer to obtain a raw soy sauce. This soy
Aspergillueonyage pasinAAFCE€S2787".80C for 30 mi nutes and
cool ed down to a roomtenperature. The resultant soy
sauce was left still for 2 days, and sedinents were
renmoved therefromto obtain a clear soy sauce with
(4) Componepipglystyof sqysaueenpar at i ve exanple | ot A soy

S Sy SR e B o, 15 oS e i, n
con B GRS SRS, b b 1S T bt Gl v

o a0 2 8oy 8oyl RfIGCHLBGR, HEhlsed nd s oy

sauceStrain ATCC 46250 and 1 g of seed koji of Aspergillus
- oryzae strain ATCC 22787". (3) Control exanple |lot 16

A 90% aMiRet! akAPLisAf ﬁs‘ai%ikéth&t isWB a9 PR ﬁ@&uka?%éieof NaCl,

exactly sanme manner as of the aboVe process
gé sugar), Alc

TN (estatlutirdger 0YGlaagletaniic (ddid), eGREPN, fRS (ddRkt ‘rddiki
seed koji of Aspergillus oryzae strain ATCC 2278

(alcohaly, Lisefadtitsdcddy] pdf, ahd Cplgealdr kumbe)Gftaaioi sagce WagiPhccordance
.. seed koji of Aspergillus sojae strain ATCC 46250 and 1
with gthgf "Fepdritsptal ofMethegerfgi | Sas Saycele (FHEai APANCSOY SAUCE
22787" . 1(1\%1 Con£onent anal ysis of soy sauce Each soy
INSPELIHONf INWEI T LBY s &&gatenj colpbtnumbess cowepar lghtee colors.  The
. e le lat,, a t he ontrol exanple | ot produced in :
dlgeﬂlﬁaﬁgaﬁﬁeﬁ(‘fweaiY(@f fallewingraEned 19 & ofpumems mash was fltered
... an sis _of r soy sayce, followed b ensor.y. -
with 3 S, PapsEoptd 158 eolfulon offs PEROIRMH Jedredipe the mivogen
concentration in the filtrate" by the "total nitrogen amount in the filtrate and the residual
material on the filter paper". The isobutyric acid content was obtained by the following
manner. The soy sauce was directly extracted as it was with methyl acetate, and was
subjected to the analysis by gas chromatography (GC) method without a concentration -
process (see "Analysis of Aroma Components by Gas Chromatography" edited and
written by THE JAPAN SOY SAUCE INSPECTION INSTITUTE, Association of
~ Experimental Method for Soy Sauce, issued on Mar 1, 1985, pp. 177 to 179).
The discrimination test and the preference test were performed by the method of
three-point discrimination and preference test (referred to as triangle test) (see "Method

of Sensory Evaluation" edited and written by THE JAPAN SOY SAUCE INSPECTION

INSTITUTE, Association of Experimental Method for Soy Sauce, issued on Mar 1, 1985,
17 ' '




sauce. The conponent anal ysis of soy sauce, that is to
say, the neasurenent of NaCl, TN (total nitrogen),
GQu (glutamc acid), Au/TN, RS (direct reducing
sugar), Alc (alcohol), Lac (lactic acid), pH and Col

. (Iokor 1 T8)TbeThisi P X e foPm@ inddi
PP the " Exggri menltsal I\/lecfdﬁoetlzil§ fﬁlcglb‘rg tSo gg%eﬁeﬁﬁ%%ﬂﬁlé%\}“t_ and

prefefiidetest! INSEEGIZION dabPld1dA E)Firde @alefcof9k@hg Y TBR%Ssamples was
mean |ighter colors. The digestibility was obtai neci1

prepdryd thyesélottionitng samples .frdfl enedty b0 FaniieNaBne sample from
filtered with a filter paper, and then cal cul ation
anotheasype roff cramgrle by Indithe diseginiihetiSmitét,0g86 safPhe ediffeddrit Wpe from
inthe filtrate" by the "total nitrogen anmount in the
otherftwq sampleshwas selectzsli atnahg thret sainplespfiolidveed bltthe preference test
paper". The isobutyric acid content was obtained by
- where gemparisewivag perfanmed bethresnsoy sskeated seawpleliand othey two samples in
extracted as it was with nethyl acetate, and was
term_ss‘&fblj’régftr%c%o the anal ysis by gas chromat ography (GC)
ne i hout, a congentration _process (see "Analysis
of WAB@%S’%%%%% Y*b@arf@&@eemfdhﬁfwrsawyucee@nmw% Table 3
show AR ¥ TS or AR Wb rchrorS sy cBMiice) dicrimination
j r 1, 1985, pp. 177 to 179). The
andd&?‘f?kkﬁ%ﬁ%&%\{?on test and the preference test were
-perfornmed by the nethod of three-point discrimnation
and preference test (referred to as triangle test)
(see "Method of Sensory Eval uation"” edited and
witten by THE JAPAN SOY SAUCE | NSPECTI ON | NSTI TUTE,
Associ ati on of Experinmental Method for Soy Sauce,
i ssued on Mar 1, 1985, 17 pp. 117 to 118). This
nmet hod enabl es to perform both discrimnation test and:
preference test in a single exam nation. First, a set
-consi sting of three sanples was prepared by selecting -
two sanples fromone type of sanple, and one sanple
from another type of sanple. In the discrimnation
test, one sanple (different type from other two
. sanpl es) was sel ected anong three sanples, followed by
the preference test where conparison was perforned
bet ween one sel ected sanple and other two sanples in

terns of preference. Table 2 shows the analytical
val ues of the raw soy sauce conponents. Table 3

18




shows the results of the sensory eval uation.
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00 0 0 a 00 19 [Table 3] Results of sensory
eval uation Isobutyric acid Lot Char Iact Ierltstl c
uation (ppn) Conparative exanple |lo
[TabE}/rsl 6250( A. sojae) 20.4 unpl easant snell Control

exampl e |0t ATCC22RG{1s o PZAR) exhudic<ee! | ont

Isobutyric acid
Lot Characteristic Evaluation
(ppm)
Comparative example lot ATCC46250(A. sojae) 20.4 unpleasant smell
Control example lot ATCC22787(A. oryzae) 10.8 Excellent
Mixed seed koji lot Mixed koji mold 11.1 Excellent

~ [Table 4]

Results of discrimination and preference
Discrimination test Preference test
Number of Number of preference
Lot - Number of
correct Judgment among panelists who
panelists
answers gave correct answers
Comparative
o 0
.example lot
14 11 *
Control
11
example lot
Mixed seed
3
koji lot
17 5 -
~ Control
' 2

example lot

The mark * means a significance of 1%.
24

As shown in Table 2, it is found that the comparative example lot, the control

example lot, and the mixed seed koji lot provided almost equivalently excellent soy

sauce in terms of the quality.

Moreover, as shown in Table 3, it is found that, in the results of the Sensory

20




M xed seed koji lot Mxed koji nold 11.1 Excell ent
[ Tabl e 4] Results of discrimnation and preference
Discrimnation test Preference test Lot Number of
Nunber of Number of preference panelists correct

evalubiidgmBak,a6kn vap dgiein gleScotfishraited\Bamsle 16t ﬁf@l‘hrﬁﬁitch about 20 ppm
answers Conparative exanple lot 0 14 11 *

of iseluatypiceadidtcohtentitioadhsd ®dek detecke v&nleﬂhéaron@%a‘s@xcellent in
2 exanple lot The mark * means a significance of 1%
both ske shotanl exariplel let and ithe nsixédsaed kot Honc omay a&sdmem ppm of
exanple lot, the control exanple lot, and the m xed
isobu e aRisy ¢0H09n’fr§iﬂm/haﬂebbeam dudedttedqui val ent | y excel |l ent
soy, sauce in ternms of the qualit Mor eover, as shown
i n Prathes as shewndns Tabhel 4 titds fownd Hets o5 dhe disofintihation test, the
sensory 20 eval uation, Busho-shu was felt in the
compazativg example datang) the control examuie dof weseWisczimippted abf significance
L sob ric acid conce tratlon had been detected, while
of l%h@d;%rfé’%a%‘f&@? ¢ lotwagprome tobe divlikedl  Omihsiasher hand, it

I f bout 10
s vl BB 556 Al O B0t Werimints

detP‘:i'Shleﬁle above result, it is understood that, according to the present invention,
even with use of a koji mold having a high isobutyric acid productivity, a soy sauce
ha\}ing less unpleasant smell can be obtained by koji-making in which another koji mold

having a low isobutyric acid productivity is additionally mixed therewith.
All publications, patents, and patent applications cited herein are incorporated

herein by reference in their entirety.

~Industrial Applicability

Accérding to the present invention, a soy sauce koji and a soy sauce having
reduced Busho-shu can be reliably produced. 'Moreover, a soy sauce having .a high
digestibility of koji, and a high content of glutamic acid can be produced, and thus a soy

sauce having excellent soy sauce components and an excellent aroma can be produced.
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Further, as shown in Table 4, it is found that, in the
discrimnation test, the conparative exanple |ot and
the control exanple lot were discrimnated at a
significance of 1% and the conparative exanple | ot
was prone to be disliked.cQajiee other hand, it is
found that the m xed seed koji |ot and the control
exanpl e lot were not discrinm.nated. Fromthe above
result, it is understood that, according to the
1. A prosastfornpedticiap, a seyesaucktivjidaviole a8 de@héed Busho-shu, wherein
havi ng a hi.gh i sobutyric acid productivity, a soy
koji-maltiog ishpefoignddedy invphimtingns sedl kojt anoldebelohgingeth ke genus
koj i -making in which another koji nold having a | ow
Yigé‘jdﬂkﬂjt\yhﬁch avddhcps oal ultiighv icoycargrasiodi oif oisabbiyrivi xaeil during the
therewith. All publications, patents, and patent
koji-ragighg candi @ 158edt ikojd dnpldr belanging fonther pauat bpergidueiwhibk does not
reference in their entirety. Industrial Applicability
produsecey pradyceso {aye cpreanigtionpfdsringyric acidolurimiibe Mepimaking, into
and a so¥, ayce having, reduced Busho-shu can be
a samedpRpLe lﬁfﬁg%yeﬁ‘.“c PRover, a soy sauce having a high
' digestibility of koji, and a high content of glutamc
acid can be produced, and thus a soy sauce having
2. Th%x lclegqaccg)?éﬁng%c glf‘f%_ :)n @}ein %ﬁg dﬁap?)ic g@g lfblgfonntgir?gr 0 Bhe genus

a e_ produce I :
Aspe,%mhﬁgl}gf&@aesw ﬁ.cgﬁ%eé,rn;agi}s&r}e%g igoybru;?ﬂ#&s d%td.§i%gg%?#making is

ereln I -making i oculating
a kojSERW kaiith PRIGhCEE I QBLIVIE LQdtHNS SRS anfORRE LY inhdrdSafter 74 0r 30

t

whi ch produces a high’concentration o_fa_ I sobutyric aci
hoursdftoi¢hd bart &Ojb/iiadiing &N doRpaRACwiA] the MhsU S ORBbBGTic acid -

to the genus Aspergillus which does not produce, or
produeeddfiee 20 dohnwremrthe stard f the iofi-makiagt yri c acid during

the koji-making, into a same raw nmaterial of soy

sauce koji. 2. The process according to claim1,

wherein the koji nold belonging to the genus .
3. Thageeess lacerrditg ohclpimduee?, whedeirh theokniémoldbelomgisfg to the genus

i sQbutyric ac¢id during koji-nmaking is a koji nmold o
Asperggllierwhiche %qS%agypn@na@t@naf 1pbusYrie acid dyting keyi-making is

nore after 24 or 30 hours fr t.he start of
a kojigBpfi FhioPryodus nm &8 Tipetp LOPRPLAHSLAT Coter 2gu 30 hewrs from
the sgag} ?qfnaﬂie?%éf?rgaﬁké,e rw1'12~c.:(:1?1 'kSJ‘%fn%aﬁiﬁg nfst rﬁeerfglt'rgé [ u(1)1fde}' h[%e following

condition (A):

Aspe

Koji-making condition (A):

26 g of defatted soybeans is sprayed with 135 W/W% water. 28 g of wheat is
roasted and milled, and the resultant is mixed with the thus obtained soybeans. The
mixture is then put into a 2 liter Fernbach flask, followed by sterilization under pressure
and heating at 121°C for 50 minutes; the resultant product is cooled down to a room
temperature, and inoculated with 100 mg of bran seed koji; the flask is cotton-plﬁgged
and then is incubated in a thermostatic chamber at a room temperature of 30°C to start
- koji-making; after 16 hours, the Fernbach flask is shaken so as to remove the heat

generated in the koji (mixing process called "Teire"), and then is transferred into a
22 |




3. The process according to claiml or 2, wherein the
koji nold belonging to the genus Aspergillus which
produces a high concentration of isobutyric acid
during koji-making is a koji nold which produces 40

S A e TN
pertof e S A SBG, LOL90818 pB00. B g o
e S i 8 S0 0% B A i eromes

for 42 hewistsonbicbhath spypeans. The mixture is then put
into a 2 liter Fernbach flask, followed by
sterilization under pressure and heating at 121 C for
50 mnutes; the resultant product is cooled down to a
4. The poocest acqedaigitoanyait difdsiulsal 663 WhéredDthe Vb Oholl Bélonging to
' seed koji; the flask is cotton-plugged and then is
the gemeudapeillus whidhepromsicad iachighactiRen@itién b8dBdbutyric acid during
_tenperature of 30C to start Kkoji-naking; after 16
koji-heking is diveergdhutsapte. f | ask i s shaken so as to renove
the heat generated in the koji (m xing process called
"Teire"), and then is transferred into a 22
5 Tht her nost at i & chanber at a roomtenperature of 25C )
- I PIRGCSB AELAGANE 1P FEY ong qfolaims 1 j0od fwhersin tigdiofi mold belonging to
renmove t he,heat.generated in the koji, and _then is ) .
the b Lo BT RbisTapradicriashiah CTRMHIND af iso LR acid during

ko ARESE Pl Soie ARG o 1% 2° The pr ocess

according to any one of clainms 1 to 3, wherein the
koji nold belonging to the genus Aspergillus which

6. THe' PRIESS ade iRl OBGEA! [,awgﬁi?rthé %_zﬁf’gﬁé)ﬁél gye‘?(%éng to the genus

during koji-making Is Aspergillus s

AspergtlhiseshichCdudk diod préduceDyr PRAIREs §l18W EnbedRatfor, YPRBIRric acid
the koji nold belonging to the genus Aspergillus

- during#bgtmaking ice &0/ niild widoln paitucas is0BuBtici :2aDat &/ fddaca® kflount, or
. during koji-making is Aspergillus sojae strain ATCC

no isolgwdc agid at Bhe afien2é os 3Qdoardfrom the stirabfikdi-digng] 45 compared

.. the koji nold belonging to the genus Aspergillus ' '

with g @massLinsobpisigueeid producedafes 20 Ilwwrs from the start of the
cqncentration of isobutyric acid during koji-nmaking

- Kkoji-makingy o i nold whi ch produces isobutyric acid at a

reduced anount, or
7. The process according to claim 1 or 6, wherein the koji mold belonging to the genus
Aspergillus which does not produce, or produces a low concentration of isobutyric acid
during koji-making is a koji mold Which produces 20 ppm or less of isobutyric acid after
24 or 30 hours from the start of the koji-making, when a koji-making is performed under

- said condition (A).

8. The process according to any one of claims 1, 6, or 7, wherein the koji mold belonging
to the genus Aspergillus which does not produce, or produces a low concentration of

isobutyric acid during koji-making is Aspergillus oryzae.
' 23




no isobutyric acid at all, after 24 or 30 hours from

the start of koji-making, as conpared wth the anount

of isobutyric acid produced after 20 hours fromthe

start of the koji-making. 7. The process according to

claim11 or 6, wherein the koji nold belonging to the

genus Aspergillus which does not produce, or produces
9. Tie bRWesOREEIHIIRAL | for I5C1 6] i i .

ko;b i - making | s@a“ﬁ[%“? e 6P dhaffs lp’rg’dz’(:ggl%o‘ﬂ%%ﬁ%n&he koji mold
‘belodgins tof théscééﬂhyfﬁ.@eﬁgﬂﬁcsa%?dh Rits Oﬁotsﬁ_lé&ﬁfé@,s_d‘rr BBdEs a low

start of the koji-nmaking, when a koji-making is
concqardtionnelisobdstric sad dvepdid;i-aiukidY is BspelBALR! HF8HS strain ATCC

according to any one of clains 1, 6, or 7, wheréin the
2278Roji nold belonging to the genus Aspergillus which

does not produce, or produces a | ow concentration of

i sobutyric acid during koji-making is Aspergillus

oryzae. 23 9. The process according to any one of
10. Acsqyi sance ko produend By thehprosess adverding ito oy dnebd] ddaigisnhto 9 and

.to the genus, Aspergillus which does not produce, or
having apaduesd ushansheoncent ration of isobutyric acid

during koji-making is Aspergillus oryzae strain ATCC

22787. 10. A soy sauce koji produced by the process

1. ASE5AEL EE T0 R O R i
s BB GBS AR08 1y L% 0 5B v

1t vedt&d At sl j ne t ter. to produce a.
sa soy tg‘z})urce mor gr‘?? Sdr?géﬁl?o%‘fl:}%%ﬁcgyi/owmﬁ?ﬁe garjilo i aging.
aging. 12. A soy sauce produced by the process

according to claim 11l and having a reduced Busho-shu.
12. A4oy sauce producg:d by the process according to claim 11 and having a reduced

Busho-shu.
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