DESCRI PTI ON Process for produci ng 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
t he unpl easant snells of soy sauce, and a soy sauce
koji having a reduced DBSEIRRIPSAOMNDt ai ned by this
producti on process. The present invention al so
relates to a process for producing a soy sauce havi ng
a reduced Busho-shu_and a soy_ sauce obtained by this
pr oduckiogessfep pradiicimpataygiayop bayipg reduced BuShOts%y
production of soy sauce, firstly steam cooked
soybeans (or defatted soybeans) and roasted and
wheat in approximate quarters are mxed to
de“nﬁﬂﬁggﬁ'a raM/nateriaI of soy sauce koji, which is
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Summary of the Invention In a first aspect,

there is provided a process for producing a soy sauce

koji having a reduced Busho-shu, wherein koji-naking

is perfornmed by inoculating a seed koji nold

bel onging to the species Aspergillus so whi ch
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of nitrogen. Therefore, it is very important in the production of soy sauce 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 koji 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.



Therefore, it is an objective of the present
i nvention to produce a soy sauce koji having a
reduced Busho-shu which is one of the unpl easant
snel s of soy sauce, and a soy sauce koji having a
reduced Busho-shu using the koji. The
i nventors of the present invention have conducted
i ntensive studies to solve the above problens. As a
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| ess Busho-shu. These findings have led to the
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There is no limtation in the above koji nold
bel ongi ng to the genus Aspergillus which does not
produce, or produces a | ow concentration of
i sobutyric acid during koji-making, although
Aspergillus oryzae, and preferably Aspergillus oryzae
strain ATCC 22787, can be used. Mor eover, the
present invention relates to a soy sauce koji
produced by any one of abovenentioned processes and
having a reduced Busho-shu. . Furthernore, the ..
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scribed In detail. The present invention. .
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and a soy sauce having reduced Busho-shu. For .the soy
BushoSAUCE Thesd finsiaybbans lat© the completignpf dhepreserjavention:

mat eri al and wheat is ysed_as a starch rav\/n?teri%l..n 2 S0
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soaked and st eam cooked sqybeans,. rqasted and m.l )
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~ present invention is characterized, by usj [:] .
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as a seed koji. in the course ,of kgjij-. Q-
of isolniterit seblidyring the ike/icpakiag2ndA sed é"é{jﬁg’é@ %Sﬁ)%gji@a{."sthe genus

reduced so as to reduce a Busho-shu in the koji.
Specifically, a koji nold belonging to the genus
Aspergillus which produces a high concentration of

i sobutyric acid during koj.i -maki ng (hereunder, also
"referred to as "koji nold having a high isobutyric
acid productivity") and a koji nold belonging to the
genus Aspergillus which does not produce, or produces
a |l ow concentration of isobutyric acid (hereunder,
also referred to as "koji nold having a | ow

i sobutyric acid productivity") are used as a seed
koji in the course of ‘koji-making. Here, the term
"koji nold having a high isobutyric acid
productivity" refers to a koji nold which produces

i sobutyric acid at a high concentration to a degree
that a Busho-shu is detectable froma soy sauce koji
when produced using this koji nold. Specifically, it
refers to a koji nold which produces isobutyric acid
at a doubl e amount or nore, and nore preferably a
triple anmount or nore, after 24 or 30 hours fromthe
start of koji-making, as conpared with the anmount of
i sobutyric acid produced after about 20 hours from
the start of the koji-nmaking. Mre specifically, it
is a koji mold which produces 40 ppm or nore of

i sobutyric acid within about 24 to 42 hours fromthe



Koj i - maki ng condition (A): 26 g of defatted
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pressure and heating at 121C for 50 m nutes. The
conditioegd)t ant product is cooled down to a room
tenperature, and inoculated with 2 to 3 scoops of a
Koji-mgkiag mdﬁli@b@\)w th a koji nold which has been
preV|ous@% pure-cul tured and isolated. The flask is
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koji-malsaput Wriee lachduggy detu Ferhtath dlaskbiouthaRén Bousstof remiove the heat
the start of the koji-making, or a koji nold which

generattdes o kpjioCoiéng smdmﬁsyrda&:ledcli'(airaf) alnld ihantilsetrmsﬁmei into a
of koji-making. Mre speC|f|caIL¥ is a koji nold
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sojae is preferred considering that these ds are
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The |sobutyr|c acid content,in koji or soy sauce can
be neasured by using any pu%llcly known net hod. For
exanpl e, 25g of soy sauce koji is added with 40 m of
saturated salt water, which is well shaken and | eft
at a roomtenperature for 24 hours. Then, the
resultant product is filtered with a filter paper.



As to the koji nold having a high isobutyric acid
productivity, for exanple, Aspergillus sojae strain,
preferably Aspergillus sojae strain ATCC 46250 whi ch
has been confirnmed to produce 60 ppm or nore of
I sobutyric acid durin j I -maki ng when the
preferabdy ia faki mgld svhpeh mw%@@s uindewrtyrin cacadh riemrgpdicesdegmount, or no
condition (A), can be used. This strain ATCC 46250 is
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22787Imﬂmbawmed koji nmold having a high isobutyric acid
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accumul ated during the koji-nmaking, and the anount of
i sobutyric acid contained in the soy sauce is reduced
to about 60% or |ess, for exanple, about 50%
Therefore, according to the present invention, a soy
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(3) Control Exanple: Use of seed koji of Aspergillus
oryzae strain ATCC 22787 A soy sauce koji of
control exanple was obtained in the exactly sane
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oryzae strain ATCC 22787 m xed at equal anmounts was

producgh| isobwyrie dastd at heredgoesdiaprduat adied 2doat éAthaugs fhwutthe start of
one-third as conpared to the S|ngle use  of

koji- -makingy gmoemoag%ﬁ wel sfthﬁaamomtcs@‘ isebuyric s areducgd after about 20
nours B ket obfiesi-3 'sb}a:ksﬁ B 5 B i
o £330 PO O ST oL g ot e
produdgs 0GR of s Shatpal e R RS aRt 2t Ry £O B star of
koji-RRP S, Clbuplf et ZO%%@UL%?KE?%@)' ot that had

Koji molds having the abovementioned properties can be readily obtained by

preparing koji molds belonging to the genus Aspergillus, followed by koji-making
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The pH and the protease anount (U g of koji) were

nmeasured in accordance with the "Experinental Method

for Soy Sauce" (THE JAPAN SOY SAUCE | NSPECTI ON

I NSTI TUTE). The digestibility and G u/ TN were

measured by the nethods described bel ow. (Method for
accordmgde @ nargati kejésndkiing cendition, preferablygheabewg kojivamking condition

wei ghed, which was added with 62.5 nl of 12%salt ] ]
(A), mpgRIBIZathe amamiiofgsobyiierisid Thehnfgi.uaed welgcting a strain which

inchat ed to_effect ausfﬁgdi gest i,gn at 37C for 7 days.
produceha l3rge or small agrt of 1598utiTiq 4ded with a filter

r. Th i tibilit |.cul d by dijvidi -,
R oy G 5o o T U S ot e et
it Sl R05PEIEER KPP Wi B et dng
' . T N. | culated b
s AP HE O S hosion S SLRL s, ol et ed
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nitrogen ‘concentratio e results o

pocSORAFIRS L6 Sy, 3 ORI OB B 0SS0V i of
saturatéPpalt wa@dr, which is well shaken and left at a room temperature for 24 hours.
Then, the resultant product is filtered with a filter paper. Thus obtained filtrate (soy
sauce koji extract) is extracted with methyl acetate, and is subjected to the analysis by
gas chromatography (GC) method without a concentration process. Moreover, soy
sauce is directly extracted as it is with methyl acetate, and is 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).

As to the koji mold having a high isobutyric acid productivity, for example,
Aspergillus sojae strain, preferably Aspergillus sojae strain ATCC 46250 which has been
confirmed to produce 60 ppm or more of isobutyric acid during koji-making 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 particularly preferably used in the present invention.

Moreover, as to the koji mold having a low isobutyric acid productivity, for
cxample, Aspergillus oryzae strain, preferably Aspergillus oryzae strain ATCC 22787

which has been confirmed to produce 10 ppm or less of isobutyric acid during

koji-making when the koji-making is performed under the abovementioned condition (A),
8



Characteristic Misture content rol pH Protease [U g

Im;t koji] GQu/ TN Digestibility PA] Conparative exanple
can be used. This strain ATCC 22787 is also deposited to the American Type Culture
Collection, and is readily available.

In the present invention, a plurality of types of koji molds can be employed so
long as a koji mold having a high isobutyric acid productivity and a koji mold having a
low isobutyric acid productivity are used. For example, one type of koji mold having a
high isobutyric acid productivity and one type of koji mold having a low isobutyric acid
productivity may be employed. Two types or more of koji molds having high isobutyric
acid productivities and one type of koji mold having a low isobutyric acid productivity
may also be employed. Altematively, one type of koji mold having a high isobutyric
acid productivity and two types or more of koji molds having low isobutyric acid
productivities may be employed.

The amounts of koji mold having a high isobutyric acid productivity and koji
mold having a low isobutyric acid productivity to be used for koji-making are not
specifically limited. For example, the koji mold having a high isobutyric acid
productivity and the koji mold having a low isobutyric acid productivity are mixed at a
_ratio of 20 to 80 : 80 to 20, preferably 40 to 60 : 60 to 40, and more preferably 45 to 55 :
55 to 45.

The above koji mold having a high isobutyric acid productivity and koji mold
having a low isobutyric acid productivity are used in accordance with a normal process
for producing a soy sauce koji. In a brief description, the seed koji as mentioned 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 appropriate 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



A. sojae ATCC 46250 44.2 7.23 261 0.67 82.7 Control
exanple lot A oryzae ATCC 22787 44.8 6.95

condition, and the number of times and duration of stirring (7eire) are not specifically
limited, and an appropriate and publicly known condition in the art can be selected.

The soy sauce koji obtained as mentioned above has a reduced content of
isobutyric acid, which is thus a soy sauce koji having a reduced Busho-shu. According
to the process of the present invention, the amount of isobutyric acid contained in a koji
is reduced to about 50% or less, and preferably about 30% or less, as compared to a soy
sauce koji obtained by a conventional production process. Moreover, a soy sauce koji
obtained by the present invention is highly digestible, high in the glutamic acid content,
and capable of producing a soy sauce having a high ratio (Glu/TN) of glutamic acid to
the total nitrogen (TN).

Further, a soy sauce koji obtained by the present invention can be used for
producing a soy sauce having a reduced Busko-shu. A soy sauce can be produced using
a soy sauce koji produced as mentioned above, through a moromi mash fermentation
process and a press-filtration process according to a usual method. Specifically, a soy
sauce koji is incubated with an appropriate concentration of salt water at a normal ratio
for incubation, followed by fermentation and aging for 3 to 6 months with apprepriate
stirfing by a usual method, to obtain an aged moromi-mash. Next, the aged moromi
mash is wrapped 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
sediment-removal to obtain a soy sauce. There is no specific limitation in the types of
lactic acid bacterium and yeast to be used for the moromi mash fermentation process,
and any appropriate 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, namelyl isobutyric 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



139 0.55 78.7 M xed seed koji |lot M xed seed koji
nmold 45.7 7.19 248 0.61 84.2

accumulated during the koji-making, and the amount of isobutyric acid contained in the
soy sauce is reduced to about 60% or less, for example, about 50%. Therefore,
according to the present invention, a soy sauce having a reduced Busho-shu can be
obtained. The process of the present invention enables to produce a soy sauce having a

high glutamic aecid content and an excellent aroma.

Examples
The present invention is hereafter described in greater detail with reference to
the following exampies, although the technical scope of the present invention is not

limited thereto.

[Example 1] Process for producing soy sauce koji with use of mixed seed koji and
measurement of isobutyric acid content
(1) Use of mixed seed koji of Aspergillus sojae and Aspergillus oryzae

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 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 temperature 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 "Teire" 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



Fromthe results of Fig. 1 and Table 1, it is found
that the soy sauce koji of the conparative exanple
| ot using A sojae alone (after 24 hours fromthe
start of koji-making) has advantages of being very
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In order to accelerate lactic acid fernentation and
al cohol fernentation, a lactic acid bacterium
(Tetragenococcus hal ophilus) isolated fromthe soy
sauce norom mash was added at 1 x 105 c.f. u /g of
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(compa&&?v@é%@a@ﬁﬂ% SARcERIN BhntSr ﬂlbﬁst oﬂgoﬁﬁﬁrléiﬁ@i\ﬂeinmoﬁcﬁ&? 24 hours

for produ0|ng SOy sauce I n , except for that

from t8E &@Ad JfOkéji-plakih p@ﬁﬂl b&dﬁn@@ﬂedelsﬂrﬁprﬁ "Eﬂ_@&)ﬂ@z5ﬂ1ax1mum
was used instead of "2 g of the m xed seed koji

Moreowe@nitdk nisegfoling that Seketylkiojdcidivak lcopigsd dtus hizhi ascentration of
strain ATCC 46250 and 1 g of seed koji of Aspergillus

60 ppoafyeral? kdura FigATCCbaskefAine wBh ritomboids).exanpl e | ot
A soy sauce of control exanple |lot was obtained in
t Qe raethey heude Aspargdlusaerepaistrein AHEGERT87 p(r:@@te@lsexarnple)
for producing soy sauce in (1), except for that "

produced aslewy crufentigtionqietbgi qanronshl fote Byt oathy mwtzng@ at 10

o S I BT R -
AT A
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wuhsqﬁ gsoy_sauce of the m xed seed koji |ot, the
conpar ative exanple lot, and the control exanple | ot

PLRILGRY, #fs Eﬁ@ B8Ry ﬁza& Jtﬂe b 6BhetRSed lé@é@%ﬁ ﬂa{fﬁg Aspergillus

conponent anal ysis of raw soy sauce, foll
sojae SHRNS ADCEVE290t AN A0herizt/BMO0br2he QﬁﬁlrﬁWﬂ(KEQZﬁ@ﬁ rﬁﬁ@d at equal
Soy sauce. The conponent anal ysis of soy
amount3aueablé bateduse tiee Baputykiecikasitemneboof oMatlird ddNompared to
(total nitrogen), Qu (glutamc acid), Au/TN, RS
the singldiuseatf Aspdugiing sgjagatrpin A€ 46Zdhblomparatcve( ¢xaaiple) (Fig. 1, a
acid), pH and Col (color nunber) in a soy sauce was
~sohdhnﬁva&bmnmah@b with the "Experinental Method for Soy
Sauce" (THE JAPAN SOY SAUCE | NSPECTI ON | NSTI TUTE) .
C}eater col or nunbers nean lighter colors. The
gestlblllt S, obtai ned by the foll ow ng manner.
Of sBH e 5h was filtered with a filter paper,

aﬂﬁ? %ﬁ%@w‘%‘k‘é@'&%ﬂ S B R ARt o et fUPR T o, GrwTN
(ratio ofI e@h? id! e}cﬁ 9 mglnlﬁlﬁllo%fah n:%ntenlt %Eiethg ?ﬁ% sﬁglhty of soy sauce

erla

koji of 'tl?é)&l&éﬁ éﬁ% -%'gdlo? 9L %Bl'n 1&% ? l&yaﬁ<¥1ﬁlgf(%nltl%¥\4e§£nple lot

sauce s I rect extrtac

(5) Prop

that ha&"%% 1%5!&1 {he%%% 2 was subjected to the
ana yS|s as chronatogra hy (G0 nmethod w thout a
CORE Pt At ﬂx‘é%r@fe@@@%oﬁﬁﬁ@/gm V% Wer®meAiidB® in accordance with
Conmponents b s Chromat ography” edited and witten

the "E rﬁ@tdlb\mhcﬁp\forsm@U@PEWE%PA@TS@WEAUCE INSPECTION

soci ation of Experinental Method for Soy Sauce,

INSTITS¥Hgd on Mar 1, 1985, pp. 177 to 179). The

di scrimnation test and theq,preference test were

performed by the method of ?hree-point di scrim nation

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

ASSOC|at|on of Experlnental Met hod for Soy Sauce,



pp. 117 to 118). This method enables to perform both
discrimnation test and preference test in a single
exam nation. First, a set consisting of three sanples
was prepared by selecting two sanples from one type

of sanple, and one sanple from another type of

s Zhpdigesiihility andiiG ufiNiweae msasured py the, éleég‘?ﬁﬂ described below.
(different type fromother two sanples) was sel ected
among three sanples, followed by the preference test

i,son, f db I d
(Methodiap s G HEF P banpl 5 i n terms. of pr of er ence.
o ke Enehanlich B aiet Rar B HRLO Pt water and
75 m SR3RE S WAERERA T B AR 7 o dee
The reQftant p%)dugp N (FilterER with a filter paper. The digestibility was calculated

by dividing the nitrogen concentration in the filtrate by the total nitrogen concentration

{(in the filtrate and the residual material on the filter paper).

{Method for measuring Glu/TN)

The Glw/TN was calculated by dividing the glutamic acid concentration in the
filtrate of the above koji digest liquid by the nitrogen concentration.

The results of the measurements carried out as mentioned above are shown in

Table. 1 below.

[Table 1]
Analytical values of koji
Moisture Protease _
pH Glu/TN | Digestibility
Lot Characteristic | content [U/g of
[%o]

[%] koji}
Comparative A. sojae

44.2 7.23 261 0.67 82.7
example lot ATCC 46250
Control A. oryzae W

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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koji-making) has advantages of being very high in the protease activity, high in the ratio
(Glw/TN) of glutamic acid (Glu) to the total nitrogen (TN), and high in the digestibility,
while it conversely has a disadvantage of being very high in the concentration of
isobutyric acid which is a causative component for Busho-shu.

Meanwhile, it is found that the soy sauce koji of the control example lot using 4.
oryzae alone (same as the above) is very low in the concentration of isobutyric acid
which is a causative component for Busho-shu, while it has disadvantages of being low
in both the protease activity and the ratio (Gluw/TN) of glutamic acid (Glu) to the total
nitrogen (TN).

On the other hand, it is found that the soy sauce koji of the mixed seed koji lot
using a mixture of 4. sojae and A. oryzae (same as the above) has characteristics of
being high in all of the protease activity, the ratio (Glu/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 then 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 orjzae 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



Inlnen 00en 1/461/40 [Table 3] Results of sensory
eval uation Lot Characteristic Isobutyric acid

After 16 hours, the product was agitated by hand ("Zeire™) so as to remove the
heat generated in the koji, and then was transferred into a thermostatic chamber at a
room temperature of 25°C.  After 8 hours, the "Teire" 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 30 hours in total to
obtain a soy sauce koji of the mixed seed koji.

0.9 kg of thus obtained soy sauce koji was added with 1.4 liter of salt water.
The mixture was placed in a small tank for incubation targeting a salt concentration of
about 16 %, followed by controlling of the moromi mash for 5 months in accordance
with a normal process for producing a soy sauce koji, and thereby an aged soy sauce
moromi mash was obtained.

In order to accelerate lactic acid fermentation and alcohol fermentation, a lactic
acid bacterium (Tetragenococcus halophilus) isolated from the soy sauce moromi mash
was added at 1 x 10° ¢.f.u./g of moromi mash on 14th day of the incubation, and a yeast
(Zygosaccahromyces rouxii) isolated from the soy sauce moromi mash was added at 1 x
10° c.f.u./g of moromi mash on 35th day of the incubation.

This aged soy sauce moromi mash was press-filtered by a small squeezer to
obtain a raw soy sauce. This soy sauce was pasteurized at 80°C for 30 minutes and
cooled down to a room temperature. The resultant soy sauce was left still for 2 days,

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 producing 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



(PPm Eval uation Conparative exanple | ot ATCC46250( A.
soj ae) 20.4 unpl easant snell Control exanple |ot
ATCC22787(A. oryzae) 10.8 Excellent M xed seed koji
ot M xed koji nold

A soy sauce of control example lot was obtained in the exactly same manner as
that of the above process for producing soy sauce in (1), except for that "1 g of seed koji
of Aspergillus oryzae strain ATCC 22787" was used instead of "2 g 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".

(4) Component analysis of soy sauce

Each soy sauce of the mixed seed koji lot, the comparative example lot, and the
control example lot produced in the above (1) to (3) was subjected to component analysis
of raw soy sauce, followed by sensory evaluation of flavor of pasteurized and aged soy
sauce.

The component analysis of soy sauce, that is to say, the measurement of NaCl,
TN (total nitrogen), Glu (glutamic acid), GIw/TN, RS (direct reducing sugar), Alc
(alcohol), Lac (lactic acid), pH, and Col (color number) in a soy sauce was in accordance
with the "Experimental Method for Soy Sauce" (THE JAPAN SOY SAUCE
INSPECTION INSTITUTE). Greater color numbers mean lighter colors. The
digestibility was obtained by the following manner. 10 g of moromi mash was filtered
with a filter paper, and then calculation was performed by dividing the "nitrogen
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 Ceomponents 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



11.1 Excellent [Table 4] Results of discrimnation
and preference Discrimnation testPreference test
Lot Nurmber of Nunmber of Nunber of preference

panel i st scorrect Judgnent anong panelists who

pp- llgn fl%gaverlﬁg " metho t d*Cnables tgoggg{)rm Both discrimination test and

preference test in a single examination. First, a set consisting of three samples was
prepared by selecting two samples from one type of sample, and one sample from
another type of sample. In the discrimination test, one sample (different type from
other two samples) was selected among three samples, followed by the preference test
where comparison was performed between one selected sample and other two samples in
terms of preference.

Table 2 shows the analytical values of the raw soy sauce components. Table 3
shows the results of the sensory evaluation. Table 4 shows the results of discrimination

and preference tests.

18



0O 14 11 Control

exanpl e | ot

apzdio 'y 101 1oy
118 8¢ To6v L8O €9t 9LC L90 97’1 88T £e'9l
pue apfos ' Jo pIOwW 10y PIXTI  PIIS POXIN
10] o[durexa
6L 0T IL¥ 6T1 10t tbe €50 00°L [6'1 S89I L8LTT DIV 2vzdi0 'y
[o1Iuo))
101 o1durex?
18 IE 88%v 6L0 €8¢ TLT 19°0 0r'T 181 §T91 0ST9% DOLYavios 'y
daTjeIRAIIO)
[%] [6]  [%] [%] %] [%] (%]
NL/B1D ONSHRI0BIBYY 107]
Amqusafig 100 HA el OV SY N NL o [0BN

sjusuoduros esnes £0S meI JO san[ea [eoTlATeuy

[z 21qe.L]

19



exanpl e | ot 11 M xed seed koji | ot 17 5

[Table 3]
Results of sensory evaluation
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
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%.

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



Contr ol exanpl e | ot 2 The mark * means a
significance of 1% As shown in Table 2, it
is found that the conparative exanple lot, the
control exanple lot, and the m xed seed koji |ot

evalua él‘?,v. gs@%-%@%{&?ﬁ%&ﬁg lc_gqutpl atgi)éce?(lain%% 1ot Hom Which ialgo-ut 20 ppm
of isobutyric acid concentration had been detected, while the aroma was excellent in
both the control example lot and the mixed seed koji lot from which about 10 ppm of
isobutyric acid concentration had been detected.

Further, as shown in Table 4, it is found that, in the discrimination {est, the
comparative example lot and the control example lot were discriminated at a significance
of 1%, and the comparative example lot was prone to be disliked. On the other hand, it
is found that the mixed seed koji lot and the control example lot were not discriminated.

From the 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
having 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

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 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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Mor eover, as shown in Table 3, it is found that, in

the results of the sensory evaluation, Busho-shu was
felt in the conparative exanple [ ot from which about

20 ppm of isobutyric acid concentration had been

detected, while the aroma was excellent in both the
control exanple | ot andCLAEMS xed seed koji ot from

whi ch about 10 ppm of isobutyrie acid concentration

had bee cted. Further, as _shown in Table
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ﬁfﬁe DtHe? ReRE fom fhe sl el that Oﬂrmalﬁmgean@@e@pevdomﬂ mold
bdlohgiapdotthe spesits oisperealiid 6r9h-ak, Waldh PRduces 20 p m or less of

1sgbtgﬁg¥10rgc%taft% t24 or 30 h fsofp{)}rpflhaa%eofr tﬁ'lte%otzl ngn into the

st ood accord e prese
sagRfeT WMt O f é?YQ@WQ%ﬁQﬂnDId having a high isobutyric
acid productivity, a soy sauce having | ess unpl easant

e QoL 0 o 20, BTV 0

spesies adiner S ur IWJ% Xeltich IﬁPéWqSMO ppm or maye| of isobufyric acid
afpitif4 6880 BO6ss PehaRE StarBBHtHRAKG NN '1§§Eﬁ&§ﬁh&'s§)ﬁ% strain
.Aﬁégfﬂéﬁ spre i ncorporated herein by reference in their
irety. Industrial Applicability:" Accor di ng
to the present invention, a soy sauce koji and a soy

Tlﬁs’ipﬁﬁeﬁh’iﬂctdwdlﬁlgqld&ﬁgln&ls Qﬂre%l!ﬂ t‘h@%e@@ kbﬁ'lh@f?ll Welonging to the

reover,
51% S f R 3oy e TS haS R P BB afevs ot isgbuprrie acid
iy IMEH{E) o C@ds'faﬁ@ﬁ thén by i-nakoye, dadspergditisngyzae strain
Ap@ggnhgut soy sauce conponents and an excel |l ent arona
can be produced CLAIMS 1. A process for producing a
soy sauce koji having a reduced Busho-shu, wherein
A Koy saursidoigpiodupidld by tetiptresnacwrding g aay seedflcbjins 1 to 3
andCa6H1eh enicBY BLOh4- BB, SPECi es Aspergillus soj ae,
whi ch produces 40 ppm or nore of isobutyric acid
after 24 or 30 hours fromthe start of the
A pojdessrii prgducing aescyesaick pvingod dedvebd Byishg sk wheein a soy
saﬁé@ﬁd;??rdﬁ%@@d By Itllléjﬁrogéé/szﬁz%ord’m% ¢8 afy QHYGESIaR] PQS‘BQE mixed

ric acid after Ur's romt
Wil &3l oA RbfhSe ARphtiserno T RUma SO lais ey dPagtation
andfagey sauce koji. 2. The process according to claim
1, wherein the seed koji nold belonging to the
h produces 40 ppm

eci es S soj ae,
A Sﬂ£ F%“C&fpfﬁaﬁ‘sﬁﬁeyﬂw @%@0&6% %@Pfé&g d9 cEIMNYapg by ﬁw@m Feduced
Busteastuof the koji-nmaking, is Aspergillus sojae strain
ATCC 46250.
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3. The process according to claim11, wherein the seed
koji nold belonging to the species Aspergillus
oryzae, which produces 20 ppmor |ess of isobutyric
acid after 24 or 30 hours fromthe start of the
koji-making, is Aspergillus oryzae strain ATCC 22787.
4. A soy sauce koji produci ble by the process
according to any one of claims 1 to 3 and having a
reduced Busho-shu. 5. A process for producing a soy
sauce having a reduced Busho-shu, wherein a soy sauce
koji produced by the pt@B&ggdeEording to any one of

clains 1 to 3 is mxed with a sa er to rodu .
S OFe BH§EntTRVAITonmakieS 100} PIHREE ﬁpm Yoreusg ot baving
aging. 6. A soy sauce producible b ocess

a red 3@ Bisdhdlghi awhichiond odite n@n}p@ﬁgngs%@&&fe%ygagﬁe apg a soy sauce

STRACT The present i nvention relat to
koji h@ﬁﬁg%sp%dﬁ&rd M.srhdmiﬂur@t@;nggpyéw(%oiqﬂquHgs?%a aSﬁ‘emﬁcally, the

reduced Busho-shu which js one of . £ 2 koii
procesRr Ippodifcimpy sepEaese Ia:wdlsac ggaykugsﬂ?é ggﬁﬁlﬁgnagon of a koji

reduced Busho-shu_obtai'ne hi s 1d having a low
mold hao@ss hlgpwbﬂmw peid Elﬁg i#/‘ﬂ egléd pro ucr:hlfl %g aavmg

soy sauce koji is characterized tes to a process for
isobutyeiebicisit pooduglividy-koj errB’ieaerHa Ve%%lyfﬁh%ﬁ 3'-lé-'llsa‘oetgutylrl(I:)

acid productivity and I \gh{,@ gbthined by this
producmgbaltsyb’laau%b@"lﬁgo‘ﬂﬁ ‘%09 t u‘ghéﬁgbpa!rﬁgs%ﬁt i nvention d
also relates to a process for producing a soy sauce
produbton pgPegs$-educed Busho-shu and a soy sauce obt ai ned
by this production process.
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