DESCRIPTION PROCESS FOR PRODUCING SOY SAUCE USING
GELATINIZED BROWN RICE AS STARCH MATERIAL Technical Field
The present invention relates to an improved process for producing soy
sauce using gelatinized rice as a starch material. In particular, the present
invention relates to a procespRICIbIRINIONNSOY sauce that is
characterized by low turbidity in the raw soy sauce state and reduced
formation of pasteurized sediment in the soy sauce pasteurization step
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Background Art

In general, a protein material and a starch material are used as starting
materials for traditional Japanese soy sauce. As a protein material, defatted soybeans
or other soybeans are mainly used. In addition, as a starch material, wheat is mainly
used. The composition ratio of a protein material and a starch material used as starting
materials (by weight) is approximately 1:1. In addition, defatted soybeans are
introduced into a steam cooking machine, followed by moistening with water (110 to
140 (w/w)%). Carefully selected soybeans are washed, introduced into a steam
cooking machine, and immersed in water. Then, water is removed, followed .by
steaming with saturated water vapor at 1.0 to 3.0 kg/em® (gauge pressure) for
approximately 10 minutes to 1 hour (in a continuous steam cooking machine, for
example, which is used by major manufacturers at present). The sufficiently steamed
defatted soybeans or other soybeans are cooled by standing to approximately 35°C to

40°C (cooling). Then, finely selected roasted wheat grains that have been crushed into



or Aspergillus Tamarii) are added thereto, followed by mixing. The

resultant is introduced into a koji production chamber (an

automatic-ventilation-type koji production apparatus, for example, which

is used by major manufacturers). Koji production is carried out for 42 to
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the koji chamber, Thereafter, the koji is introduced into a tank for a mixing
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of consumers, who have been awaiting soy sauce with a light color and a
specifipaifbflavoriheecemulipmarss pasteurized. Ethanol or a preservative is added
thereto, followed by clarification and sediment removal. Acceptable soy sauce is
introduced into a washed clean bottle, can, or the like, followed by tight sealing with a
bottle crown cap, plug, or the like, and labeling. The thus obtained soy sauce (product)
is shipped. This step of pasteurization is sometimes referred to as "the pasteurization
step.” In addition, soy sauce subjected to the pasteurization step is sometimes referred
to as "pasteurized soy sauce."

As described above, soy sauce is a seasoning rich in a delicious taste (umami),
which is produced with the use of soybeans and wheat as main starting materials and is
mainly composed of amino acids. Meanwhile, soy sauce is very salty and has a dark
color. Therefore, existing soy sauce products are disadvantageous in that they do not

meet the desires of consumers, who have been awaiting soy sauce with a light color and

a mild flavor in recent years.



2 Hitherto, in order to solve the above problems, a process for producing

soy sauce with the use of gelatinized rice (referred to as rice obtained by
heat denaturation such as bulking, steaming, and roasting of polished
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in the raw soy sauce state and a reduced amount of pasteurized

sediment formed in the soy sauce pasteurization step to such an extent
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However, studies conducted by the present inventors have revealed that, in the
case of the process for producing soy sauce with the use of gelatinized rice as a protein
material (starting material) disclosed in Patent Document 1, there are problems in that
the turbidity of raw soy sauce obtained and the amount of sediment formed in the
pasteurization step are at least approximately twice as great as those resulting in the case
of general soy sauce obtained by a general soy sauce production process with the use of
wheat as a starch material (starting material). In addition, the term "pasteurized
sediment” used herein sometimes refers to a sediment formed in the pasteurization step.

It is an object of the present invention to obtain soy sauce that is characterized
by low turbidity in the raw soy sauce state and a reduced amount of pasteurized
sediment formed in the soy sauce pasteurization step to such an extent that it can be
comparable to conventional soy sauce, in spite of the use of gelatinized rice as a starch

material (starting material) instead of wheat.



3 Means for Solving Problem The present inventors focused on brown rice
having a bran layer covering the rice grain surface in order to obtain
gelatinized rice that does not cause the above disadvantages in the
above soy sauce production process with the use of gelatinized rice.
Means They dlavegf@usisi¢hat gelatinized brown rice having a moisture content of
1% or less, a degree of gelatinization of 40% or more, and no burnt odor
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gelatinized brown rice is prepared by roasting brown rice with a heat
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gelatinization of 40% or more, and no burnt odor.
(2) The soy sauce according to (1), wherein the gelatinized brown rice is prepared
by roasting brown rice with a heat medium at a temperature of 190°C to 220°C for 120
to 180 seconds.
3 A process for producing soy sauce, comprising koji production, fermentation
and aging with the use of a protein material and a starch material as starting materials,
wherein the starch material is gelatinized brown rice having a moisture colntent of 1%
(w/w) or less, a degree of gelatinization of 40% or more, and no burnt odor.
(4) The process according to (3), wherein the gelatinized brown rice is prepared
by roasting brown rice with a heat medium at a temperature of 190°C to 220°C for 120
to 180 seconds.
(5) Gelatinized brown rice for soy sauce production, which has a moisture content

of 1% (w/w) or less, a degree of gelatinization of 40% or more, and no burnt odor.

(6) The gelatinized brown rice for soy sauce production according to (5), which is



of 1% (w/w) or less, a degree of gelatinization of 40% or more, and no

burnt odor. (6) The gelatinized brown rice for soy sauce production

according to (5), which is 4 prepared by roasting brown rice with a heat

medium at a temperature of 190C to 220C for 120 to 180 seconds.
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brown rice having a moisture content of 1% (w/w) or less, a degree of
for 12§ iR atrse%-40% or more, and no burnt odor, which is appropriate for

soy sauce production, can be readily obtained. In addition, although

gelatinized rice is used in the present invention, soy sauce characterized
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(pasteurized sediment) is formed. Therefore, in general, in order to obtain
charagedeednercialpyodubtdsycmsddiment s yermovedtbie aduing dugrdtdiprmation of
e%(l:lan,t such as_ persimmon tannin after the pasteurization step, and
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enzyme protein (from koji mold (Aspergillus oryzae)) that is insolubilized
duelio heat gabgulatoncThe secine ik isvaryrfinesand nigblybiseedshanstessing
thus the bulk sediment volume after sedimentation reaches ap||oroximately

and filtpation odertaradiviotit drasdycsaudeidapdobcdraecadabpileadigivig of moromi
s QETRSERUS AT 25 A e o Loweyer WIERIGAC,
produisgardedhileading t.a.decteasaindhe fvahedueh process, a large amount of
sediment (pasteurized sediment) is formed. Therefore, in general, in order to obtain a
commercial product, such sediment is removed by adding a protein coagulant such as
persimmon tannin after the pasteurization step, and the resultant is further clarified by
filtration via diatomaceous earth. Such pasteurized sediment is formed as a result of
sedimentation of an enzyme protein (from koji mold (dspergillus oryzae)) that is
insolubilized due to heat coagulation. The sediment is very fine and highly viscous and
thus the buik sediment volume after sedimentation reaches approximately 10%. A
certain amount of soy sauce can be collected by filtration via diatomaceous earth as
described above. However, filtration performance is poor, and therefore a portion of
the resulting soy sauce must be discarded, leading to a decrease in the final product
yield. In addition, the filtration operation is complicated. Further, under present
circumstances, it 1s difficult to discard diatomaceous earth used in a large amount for

filtration as industrial waste (see Patent Document 2).



yield. In addition, the filtration operation is complicated. Further, under

present circumstances, it is difficult to discard diatomaceous earth used in

a large amount for filtration as industrial waste (see Patent Document 2).
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"brown rice" refers to unpolished white rice. Unpolished white rice differs
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gelatinized rice is used as a starch material (starting material) instead of wheat, and

whereby innovative effects can be obtained.

Best Mode for Carrying Out the Invention

Hereinafter, the present invention is described in detail.

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

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

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

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

obtained raw soy sauce increases. In addition, the amount of sediment formed during



used. According to the present invention, it is very important to use brown
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be obtained. Meanwhile, when the roasting time exceeds 180 seconds, brown rice
takes on a burnt odor, which might result in the risk of deterioration of flavor of the
final product. This is not preferable.

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

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

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



190C to 220C for 120 to 180 seconds as described above, gelatinized
brown rice having a moisture content of 1% (w/w) or less, a degree of
gelatinization of 40% or more, and no burnt odor can be obtained. The
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propagating koji mold (referred to as a koji production step). (2) A step of
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starch PRRINSCIEhasahoMenstem{dals, mixing the resulting product, and propagating
koji mold (referred to as a koji production step).

(2) A step of obtaining soy sauce moromi mash by mixing the shoyu koji obtained
in the above step (1) with salt water (referred to as a mixing step).

(3) A step of carrying out fermentation and aging of the soy sauce moromi mash
obtained in the above step (2). |

(4) A step of obtaining a clarified liquid (i.e., raw soy sauce) by pressing and
filtration of a fermented and aged product obtained from soy sauce moromi mash
obtained in the above step (3).

(5) A step of obtaining pasteurized soy sauce by pasteurizing raw soy sauce
obtained in the above step (4) (referred to as a pasteurization step).

(6.) A step of removing a pasteurized sediment formed in the pasteurization step.

A protein material used as a starting material and a thermal denaturation

process used in the present invention are not particularly limited as long as they are used



(4) A step of obtaining a clarified liquid (i.e., raw soy sauce) by pressing
and filtration of a fermented and aged product obtained from soy sauce
moromi mash obtained in the above step (3). (5) A step of obtaining
pasteurized soy sauce by pasteurizing raw soy sauce obtained in the

in a gahout plepdsy (fefepredioins apastaurizationstepys(G)fAsstdp jpitein material
removiggl a pasteurized sediment formed in the pasteurization step. A

includepisigitianateriariredns atbearirybtperialarida tienhat deraRalatiepaturation

processp ggc‘fc_lﬁl eu%en%rlgltg i t '§g’€a¥ﬁgﬁi,€ nggl%%?%gp crfgfg{p&{e(sjo%%{!%qg can be
as'they afe used 8'In a general process’for produting Soy Ssauce:

carried ABPISS Rk SHEH Rratatematariahdngludledefaitedospybeansand Other steam

soybeans. Examples of a thermal denaturation process include general
cookingterlimg: Speoificaliyysteiaamingookdefattedsoybéans:cempbe whrrkdsouted by
. by moistening defatted soybeans with water (110 to 140 (W/W)%%][: a
major ERnKHRCCRrAknG! A é%&Wﬁﬂﬁu&%@%&%ﬁwtﬁ{a&@ﬁn@? vapor at 1.0

t0 3.0 ggﬁ&%?'%%{v‘{%gﬂ%ééﬁ?% By @%%ﬁ%%’tglggtﬂ%e%ﬁg%ﬁe?@rit)h£%¥9W§%’e£’1¥nng of

eamin aturated water vapor at g/cm2 (gauge

soybeaPECESHIe): fok ARRT QM alelY tOrmipuie s teid NQUELLBIRR MG BIn SOMReaRbeans,

can be carried out by carefully selecting soybeans, washing the soybeans,
introduigirg dibsingp e sy beling intera steaki to okisghmachinesrsimerdingsthdeans in

soybeans in water, removing water, and carrying out steaming with the
water, E&‘é%"ﬂ&&t%@d WAHSFUAN WHdbr meendi e dBR 6. S doR 2feF vapor
under zﬂ@'é‘@%%ﬁmw&g?_e thqt.is a starch material used. asa starting _material

in the present invention, it is preferable to use gelatinized brown rice that

hag:beddicioisheédriniol appnad nbadely 4rice6 thisices. al beiedmpasiiian fakd as a

of a protein material and a starch material used as starting materials is
starting ipatetif) detdiPniiesn GWeRtionn teimBrefehtblveigHivatsdtirized brown rice
that hag%eferabh/ng'&O to 80:20 and[e ore,pr fer%télg/ 30:70 to 70:30. In a koji

pr(?(%lc(ilron ﬁr%é%tsos??tﬂrsmﬁlre eraglé £ céjrlr(i/ out culture in a koji

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

In a koji production process, it is preferable to carry out culture in a koji
production chamber at a koji production temperature of 25°C to 35°C for 42 to 72 hours
by blowing air adjusted to a temperature of 25°C to 30°C and a humidity of 95% to
100%. (The thus obtained koji 1s referred to as "shoyu koji.") In the mixing step, shoyu
koji is introduced into a tank for the mixing step. Then, salt water (with a common sait
concentration of, for example 20% to 25%) obtained by dissolving common salt in fresh
water and adjusting the concentration to an appropriate level is introduced to the tank
for the mixing step such that the volume of salt water is 1.0 to 4.0 times greater than the
bulk volume of the starting materials before starting material processing. (This process

is referred to as "mixing"). Thus, moromi mash is prepared. The thus prepared

moromi mash is directly subjected to or mixed with soy-sauce lactic acid bacterium



production chamber at a koji production temperature of 25C to 35C for 42
to 72 hours by blowing air adjusted to a temperature of 25C to 30C and a
humidity of 95% to 100%. (The thus obtained koji is referred to as "shoyu
koji.") In the mixing step, shoyu koji is introduced into a tank for the
(Pediomixing BteppTiher), saltoyatenwitle s cdivinorrsaltzconpentrationipfdfiomg or at
example 20% to 25%) obtalned by dissolving common salt in fresh water
the begipingRISHHY e S AESHE &3{ éﬁ%Bﬁﬁ%ﬁHﬁié%’\%Y‘?sf?ﬁfF&&%Wté%égmg

1nclud1{1ﬁ1111£]:30rgn%mlxmgﬁ?te Su?? %&% “?,% HI'E r]? frso%(lt W%?r 'Ebl .0 t&s to 1 year.

t
es greater me O e S arting materi ore

Fermer3taIting Eg%’@ﬁi%ﬁﬁﬁ@%ﬂms (M&ﬁf@é@ﬁ&d&*ﬂ@é@ﬂrﬁqi@&%smiéwox synthetic
Thus, moromi mash is prepared. The thus prepared moromi mash is

fibers afidetttytbubjecteartd tiliwixetwitbagoysaticeladtimdcigiactenanpr&s machine
(Pediococcus halophilu ri or so % sauce yeast (Zygosaecharomyees rouxii),

for Squaaﬁﬁ@ or Al Uhechagiig B RaHg Eeckr dmg R hexy %%ﬁa@ub?e%?éﬂn@d
A smaﬁ ¢ fermeniation, gﬂ%&'&g é”%'é{&’éﬂg in l‘jﬁm'%%“él 9&6‘5‘&’\9 A5G0 that
or approximately 6 months to 1 year. ermente age orom| mas

compoiitiredugrddaio Jiltet fabsic brgrmadeof syniheticyfiRepscandttRpdbid ations.

prepared filter fabric bags are stacked and applied to a press machine for
The resqiie@zi'rmpmagri@lqﬁfiédaﬂf@d trefeériedtr a0 rey @bwsi@m@e) camhgeol or a

obtained. II amou ofs t water is_added tQ the obtai aw
preservaliyfel§ 86%0 Fﬂ%’% the SH LR A EPEdfuited | cad}ﬁsaﬁ’?éémem

removalItN PERAUHSRECICANONS: oFNRd ?é%i%'?sp&ﬁﬁ%e{é%ﬁgl%gf?& E;%ﬁé&x%rd soy

30 to 60 minutes. Ethanol or a preservative is added thereto, followed by

sauce islabifitation fathé tadldays drid pedingntdresjovalcd heeppaneleaidastiopable
of the resultant is collected such that pasteurized soy sauce is obtained.

s0y saudelfinitgdoras pasteiiirbak sl sadetis examinedivntiaecoptani @dy‘ﬂght

sau i oduced |ntoa ashed cle bottl orth ike, follo
saling g S S AT i o a7l e, I TG s03

sauce (Ehg\d{[y#§lgtg;ﬁm%350y sauce (product) is shipped. Herelnafter the
present invention is more specifically described with

Hereinafter, the present invention is more specifically described with
reference to the following Examples.
Examples
[Example 1]
(Example of production of the gelatinized brown rice of the present invention)
Commercially available brown rice for cooking was directly roasted without
being polished under the conditions shown in table 1. In table 1, conditions of heating
with hot air at a temperature of 190°C to 220°C for 120 to 180 seconds fall within the
scope of the present invention. The other conditions fall within the scope of the
Comparative Examples. Accordingly, gelatinized brown rice samples of the present
invention and those of the Comparative Examples were obtained. For each sample of
gelatinized brown rice, the degree of gelatinization and the moisture content were

determined as shown in tables 1 and 2, respectively.
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reference to the following Examples. Examples [Example 1] (Example of
production of the gelatinized brown rice of the present invention)

Commercially available brown rice for cooking was directly roasted without
being polished under the conditions shown in table 1. In table 1,
corditiaddivbheatinfjowithdrstiag atrpterhperdtupe of MBOR-fo PM0C fovaka Gas
120 to 180 seconds fall within the, scope of the present invention. The

Enginegiing Eohdtiins raf WitkidthessBpe of the Comparative Examples.
Acerdingly,,gelatinized brown. ri les ent. inyention,
e Rt oy O

Kagak@e@tigizegd pProwniiee th¢ degrasielgelatinizatnmeand (e Basie Society of
content were determined as shown in tables 1 and 2, respectively. 10 In

Japan)addition, a flow roasting apparatus (type: FBDR-5-53D; Osaka Gas

Engineering Co., Ltd.) was used for roasting. Further, the degree of

gelaffiZARoH RS WSS d BB ARy A BABYR o RAGAKPID BIRGRSH dased
on the %9@9&&%@& g%cm%'%%y(g’ @fgé{u_%@ﬁa@?ér%%&e&@%%ﬁ?c'ﬂy of Japan).

€ molsture content was ermined according to the analysis process

baspghien thesaytiauetiiesipipopduies (HeyrSalihe: | biadnadionLente Hepree
Table 1 shows the relationship between the roasting conditions and the
of gelagiegpatonfogdieaimizatisn of brown rice. Table 2 shows the relationship

bet n the roasting condjtions and the moistyre content of brown rice.
AL (RS DEUERTHE BE IR cOtr oS e tRB UGTSe dd the
moistu%@mgﬁtm%ww&.riw)

[Table 1]

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

Roasting Roasting time (seconds)

temperature (°C) 90 120 150 180 200

160 16.1 (x) 16.0(x) 16.0(x) 16.0 (x) 16.0 (%)
180 18.1 (%) 22.3(x) 263 (x) 28.8 (%) 285 (%)
190 17.6 (%) 40.4 (o) 41.5(0) 43.5 (o) 43.0 (3%)
200 20.4 (%) 40.4 (o) 44.2(0) 46.5(0) 44.6 (3X)
220 30,5 (x) 43.0 (o) 46.3 (o) 453 (o) 452 (%)
240 32.0 (%) 44.0 (3%) 46.0 (3%) 46.9 (3X) 46.5 (3%)

Degree of gelatinization: unit (%)

Symbol (x): Inappropriate as starch material (starting material) for soy sauce
production; (©): Appropriate as starch material (starting material) for soy sauce
production; (3X): Inappropriate as starch material (starting material) for soy sauce
production due to burnt odor

11



Roasting Roasting time (seconds) temperature (C) 90 120 150 180 200
160 16.1 (x) 16.0 (x) 16.0 (x) 16.0 (x) 16.0 (x) 180 18.1 (x) 22.3 (x) 26.3
(x) 28.8 (x) 28.5 (x) 190 17.6 (x) 40.4 (0) 41.5 (0) 43.5 (0) 43.0 (X) 200
20.4 (x) 40.4 (0) 44.2 (0) 46.5 (0) 44.6 (X) 220 30.5 (x) 43.0 (0) 46.3 (0)
[Table£9.3 (0) 45.2 (X) 240 32.0 (X) 44.0 (X) 46.0 (X) 46.9 (X) 46.5 (X) Degree
1191% %’é’t%@e%%“t U L2BL R YTIRRk s NAPRIGRNAE A3 SRR MAETIAL, rice)
e Sadce—production; (0): Appropriate as starc
ROf’is'fﬂilﬁaterlal (Mﬁmm@meuéwmnééy sauce production; (X): Inappropriate as
tempergtareh Toatgyial (ﬁ@rtlngjmat@g@l) faypsoy sauce production due to burnt
the roasting conditions and the
160 moisture corten br%v@n n@ Rbﬁstlng Roasting time (seconds)
180  temperatufed(C)0D 1203150180 200 160 3.12.02.02.01.8 1802.41.2
190 13131%)%90@3%0@@6%%0533000404040404 2200.4 0.3
0.4 0.30.3 2400.4 0.3 0.4 0.3 0.3 Moisture content: unit (%) Based on
200 the results’showirin tdbfe 1,4t4s ubderstood that gelatinized brown rice
220  with a degeeg of(gglatifizatian3of 40% or more cannot be obtained when

240 Prownricey 4 g3 g4 03 03

Moisture content: unit (%)

<

Based on the results shown in table 1, it is understood that gelatinized brown
rice with a degree of gelatinization of 40% or more cannot be obtained when brown rice
is roasted at a temperature of less than 196°C (e.g., 180°C) while in contact with hot air.

Meanwhile, it 1s understood that brown rice takes on a burnt odor as a result of coming
into contact with hot air at more than 220°C (e.g., 240°C).

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

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

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

(Comparative Example 1)

For comparison, different gelatinized polished white rice samples were

12



is roasted at a temperature of less than 190C (e.g., 180C) while in contact

with hot air. Meanwhile, it is understood that brown rice takes on a burnt

odor as a result of coming into contact with hot air at more than 220C

(e.g., 240C). In addition, it is understood that gelatinized brown rice with a
obtainedeigré&aﬁrgelmﬁmiaatiwthﬁﬂ@%lwpnmeseafnn@ummgigemmﬁemmiownsed in

rice is roasted for less than 120 seconds (e gé 90 seconds). Meanwhile, it

Examplg &m&&w&rﬁﬁlm\fémﬁw KEEe ATiSErAP Hé%e%ﬂt@%%%}é fiip) for
COOkiH% %S’)assteco nspa ? \eN[llhI%Qd flt IS(% lji%(del’StOOH_ltth%F 9t$r}é%%?agrQ¥VQ1011 and

ice wi egree of gelatinization o r more c ained
the mo@i‘&‘r‘&‘:‘"e@%@elﬁ ropsted @’é‘l@thﬂ%@ﬂ E&iﬁl&@&“%ﬁé@@ééﬁ@@ 1R edQetf@mined as
120 to 180 seconds. In addition, based on the results shown in tables 1
in Examaplt 2, it iShinderste adethlae vgelatinized browndicespdthiaehyoisture content
of 1% é\%vlw) or less and a_degree of gelatinization of 40% or more can be

obthffet WHE T HtiF A5 ARG GV 4 ReatopbamAP At 4iphparatbrelcaree

of gelaﬁn a?%ﬁ%g sh%ﬁ \7\249 480 seconds. (Comparative Example 1) For
comparison, different ge atlnlzed polished white rice samples were 12

ob%w i t!sl@own@lénaemmm{;ﬁtmmﬂrQﬁ@ssofmm@dé.tﬁ;ﬂgms and the

gelatinized rice used in Example | except that polished white rice (rice
moistupotishiagt yiéleb laghsbxittelg©0%) for cooking was used instead of

brown rice for cooking. The degree of gelatinization and the moisture

content of each gelatinized polished white rice sample were determined

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

Table 3 shows the relationship between the roasting conditions and the

degree of gelatinization of polished white rice. Table 4 shows the

relationship between the roasting conditions and the moisture content of

polished white rice. 13
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[Table 3] (Relationship between the roasting conditions and the degree of
gelatinization of polished white rice) Roasting Roasting time (seconds)
temperature (C) 90 120 150 180 200 160 14.0 (x) 16.0 (x) 16.4 (x) 16.5
(x) 16.0 (x) 180 16.0 (x) 18.5 (x) 18.0 (x) 18.2 (x) 17.4 (x) 190 16.0 (x)
[Table18.0 (x) 18 4 (x) 19.0 (x) 18.0 (X) 200 18.4 (x) 19.2 (x) 20.0 (x) 20 0 (x)

(Relatzféls%ug&

f%%x’f%%%g

: pOhSh SYMBeE B 6 NAPPIOPIId

) 18:3:

3(%

ARG 3ot e230 12

egreeo ge atlnl thﬂ un

g hization of

ial) for soy

R&ALEES productlon (X): mgmfggmﬂfg @&g@{@l@ materlal startlng material)

_" ationship
lentof polished

wiiite rice) Roasluog) Roagtmg nnrfeauegondsj @e}nn@mx@ (C) 90 120 150
180200 1600.40.40.40.4 0.4 1800.40.40.40.4 0.4 1900.40.4 0.4
014®.4 200 04400(4)0.48054(0)4 1820 <4 0.8.9.2¢0.418.4 (220 0.3 0.30.3

013®.3 Moistyre conteRtoyrit (¥8.4 (x) 19.0 (x) 18.0 (3%)

200
220
240

18.4 (%) 19.2(x) 20.0 (x) 20.0 (x) 19.2 (3%)
18.0 (3%) 18.0 (3%) 18.3 (3%) 18.0 (%) 19.5 (%)
19.0 (3%) 19.2 (%) 19.0 (%) 19.0 (%) 19.3 (%)

Degree of gelatinization: unit (%)

Symbol (x):

Inappropriate as starch material (starting material) for soy sauce

production; (X). Inappropriate as starch material (starting material) for soy sauce

production due to burnt odor

[Table 4]

(Relationship between the roasting conditions and the moisture content of polished

white rice)

Roasting time (seconds)

Roasting
temperature °C) g4 120 150 180 200
160 04 04 04 04 04
180 04 04 04 04 04
190 04 04 04 04 04
200 04 04 04 04 04
220 04 04 04 04 04
240 03 03 03 03 03

Moisture content: unit (%)

Based on the results shown in table 3,

it is understood that degree of

gelatinization of polished white rice is 20% or less in each category and falls far below

the target level of 40% with any combination of roasting temperatures of 160°C to
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Based on the results shown in table 3, it is understood that degree of
gelatinization of polished white rice is 20% or less in each category and
falls far below the target level of 40% with any combination of roasting
temperatures of 160C to 14 240C and roasting time periods of 90 to 200
240°C seadndssinaddition, wwhedshef téthperallle isenohlizss thana2d@mhittiehen the
tastes are perceived due to charring. Therefore, it is understood that _
tempergBlighdd iRftelfite SRappfoprialitergélatftizatrridsTs6ivsfbvitng. fa charring.
Ther faddititong baaedtonfEh‘t(?1 rtesukts shcpwn..gn table.4,.it is understood thfittthe d i
erefitSicture BBRTEHSf garAtiniZEd pollhad Wihite ics BBREHAEY with Sy ized rice
for bre®@MPination of roasting temperatures of 160C to 240C and roasting time
periods of 90 to 200 seconds is 1% or less. [Example 2] (Example of soy
sauee pididiocti dreveithdhehusecstilielatinized hrowkerite jtBrowndricedod that the
cooking was subjected to flow roasting at a temperature of 200C for 150

moistuge somdenduth SAREGETAHNRABE W HiceifSs SBtNTEd Ve BBt aind ipéon of
) i ) h in si I
mastmg?érgﬁ%%lgt%%’e'“oaf W%e{ost;gq)@%tn@?o%%%n ed %3{3?%%?20%(5?95%{% @aqbes%rmds

|
0 ces from one grain) became equivalen arch materia
is 1% MSed@as a starting material (roasted wheat) obtained by a general soy
sauce production process. Thus, crushed gelatinized brown rice was
[Examplstaihed. Meanwhile, soybeans that had been immersed in water

overnight and then removed from water were steamed under, pressure

(ExamplgpE SAH SAEARTERAI0 TIt8 Kep i Q6 86H preed Brayy #i %0 minutes.
Thys,, Sieame P%%%ﬁﬂ%%ﬁ%@ %Be@mga mef?o%vﬁ%%%ﬁ)g:g{ %ﬂﬁ%ﬂ&%? ure of

brown rice and the steameéd soybeans were uniformly mi such that the
200°C Sevtintpriateriak weightheomyesiion datie heraol besanta30:05. THe: obtained
' resultant was inoculated with seed koji mold, followed by koji production
rice wag gishuiditp of 9ronendectefhiperitererpilBaCawinggito(pppresstainglyt to 6

. siho u koji was obtained. Next, the obtaikrsed oyu Eoglwas .
pieces frofh one grain) became equivaient to that of starc aterial used as a starting

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

(Comparative Example)
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mixed with salt water with a common salt concentration of 24% in a
volume 1.2 times greater than the bulk volume of the starting materials
before starting material processing and subjected to fermentation and
aging at 15C to 30C for 6 months, followed by pressing. Thus, raw soy

(Sov szaREqe vhas biainec: fCeoitiparaiive &xarhple) Al (Sdissadieehproduetion
process with the use of gelatinized polished white rice) Polished white rice
forReloRieg rieBBRsHivgepiRidn aspFsxmoktbi 9576 dvagrsemieistytgd>%) was

. _flgw roasting at a temperature of 200C for.1 onds h that
bt R D Phite (i S B Eaibcr T ob ot et uch that

selatinPRUSHEGWhItG, fine Was REGRSsRAIN the same manner as that of the soy

sauce production process used in Example 2 above. Thus, raw soy sauce
for the Chitaparatigel Bxainglepwisiabtamede (CoatrahExprogpiedo®ady the same
~ sauce production process with the use of roasted gelatinized wheat)
mannespsAeivat o rBte s B0 F8SERRgPAP S TS efatlrEFPDIGC f8PaRD  Thus,

second§ S.l.{ﬁh @at ela%iniz%d wheiat was 81[)taingd. The obtained
raw so S?_ CC. 10T % omparative 2xample was 0bdiaincd.
%e atinizéd wheat was processed in the same manner as that of the soy

(ContrSPREERpRAUCtion process used in Example 2 above. Thus, raw soy sauce
for the Control Example was obtained. (Pasteurization test) The turbidity

(Soy sames petdnaiicacbforthe Withéldiffecert saviptbgdbrmizsdywsaste obtained
in Example 2, the Comparative Example, and the Control Example

resPARieRyaTn QIR (e HirWe aRRHRRt EamIRERT RS &Y SAUEE for 150
eurl ' d allowed d still f
Secondé"%{gheggql%ﬁé&%ﬁgﬁ%ﬁﬁ%g%ﬁgﬁgwutes and allowed to stand still for

ays, fo y sediment removal. Then, the proportion of the
pastedrizadisediment vpleine with wespect s itele/olmrenuaser as that of

determined for each sample.
the soy sauce production process used in Example 2 above. Thus, raw soy sauce for
the Control Example was obtained.
(Pasteurization test)

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

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

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

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

the volume of the sediment layer of soy sauce determined by macroscopic observation
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Table 5 shows the relationship between starch material (starting material)
type and raw soy sauce turbidity and the relationship between starch
material (starting material) type and the proportion of pasteurized
sediment. The turbidity was determined with a turbidity meter (CORONA
with r&psttia&aotditd.yldhe gropoctipnmebtidddastewrized sediménidwbsen collected
expressed as the proportion of the volume of the sediment layer of soy
immediggbe Héesrpairedrip ivacipseopitiBsefvatiore: 16 with Héepatas tdrgl cylinder
d Hvolum‘eéil lit ;26{ r vi%e&i that soy sauce had been collected immediately
anda 8W§F153 @&ﬁ {ﬁ)g% aVolime of 1 liter in a 1-liter measuring cylinder
[Table &} allowed to stand still for 4 days. [Table 5] Starch material (starting

e v/v%) Wheat (Control Example) 80 10 BrBW@%@QéUFiZ@d
Stam%g’fé%%mg%é 18% Whiteef;l H@é%&%&a (S)gﬁ/p%aar%%ﬁ/e Example geBasesgk on
a8 BRownN in table 5, in théhgade of the raw soy sauce (89}%% d

Wheatp§rantmd xapmpbrtion of pasteudiZed sediment was 10 (v/v%)10
BrowReQRIging &@mpayison with convemtional soy sauce (Control Example)
p fb%aépe .\4[vith the use of roasted wheat, both values were found to be as
W astHOSE Hthe Control Examplgs Meanwhile, in the case ofthe raw
(Compeyatiagdexebialaed with the use of gelatinized polished white rice

Based on the results shown in table 5, in the case of the raw soy sauce
obtained with the use of gelatinized brown rice (Example 2), the turbidity was 78 ppm
and the proportion of pasteurized sediment was 10 (v/v%). Regarding comparison with
conventional soy sauce (Control Example) obtained with the use of roasted wheat, both
values were found to be as low as those in the Control Example. Meanwhile, in the
case of the raw soy sauce obtained with the use of gelatinized polished white rice
{Comparative Example ), the turbidity was 205 ppm and the proportion of pasteurized
sediment was 25 (v/v%). Regarding comparison with conventional soy sauce (Control
Example), both values were found to be at least twice as great as those in the Control
Example.

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

component analysis values.
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(Comparative Example ), the turbidity was 205 ppm and the proportion of
pasteurized sediment was 25 (v/v%). Regarding comparison with
conventional soy sauce (Control Example), both values were found to be
at least twice as great as those in the Control Example. Next, the three
[Table different samples of raw soy sauce obtained in Example 2, Comparative

EXample, and Control Exswt respectyely, were subjegtzd 104 white rice
component analysis. The'a a%ss process was determined according to

the soy sauce test {§rostdlfesafiiie) apdix sep Saice (Feehpwiadye anmple )
ToaPRD él;ap}g)G shows soy sauce compongnipanalysis values. {Lg¢Table

6 Whea n rice Polis white rice (Coptgol Example) (Ex le 2)
IgmparIaE{/& e’Example ) 1|1§tja9tl nitrogen (%)P%1 go 1.901.89 Com?r?oen salt

Redueingeioess §107.0 Reduché’sugar (%) 4.263134 4.39 pH 4.90'488 5.01
Chrogpaticity 20 28 28 Bageghon the resultstgh®own in table 6, it $s01
) ﬂg nr}sgtp& that the raw so&§auce obtalnedz\gnth the use of gelatjglzed

total nitrogen content, the common salt content, the reducmg sugar

content, and pH of the raw soy sauce are substantially equivalent to those
of Besakntiotal rewéoyuavedobbindd With theexséootrdzitélapwhwatoy sauce

Con ol Example). ‘?!I n addition, it is understood SO auce of
obtaing T SRR A HAS oA GP 3o EiChdng AU REY & Glriee
This 15"99&%%@&9@%Pﬁrﬁ%%g%*&%ﬁ%ﬂ?%é@mﬁlﬁoﬂ'%@ @&%&?h{fi’éﬂ%ﬁ@%%f sugar

. Therefore, soy sauce obtained by the present invention has been
contentplmﬁitq;htneefthﬁajeemesmﬁzcemswnars v dtand dberncawiaiiingisoy those of
conventional raw soy sauce obtained with the use of roasted wheat (Control Example).
In addition, it is understood that the raw soy sauce of the present invention has a
chromaticity of 28, indicating that it has a very light color compared with the control
sample, which has a chromaticity of 20. Therefore, soy sauce obtained by the present

invention has been found to meet the desires of consumers who have been awaiting soy

sauce with light color in recent years.
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sauce with light color in recent years. 18 CLAIMS 1. Soy sauce produced
by koji production, fermentation and aging with the use of a protein
material and a starch material as starting materials, wherein the starch
material is gelatinized brown rice having a moisture content of 1% (w/w)
or less, a degree of gelatinizatior.afi#0%6 or more, and no burnt odor. 2.
The soy sauce according to claim 1, wherein the gelatinized brown rice is
prepared by roasting brown rice with a heat medium at a temperature of

190C to 220C far 120 to 180 seconds. 3. A process for producing soy
L oadt EODRER S Bl oNbCR e oS B S By Ve ERe fecorse of

a protefhRfRIRRMAtArAl abcha,StarGhy @?E?&ﬁir?ﬁsrﬁ@@}%s’]‘%&@lﬁ’ (PNGLEIR WS erial

starch material is gelatinized brown rice having a moisture content of 1%
is gela(Winddobless aidedea gl gelatinizat o afed@%O1 Mare andmzbyratdegree of
odor. 4. The process according to claim 3, wherein the gelatinized brown
gelatinigedion piddreds Byorsastidgbrowaticldith a heat medium at a
temperature of 190C to 220C for 120 to 180 seconds. 5. Gelatinized
brown rice for soy sauce production, which has a moisture content of 1%

2. (WAMOLIRSS B Hegres: ol gelatinization of AQ%ear MOTg.1andinePHBn rice is

odor. 6. The gelatinized brown rice for soy sauce production according to
preparalaim bastihichispiapared by basting: Hownricesnitieateatoheeiim at 220°C
temperature of 190C to 220C for 120 to 180 seconds. 19
for 120 to 180 seconds.

3. A process for producing soy sauce, comprising koji production, fermentation
and aging with the use of a protein material and a starch material as starting materials,
wherein the starch material is gelatinized brown rice having a moisture content of 1%

(w/w) or less, a degree of gelatinization of 40% or more, and no burnt odor.

4. The process according to claim 3, wherein the gelatinized brown rice is
prepared by roasting brown rice with a heat medium at a temperature of 190°C to 220°C

for 120 to 180 seconds.

5. Gelatinized brown rice for soy sauce production, which has a moisture content

of 1% {w/w) or less, a degree of gelatinization of 40% or more, and no burnt odor.
6. The gelatinized brown rice for soy sauce production according to claim 5,

which 1is prepared by roasting brown rice with a heat medium at a temperature of 190°C

to 220°C for 120 to 180 seconds.
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